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"The Preface To The Reader" 
Courteous Reader,
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F this work made by me in my youth, when I was hardly fifteen years old, was so generally received and with so great applause, that it was forthwith translated into many Languages, as Italian, French, Spanish, Arabic; and passed through the hands of incomparable men: I hope that now coming forth from me that am fifty years old, it shall be more dearly entertained. For when I saw the first fruits of my labors received with so great alacrity of mind, I was moved by these good omens; and therefore have adventured to send it once more forth, but with an equipage more rich and noble. 
From the first time it appeared, it is now thirty five years, and (without any derogation from my modesty be it spoken) if ever any man labored earnestly to discover the secrets of Nature, it was I; For with all my mind and power, I have turned over the monuments of our ancestors, and if they wrote anything that was secret and concealed, that I enrolled in my catalogue of rarities. Moreover, as I traveled through France, Italy, and Spain, I consulted with all libraries, learned men, and artificers, that if they knew anything that was curious, I might understand such truths as they had proved by their long experience. Those places and men, I had not the happiness to see, I wrote letters to, frequently, earnestly desiring them to furnish me with those secrets, which they esteemed rare; not failing with my entreaties, gifts, commutations, art and industry. So that whatsoever was notable, and to be desired through the whole world, for curiosities and excellent things, I have abundantly found out, and therewith beatified and augmented these, my endeavors, in "NATURAL MAGICK", wherefore by earnest study and constant experience, I did both night and day endeavored to know whether what I heard or read, was true or false, that I might leave nothing unassayed; for I have oft thought of that sentence of Cicero, It is fit that they who desire for the good of mankind, to commit to memory things most profitable, well weighted and approved, should make trial of all things. To do this I have spared no pain nor cost, but have expended by narrow fortunes in a large magnificence. Nor were the labors, diligence, and wealth, of most famous nobles, potentates, great and learned men, wanting to assist me; especially whom I name for his honor the illustrious and most reverend Cardinal of Estings: All which did afford there voluntary and bountiful help to this work. I never wanted for in my house an academy of curious men, who for the trying of these experiments, cheerfully disbursed their money, and employed their utmost endeavors, in assisting me to compile and enlarge this volume, which with so great charge, labor, and study, I had long before provided. 
Having made an end thereof, I was somewhat unwilling to suffer to appear to the public view of all men (I being now old, and trussing up my Fardel) for there are many most excellent things fit for the worthiest nobles, which should ignorant men (that were never bred up in the secret principles of philosophy) came to know, they would grow contemptible, and undervalued; As Plato said, to Dionysius, "They seem to make Philosophy ridiculous, who endeavor to prostitute Her excellence to profane and illiterate men." 
Also here are conceived many hurtful and mischievous things, wherewith wicked and untutored men may mischief others; what must I do? Let envy be driven away, and a desire to benefit posterity, vanquish all other thoughts; the most majestic wonders of nature are not to be concealed, that in them we may admire the mighty power of God, his wisdom, his bounty, and therein reverence and adore him. Whatsoever these are, I set them before you, hat you may discern my diligence and benevolence towards you; had I withheld these things from the world, I fear I should have undergone the reproach of a wicked man; for (Cicero derives his from Plato) we were not born from ourselves alone, but our country will challenge a part, our parents and our friends require their parts also from us. Wherefore such things as hitherto lay hid to the bosom of wondrous nature, shall come to light, from the store-houses of the most ingenious men, without fraud, or deceit. I discover those things that have been long hid, either by the envy or ignorance of others, nor shall you here find empty trifles, or riddles, or bare authorities of other men. I did not think fit to omit anything by erring honestly, or following the best leaders, but such as are magnificent and most excellent, I have veiled by the artifice of words, by transposition and depressions of them; and such things as are hurtful and mischievous, I have written obscurely; yet not so, but that an ingenious reader may unfold it, and the with of one that will thoroughly search may comprehend it. I have added some things that are profitable, and rarely known, because they are most rare. Sometimes from things from most known, and meanly esteemed, we ascend to things most profitable and high, which the mind can scarce reach unto: One's understanding cannot comprehend high and sublime things, unless it stand firm on most true principles. The mathematical sciences, rise from some trivial and common axioms, to most sublime demonstrations. Wherefore I thought it better to write true things and profitable, than false things that are great. True things be they ever so small, will give occasions to discover greater things by them. The infinite multitude of Things is incomprehensible, and more than a man may be able to contemplate. 
In our method I shall observe what our ancestors have said; then I shall show by my own experience, whether they be true or false, and last of all my own inventions that learned men might see how exceedingly this later age has surpassed antiquity. Many men have written what they never saw, nor did they know the Simples that were the ingredients, but they set them down from other men's traditions, by ignorance and importunate desire to add something, so errors are propagated by succession and at last grow infinite, that not so much as the prints of the former remain. That not only the experiment will be difficult, but also a man can hardly read them without laughter. Moreover, I pass by many men, who have written wonders to be delivered to posterity, promising golden mountains, yet write otherwise then they thought. Hence most ingenious men, and desirous to learn, are detained for a very long time (and when they despair of obtaining what they seek for, they find that they spend their time, pains, and charge in vain) and so driven to desperation, they are forced to repent by leisure; others grown wise by other men's harms, learn to hate those things before they know them. I have divided these secrets into several classes, that every man finds what he likes. Lastly, I should willingly pass by the offending of your ear, if I had no care to retell the calumnies of detractors and envious men, that most immodestly wound me, calling me a Sorcerer, a Conjurer, which name from my tender youth I have abhorred. Indeed I always held my self to be a man subject to errors and infirmities; therefore desired the assistances of many learned men, and that if I had not faithfully interpreted, they would reprove me; but what I always feared cam to pass, that I should fall into the hands of some vile and hateful men, who by doing injury to others, justly or unjustly, labor to win the popular and base approbations, and applause of the vulgar, by whose venomed teeth, hose that are wounded do not consume, but by resorting the venom back upon them, they overthrow their own honor. A certain Frenchman in his book called "Daemonomania" ( terms me a Magician, a Conjurer, and thinks this book of mine, long since printed, should be burned, because I have written of the "Fairies Ointment," which I set forth only in detestation of the frauds of devils and witches; that which comes by nature is abused by their superstitions, which I borrowed from the books of the most commendable divines. What have I offended herein, that they should call me a Conjurer? But when I inquired of many noble and learned Frenchmen. that were pleased to honor me with their visits, what that man was, they answered he was a heretic, and that he had escaped from being cast headlong from a tower, upon Saint Bartholomew his day, which is the time appointed for the destruction of such wicked men. In the meantime I shall desire the grate and good God (as it becomes a noble and Christian man to do) that he may be converted to the Catholic faith, and may not be condemned while he lives. Another Frenchman who unworthily reviled all the learned men of his age, joins me among them, and holds, that only three physicians are his friends, are praise-worthy, as the most learned of all men of our times; and among them he reckons up himself; for the book is published in his name, it is a wonder what inventions that man has found out to win praise, who having no man to commend him, nor is he worthy of commendations, yet he has undertaken to commend himself. I pass over other men of the same temper, who affirm that I am a Witch and a Conjurer, whereas I never wrote here nor elsewhere, what is not contained within the bounds of nature. Wherefore, studious readers, accept my long labors, that cost me much study, travel, expense, and much inconvenience, with the same mind that I publish them; and remove all blindness and malice, which are wont to dazzle the sight of the mind, and hinder the truth; weigh these things with a right judgment, when you try what I have written, for finding both truth and profit, you will think better of my pains. Yet I am assured there will be many ignorant people, void of all serious matters, that will hate and envy these things and will rashly pronounce, that some of these experiments are not only false, but impossible to be done; and while they strive by arguments and vain disputes, to overthrow the truth, they betray their own ignorance; Such men, as vile, are to be driven from the limits of our NATURAL MAGICK For they that believe not natures miracles, do, after a manner, endeavor to abolish Philosophy. If I have over-passed some things, or not spoken so properly of them as I might; I know there is nothing so beautiful, but it may be adorned; nor so full, but it may be augmented. 
J.B.P. 
The First Book Of Natural Magick
"Wherein are searched out the causes of things which produce wonderful effects" 

  

Chapter I - "What is meant by the name of Magick"
Chapter II - "What is the Nature of Magick"
Chapter III - "The Instruction of a Magician, and what manner of man a Magician ought to be."
Chapter IV - "The opinions of the ancient Philosophers touching the causes of strange operations; and first, of the elements."
Chapter V - "That diverse operations of Nature proceed from the essential forms of things."
Chapter VI - "From where Form comes; and of the chain that Homer feigned, and the rings that Plato mentions." 

Chapter VII - "Of Sympathy and Antipathy; and that by them we may know and find out the Virtues of things." 

Chapter VIII - "That things receive their force and power from Heaven, and from the Stars; and that thereby many things are wrought."
Chapter IX- "How to attract and draw forth the virtues of superior Bodies."
Chapter X - "How the knowledge of secrecies depends upon the survey and viewing of the whole World."
Chapter XI - "That the likeness of things shows their secret virtues."
Chapter XII - "How to compound and lay things together, by their likeness."
Chapter XIII - "That particular creatures have particular gifts, some in their whole body, others have them in their parts."
Chapter XIV - "Of those properties and virtues which things have while they live, and of such as remain in things after death."
Chapter XV - "That all Simples are to be gotten and used in their certain seasons."
Chapter XVI - "That the Countries and places where Simples grow, are chiefly to be considered."
Chapter XVII - "Certain properties of Places and Fountains, which are commodious for this work."
Chapter XVIII - "That Compounds work more forcibly, and how to compound and mix those simples which we would use in our mixtures."
Chapter XIX - "How to find out the just weight of a mixture."
Chapter XX - "How to prepare Simples." 

Chapter I 

"What is meant by the name of Magick" 
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orphyry and Apuleius, great Platonicks, in an oration made in the defense of Magick, do witness, that Magick took her name and original form from Persia. Tully, in his book of Divination, says, that in the Persian language, a Magician is nothing else but one that expounds and studies divine things; and it is the general name of wise-men in that country. St. Jerome writing to Paulinus, says, that Apollonius Tyaneus was a Magician , as the people thought; or a Philosopher, as the Pythagoreans esteemed him. Pliny, says, that it is received for certainty among most authors, that Magick was begun in Persia by Zoroastres the son of Orimafius; or, as more curious writers hold, by another Zoroastres, surnamed Proconnefius, who lived a little before. The first author that ever wrote of Magick , Osthanes, who going with Xerxes king of Persia in war which he made against Greece, did scatter by the way, as it were, the seeds and the first beginnings of this wonderful art, infecting the world with it wherever he came; Inasmuch that the Grecians did not only greedily desire this knowledge, but they were even mad after it. So then Magick is taken amongst all men for wisdom, and the perfect knowledge of natural things: and those are called Magicians, whom the Latin's call Wisemen, the Greeks call Philosophers, of Pythagoras only, the first of that name, as Diogenes writes; "the Indians call them Brackmans (Brahmans), in their own tongue; but in Greek they call them Gymnosophists, as much to say as naked Philosophers;" The Babylonians and Assyrians call them Chaldeans, of Chaldea a country in Asia; The Celts in France call them Druids, Bards, and Semnothites; The Egyptians call them priests; and the Cabalists call them prophets. And so in diverse countries Magick has diverse names. But we find that the greatest part of those who were best seen into the nature of things, were excellent Magicians: as, amongst the Persians, Zoroastres the son of Orimafius, whom we spoke of before, amongst the Romans, Numa Pompilius; Thespion, amongst the Gymnosophists; Zamolxis, amongst the Thracians: Abbarais, amongst the Hyperboreans; Hermes, amongst the Egyptians and Budda among the Babylonians. Besides these, Apuleius reckons up Carinondas, Damigeron, Hifmoses, Apollonius, and Dardanus, who all followed Zoroastres and Osthanes. 
Chapter II 

"What is the Nature of Magick" 

There are two sorts of Magick; the one is infamous, and unhappy, because it has to do with foul Spirits, and consists of incantations and wicked curiosity; and this is called Sorcery; an art which all learned and good men detest; neither is it able to yield an truth of reason or nature, but stands merely upon fancies and imaginations, such as vanish presently away, and leave nothing behind them; as Jamblicus writes in his book concerning the mysteries of the Egyptians. The other Magick is natural; which all excellent wise men do admit and embrace, and worship with great applause; neither is there any thing more highly esteemed, or better thought of, by men of learning. The most noble Philosophers that ever were, Pythagorus, Empedocles, Democritus, and Plato, forsook their own countries, and lived abroad as exiles and banished men, rather than as strangers; and all to search out and to attain this knowledge; and when they came home again, this was the Science which they professed, and this they esteemed a profound mystery. They that have been most skillful in dark and hidden points of learning, do call this knowledge the very highest point, and the perfection's of Natural Sciences; inasmuch that if they could find out or devise amongst all Natural Sciences, any one thing more excellent or more wonderful then another, that they would still call by the name of Magick. Others have named it the practical part of natural Philosophy, which produces her effects by the mutual and fit application of one natural thing unto another. The Platonicks, as Plotinus imitating Mercurim, writes in his book of Sacrifice and Magick, makes it to be a Science whereby inferior things are made subject to superiors, earthly and subdued to heavenly; and by certain pretty attractions, it fetches forth the properties of the whole frame of the world, hence the Egyptians termed Nature herself a Magician, because she has the alluring power to draw like things by their likes; and this power, say they, consists in love; and the things that were so drawn and brought together by the affinity of Nature, these they said, were drawn by Magick. But I think Magick is nothing else but the survey of the whole course of Nature. For, while we consider heavens, the stars, the Elements, how they are moved, and how they are changed, by this means we find out the hidden secrets of living creatures, of plants, of metals, and of their generation and corruption; so that this whole Science seems merely to depend upon the view of Nature, as later we will see more at large. This does Plato seem to signify in his Aleibiades, where he said, That the Magick of Zoraflres, was nothing else, in his opinion, but the knowledge and study of divine things, wherewith the King's sons of Persia, among other princely qualities, were endued; that by the example of the commonwealth of the whole world, they also might learn to govern their own commonwealth. And, Tully, in his book of Divination's, said, "that among the Persians, no man might be a King, unless he had first learned the art of Magick: for as Nature governs the world by the mutual agreement and disagreement of the creatures; after the same sort they also might learn to govern the commonwealth committed to them." This art, I say, is full of much Virtues 

Chapter III 

"The Instruction of a Magician, and what manner of man a Magician ought to be." 

This is what is required to instruct a Magician , both what he must know, and what he must observe; that being sufficiently instructed in every way, he may bring very strange and wonderful things to us. Seeing Magick, as we showed before, as a practical part of natural Philosophy, it behooves a Magician, and one that aspires to the dignity of the profession, to be an exact and very perfect Philosopher. For Philosophy teaches, what are the effects of fire, Earth, air, and water, the principal matter of the heavens; and what is the cause of the flowing of the sea, and of the diverse colored rainbow; and the of the loud thunder, and of comets, and fiery lights that appear by night, and of Earthquakes; and what are the beginnings of Gold and of Iron; and what is the whole force of hidden nature. Then also he must be a skillful Physician; for both these Sciences are very like and near together; and Physic, by creeping under color of Magick, has purchased favor among men. And surely it is a great help unto us in the kind; for it teaches mixtures and temperatures, and so shows us how to Compound and lay things together for such purposes. Moreover, it is required of him, that he be a Herbalist, not only able to discern common Simples, but very skillful and sharp-sighted in the nature of all plants; for the uncertain names of plants, and their near likeness of one to another, so that they can hardly be discerned, has put us to much trouble in some of our works and experiments. And as there is no greater inconvenience to any artificer, than not to know his tools that he must work with; so the knowledge of plants is so necessary to this profession, that indeed it is all in all. He must be as well, very knowing in the nature of metals, minerals, gems and stones. Furthermore, what cunning he must have in the art of Distillation, which follows and resembles the showers and dew of Heaven, as the daughter the mother; I think no man will doubt of it; for it yields daily very strange inventions, and most witty devices, and shows how to find out many things profitable for the use of man. As for example, to draw out of things dewy vapors, unsavory and gross scents or Spirits, clots, and gummy or filmy Humors; and that intimate Essence which lurks in the inmost bowels of things, to fetch it forth, and Sublimate it, that it may be of the greater strength. And this he must learn to do, not after a rude and homely manner, but with knowledge of the causes and reasons thereof. He must also know the Mathematical Sciences, and especially Astrology; for that shows how the stars are moved in the heavens, and what is the cause of the darkening of the Moon; and how the Sun, that golden planet, measures out the parts of the world, and governs it by twelve signs; for by the sundry motions and aspects of the heavens, the celestial bodies are beneficial to the Earth; and from thence many things receive both active and passive powers, and their manifold properties; the difficulty of which point long troubled the Platonic  minds', how these inferior things should receive influence from Heaven. Moreover, he must be skillful in the Optics, that he may know how the sight may be deceived, and how the likeness of a vision that is seen in the water, may be seen hanging without in the air, by the help of certain glasses of diverse fashions; and how to make one see that plainly which is a great way off, and how to throw fire very far from us; upon which sights, the greatest part of the secrecies of Magick does depend. These are the Sciences which Magick takes to her self for servants and helpers; and he that knows not this, is unworthy to be named a Magician. He must be a skillful workman, both by natural gifts, and also by the practice of his own hands; for knowledge without practice and workmanship, and practice without knowledge, are worth nothing; these are so linked together, that the one without the other is but vain and to no purpose. Some there are so apt for these enterprises, even by the gifts of Nature, that God may seem to have mad them hereunto. Neither yet do I speak this, as if Art could not perfect anything; for I know that good things may be made better, and there are means to remedy and help forward that which lacks perfection. First, let a man consider and prepare things providently and skillfully, and then let him fall to work, and do nothing unadvisedly. This I thought good to speak of, that if at any time the ignorant be deceived herein, he may not lay the fault upon us, but upon his own unskillfulness; for this is the infirmity of the scholar, and not of the teacher; for if rude and ignorant men shall deal in these matters, this Science will be much discredited, and those strange effects will be accounted haphazard, which are most certain, and follow their necessary causes. If you would have your works appear more wonderful, you must not let the cause be known; for that is a wonder to us, which we see to be done, and yet know not the cause of it; for he that knows the causes of a thing done, does not so admire the doing of it; and nothing is counted unusual and rare, but only so far forth as the causes thereof are not known. Aristotle in his books of handy-trades, says, that master-builders frame and make their tools to work with; but the principles thereof, which move admiration, those they conceal. A certain man put out a candle; and putting it to a stone or a wall, lighted it again; and this seemed a great wonder; but when once they perceived that he touched it with brimstone, then said Galen, it ceased to be a wonder. Lastly, the professor of this Science must also be rich; for if we lack money, we shall hardly work in these cases; for it is not Philosophy that can make us rich; we must first be rich, that we may play the Philosophers. He must spare for no charges, but be prodigal in seeking things out; and while he is busy and careful in seeking, he must be patient also, and think it not much to recall many things; neither must he spare for any pains; for the secrets of Nature are not revealed to lazy and idle persons. Wherefore Epicarmus said very well, that men purchase all things at God's hands by the price of their labor. And if the effect of they work be not answerable to my description, thou must know that you have failed in some one point or another; for I have set down these things briefly, as being made for witty and skillful workmen, and not for rude and young beginners.

  

Chapter IV
"The opinions of the ancient Philosophers touching the causes of strange operations; and first, of the elements." 

Those effects of Nature which we often see, have so employed the ancient Philosopher's minds in the searching forth of their causes, that they have taken great pains, and yet were much deceived therein; inasmuch that so many of them held such diverse opinions; which it shall not be amiss to relate, before we proceed any further. The first sort held that all things proceed from the Elements, and that these are the first beginnings of things; the fire, according to Hippasus Metapontimus, and Heraclides Ponticus; the air, according to Diogenes Apolloniates, and Anaximenes; and the water, according to Thales Milefius. These therefore they held to be the very original and first seeds of Nature. Even the Elements, simple and pure bodies (whereas the Elements that now are, be but counterfeits and bastards to them; for they are all changed, every one of them being more or less meddled with one another) those, say they, are the material principles of a natural body, and they are moved and altered by continual succession of change; and they are so wrapt up together within the huge cope of Heaven, that they fill up this whole space of the world which is situated beneath the Moon. For the fire being the lightest and purest Element, has gotten up aloft, and chose itself the highest room, which they call the Element of fire. The next Element to this is the Air, which is somewhat more weighty then the fire, and it is spread abroad in a large and huge Compass; and passing through all places, does make men's bodies framable to her temperature, and is gathered together sometimes thick into dark clouds, sometimes thinner into mists and so is resolved. The next to the fire is the water; and then the last and lowest of all, which is scraped and compacted together out of the purer Elements, and is called the Earth; a thick and gross substance, very solid, and by no means to be pierced through; so that there is no solid and firm body but has Earth in it, as also there is no vacant space that has air in it. This Element of Earth is situated in the middle and center of all, and is round beset with all the rest. And this only stands still and unmovable, where all the rest are carried with a circular motion round about it. But Hippon and Critias held that the vapors of the Elements were the first beginnings; Parmenides held that their qualities were the principles; for all things (said he) consist of cold and heat. The Physicians hold that all things consist of four qualities, heat, cold, moisture, drought, and of their predominance when they meet together. For every Element does embrace as it were with certain arms his neighbor-Element which is next situated to him; and yet they have also contrary and sundry qualities whereby they differ. For the wisdom of Nature has framed this workmanship of the world by due and set measure, and by a wonderful fitness and convenience of one thing with another; for whereas every Element had two qualities, where it agreed with some, and disagreed with other Elements, Nature has bestowed such a double quality upon every one, as finds in other two her like, which she cleaves unto; as for example, the air the fire; this is hot and dry, that is hot and moist. Now dry and moist are contraries, and thereby fire and air disagree; but because either of them is hot, thereby they are reconciled. So the Earth is cold and dry, and water cold and moist; so that they disagree, in that the one is moist, and the other dry; but yet are reconciled, in as much as they are both cold; otherwise they could hardly agree. Thus the fire by little and little is changed into air, because either of them is hot; the air into water, because either of them is moist; the water into Earth, because either of them is cold; and the Earth into fire, because either of them is dry; and so they succeed each other after a most provident order. From there also they are turned back again into themselves, the order being inverted, and so they are made mutually of one another; for the change is easy in those that agree in any one common quality; as fire and air be easily changed into each other, by reason of heat; but where either of the qualities are opposite in both, as in fire and water, there is change is not so easy. So then, heat, cold, moisture, and drought, are the first and principle qualities, in as much as they proceed immediately from the Elements, and produce certain secondary effects. Now two of them, namely heat and cold, are active qualities, fitter to be doing themselves, then to suffer of others. The other two, namely moisture and drought, are passive; not because they are altogether idle, but because they follow and are preferred by the other. There are certain secondary qualities, which attend as it were upon the first; and these are said to work in a second sort; as to soften, to ripen, to resolve, to make less or thinner; as when heat works into any mixed body, it brings out that which is unpure, and so while it strives to make it fit for his purpose that it may be more simple, the body becomes thereby smaller and thinner. So cold does preserve, bind, and congeal; drought does thicken or harden, and makes uneven; for when there is great store of moisture in the outer parts, that which the drought is not able to consume, it hardens, and the outer parts become rugged; for that part where the moisture is gone, sinking down, and the other where it is hardened, rising up, there must needs be great roughness and ruggedness. So moisture does augment, corrupt, and for the most part works on thing by itself, and another by some accident; as by ripening, binding, expelling, and such like, it brings forth Milk, Urine, monthly flowers, and sweat; which Physicians call the third qualities, that do so wait upon the second, as the second upon the first. And sometimes they have their operations in some certain parts, as to strengthen the head, to succor the reins; and these, some call fourth qualities. So then, these are the foundations, as they call them, of all mixed bodies, and of all wonderful operations; and whatever experiments they proved, the causes hereof raised (as they supposed) and were to be found in the Elements and their qualities. But Empedocles Agrigentinus not thinking that the Elements were sufficient for this purpose, added unto them moreover concord and discord, as the causes of generation and corruption: There be four principal seeds or beginning of all things; Jupiter, that is to say fire; Pluto, that is to say, Earth; Juno, that is to say air; and Nestis, that is to say, water. All these sometimes love and concord knits together in one, and sometimes discord does sunder them and make them fly apart. This concord and discord, said he, are found in the Elements by reason of their sundry qualities where they agree and disagree. Yes, even in Heaven itself, as Jupiter and Venus love all Planets save Mars and Saturn, Venus agrees with Mars, where no other plant agrees with him. There also is another disagreement among them, which rises from the oppositions and elevations of their houses. For even the twelve signs are both at concord and at discord among themselves, as Manilius the Poet has shown. 







Chapter V
"That diverse operations of Nature proceed from the essential forms of things." 

All the Peripatetics, and most of the latter Philosophers could not see how all operations should proceed from those causes which Ancients have set down; for they find that many things work quite contrary to their qualities; and therefore they have imagined that there is some other matter in it, and that it is the power and properties of essential forms. But now that all things, may be made more plain, we must consider that it will be a great help unto us, for the making and finding out of strange things, to know what that is from whence the Virtues of any thing do proceed. That so we may be able to discern and distinguish one thing from another, without confounding all order of truth. Where one and the same Compound yield many effects of different kinds, as we shall find in the process of this book, yet every man confesses that there is but one only original cause that produces all these effects. And seeing we are about to open plainly this original cause, we must begin a little higher. Every natural substance (I mean a Compound body) is composed of matter and form, as of her principles; for when the Elements meet together in the framing of any Compound, the same Compound retains certain excellent and chief qualities of theirs, where though all help together to bring forth any effects, yet the superior and predominant qualities are held to do all, because they make the power of their inferiors to become theirs. For unless some were stronger then other, their Virtues could not be perceived. Neither yet is the matter quite destitute of all force. I speak here, not of the first and simple matter, but of that which consists of the substances and properties of the Elements, especially the two passable Elements, the Earth and the water. And those which Aristotle called sometimes secondary qualities, sometimes bodily effects, we may term them the functions and powers of the matter; as thinness, thickness, roughness, smoothness, easiness to be cleft, and such like, are altogether in the power of the matter, how they proceed all from the Elements. Therefore to avoid confusion, it is better to hold that the effects of the qualities come of the temperature or mixture of the Elements, but the effects of the matter from the consistency or substance of them. But the form has such singular Virtue, that what ever effects we see, all of them first proceed from there; and it has a divine beginning, and being the chief and most excellent part, absolute of herself, the use the rest as her instruments, for the more speedy and convenient dispatch of her actions. And he which is not addicted nor accustomed to such contemplations, supposes that the temperature and the matter works all things, where indeed they are but as it were instruments where the form works. For a workman that uses a graving Iron in the carving of an image, does not use it as though that could work, but for his own furtherance in the quicker and better performance thereof. Therefore where there are three efficient and working causes in every Compound, we must not suppose any of them to be idle, but all at work, some more and some less. But above all other, the form is most active and busy, strengthening the rest; which surely would be to no purpose if the form should fail them, in as much as they are not capable of heavenly influences. And though the form of itself be not able to produce such effects, the rest also must do their parts, yet are they neither confounded together, nor yet become diverse things; but they are to knit among themselves, that one stands in need of anothers help. He that scans these things well by the search of reason, shall find no obscurity herein, nor confound the knowledge of the truth. Wherefore that force which is called the property of a thing, proceeds not from the temperature, but from the very form itself. 





Chapter VI
"From where Form comes; and of the chain that Homer feigned, and the rings that Plato mentions" 

So then, the form, as it is the most excellent part, so it comes from a most excellent place; even immediately from the highest heavens, they receiving it from the intelligence's, and there from God himself. And the same original which the form has, consequently the properties also have. Zeno Citticus holds two beginnings, God and matter; the one of them active or efficient, the other the passive principle. For God, as Plato thinks, when by the almighty power of his deity he had framed in due measure and order the heavens, the stars, and the very first principles of things, the Elements, which wash away by reason of so many generations and corruptions, did afterwards by the power of the heavens and Elements, ordain the kinds of living creatures, plants, and things without life, every one in their degree, that they might not be of the same estate and condition as the heavens are. And he enjoined inferior things to be ruled by their superiors, by a set law, and poured down by heavenly influence upon every thing his won proper form, full of much strength and activity. And that there might be a continual increase among them, he commanded all things to bring forth seed, and to propagate and derive their form, wherever should be fit matter to receive it. So then, seeing that forms come from Heaven, they must needs be counted divine and heavenly things, for such is the pattern and the most excellent cause of them, which Plato, that chief Philosopher, calls the Soul of the World, and Aristotle, Universal Nature, and Avicenna calls it Form-giver. This Form-giver does not make it of anything, as though it were but some frail and transitory substance, but fetches it merely our of himself, and bestows it first upon intelligences and stars, and then by certain aspects informed the Elements, as being fit instruments to dispose the matter. Seeing therefore this form comes from the Elements, from Heaven, from the intelligences, yes, from God himself. Who is so foolish and untoward, as to say that it does not favor of that heavenly nature, and in some sort of the majesty of God himself. And that it does not produce such effects, as nothing can be found more wonderful, seeing it has such affinity with God? Thus has the providence of God linked things together in their ranks and order, so that all inferior things might by their due courses be derived originally from God himself, and from him receive their operations. For God the first cause and beginner of things, as Macrobious says, of his own fruitfulness has created and brought forth a Spirit, the Spirit brought forth a soul, (but the truth of Christianity, says otherwise) the soul is furnished partly with reason, which it bestows up divine things, as Heaven and the stars (for therefore are they said to have divine Spirits) and partly with sensitive and vegetative powers, which is bestows upon frail and transitory things. Thus much Virgil well perceiving, calls this Spirit, the Soul of the World. The Spirit, says he, cherishes it within, and conveying itself through the inmost parts, quickens an moves the whole lump, and closes with this huge body. Wherefore seeing man stands as it were in the middle, between eternal and those transitory things, and is not altogether so excellent as Heaven, and yet, because of his reason, more excellent then other living creatures.  And he has also the sensitive power.  Therefore the other living creatures, as it were degenerating from man, are endued only with the two powers that remain, the sensitive and vegetative powers.  But the trees or plants, because they have neither sense nor reason, but do only grow are said to live only in this respect, that they have this vegetive soul.  This the same poet does express a little after.  Seeing then the Spirit comes from God, and from the Spirit comes the soul, and the soul does animate and quicken all other things in their order.  That plants and brute beasts do agree in vegetation or growing.  Brute beasts with man in sense, and man with the divine creatures in understanding, so that the superior power comes down even from the very first cause to these inferiors, deriving her force into them, like as it were a cord platted together, and stretched along from Heaven to Earth, in such sort as if either end of this cord is touched, it will wag the whole.  Therefore we may rightly call this knitting together of things, a chain, or link and rings.  For it agrees fitly with the rings of Plato.  And with Homer's golden chain, which he being the first author of all divine inventions, has signified to the wise under the shadow of a fable.  Wherein he says, that all the gods and goddesses have made a golden chain, which they hung above in Heaven. And it reaches down to the very Earth.  But the truth of Christianity holds that the souls do not proceed from the Spirit, but even immediately from God himself.  These things a Magician being well acquainted withal, does match Heaven and Earth together, as the Husbandman plants Elms by his Vines.  Or to speak more plainly, he marries and couples together these inferior things by their wonderful gifts and powers which they have received from their superiors.  And by this means he, being as it were the servant of Nature, does extract her hidden secrets, and bring them to light, so far as he has found the true by his own daily experience, that so all men my love, and praise, and honor the almighty power of God.  Who has thus wonderfully framed and disposed all things. 





Chapter VII
"Of Sympathy and Antipathy; and that by them we may know and find out the Virtues of things." 


By reason of the hidden and secret properties of things, there is in all kinds of creatures a certain compassion, as I may call it, which the Greeks call Sympathy and Antipathy.  But we term it more familiarly, their consent, and their disagreement.    For some things are joined together as it were in a mutual league, and some other things are at variance and discord among themselves.  Or they have something in them which is a terror and destruction to each other, whereof there can be rendered no probable reason.  Neither will any man seek after any other cause hereof but only this, that it is the pleasure of Nature to see it should be so.  That she would have nothing to be without his like.  And that among all the secrets of Nature, there is nothing but has some hidden and special property.  And moreover, that by this their consent and disagreement, we might gather many helps for the uses and necessities of men.  For when once we find one thing at variance with another, presently we may conjecture, and in trial so it will prove, that one of them may be used as a fit remedy against the harms of the other.  And surely many things which former ages have by this means found out, they have commended to their posterity, as by their writings may appear.  There is deadly hatred ,and open enmity between Coleworts and the Vine.  For whereas the Vine winds itself with her tendrils about everything else, she shuns Coleworts only.  If once she comes near them, she turn herself another way, as if she were told that her enemy were at hand.  And when Coleworts is seething, if you put ever so little Wine into it, it will neither boil nor keep the color.  By the example of which experiment, Androcides found out a remedy against Wine.  Namely, that Coleworts are good against Drunkenness.  As Theophrastus says, in as much as the Vine cannot away with the favor of Coleworts.  And this Herb is at enmity with Cyclamine or Sowbread.  For when they are put together, if either of them be green, it will dry up the other.   Now this Sowbread being put into Wine, does increase Drunkenness, whereas Coleworts is a remedy against Drunkenness, as we said before.  Ivy, as it is the bane of all trees, so it is most hurtful, and the greatest enemy to the Vine.  And therefore Ivy also is good against Drunkenness.  There is likewise a wonderful enmity between Cane and Fern.  So that one destroys the other.  Hence it is that a Fern root pounded, does loose and shake out the Darts from a wounded body, that were shot or cast out of Canes.  And if you would not have Cane grow in a place, do but plow up the ground with a little Fern upon the Plough-shear, and Cane will never grow there.  Strangle-tare or Choke-weed desires to grow among Pulse, especially among Beans and Fetches, but it chokes them all.  And thence Dioscorides gathers, that if it be put among Pulse, set to Seeth it, it will make them Seeth quickly.  Hemlock and Rue are at enmity.  They strive each against other.  Rue must not be handled or gathered with a bare hand, for then it will cause Ulcers to arise.  But you do chance to touch it with your bare hand, and so cause it to swell or itch, anoint it with the juice of Hemlock.  Much Rue being eaten, becomes Poison.  But the juice of Hemlock expels  So that one Poison another.  And likewise Rue is good against Hemlock being drunken, as Dioscorides says.  A wild Bull being tied to a Fig tree, becomes tame and gentle, as Zoroaster says, who compiled a book called Geoponica, out of the choice writings of the Ancients."  Hence it was found out, that the stalks of wild Fig trees, if they are put to beef as it is boiling, makes it boil very quickly, as Pliny writes.  And Dioscorides.  Small fresh young Figs that are full of milky juice, together with a portion of water and Vinegar, as a remedy against a draught of Bull's blood.   The Elephant is afraid of a Ram, or an engine of war so called.  For as soon as ever he sees it, he waxes meek, and his fury ceases.  Hence the Romans by these engines put to flight the Elephants of Pyrrhus, King of the Epyrotes, and so got a great victory.  Such a contrariety is there between the Elephant's Members , and that a kind of Leprosy which makes the skin of a man like the skin of an Elephant.  And they are a present remedy against that disease.  The Ape of all other things cannot abide a Snail.  Now the Ape is a drunken beast.  For they are wont to take an Ape by making him drunk.  And a Snail well washed is a remedy against Drunkenness.  A man is at a deadly hatred with a Serpent.  For if he does but see a Serpent, presently he is sore dismayed.  And if a women with a child meets a Serpent, her fruit becomes abortive.  Hence it is, that when a woman is in very Fore Travel, if she does but smell the fume of an Adder's Hackle, it will presently either drive out, or destroy her child.  But it is better to anoint the mouth of the womb in such a case, with the fat of an Adder.  The sight of a Wolf is so hurtful to a man, that if he spies a man first, he speaks.  But if he perceives that the man has first seen him, he takes his voice from him, and though he would like to cry out, yet he cannot speak.  But if he perceives that the man has first seen him, he makes no ado, but his savage fury ceases, and his strength fail him.  Hence came that proverb, Lupus in fabula, the Wolf come in the nick.  Which Plato speaks of in his Politicks.  The Wolf  is afraid of the Urchin.  Thence, if we wash our mouth and throats with Urchin's blood, it will make our voice shrill, though before it were horse and dull like a Wolf's voice.  A Dog and a Wolf are at great enmity.  And therefore a Wolf skin put upon anyone that is bitten of a mad Dog, assuages the swelling of the Humor.  A Hawk is a deadly enemy to Pigeons, but they are defended by the Kastrel, which the Hawk cannot abide either to hear or see.  And this the Pigeons know well enough.  For wheresoever the Kastrel remains, there also will the Pigeons remain, thinking themselves safe because of their protector.  Hence Columella says, that there is a kind of Hawk which the common people call a Kastrel, that builds her nest about houses, that is very good to keep away Hawks from a Pigeon house.  If you take the Kastrel's young ones and put them in diverse earthen pots, and cover the pots close.  And plaster them round about.  And hang them up in sundry corners of a Pigeon house.  The Pigeons will be so far in love with the place, that they will never forsake it. Hither belongs that notable disagreement that is between Garlic and Loadstone. For being smeared about with Garlic, it will not draw Iron to it, as Plutark has noted, and after him Ptolomaus; ThLoadstonene has in it a poisonous  Virtue, and Garlic is good against poison. But if no man had written of the power of Garlic against the Loadstone, yet we might conjecture it to be so, because it is good against the Viper, and mad Dogs and poisonous waters. So likewise those living creatures that are enemies to poisonous things, and swallow them up without danger, may show us that such poisons will cure the bitings and blows of those creatures. The Hart and the Serpent are at continual enmity. The Serpent as soon as he sees the Hart , gets him into his hole, but the Hart draws him out again with the breath of his nostrils and devours him. Hence it is that the fat and the blood of Harts, and the stones that grow in their eyes are ministered as fit remedies against the stinging and biting of the Serpent. Likewise the breath of Elephants draws the Serpent out of their dens, and they fight with Dragons; and therefore the Members of Elephants, burned, drives away the Serpent. The Storks drive out the Contryes where they are, Lizards, and the sundry kinds of Serpents, and other noisome things in the fields; and the entrails of them all are good against the Storks. The same is done also in Egypt by the bird Ibis. The Indian Rat, called Ichneumon, does harness himself with some of the Lote-tree and so fights against the Asp. The Lamprey fights with Serpents, and with her biting, kills the Basilisk, which is the most poisonous Serpent that is. So also the crowing of a Cock affrights the Basilisk, and he fights with Serpents to defend his Hens. The broth of the Cock is a good remedy against the Poison of Serpents. So the Snail and the Eagle. The Stellion, which is a beast like a Lizard, is an enemy to the Scorpions, and therefore the Oil of him being putrefied is good to anoint the place which is stricken by the Scorpion. A Swine eats up a Salamander, without danger, and is good against the Poison thereof. The Hawk is an enemy to the Chameleon, and his Dung, drunk in Wine, is good against the Poison of the Chameleon. Likewise out of the sympathies of plants, we may gather some secret, which is helpful against some kind of hurt. The Herb Corruda, whereof Sperage comes, is most fitly planted where Reed grows, because they are of such likeness and nearness; and both of them are inciters to Lust. The Vine and the Olive tree do joy in each other company, as Africarus writes both of them are commodious for men's uses. in like manner the Morhenne loves the Hart , and the Partridge love each other; and both these are good for the one and the same remedy. So the fish Sargus and the Goat. A Dog is most friendly to a man; and if you lay him to diseases part of your body, he takes away the disease to himself, as Pliny reports. 

Chapter VIII
"That things receive their force and power from Heaven, and from the Stars; and that thereby many things are wrought." 

I suppose that no man doubts but that these inferior things serve their superiors, and that the generation and corruption of mutable things, every one in his due course and order, is over-ruled by the power of those heavenly natures. The Egyptians, who first proved and found out the effects of the heavens, because they dwelt in the open Champion-fields, where they had continually fair weather, and there were no vapors sent up from the Earth which might hinder their contemplation of Heaven, so that they might continually behold the stars in their brightness, did therefore wholly bestow themselves in the knowledge of heavenly influences. And whereas others that were not so diligent as they, stood amazed at the causes of things, these men referred all to the heavens and the stars, that all things took their destiny from them, and that the influence of Heaven bare great sway in all generations and corruptions. And thus observing the motions of the stars to and fro, they wrought many wonderful things, for this was their resolution, that to certain hours and set times, there were answerable certain aspects of superior powers, whereby all things were effected. Ptolomy, was of the same mind, who reduced the heavenly influences to a certain order, and thereby did prognosticate many things. And, he thought, the matter so clear, that it need not much proof. And moreover, that the increase and decrease of all plants, and all living creatures, more or less, did proceed from the power and beginning of all things, (for if that should cease, these must needs presently decay) says, that it was necessary for this world to be placed very near and close to the superior motions, that all power might be thence derived. And he saw that all this force of inferior things was caused from the Sun, as he himself fitly shows. The winding course of the Sun, says he, in the oblique circle of the Zodiac, causes the generation and corruption of all transitory things, and by his going to and fro, distinguishes times and seasons. Plato says, that the circular motions of the heavens are the causes of fruitfulness and barrenness. The Sun is the Governor of time, and the rule of life. Hence, Jamblicus following the doctrine of the Egyptians, says, that every good thing comes certainly from the power of the Sun, and if we receive any good from any thing else, yet the Sun must perfect and finish it. Heraclitus, calls the Sun, the Fountain of heavenly light; Opheus calls it the light of life, Plato calls it heavenly fire, an everliving creature, a star that has a soul, the greatest and the daily star. And the natural Philosophers call it the very heart of Heaven. And Plotinus shows, that in ancient times the Sun was honored instead of God. Neither yet is the Moon less powerful, but what with her own force, and what with the force of the Sun which she borrows, she works much, by reason of her nearness to these inferiors. Albumasar said, that all things had their Virtue from the Sun and the Moon. And Hermes the learned, said, that the Sun and the Moon are the life of all things living. The Moon is the closest to the Earth of all planets; (she rules moist bodies, and she has such affinity with these inferiors, that as well things that have fouls, as they that have none, do feel in themselves her waxing, and her waning. The seas and floods, rivers and springs, do rise and fall, do run sometimes swifter, sometimes slower, as she rules them. The surges of the sea are tossed to and fro, by continual succession; no other cause whereof the Ancients could find but the Moon only. Neither is there any other apparent reason of the ebbing and flowing thereof. Living creatures are much at her beck, and receive from her great increase. For when she is at the full, as Lucilius says, she feeds Oysters, Crabs, shellfish, and such like, which her warm light does temper kindly in the night season; but when she is burns half or the quarter light, then she withdraws her nourishment, and they waste. In like manner, Cucumbers, Gourds, Pompons, and such like, as have the store of waterish juice, feel the state of the Moon. For they wax as she does, and when she wains, they waste, as Athenaues writes. Likewise the very stems of plants do follow the state of the heavens, witness the Husbandman, who finds it by experience in his grassing. And skillful Husbandmen have found the course and season of the year, and the monthly race of the Moon so necessary for plants, that they have supposed this knowledge to be one chief part of Husbandry. So also, when the Moon passes through the signs of the Zodiac which are most peculiar to the Earth, if you then plant trees, they will be strongly rooted in the Earth. If you plant them when she passes through the signs of the air, then the tree so planted, will be plentiful in branches and leaves, and increases more upward then downward. But of all other, the most pregnant sign hereof is found in the Pomegranate. Which will bring forth fruit juice so many years, as many days as the Moon is old when you plant it. And it is a report also, that Garlic, if it will lose its strong flavor. All cut and lopped woods, as timber and fuel, are of much moisture at the new of the Moon; and by reason of that moisture, they wax soft, and so the worm eats them and they wither away. And therefore Democritus counsels, and Visruvius is also of the same mind, to cut or lop trees in the waning of the Moon, that being cut in season, they may last long without rottenness. And that which is more, as her age varies, so her effects vary according to her age, for in her first quarter, she makes hot and moist, but especially moist, from thence all moist things grow and receive their humidity in that time. From that time to the full of the Moon, she gives heat and moisture equally, as may be seen in trees and minerals. From that time to the half  Moon decaying, she is hot and moist, but especially hot, because she is fuller of light, thence the fishes at that time commonly are wont to swim in the top of the water. And that the Moon is in this age warm, appears by this, that it does extend and enlarge moist bodies; and thereby the moisture increasing, it causing rottenness, and makes them wither and waste away. But in her last quarter, when she loses all her light, then she is merely hot; and the wives of Chaldea hold that this state of Heaven is best of all other. So they report that there is a Moon-herb, having round twirled leaves of a bluish color, which is well acquainted with the age of the Moon, for when the Moon waxes, this Herb every day of her age brings forth a leaf; and when she wanes, the same Herb loses for every day a leaf. These variable effects of the Moon, we may see more at large, and more usually in tame creatures and in plants, here we have daily fight and experience thereof. The Pismire, that little creature, has a sense of the change of the planets. For she works by night about the full of the Moon, but she rests all the space between the old and the new Moon. The innards of Mice answer the Moon's proportion, for they increase with her, and with her they also shrink away. If we cut our hair, or pare our nails before the new Moon, they will grow again but slowly. If at or about the new Moon, they will grow again quickly. The eyes of Cats are also acquainted with the alterations of the Moon, so that they are sometimes broader as the light is less, and narrower when the light of the Moon is greater. The Beetle marks the ages and seasons of the planets. For he, gathering Dung out of the Mixen, rounds it up together, and covers it with Earth for eight and twenty days, hiding it so long as the Moon goes about the Zodiac, and when the new Moon comes, he opens that round ball of dirt, and then yields a young Beetle. Onions alone, of all other Herbs, (which is most wonderful) feels the changeable state of the planets, but quite contrary to their change frameth itself, for the when the Moon wanes, the Onions increase, and when she waxes, they decay. For which cause the priests of Egypt would not eat Onions, as Plutark writes in his fourth commentary upon the Hesiode. That kind of Spurge which is called Heliofeopium, because it follows the Sun, disposes of her leaves as the Sun rules them, for when the Sun rises, she opens them, as being desirous that the morning should see them rise, and shuts them when the Sun sets, as desiring to have her flower covered and concealed from the night. So many other Herbs follow the Sun, as the Herb Turnsole. For when the Sun rises, she holds down her head all day long, that the Sun may never so much as writhe any of her (there is such love as it were between them) and she stoops still the same way which the Sun goes. So do the flowers of Succory and of Mallows. Likewise the Pulse called Lupines, still looks after the Sun, that it may not writhe his stalk; and this watches the Sun's motion so duly, that like a dial it shows the Husbandman the time of day, though it be ever so cloudy, and they know thereby the exact time the Sun sets. And Theophrastus says, that the flower of the Herb Lotum, is not only open and shut, but also sometimes hides, and sometimes shows here stalk for sunset to midnight, and this, says he, is done about the river Euphrates. So the Olive tree, the Sallow, the Linden tree, the Elm, the White poplar tree, they declare the times of the Sun's standing, when it turns back again from the poles, for then they hide their leaves, and show only their hoar-white backs. In like manner Winter-cress or Ilium, and Pennyroyal, though they begin to wither being gathered, yet if you hang them upon a stick about the time of the Solstice, the will for a time flourish. The stone Selenites, (as much as to say the Moonbeam) called by others Aphroselinon, contains in it the image of the Moon , and shows waxing and waning of it every day in the same image. Another stone there is, that has in it a little cloud that turns about like the Sun, sometimes hiding, sometimes showing itself. The beast Cynocephalus rejoices at the rising of the Moon, for then he stands up, lifting his fore-feet toward Heaven, and wears a Royal Ensign upon his head. And he has such a sympathy with the Moon, that when she meets with the Sun (as between the old and new Moon) so that she gives no light, the male, or he-Cynocephalus , never looks up, nor eats anything, as bewailing the loss of the Moon; and the female, as malcontent as he, all that while pisses blood. For which causes, these beasts are nourished and kept in hallowed places, that by them the time of the Moons meeting with the Sun may be certainly known as Orus writes in his hieroglyphics. The star Arcturus, at his rising causes rain. Dogs are well acquainted with the rising of the Canicular star; for at that time they are commonly mad, and so are Vipers and Serpents, nay, then the very standing pools are moved, and the Wines work as they lie in the cellar, and other great and strange effects are wrought upon Earth. When this star rises, the Basil-gentle waxes whitherish, and Coriander  waxes dry, as Theophrastus writes. The rising of this star was wont to be diligently observed every year; for thereby they would prognosticate, whether the year following would be wholesome or contagious, as Heraclides Ponticus says. For if it did rise dark and gloomy, it was a sign that the air would be thick and foggy, which would cause a pestilence. But if it were clear and lightsome, it was a sign that the air would be thin and well purged, and consequently healthful. In ancient times they feared this star. So that they ordained a Dog to be offered in sacrifice to it, as Columella says, that this star is pacified with the blood and entrails of a sucking Whelp, and Ovid likewise says, that a Dog bred on the Earth, is sacrificed to the Dog-Star  in Heaven. The beast or wild Goat, which in Egypt is called Oryx, has a sense or feeling of this star before it rises, for then he looks upon the sunbeams, and in them does honor the Canicular star. Hippocrates says, it is not good either to purge or let blood, before or after this star rises; and Galen shows that many very necessary operations of this star must be observed in critical days, and likewise in sowing and planting. Moreover, the greater stars and constellations must be now, and at what time they go out of the signs, whereby are caused many waterish and fiery impression in the air. And whosoever is rightly seen in all these things, he will ascribe all these inferiors to the stars as their causes, whereas if a man be ignorant hereof, he loses the greatest part of the knowledge of secret operations and works of Nature. But of this argument, we have spoken in our writings of the knowledge of plants. 






Chapter IX
"How to attract and draw forth the Virtues of superior Bodies." 

We have shown before, the operations of celestial bodies into these inferiors, as also the Antipathy and Sympathy of things. Now we will show, by the affinity of Nature, where all things are linked together as it were in one common bond, how to draw forth and to fetch out the Virtues and forces of superior bodies. The Platonicks termed Magick to be the attraction or fetching out of one thing from another, by a certain affinity of Nature. For the parts of this huge world, like the limbs and members of one living creature, do all depend upon one author, and are knit together by the bond of one Nature. Therefore as in us, the brain, the Lights, the heart, the liver, and other parts of us do receive and draw mutual benefit from each other, so that when one part suffers, the rest also suffer with it, even so the parts and members of this huge creature the world, I mean all the bodies that are in it, do in good neighborhood as it were, lend and borrow each others nature. For by reason that they are linked in one common bond, therefore they have love in common; and by force of this common love, there is among them a common attraction, or tilling of one of them to the other. And this indeed is Magick. The concavity or hollowness of the sphere of the Moon, draws up fire to it, because of the affinity of their natures, and the sphere of the fire likewise draws up air, and the center of the world draws the Earth downward, and the natural place of the waters draws the waters to it. Hence it is that the Loadstone draws Iron to it, Amber draws Chaff or light straws, Brimstone draws fire, the Sun draws after it many flowers and leaves, and the Moon draws after it the waters. Plotinus and Synefius say, "Great is nature everywhere, she lays certain baits whereby to catch certain things in all places. As she draws down heavy things by the center of the Earth, as by a bait, so she draws light things upward by the concavity of the Moon. By heat, leaves, by moisture, roots, by one bait or another, all things." By which kind of attraction, the Indian wizards hold that the whole world is knit and bound within itself. For (say they) the world is a living creature, everywhere both male and female, and the parts of it do couple together, within and between themselves, by reason of their mutual love, and so they hold and stand together, every member of it being linked to each other by a common bond, which the Spirit of the World, which we spoke of before, has inclined them unto. For this cause Orpheus calls Jupiter, and the Nature of the World, man and wife, because the world is so desirous to marry and couple her parts together. The very order of the signs declares, that the world is everywhere male and female, for the former is the male, the latter is the female. So also trees and Herbs have both sexes, as well as living creatures. So the fire is to the air, and the water to the Earth, as a male to the female. So that it is no marvel, that the parts of the world desire so much to be matched together. The planets are partly male, and partly female, and Mercury is of both sexes itself. These things the husbandman perceiving, prepares his field and his feed, for heavenly influences to work upon, the Physician likewise observes the same, and works accordingly, for the preservation both of our bodies, and of universal nature. So the Philosopher who is skillful in the stars (for such is properly a Magician) works by certain baits, as it were, fitly matching earthly and heavenly things together, and planting them as skillfully one within another, as a cunning Husbandman plants an old Grass into a young stock. Nay, he lays earthly things under heavenly things, and inferiors so fitly for their superiors everywhere to work upon, as if a man should lay Iron before the Loadstone to be drawn to it, or Crystal before the Sun to be enlightened by it, or an Egg under a Henhen to hatch it. Furthermore, as some can so cherish Eggs, that even without the help of living creatures, they will make them live, yes and oftentimes they will prepare such matter, so cunningly, that even without Eggs, or any apparent seeds, they will bring forth living creatures, (as they will bring forth Bees, of an Ox, and a Scorpion, of Basil;) working together by the help of universal nature upon the vantage of fit matter, and a seasonable or convenient time. Even so the Magician, when once he knows which and what kinds of matters Nature has partly framed, and partly art has perfected, and gathered together, such as are fit to receive influence from above, these matters especially does he prepare and Compound together, at such a time as such an influence reigns, and by this means does gain to himself the Virtues and forces of heavenly bodies. For where there is any matter so directly laid before superior bodies, as a looking-glass before ones face, or as a wall right before ones voice, so does it presently suffer the work of the superiors, the most mighty agent, and the admirable life and power of all things showing itself therein. Plotinus in his book of Sacrifice and Magick, says, "That the Philosopher s considering this affinity and bond of Nature, wherewith all natural things are linked each to other, did thence frame these inferiors, and these inferiors in their superiors, earthly things in heavenly things in earthly but yet after an earthly sort." For when should we suppose it to be that the plants called Sun-followers, should still follow the Sun's motions? And likewise the Moon-followers, the Moon's motion? Wherefore surely even in Earth we may behold both the Sun and the Moon, but yet by reason of their quality upon Earth, and so in Heaven we may behold all plants, and stones, and living creatures, but yet as following the heavenly natures. Which things the Ancients perceiving did apply and lay some earthly things to some heavenly, and thence brought down the celestial forces into these inferiors, by reason of their likeness one with the other, for the very likeness of one thing to another, is a sufficient bond to link them together. If a man does heat a piece of paper, and then lays it a little under he flame of a candle, though they do not touch each other, yet he shall see the paper presently burn, and the flame will still descend till it has burned all the paper. Let us now suppose the paper thus heated, to be that affinity which is between superiors and inferiors, and suppose we also, that this laying of the paper to the candle, to the fit applying of things together, both for a matter, and time, and place. Let us suppose yet farther, the flame taking hold of the paper, to be the operation of some heavenly body into a capable matter, and last of all, we may suppose the burning of the paper, to be the altering of that matter into the Nature of the celestial body that works upon it, and so purifies it, that in the end it flies upward like burning flax, by reason of some heavenly seeds and sparks which it has within itself. 

Chapter X
"How the knowledge of secrecies depends upon the survey and viewing of the whole World." 

We are persuaded that the knowledge of secret things depends upon the 
contemplation and view of the face of the whole world, namely, of the motion, state and fashion thereof, as also of the springing up, the growing and decaying of things. For a diligent searcher of Natures works, as he sees how nature does generate and corrupt all things, so does he also learn to do. Likewise he learns of living creatures, which though they have no understanding, yet their senses are far quicker then ours, and by their actions they teach us Physic, Husbandry, the art of building, the disposing of household affairs, and almost all arts and Sciences. The like may be observed in metals, gems, and stones. The beasts that have no reason, do by their nature strangely shun the eyes of Witches, and hurtful things. The Doves, for a preservative against enchantments, first gather some little Bay tree boughs, and then lay them upon their nests, to preserve their young, so do the Kites use White Brambles, the Turtles 

 HYPERLINK "http://members.tscnet.com/pages/omard1/s.htm" \l "swordgrass" Swordgrass, the Crows Withy, the Lapwings Venus-hair, the Ravens Ivy, the Hens Carrot, the Partridges Reed-leaves, the Blackbirds Myrtle, the Larks grass, the Swans Park-leaves, the Eagle uses Maidenhair, or the stone Etites for the same purpose. In like manner they have shown us preservatives against Poisons. The Elephant having by chance eaten a Chameleon, against the Poison thereof, eats of the Wild Olive, whence Solinus, observes, that the same is a good remedy for men also in the same case. The Panthers, having swallowed up the poisonous Herb Aconitum, wherewith the hunters smear pieces of flesh to destroy them, against the Poisons thereof seek out man's Dung. The Tortoise, having eaten a Serpent, dispels the Poison by eating the Herb Oregano. When Bears have tasted the fruit of the Mandrake, they eat Pismires against the Poison thereof. There is a kind of Spider which destroys the Hart, except presently they eat Wild Ivy, and whensoever they light upon any poisonous food, they cure themselves with the Artichoke, and against Serpents they prepare and arm them selves with Wild Parsnip, so do the Ring-doves, Coughs, and Blackbirds use Bay leaves. The little Worm Cimex is good against the biting of Asps, as Pliny shows by hens, who, if they eat that Worm, are all day after, free from the hurt of  Asps. Goats care not for Basil-gentle, because it brings a lethargy, as Chrysippus writes. The same beasts have also shown us what Herbs are good to cure wounds. When the Hart  is wounded by the Cretians, they seek out the Herb Dittany, and presently the Darts fallout of their bodies. And so do the Goats . The Elephant being wounded, seeks out the juice of Aloes, the thereby is cured. The same beasts have also found out purgations for themselves, and thereby taught us the same. An Ass eats the Herb Asplnum to purge his Melancholy, of whom the Physicians have learned to minister the same Herb for the same purpose. The Hind  purges herself with large Cumin, before she brings forth, that her birth may come the more easily from her. Aristotle says, that Boars feed upon the Herb Arum, or Wakerobin, to keep them soluble. Pigeons and Cocks feed upon Pellitory, for the sharpening of their stomach. Dogs eat Grass to purge all their noisome Humors, which otherwise would make them mad. Of all these, men have learned to use such medicines against the like diseases. The Lion being sick of a Quatrain auge, eats and devours Ape, and so is healed. Therefore we know that Ape's blood is good against an Ague. The griping of the belly and guts, is healed by looking upon Geese and Ducks, and Vegetius writes, and Cosumella says, that if a Duck does but look upon a sick Horse, she heals him. And Pliny says, that if you lay a Duck to the griping of ones belly, she takes away the disease, and dies of it herself, and Marcellus writes, that it is good for one that is so troubled, to eat the flesh of the Duck. Goats and Does are never Purblind, because they eat certain Herbs. Hawks, as soon as they feel their sight dim, they eat Sowthistle. Elephants, against diseases of their eyes, drink Milk. Serpents have caused Fennel to be very famous, for as soon as they taste of it, they become young again, and with the juice thereof repair their sight, whence it is observed, that the same is good to repair a mans sight that is dim. Hares feed upon Herbs that have juice like Milk, and therefore in their bellies they have a cream, whence Shepherds have learned to make cream of many such Herbs pressed together. Partridges eat Leeks, to make their voices clear, eat nothing but oil of Leeks, certain days of every month. These beasts have likewise found out many instruments in Physic. The Goats, when their eyes are bloodshot, let out the blood, the she-Goat by the point of a Bulrush, the he-Goat by the pricking of a thorn, which lets out the evil Humor, and yet never hurts the eye, but restores him his perfect sight. Hence, men learned by such means to cure the eyes. The Egyptians say, they never learned of men to minister Clysters, but the bird Ibis, which uses it to herself or the looseness of her body. And of the same bird also they learned their diet, to eat largely at the waxing and sparingly at the waning of the Moon. Bear eyes are often dimmed, and for that cause they desire honeycomb above all things, that the Bees stinging their mouths, may thereby draw forth, together with the blood, that dull and gross Humor. Whence Physicians learned to use letting blood, to cure the dimness of the eyes. The Gullie-gut, when he is full of meat, he pitches himself between two trees, so to force out excrements. 

Chapter XI
"That the likeness of things shows their secret Virtueless." 

Whoever looks into the writings of the Ancients, namely, Hermes, Orpheus, Zoroastres, Harpocration, and other such like skillful men as have invented and registered the secrets of this art, shall find that they gathered all from the likeness of seeds, fruits, flowers, leaves and roots, as also of the stars, metals, gems, and stones, that likeness, I say, which these things have to the diseases and parts of a mans body, as also of other living creatures. And out of those writers, afterward Hippocrates, Dioscorides, Pliny and the rest, culled out as many such secrecies as they found to be true, and recorded them in their own books, except some certain things, which they thought were no secrecies, but either of folly or of envy, accounted them to be ordinary and plain matters. I will relate two or three examples of those former secrecies. Theophrastus, speaking of those Herbs that resemble the Scorpion and Polypus, says, that some Herbs have a peculiar kind of form, as the root of the Herb Scorpius, called by some Walwort, the root of Polypody. For that is like a Scorpion, and is good against the sting of him. And this is rough, and full of hollow partitions like the Polypus, and is of force to kill him. And in another place he says, that many things are written of the force of plants, not without just cause, as for example, to make fruitful and barren; both with, the Herb Ragwort is forcible unto; for they grow double, a greater and a smaller, the greater helps generation, and the smaller hinders it. And this Herb is called Testiculus. Some Herbs are good for procreation of a male, and some of a female, as the Herb which is called Marisica, and Foeminipara, both are like each other. The fruit of the Foeminipara is like the moss of an Olive tree, the fruit of the Maripara is double like a man's Stones. The fruit of White Ivy will make feed barren, but the fruit of Arsemery will make it fertile, which fruit is a small grain, like to Millet. The leaves of the Herb Harts-tongue will make a man quite barren, if the Herb itself be barren, for there is Harts-tongue that bears fruit, and this will make a man fruitful. It is a thing to be noted in a Bur, that a flower grows within the roughness and prickles of it, which does not show itself, but conceives and brings forth feed within itself, much like as Weasels and Vipers do. For they bring forth Eggs within themselves, and soon after bring forth young ones, so the Bur contains, and cherishes, and ripens the flower within itself, and afterward yields fruit. But these things have both the active and passive parts of generation. Dioscorides writes, that the Herb Scorpius resembles the tail of the Scorpion, and is good against his biting. So says he, that the Herb Dragon, both greater and the less, is full of speckles like a Serpents Hackle, and is a remedy against its hurts. So the Herb Arisaron in Egypt, and Wakerobin, and Garlic, bear seeds like a Snake's head, and so Bugloss and Orchanet bear seeds like a Viper's head, and these are good to heal their venomous bitings. Likewise Stone-crop and Saxifrage are good to break the stone in a man's bladder. And many other such things he there sets down. Galen says, that the Lark has a crested crown, of the fashion of the Herb Fumitory, and that either of them is good against the Colick. Pliny has gathered into his books, many things out of the ancient works that were extant in his time. We will relate some of them. He says, that an Herb which grows in the head of an image, being wrapt in a cloth, is good for the Headache. Many men have written of Holy-wort. It has a Fly Beetle in the stalk, that runs up and down in it, making a noise like a Kid, (where it receives the name), and this Herb is passing good for the voice. Orpheus found out by his wit, the properties of stones. The stone Galaetites, in color like milk, if you cast the dust of it upon the back of a goat, she will give milk more plentifully to her young, if you give it a nurse in her drink, it increases her milk. Chrisial is like unto water, if one is sick of an Ague keep-it, and roll it in his mouth, it quenches his thirst. The Amerthist is in color like wine, and it keeps from Drunkenness.  In the stone Achates you may see fruits, trees, fields and meadows, the powder of it cast about the horns or shoulders of Oxen as they are at plough, will cause great increase of fruits. The stone Ophites resembles the freckles and spots of Serpents, and it cures their biting. If you dash the stone Galcophonos, it sounds like Brass.  Stage-players are wont to wear it, because it makes one have an excellent voice. The stone Hematites being rubbed, is like blood, and is good for those that bleed, and for blood-shot eyes. And the stone Sinoper is of the same both color and Virtue. The residue I will not here set down, because I have handled them more at large, in that which I have written of the knowledge of plants. 





Chapter XII
"How to Compound and lay things together, by their likeness." 

We have shown how that nature lays open the likeness of Virtue and properties, not let us show how to Compound and lay those things together. For this is a principle of most use in this faculty, and the very root of the greatest part of secret and strange operations. Wherefore here you must imitate the exact diligence of the Ancients, studying to know how to apply things together with their likes, which indeed is the chief matter where the most secrecies do consist. It is manifest that every kind of things, and every quality can incline and draw, and allure some things to it, and make them become like itself. And as they are more active, so they more easily can perform it. As for example, fire being very active, does more easily convert things into itself, and so water into water.  Avicenna says, that if any thing stand long in Salt, it will become wholly Salt, if in an unsavory vessel, it will become unsavory. He that converses with a bold man, shall be bold, if with a fearful man, he shall be fearful. And look what living creature converses among men, the same will be tame and gentle. Such positions are usual in Physic, as, all parts of the body, are nourished by their like, the brain by brains, teeth by teeth, lights by lights, and the liver by the liver. A man's memory and wit is helped by a Hen's brain, and her skull, if it be put into our meat while it is new, helps falling sickness, and her maw, if you eat it before supper, though you hardly digest it, yet is it good to strengthen the stomach. The heart of the Ape, takes away the palpitation of a man's heart, and increases boldness, which is seated in the heart. A Wolf's Yard boiled and minced, is good to eat for the procuring of lust, when strength begins to fail. The skin of a Ravens heel is good against Gout, the right-heel-skin must be laid on the right-foot, if that be gouty, and left upon the left. And finally, every member helps his like. But these things, Physicians write of, whole sayings it is not our purpose here to rehearse. Furthermore, we must consider and be well advised, what things such or such a quality is in, and whether it be there only after a common sort, or else in some great measure, and whether it be an affection, or perturbation, and whether it come by chance, by art, or by nature, as for example, heating, cooling, love, boldness, barrenness, fruitfulness, fatness, babbling, or such like, and whether it can cause any such matter as we would work thereby. For examples sake, if you would make a woman fruitful, you must consider with your self the most fertile living creatures, and among the rest, an Hare, a Cony, or a Mouse; for an Hare is big even after she has brought forth, she genders every month, and brings not forth all her young all at once, but now and then one upon sundry days, and presently goes to Buck again, and so conceives while she gives suck, and carries in her womb at once, one young that is ripe, another that has no hair, and a third that is but lately conceived. Again, you must consider the parts and Members where that property lies, and minister them to your patient. As, to make a woman fruitful, you must give her the womb and Curd of an Hare, an to the man, the Stones of an Hare. In like manner, any particular creature that was never sick, is a help against all disease. If you would have a man become bold or impudent, let him carry about him the skin or eyes of a Lion or a Cock, and he will be fearless of his enemies, nay, he will be very terrible unto them. If you would have a man talkative, give him tongues, and seek out for him water Frogs, wild Geese and Ducks, and other such creatures, notorious for the continual noise-making, the tongues whereof, if you lay under the head or side of a woman as he is sleeping, because they are most clamorous in the evening, they will make her utter her night-secrecies. Other things we omit, as being superfluous and unprofitable here, seeing we have largely handled them in our books of plants. 

  

Chapter XIII
"That particular creatures have particular gifts, some in their whole body, others have them in their parts." 
Particular creatures are not destitute of excellent and strange properties, but are very powerful in operation, more then ordinarily their kind yields. And this is by reason either of some hidden property, or rather of the heavenly aspects and influences working diversely in diverse particulars, as Albertus supposes, and in one particular more then in most other of the same kind. These sundry effects and inclinations of such particulars, a Magician must also be well acquainted with, that knowing sundry ways whereby to work, he may make choice of the fittest, and such as may best serve his present use and need, for this is our task, to reach the way and method of searching out, and applying of secrecies, which done, no further thing can be required of us. Therefore to our purpose. Albertus says, that there were once two twins, one of them would open doors and gates if he did but touch them with his side, and the other would shut them as fast when they were open. Some cannot away to look upon a Cat, a Mouse and such like, but presently they swoon. So, many have the gift from Heaven to heal the Kings-evil, and diverse other forces. And that which has troubled much, man surgeons, and they could not heal it, has at length been healed only with spittle. Again, we must well consider, what kinds of qualities are incident to what kinds of parties, as, commonly queens are impudent, ruffians, are luxurious, thieves are fearful, and such like passions, as writers everywhere mention. Moreover, some natural things have not only such properties in themselves, but they are apt also to communicate them unto others. A Harlot is not only impudent in herself, but she also naturally infects therewith, all that she touches and carries about her, so that if a man does often behold himself in her glass, or put on her garments, it will make him as impudent and lecherous as she is. The Loadstone does not only draw to itself that Iron which it touches, but also all Iron things near it, the same ring which the Loadstone draws to itself, will draw many rings if they be near, so that it will be like a chain, the Virtue of the Loadstone passing out of one ring into another. And the like may be observed in other things. We must note also, that the Virtues of some things are feared in whole substance, of other things, in some of their parts. The Sea-Lamprey stops a ship, not principally with any one part, but with her whole body. And there be many like examples. On the other side, many things work by some of their parts, as the Cockatrice and the Basilisk, by their eyes. Likewise Pismires shun the wings of a Rere-mouse, but her head and heart they do not shun. So they shun the heart of an Houpe, but neither the head, nor yet the wings. The like may be observed in other things. 

Chapter XIV
"Of those properties and Virtues which things have while they live, and of such as remain in things after death." 

We must consider that almost all those Virtues which are found to be excellent in things while they are alive, do quite perish in death, and seldom are of any force afterward. If the Wolf sees us, his eyes make us dumb, the eyes of the Cockatrice and Basilisk will kill us forth-right, the Sea-lamprey stays the course of a ship, the Struthio-camelus can digest Iron. But none of these being dead, work ought, for when they perish, their Virtues also perish with them. Therefore it is a wise rule in natural Magick, that if a man will work any thing by living creatures, or by any of their parts or properties, he must take the benefit of them while they be alive, for if they die, their Virtue dies also. For the fowl, says Albertus, is a chief help, and strikes a great stroke in those qualities which are in living creatures, so that they being alive, are endued with many operative Virtues, which their death, (especially if it be natural, that their Humors are quite wasted) takes from them, as Physicians do much observe. Draw out a Frogs tongue, take away from the Ray or Fork-fish his Dart, the eyes or Stones out of any creatures head, or any such operative thing, not after they are dead, but while they are yet alive, and throw them into the water again, that if it be possible they may live still, left their Virtue should decay, but rather that by their living, they might quicken those their natural properties, and so you may work better thereby. And thus we must do in all things else, which I spare to speak of any further. Sometimes yet the properties of things are operative, yes, and that more forcibly, after death, the Wolf is hurtful and odious to Sheep after he is dead. For if you cover a drum with a Wolf's skin, the sound of it will make Sheep afraid, when most other creatures will not be afraid, nay, Sheep will make a heavy noise, whereas it contrariwise causes such clamorous creatures as hear it, to hold their peace. So if you cover it with a Bear skin, the sound thereof will make Horses run away. And if you make Harp-strings of all their guts severally, and put them together upon the instrument they will always jar, and never make comfort. The beast Hyena, and the Panther, are naturally at variance, therefore the skin of a dead Hyena makes the Panther run away, nay, if you hang their several skins one against the other, the Panther's skin will lose the hairs. So a Lions skin wastes and eats out the skins of other beasts, and so does the Wolf's skin eat up the Lamb's skin. Likewise, the feathers of other fowls, being put among Eagle feathers, do rot and consume of themselves. The beast Florus, and the bird Egithus are at such mortal enmity, that when they are dead, their blood cannot be mingled together. The Pigeon loves the Kestrel so well, that she loves the Dove-house much the better, where a dead Kestrel is. In like manner, Herbs, and other simples, retain many operative qualities even after they are dried up. These things must be well considered by a Magician, left ignored he be deceived in their workings. 

Chapter XV
"That all Simples are to be gotten and used in their certain seasons." 

Seeing all inferior, especially plants, receive their Virtue from the heavens, therefore we must have a special care to take them in their due seasons. For as Heaven varies the constitutions of the year, so does it vary plants, they being much nourished by the temperature of the air, and the time of year, as Theophrastus says, is all in all from them. Whence that proverb was justly right, that it is the year, and not the field, which brings forth fruit. Which may be understood two ways, either as the vulgar sort mean, or after a more peculiar manner. Concerning the vulgar understanding thereof, Dioscorides shows, that we must have a special care both to plant, and to gather all things in their right seasons, for they are operative only as their season is observed, but otherwise of no force. The time of gathering, must be calm and fair time. If we gather of them to soon or too late, they loose their best Virtue. Roots must be plucked up in the fall of the leaf, for then they are fullest, both of moisture and Virtue, their force hiding itself with them when their leaves fall, which lasts long in them, being at that seasons gathered. Flowers must be gathered in the spring, because then they have most Virtues And leaves must be gathered in the summer. The like we must observe in other things. Know also, that some things lose their Virtues quickly, others keep it along time, as experience and the rules of Physic teach us, that some things may be kept many years, others being long kept, are good for nothing. Whence it comes, that many experiments prove false, because that which we work by, happily has lost his Virtues being kept too long. But there are certain peculiar times to gather them in (which the vulgar sort observes not) where the heavenly constellations bestow upon them some singular Virtues proceeding from the most excellent nature and quality of the stars. in which times if they be gathered, they are exceedingly operative. But there can be no set and just time assigned, by reason of the diverse places in respect of the Sun, for as the sunbeams come nearer or further off, so the Earth fructifies sooner or later. Yet we will give some general observations. Roots are to be gathered between the old Moon and the new, for then the moisture is fallen into the lower parts, and that in the evening, for then the Sun has driven in the moisture, and by the stalk it is conveyed down into the root. The time serves well to gather them, when their wrinkles be filled out with moisture, and they Chap because they have so much juice, as if they were about to break in pieces. Leaves are then to be gathered, as soon as they have opened themselves out of the spring, and that in the morning about sun-rising, for then they are moister then in the evening, the Sun's heat having drunk up their moisture all day long. Flowers are then to be gathered, when they begin to feed, while their juice in in them, and before they wax limber. Stalks are then to be gathered, when the flower is withered, for then especially are they profitable. And seeds must be then gathered, when they are so ripe that they are ready to fall. There are some more peculiar observations. Hot and slender Herbs should be gathered when Mars and the Sun are lords of the celestial houses, moist Herbs, when the Moon is lord, but you must take heed that you gather them not in the falling houses thereof. These things well observed in gathering plants, will make them very profitable for physical uses. 

Chapter XVI
"That the Countries and places where Simples grow, are chiefly to be considered." 

Many are deceived in plants, and metals, and such like, because they use them that came next hand, never heeding the situation of the place where they grow. But he that will work soundly, must well consider, both the aspect of the heavens, and the proper nature and situation of the place, for the place works diversely in the plants, according to his own diverse temperatures, and sometimes causes such an alteration in the Virtues of them, that many, not only young Magicians, but good Physicians and Philosophers too, have been deceived in searching them out. Plato makes mention hereof: "God has furnished the places of the earth with diverse Virtues, that they might have divers operations into plants and other things according to their kind." And so Porphyry says, "that the place is a principle of generation, as a father is." Theophrastus would have Hemlock gathered and fetched from Sufa, because Thrasias was of opinion, that there it might safely be taken, and in other very cold places. For whereas in Athens the juice of it's Poison, odious among the Athenians, because it is given to kill men in common executions, and Socrates there taking it, died presently, yet here it is taken without danger, and beasts feed on it. The Herb called Bears-foot, that which grows on the Hill Oeta and Parnasfus, is very excellent, but elsewhere, of small force. Therefore Hippocrates, when he would cure Democritus, he caused it to be fetched from the Hills. And in Achaia, especially about Cabynia, there is a kind of Vine, as Theophrastus says, the Wine whereof causes untimely births, and if the Dogs eat the Grapes, they will bring forth abortives. And yet in the taste, neither the Wine nor the Grape, differ from other Wine and Grapes. He says also, that those physical drugs which grow in Euboea, near unto Age, are good, but near to Telethrium, which is a shadowed and waterish place, they are much worse and drier. In Persia there grows a deadly tree, whose Apples are Poison, and present death. Therefore there it is used for a punishment. But being brought over to the Kings into Egypt, they become wholesome Apples to eat, and lose there harmfulness, as Columella writes. Dioscorides says, that the drugs which grow in steep places, cold and dry, and open to the wind, are most forcible, but they that grow in dark, and waterish, and calm places, are less operative. Wherefore if we find any difference in such things, by reason of the places where they grow, that they have not their right force, we must seek them out there where the place gives them their due Virtues 

Chapter XVII
"Certain properties of Places and Fountains, which are commodious for this work." 

Difference of places ,works much in the different effects of things. For the place of the waters, and slow of the Earth, has many miraculous Virtues, which a Magician must needs be well acquainted with. For often we see, that some things are strangely operative, only by reason of the situation of the place, the disposition of the air, and the force of the Sun, as it comes nearer or farther off. If one ground did not differ from another, then we should have odoriferous Reeds, Ruses, Grass, Frankincense, Pepper, and Myrrh, not only in Syria and Arabia, but in all other countries also. Likewise many properties are derived out of waters and fountains, which otherwise could not be made, but that the waterish Humor in the Earth, conveys his scent and such like properties, into the root of that which there grows, and so nourishes up the matter which springs out, and causes such fruit as favors of the place, according to his own kind. Zama is a city in Africa, Ismuc is a town twenty miles from it. And whereas all Africa besides, is a great breeder of beasts, especially of Serpents, and that town there breed none at all, nay, if any be brought thither, it dies. And the Earth of that place also kills beasts, wherever it is carried. In the great Tarquine Lake of Italy, are seen trees, some round, some triangle, as the wind move them, but now four square. In the Country beyond the River Po, that part which is called Monsterax, there is a kind of Corn called Siligo, which being thrice sown, makes good bread-corn. Near to Harpasum a town of Asia, there is a huge rock, which if you touch with one finger, will move, if with your whole body, it will not move. There are some place of the Earth that are full of great fires, as Aetna in Sicily, the Hill Chimaera in Phaselis, the fire whereof Ctefias writes, will be kindled with water, and quenched with Earth. And in the country of Megalopolis, and the fields about Arcia, a coal falling on the Earth, sets it on fire. So in Lycia, the hills Ephesti being touched with a torch, flame out, in so much that the stones and sands there do burn in the waters, wherein if a man make a gutter with a staff, he shall see rivers of the fire run therein. The like things are reported of waters. For seeing they pass under the Earth, through veins of Alum, Pitch, Brimstone, and the like, therefore it is that they are sometimes hurtful, and sometimes wholesome for the body. There are also many kinds of water, and they have diverse properties. The river Himera in Sicily, is divided into two parts. That which runs against Aetna, is very sweet, that which runs through the Salt vein, is very Salt. In Cappadocia, between the cities Mazaca, and Tuava, there is a lake, where into if you put Reeds or timber, they become stones by little and little, and are not changed from stones again, never can anything in that water be ever changed. In Hierapolis, beyond the River Maeander, there is a water that becomes gravel, so that they which make water-courses, raise up whole banks thereof. The rivers Cephises and Melas in Boeotia, if cattle drink of them, as they do continually to make them conceive, through the dams be white, yet their young shall be russet, or dun, or coal-black. So the Sheep that drink of the River Peneus in Thessaly, and Astax in Pontus, are thereby made black. Some kinds of waters also are deadly, which from the poisonous juice of the Earth become poisonous, as the well of Terracina called Neptunius, which kills as many as drink of it, and therefore in old times it was stopped up. And the lake Cychros, in Thracia, kills all that drink of it, and all that wash themselves with it. In Nonacris, a country of Arcady, there flow very cold waters out of a stone, which are called the Water of Styx, which break to pieces all vessels of Silver and Brass, and nothing can hold them but a Mule's foot, wherein it was brought from Antipater, into the country where Alexander was, and there his son Folla killed the King with it. In the country about Flascon, the way to Campania, in the field Cornetum, there is a lake with a well in it, wherein seem to like the bones of Snakes, Lizards, and other Serpents, but when you would take them out, there is no such thing. So there are some sharp and sour veins of water, as Lyncesto, and Theano in Italy, which I sought out very diligently, and found it by the way to Rome, a mile from Theano, and it is exceeding good against the Stone. There is a well in Paphlagonia, whosoever drinks of it, is presently drunken. In Chios is a well, that makes all that drink of it, sottish and senseless. In Sufa is a well, who so drinks of it, looses his teeth. The water of Niles is so fertile, that it makes the clods of Earth to become living creatures. In Ethiopia is a well, which is so cold at noon, that you cannot drink it, and so hot at midnight, that you cannot touch it. There are many other like wells, which Ovid speaks of. Ammo's well is cold all day, and warm both morning and evening. The water of Athamas, set wood on fire, at the mall of the Moon . There is a well where the Chicanos inhabit, that turns into stones all that touches it, or drinks of it. Crates and Sybarites make hair show like Amber and Gold, the water of Salami, and the Ethiopian lakes, make them mad or in a trance that drink of it, he that drinks of the well Clitoris, never cares for wine after, the River Lyncestious makes men drunken, the Lake Phones in Arcady, is hurtful if you drink it by night, if by day, it is wholesome. Other properties there are also of places and fountains, which he that would know, may learn out of Theophrastus, Times, Poffidonius, Hegefias, Airspeeds, Meirodorus, and the like, who have very diligently sought out, and registered the properties of places, and out of them, Pliny, Solinus, and such writers have gathered their books. 

  

Chapter XVIII
"That Compounds work more forcibly, and how to Compound and mix those simples which we would use in our mixtures." 

Now we will show how to mix and Compound many Simples together, that the mixture may cause them to be more operative. Proclus, in his book of Sacrifice and Magick, says that the ancient priests were wont to mix many things together, because they saw that diverse Simples had some property of a God in them, but none of them by itself sufficient to resemble him. Wherefore they did attract the heavenly influences by compounding many things into one, whereby it might resemble that one which is above many. They made images of sundry matters, and many odors compounded artificially into one, so to express the essence of a God, who has in himself very many powers. This I thought good to allege, that we may know the Ancients were wont to use mixtures, that a Compound might be the more operative. And I myself have often compounded a preservative against Poison, of Dragon-herbs, the Dragon-fish, Vipers, and the stone Ophites, being led therein by the likeness of things. The Herb Dragon-wort, both the greater and smaller, have a stalk full of sundry-colored specks any man eat their root, or rub his hands with their leaves, the Viper cannot hurt him. The Dragon-fish being cut and opened, and laid to the place which he has stung, is a present remedy against his sting, as Aetius writes. The Viper itself, if you flay her, and strip off her skin, cut off her head and tail, cast away all her entrails, boil her like an Eel, and give her to one that she has bitten, to eat, it will cure him. Or if you cut off her head being alive and lay the part next the neck, while it is hot, upon the place which she has bitten, it will strangely draw out the Poison. Many such Compound medicines made of creatures living on Earth, in the water, in the air, together with Herbs and stones, you may find most wittily devised, in the books of Kyranides and Harpocration. But now we will show the way and manner how to Compound simples, which the Physicians also do much observe. Because we would not bring forth one effect only, but sometimes have use of two or three, therefore we must use mixtures, that they may cause sundry effects. Sometimes things will not work forcibly enough, therefore to make the action effectual, we must take unto us many helps. Again, Sometime they work too strongly, and here we must have help to abate their force. Often, we would practice upon some certain member, as the head, the heart, or the bladder, here we must mingle some things which are directly operative upon that part, and upon none else, whereby it falls out, that sometimes we must meddle contraries together. But to proceed. When you would do any work, first consider what is the chief thing which your simple, or Compound should effect, then take the ground or foundation of your mixture, that which gives the name to your Compound, and let there be so much of it, as may be proportionally work your intent, for there is a just and due quantity required for their working. Then put in the other ingredients, as sauce and seasoning, to help the principle to work more easily and in due time. So we mingle sweet things with unsavory, and with bitter, that it may smell and taste well. For if we should mingle only unsavory and bitter receipts, they that we give it unto would loath it, and their animal Spirits would so abhor it, that though they took it, yet it could not work in them. So we meddle soft and hard things together, that they may go down more pleasantly. Sometimes there is so little in a recipe, that the heat of the body wastes it before it can work, here then is required a greater quantity. For, this does not hinder the working, but gives the natural heat somewhat to feed upon, that in the mean space the recipe may have fit time to work. As for example, If we would catch birds by bringing them to flee, here we must take the nut Methella, which is of that force, as to cause sleep and heaviness of brain, and let this be the ground of our mixture. Then to make it more lively in working, put thereto the juice of Black Poppy, and the Dregs of Wine. If it be too hard, and we would have more liquid, that so it may fill out the pulse or other baits which we lay for them, put thereto the juice of Mandrakes, and Hemlock, and an Ox gall. And that it may not be bitter or unsavory, put Honey, Cheese or Flour amongst it, that so it may be fitter to be eaten. And when once the birds have tasted of it, they lie down to sleep on the ground, and cannot flee, but may be taken with hands. The like must be observed in other things. 

Chapter XIX
"How to find out the just weight of a mixture." 

We must also have a special care to know the right ministering of a Compound, and how to find out the just proportion of weight therein, for the goodness of the operation of things, consists chiefly in the due proportion and measure of them. And unless the mixture be every way perfect, it avails little in working. Wherefore the Ancients were wont to observe not only in compounds, but also in Simples due to weight and measure, and their experience has left it unto us. If then you bestow your pains in this faculty, first you must find out the weight of the simple medicine, how much of it would serve such a purpose as you intend, and to that, you must proportionally frame your Compound, observing a due proportion, both in the whole and every part thereof. Let the chief Simple, the ground of your mixture, be half the weight, and the other ingredients altogether must be the other half, but how much of each of these other ingredients, you must gather by your own conjecture and experience. So then your whole Compound must be but as much as if it were only a Simple recipe, for we do not Compound things, to make the recipe greater, either in quantity or in Virtues but only because it should be more speedy in operation, as we showed before. You must therefore work advisedly, and as the operation of the Simples alter, so you must alter their weight, by putting to and taking from, and wittily fitting all things, that they may effect that which you would. This is the reason, why in our experiments, which we have set down in the next books, we have described the parts thereof by their several weights. And left the divers names of weights should hinder thy working, we have used those weights and names which Cornelius Celsus used before us. For so it is fittest for all men's satisfaction. 

Chapter XX 

"How to prepare Simples." 

Having shown the way how to Compound and find out the just weight of our composition, it now remains to teach how to prepare Simples, which is a matter chiefly necessary for this work, and greatest skill is seen in it. For the operation of Simples, does not so much consist in themselves, as in the preparing of them.  Without which preparation, they work little or nothing at all. There be many ways to prepare Simples, to make them fitter for certain uses. The most usual ways are, steeping, boiling, burning, pounding, resolving into ashes, Distillation, drying and such like. To Macerate or steep anything, is to drench and to soak it in Liquor, that it may be thoroughly wet both within and without, so that the more subtle and intimate part of it may be drained and squeezed out, and the grosser and earthly part be left behind, to receive that Humor in the very middle, which we would have in it. Boiling we then use, when we cannot otherwise well get the juice of anything. For by boiling we draw out of the center into the circumference, when we cannot do it by steeping, though thereby the slighter vapors may be resolved. So we use to burn, to roast, to pound down things, that we may take away all their moisture from them, for by this means, they may the more easily be resolved, and the sooner converted into Liquor, and the better mingled with other things to be put to them. So we roast or broil things when otherwise we cannot break them, that they might become dust, yet always we must take heed that we do not so burn them, as they may loose their strength, nor so boil things but only as they may be fitter to receive that subtle Humor and quality, which we would convey into them. Distillation of things is used, as well to get out water that may be of greater strength, thereby to work more easily and handsomely, as also because the slighter and more subtle parts of medicines are fittest for us, the grosser parts must be cast away, as being an hindrance to our purpose. And the like we must conceive of other operations. These things I thought fittest for this work. He that would be instructed more at large herein, let him look into the next books.... 

The Second Book of Natural Magick
"Showing how living creatures of diverse kinds, may be mingled and coupled together, that from them, new and yet profitable kinds of living creatures may be generated."  

  

"Proeme" 

Chapter I - "The first Chapter treats of Putrefaction, and of a strange manner of producing living creatures."  

Chapter II - "Of certain earthly Creatures, which are generated of Putrefaction."  

Chapter III - "Of certain Birds, which are generated of the Putrefaction of Plants."  

Chapter IV - "Of Certain fishes which are generated of putrefaction."  

Chapter V - "That new kinds of living creatures may be generated of diverse beasts, by carnal copulation." 

Chapter VI "How there may be dogs of great courage, and diverse rare properties, generated of diverse kinds of  beasts."  

Chapter VII "How to generate pretty little dogs to play with."  

Chapter VIII - "How to amend the defects and lacks that are in dogs, by other means."  

Chapter IX "How to bring forth diverse kinds of Mules."  

Chapter X "How to mingle the Sheep and Goats together, by generation."  

Chapter XI "How to bring forth diverse kinds of Mules."  

Chapter XII - "Of sundry copulation's, whereby a man genders with sundry kinds of beasts."  

Chapter XIII - "That diverse kinds of birds may be generated of diverse birds coupling together."  

Chapter XIV - "Diverse commixtions of Hens with other Birds."  

Chapter XV - "How to generate Hawks of diverse properties"  

Chapter XVI - "Of the commixtion of diverse kinds of fishes"  

Chapter XVII - "How we may produce new and Strange Monsters."  

Chapter XVIII - "Of certain other ways how to produce monstrous births"  

Chapter XIX - "Of the wonderful force of imagination; and how to produce party-colored births." 

Chapter XX - "How it may be wrought, that Women should bring forth fair and beautiful children."  

Chapter XXI - "How we may procure either males or females to be generated." 

Chapter XXII - "Of diverse experiments that may be, and have been, practiced upon diverse living creatures." 

The Proeme 

Having wandered beyond my bounds, in the considerations of causes and their actions, which I thought fit to make the subject of my first book. It will be time to speak of those operations, which we have often promised, that we may not too long keep off from them those ingenious men that are very desirous to know them. Since that we have said, That Natural Magick is the top, and the complete faculty or Natural Science, in handling it, we will conclude within the compass of this volume, whatsoever is high, noble, choice, and notable, that is discovered in the large field of Natural History. But that we may perform this, I shall reduce all those secrets into their proper place, and that no thing may be thrust out of its own rank, I shall follow the order of sciences. And I shall first divide them into Natural and Mathematical Sciences, and I shall begin with the Natural, for I hold that most convenient, that all may arise from those things that are simple, and not so laborious, to Mathematical Sciences. I shall from animals first proceed to plants, and so by steps to mineral, and other works of nature. I shall briefly describe fountains, also whence flow springs, and I shall annex thereto the reasons, and the causes, that industrious men made acquainted with this, may find out more of themselves. And because there are two generations of animals and plants, one of themselves, the other by copulation. I shall first speak of such as are bred without copulation, and next, of such as proceed from copulation one with another, that we may produce new living creatures, such as the former ages never saw. I shall begin therefore with Putrefaction, because that is the principle to produce new creatures, not only from the variety of simples, but of mixed bodies. I thought fit to leave none out, though they be of small account, since there is nothing in nature, appear it never so small, wherein there is not something to be admired.   
Chapter I 

  

"The first Chapter treats of Putrefaction, and of a strange manner of producing living creatures." 


[image: image6.png]


Efore we come to show that new living creatures are generated of Putrefaction, it is necessary to rehearse the opinions of ancient philosophers concerning the matter whereof though we have spoken elsewhere, in the description of plants, yet for the readers ease, we will here rehearse some of them, to show that not only imperfect, but perfect living creatures too, are generated of Putrefaction. Porphyry thought that living creatures were begotten of the bowels of the earth soaked in water, and quickened by the heat of the Sun. Of the same mind were Archelaus, the Athenian,  Anaxagoras, Clazomensus

 HYPERLINK "http://members.tscnet.com/pages/omard1/a.htm" \l "anaxagoras" , and Euripides his scholar. Cleodemus, and after him Theophrastus, thought that they came of putrefied water mixed with earth, and the colder and fouler the water was, the worse it was for their generation. Diodorus, and many other good philosophers hold, that all living creatures did arise of Putrefaction. For whereas in the beginning of the world, the heavens, and earth, and Elements were settled in their natural places, the earth being left slimy and soft in many places, and then dried and stricken with the heat of the Sun, brought forth certain tumors and swellings in the surface and uppermost parts. In these tumors were contained and cherished many Putrefactions and rotten clods, covered over with certain small skins, this putrefied stuff, being moistened with dew by night, and the Sun heating it by day, after a certain season became ripe, and the skins being broken, thence issued all kinds of living creatures, whereof, they that had quickest heat, became Birds, the earthy ones became creeping beasts, the waterish ones became Fishes in the sea, and they which were mean, as it were, between all these, became walking-creatures. But the heat of the Sun still working upon the earth, hindered it from begetting and bringing forth any more such creatures, but then, the creatures before generated coupled together, and brought forth others like themselves. Avicenna, in that work of his which he made of deluges and floods, holds, that after the great floods that drowned the earth, there was no mans seed, but then, man, and all living creatures else, were generated of rotten carcasses, only by the virtue of the Sun. And therefore he supposes, that the womb, and such needful places framed by nature, for the better fashioning of the infant, are not needful to the procreation of man. He proves his assertion by this, that Mice, which arise of Putrefaction, do couple together, and beget store of young, yes, and serpents are generated chiefly of woman's hair. And is his book of living creatures, he tells of a friend of his, that brought forth scorpions after a strange manner, and those did beget others. Averroes held, that the stars were sufficient to generate imperfect creatures, as mice, bats, moles, and such like, but not to generate men, or Lions. And daily experience teaches us, that many living creatures come of the putrefied matter of the earth. And all the Ancients supposing all things to be produced out of the earth, called it the mother of all, the Greeks called it Dimitera.  Ovid has very elegantly set down this generation of Putrefaction, under the fable of Pytho, that the earth brought forth of its own accord, many living creatures of diverse forms, the heat of the Sun enlivening those moistures that lay in the tumors of the earth, like fertile seeds in the belly of the mother, for heat and moisture being tempered together, causes generation. So then, after the deluge, the earth being now moist, the Sun working upon it, diverse kinds of creatures were brought forth, some like the former, and some of a new shape.   






   

Chapter II 

"Of certain earthly Creatures, which are generated of Putrefaction."  


Plants and living creatures agree both in this, that some of them are generated of seed, and some of them nature brings forth of her own accord, without any seed of the same kind, some out of putrefied earth and plants, as those creatures that are divided between the head and the belly, some out of the dew that lies upon leaves, as Canker-worms, some out of mud, as shell-creatures, and some out of living creatures themselves, and the excrement's of their parts as Lice. We will only rehearse some which the Ancients have set down, that so we may also learn how to procreate new creatures. And first let us see how:     

"Mice are generated of Putrefaction."   
Diodorus says, that near to the city Thebais in Egypt, when Nilus overflowing is past, the Sun heating the wet ground, the chaps of the earth send forth great store of Mice in many places, which astonishes men to see, that the fore-part of the mice should live and be moved, whereas their hinder parts are not yet shaped. Pliny says, that after the swaging of Nilus, there are found little Mice begun to be made of earth and water, their fore-parts living, and their hinder parts being nothing but earth. Aelianus says, that a little rain in Egypt, engenders many Mice , which being scattered everywhere in their fields, eat down their Corn, and devour it. And so it is in Pontus, but by their prayers to God, they are consumed. Macrobious and Avicenna say, that the Mice so generated, do increase exceedingly by coupling together. Aristotle found out, that a kind of field-mice increases wonderfully, so that in some places they did suddenly eat up whole fields of Corn. Inasmuch that many husbandmen appointing to reap their corn on the morrow, when they came with their reapers, found all their Corn wasted. And as these mice are generated suddenly, so they are suddenly consumed, in a few days, the reason whereof cannot be so well assigned. Pliny could not find how it should be, for neither could be they be found dead in the fields, neither alive within the earth in the winter time. Diodorus and   Aelianus write, that these field-mice have driven many people of Italy out of their own country. They destroyed Cosas, a city of Herturia. Many came to Troas, and thence drove out the inhabitants. Theophrastus and Varro write, "that mice also made the inhabitants of the island Gyarus to forsake their country," and the like is reported of Heraclea in Pontus, and of other places.   

"Frogs are wonderfully generated of rotten dust and rain."   
Likewise also for a summer shower lighting upon the putrefied sands of the shore, and dust of the highways, engenders Frogs. Aelianus, going from Naples to Italy, to Puteoli, saw certain Frogs, that their fore-parts moved and went upon two feet, while yet their hinder parts were unfashioned, and drawn after like a clot of dirt. And Ovid, says, one part live, the other is earth still. And again, mud engenders Frogs that sometimes lack feet. The generation of them is so easy, and sudden, that some write it has rained Frogs, as if they were gendered in the air. Phylarchus in Athenaus writes so, and Heraclides Lembus writes, `that it rained Frogs about Dardany and Poeonia, so plentifully, that the very ways and houses were full of them. And therefore the inhabitants, though for a few days at the first they endured it, started killing the Frogs and shutting up their houses, yet afterward when they saw it to no purpose, but they could neither use water, nor boil meat, but Frogs would be in it, nor so much as tread upon the ground for them, they quite forsook their countries, as Diodorus and Eustathius write. The people Autharidae in Thespratia, were driven out of their country, by certain imperfect Frogs that fell from heaven. But it is a strange thing that;   

"Red Toads are generated of dirt, and of women's flowers."   

In Dariene, a Province of the new world, the air is most unwholesome, the place being muddy and full of stinking marshes, nay, the village is itself a marsh, where Toads are presently gendered of the drops wherewith they water their houses, as Peter Martyr writes. A Toad is likewise generated of a Duck that has lain rotting under the mud, as the verse shows which is ascribed to the Duck , "When I am rotten in the earth, I bring forth Toads. Happily because they and I both, are moist and foul creatures." Neither is it hard to generate Toads of women's putrefied flowers, for women do breed this kind of cattle, together with their children, as Celius Aurelianus and Platearius call them, Frogs, Toads , Lizards, and such like. And the women of Salerium, in times past, were wont to use the juice of Parsley and Leeks, at the beginning of their conception, and especially about the time of their quickening, thereby to destroy this kind of vermin with them. A certain woman lately married, being in all men's judgment great with child, brought forth instead of a child, four creatures like to Frogs, and after had her perfect health. But this was a kind of a Moon-Calf, Paracletes said, that if you cut a Serpent in pieces, and hide him in a vessel of Glass, under the mud, there will be gendered many Worms, which being nourished by the mud, will grow every one as big as a Serpent, so that of one Serpent may be a hundred generated. And the like holds of other creatures. I will not gainsay it, but only thus, that they do not gender the same Serpents. And so, he said, you may make them of a woman's flowers, and so, he says, you may generate a Basilisk, that all shall die which look upon him. But this is a stark lie. It is evident also, that;   

"Serpents may be generated of mans Marrow, of the hairs of a menstrual woman and of a Horse-tail, or mane."   
We read, that in Hungary, by the river Theisa, Serpents and Lizards did breed in men's bodies, so that three thousand men died of it. Pliny writes, that about the beginning of the wars against the Marsi, a maid-servant brought forth a Serpent. Avicenna in his book of deluges, Serpents, that Serpents are gendered of women's hairs especially, because they are naturally moister and longer then men's. We have experienced also, that the hair of Horse's mane laid in the waters, will become Serpents. And our friends have tried the same. No man denies but that Serpents are easily gendered of mans flesh, especially of his marrow. Aelianus says, that a dead mans back-marrow being putrefied, becomes a Serpent. And so of the meekest living creature arises the most savage. And that evil men's backbones do breed such monsters after death, Ovid shows, that many hold it for a truth. Pliny received it of many reports, that Snakes gendered of the Marrow of men's backs. Writers also show;   

"How a Scorpion may be generated of Basil."   
Florentinus the Grecian says, that Basil chewed and laid in the Sun, will engender Serpents. Pliny adds, that if you rub it, and cover it with a stone, it will become a Scorpion, and if you chew it, and lay it in the Sun, it will bring forth Worms. And some say, that if you stamp a handful of Basil, together with ten Crabs or Crevices, all the Scorpions thereabouts will come unto it. Avicenna tells of a strange kind of producing a Scorpion, but Galen denies it to be true. But the body of a Crab-fish is strangely turned into a Scorpion. Pliny says, that while the Sun is in the sign Cancer, if the bodies of those Fishes lie dead upon the land, they will be turned into Scorpions. Ovid says, if you take off the Crab's arms, and hide the rest in the ground, it will be a Scorpion. There is also a;   

"Creature that live but one day, bred in Vinegar."   

day, they are called Homerobion, a Daysbird. So the;   

"Pyrigones be generated in the fire,"   

Certain little flying beasts, so called, because they live and are nourished in the fire, and yet they fly up and down in the air. This is strange, but that is more strange, that as soon as ever they come out of the fire, into any cold air, presently they die. Likewise, 

"The Salamander is gendered of the water,"   

For the Salamander itself genders nothing, neither is there any male or female among them, nor yet among Eels, nor any kind else, which does not generate of themselves either egg or young, as Pliny notes. But now we will speak of a most excellent generation, namely, how;   

"Bees are generated of an Ox."   
Aelianus writes, that Oxen are commodious many ways, among the rest, this is one excellent commodity, that being dead, there may be generated of them a very profitable kind of creatures, namely Bees. Ovid says it, that as all putrefied bodies are turned into some small living creatures, so Oxen putrefied do generate bees. Florentinus the Grecian says, that Jubas King of Africa, taught how to make Bees in a wooden Ark. Democritus and Varro show a cruel manner of making Bees in a house. But it is a very ready way. Chose a house ten cubits high, and ten cubits broad, square every way. But let there be but one entrance into it, and four windows, on each side one. But in this room an Ox, about two or three years old, let him be fat and fleshy. Then set to him a company of lusty fellow, to beat him so cruelly, that they kill him with their cudgels, and break his bones withal. But they must take great heed that they draw no blood of him, neither must they strike him too fiercely at the first. After this, stop up all the passages of the Ox his nostrils, eyes, mouth, and necessary places of evacuation, with fine Linen Clouts besmeared with Pitch. Then cast a great deal of Honey under him, being laid with his face upwards, and let them all go forth, and daub up the door and the windows with thick Loam, so that no wind, nor air can get in. Three weeks after, open the room, and the light and air come in, except there where the wind would blow in too violently. And when you see that the matter is through cold, and has taken air enough, then shut up the door and windows as before. About eleven days after, open it again, and you shall find the room full of Bees clotted together, and nothing of the Ox remaining, beside the horns, the bones and the hair. They say that the kings of the companies are generated of the brain, the other of the flesh, but the chief kings of all, of the Marrow, yet those that come of the brain, are most of them greater, handsomer, and better-colored then the rest. When you open the room first, you shall find the flesh turned into small, white and unperfected creatures, all of the same shape, but as yet only growing, and not moving. Afterward, at the second opening, you may see their wings grown, the right color of Bees in them, and how they fit about their kings, and flutter about, especially toward the windows, where they would enjoy their desired light. But it is best to let them light by the windows every other day. This same experiment, Virgil has very elegantly set down in the same manner. Now as the best kind of Bees are generated of a young Ox, so a more base kind of them is brought forth of the dead flesh of baser creatures. Aelianus says;   

"That Wasps are generated of an Horse,"   
When his carcass is putrefied, the Marrow of him brings forth Wasps. A swift kind of fowl, from a swift kind of beast. Ovid says, that Hornets are thence generated, and Isiodore derives crabronem a' cabo, id est caballo, a Hornet of a Horse, because they are brought forth of Horse. Pliny and Virgil say, that Wasps and Hornets both, are generated of the flesh of dead Horses. In like manner;   

"Drones come of Mules,"   

As Isiodore affirms. And the Drone is called Fucus quafi Fagos, because he eats that which he never labored for. But others hold that the Locusts, and not Drones, are generated of Mule's flesh. So also, of the basest beast comes the basest fowl.   

"The Beetle is generated of the Ass,"   
As Pliny writes. Isiodore says, they come of swift Dogs. Aelianus says, they have no female, but lay their feed in a clot of earth for 28 days, and then bring forth young out of it.   





  
  
Chapter III 

"Of certain Birds, which are generated of the Putrefaction of Plants."  


Olaus Magnus, in the description of the north countries of Europe, reports that about Scotland, there be certain Birds generated of the fruit of a tree.   Munster says, there are certain trees which bring forth a fruit covered over with leaves, which, if it fall into the water under it, at the right season, it lives, and becomes a quick bird, which is called Avis arborea. Neither is this any new tale, for the ancient Cosmographers, especially Saxo Grammaticus, mentions the same tree. Late writers report, that not only in Scotland, but in the River of Thames also by London, there is a kind of shellfish in a two-leafed shell, that has a foot full of plaits and wrinkles. These Fish are little, round, and outwardly white, smooth and brittle shelled, like an almond shell, inwardly they are great bellied, bred as it were of moss and mud. They commonly stick on the keel of some old ship, where they hang together like mushroom stalks, as if there were thereby nourished. Some say, they come of Worms, some of the boughs and branches of trees which fall into the sea, if any of these be cast upon shore, they die; but they which are swallowed still into the sea, live, and get out of their shell, and grow to be Ducks or such like Birds. Gesner says, that in the islands of Hebrides, the same;   

"Birds are generated of putrefied wood."  
If you cast wood into the sea, first after a while there will certain Worms breed in it, which by little and little become like Ducks , in the head, feet, wings and feathers, and at length grow to be a big as Geese. And when they are come to their full growth, they fly about in the air, as other birds do. As soon as the wood begins first to be putrefied, there appears a great many Worms, some unshaped, others being in some parts perfect, some having feathers, and some none. Paracelsus says, As the yolk and white of an Egg, becomes a chick by the heat of a Hen, so a bird burnt to ashes, and shut up in a vessel of Glass, and so laid under the mixture, will become a filmy humor, and then, if it be laid under a Hen, is enliven by her heat, and restored to herself like a Phoenix. Ficinus reports, and he had it out of Albertus, that there is a certain bird, much like a Blackbird, which is generated of the Putrefaction of Sage, which receives her life and quickening from the general life of the whole world.   






Chapter II
"Of Certain Fishes which are generated of Putrefaction."  

Having first spoken of earthly creatures, and then of fowls, now we will speak of Fishes so generated. And first how;   

"Eels are generated."   

Among them there is neither male or female, nor Eggs, nor any copulation, neither there was there ever seen in any of them, any passage fit to be a womb. They have bred often in certain muddy pools, even after all the water and mud has been gone, only by rain-water. Neither indeed do they ever breed without rain, though they have never so much water otherwise, or it is the rain, both that begets and nourishes them, as Aristotle writes. They are also generated of putrefied things. Experience that proved, that a dead Horse thrown into a standing pool, has brought forth a great store of Eels, and the like has been done by the carcasses of other creatures. Aristotle says, they are generated of the garbage of the earth, which he says, arises in the sea, in rivers, and in pools, by reason chiefly of Putrefaction, but it arises in the sea by reason of Reeds, in pool and rivers, it arises by the bank side, for there the heat is more forcible to cause Putrefaction. And a friend of mine filled certain wooden vessels with water, and Reeds, and some other water-herbs, and set them in the open air, having first covered them with a weighty stone, and so in short time generated Eels. Such is the generation of,   

"Groundlings out of foam and froth,"   

Which Fish the Greeks call Aphya, because rain breeds it. Many of them breed of the foam that rises out of the sandy channel, that still goes and comes at all times, till at last it is dissolved, so that this kind of Fish breeds all times of the year, in shadowy and warm places, when the soil is heated, as in Attica, near to Salamnia, and in Marathon, where Themistocles got his famous victory. In some places, this Fish breeds of some by the help of the rain, and swims on the top of the water in the foam, as you see little worms creep on the top of the mud.  Athenaus says, this Fish is consecrated to Venus, because she also comes of the froth of the sea, whence she is called Aphrodite.  Aelianus says, these Fish neither do beget, nor are begotten, but only come of the mud. For when dirt is clotted together in the sea, it waxes very black and filmy, and then receives heat and life after a wonderful manner, and so is changed into very many living creatures, and namely into Groundlings . When the waves are too boisterous for him, he hides himself in the cleft of some rock, neither does he need any food. And Oppianus makes the very same description of him, and of their generation. There is a kind of these Fishes, called Mullet-Groundlings, which is generated of mud and sand, as has been tried in many marsh places, among the rest in Hindus, where in the Dog-days, the lakes, being dried up, so that the mud was hard, as soon as ever they began to be full of rain water again, were generated little Fishes, a kind of Mullet, about the bigness of little Cackrels, which had neither seed nor egg in them. And in some parts of Asia, at the mouth of the Rivers into the sea, some of a bigger size are generated. And as the Mullet-Groundlings comes of mud, or a sandy loam, as Aristotle writes, so it is to be thought, that the Cackrel-groundling comes thereof also. It seems too, that,   

"A Carp is generated of Putrefaction,"   
Especially of the putrefied mud of sweet water. For it is experienced, that in certain lakes, compassed about with hills, where there is no well, nor river, to moisten it, but only the rain, after some few showers, there has been great store of Fish, especially carp. But there are some of this kind generated by copulation. There are also in certain particular lakes, particular kinds of Fishes, as in the Lemane, and the Benacian lakes, there be diverse kind of Carp, and other such Fish. Likewise are certain,   

"Earthly Fishes generated of Putrefaction."   
Pliny reports, that in Paphlagonia, they dig out of deep ditches, certain earthly Fishes very good to be eaten, and it is so in places where there is no standing water, and he wonders that they should be generated without copulation. But surely it is by virtue of some moisture, which he ascribes to the wells, because in some of them Fishes are found. Likewise,   

"Shellfish are generated of the frothy mud," 

Or else merely of the Saltwater, for they have neither seed, nor male, nor female, the hardness and closeness of their shells, hindering all things from touching or rubbing their inward parts, which might be fit for generation. Aristotle says, they breed all of themselves, which appears by this, that often they breed in ships, of a frothy mud putrefied. And in many places, where no such thing was before, many shellfishes have bred, when once the place waxed muddy, for lack of moisture. And that these Fishes emit no seed or generative matter, it appears, because that when the men of Chios, had brought out of Lesbos many oysters, and cast them into lakes near the sea, there were found no more then were cast in. Only they were somewhat greater. So then Oysters are generated in the sea, in rivers and in lakes, and therefore are called Limnoslrea, because they breed in muddy places. Oppianus writes also, that they have neither male nor female, but are generated of themselves and their own accord, without the help of any copulation. So the Fish called Ortica, and the Purple, and Muscles, and Scallops, and Perwincles, and Limpins, and all shellfish are generated of mud. For they cannot couple together, but live only as plants live. And look how the mud differs, so does it bring forth different kinds of Fishes. Dirty mud genders Oysters, sandy mud Perwincles, the mud in the rocks breeds Holoturia, Lepades, and such-like. Limpins, as experience has shown, have bred of rotten hedges made to Fish by, and as soon as the hedges are gone, there have been found no more Limpins.   
Chapter V 

"That new kinds of living creatures may be generated of diverse beasts, by carnal copulation."  


We have shown that living creatures are generated of Putrefaction. Now we will show, that sundry kinds of beasts coupling together, may bring forth new kinds of creatures, and these also may bring forth others, so that infinite monsters may be daily gendered. For whereas Aristotle says, that Africa always brings forth some new thing, the reason thereof is this, because the country being in most places dry, diverse kinds of beasts come out of sundry quarters thither, where the rivers were, and there partly for lust, and partly by constraint, coupled together, and so gendered diverse monstrous creatures. The Ancients have set down many such generations, and some are lately devised, or found out by chance, and what may be hereafter, let men of learning judge. neither let the opinions of some philosophers stay us, which hold that of two kinds diverse in nature, a third cannot be made, unlike to either of the parents, and that some creatures do not gender at all, as Mules do not. For we see, that, contrary to the first of these their positions, many creatures are generated of kinds diverse in nature, and of these are generated others, to the perpetual coupling together, have brought forth other new kinds, differing from their progenitors every day more and more, as they multiply their copulation's, till at length they are scarce in anything like the former. And against their second position, we must not think that the one example of Mules not gendering, should prejudice the common course of other creatures. The commissions or copulation's, have diverse uses in Physic, and in domestic affairs, and in hunting. For hereby many properties are conveyed into many creatures. First, we will rehearse those experiments, which the Ancients have described, and then those which new writers have recorded, and ourselves have seen in diverse countries. And by this, the ingenious reader may find out others. But first I will relate certain observations, which Aristotle and others have prescribed, that this generation may be more easily wrought. First, the creatures thus coupled, must be of an equal pitch, for if there be great odds in their bigness, they cannot couple. A Dog and a Wolf, a Lion and a Panther, an Ass and a Horse, a Partridge and a Hen, are of one bigness, and therefore may couple together, but a Horse and a Dog, or a Mare and an Elephant, or a Hen and a Sparrow cannot. Secondly, they must have one and the same space to bring forth in. For if one of them bring forth in twelve months, and the other in six, then the young will be ripe by one side, when it is but half ripe by the other. A Dog must have two months, and a Horse must have twelve. And the philosopher says, no creature can be born, except he have his full time. So then a Dog cannot be born of a man, nor a Horse of an Elephant, because they differ in the time of their bearing. Again, the creatures which we would thus couple, must be one as lustful as the other. For a chaste creature, that uses coition but once a year, if he have not his female at that time, he loses his appetite before he can fancy any other mate. But those which are full of lust, will eagerly couple with another kind as well as their own. Among four-footed beasts, a Dog, a Goat, a Swine, an Ass, be most lascivious, among birds, Partridge, Quails, Dove, Sparrows. Moreover, they must be coupled at such a time as it fit for generation. For nature has prescribed certain times and ages fit for that work. The common time, is the Spring, then almost all creatures are prone to lust. The ages of them must likewise be fit. For the generative power comes to creatures, at a set age. Neither of them must be barren, not weak, nor too young, for then their seed is unfit for generation. But both of them, if it may be, in the prime of their best age and strength. If any creatures want appetite thereunto, there be many slights, whereby we may;   

"Make them eager in lust."   
And if the female do cast out the seed, there be means to make her hold in it. Encouragements to lust there are many set down by writers, and some usual with us. Aelianus writes, that the keeper of Sheep, and Goats, and Mares, do besmear their hands with Salt and Nitre, and then rub the generative parts of them in the time of their coition, for their more lustful and eager performance of that action. Others besmear them with Pepper, otherwise with Nettle seed, others with Myrrh and Nitre, all of them kindle the appetite of the female, being well rubbed therewith, and make her stand to her male. The He-goat, if you besmear their chin, and their nostrils with sweet ointment, are thereby much inclined to lust, and contrariwise, if you tie a thread about the middle of their tail, they are nothing so eager of copulation. Absyrtus shows, that if you wipe off some Nature or Seed of a Mare, and therewith besmear the nostrils of a Stallion Horse, it will make him very lustful. Dydimus says, that if a Ram, or any other beast, feed up the herb Milk-wort, they will become both eager to lust, and stronger for the act of copulation. Pliny shows, that Onions increase desire of copulation in beasts, as the herb Rotchet does in men. The She-ass, holds the seed within her the better, if presently after copulation she be well beaten, and her genitories besprinkled with cold water, to make her run after it. Many such helps are recorded by those who have written the histories of living creatures.   
  





Chapter VI 

"How there may be Dogs of great courage, and diverse rare properties, generated of diverse kinds of beasts."  


We will first speak of Dogs, as being a most familiar creature with us, and suiting with many beasts, in bigness, in like time of breeding, and besides, being always ready for copulation, and very lecherous, often coupling with beasts of a far diverse kind, and so changes his shape and fashion, leaving the bad qualities of his own kind, and is made fitter to hunt, to keep anything from spoil, to play or make sport, and for diverse other uses. And first how:   

"A strong Indian-dog may be generated of a Tygre."   
This is called by some a Mastiff, by others a Warrior, or a Hircan-Dog. Aristotle calls them Indian-dogs, and says, they are generated of a Dog and a Tygre, and elsewhere, of a Dog and another wild beast, but he names it not. Pliny writes, that the Indians intending to generate Dogs of Tygres, tie the She-Tygre in the woods about rutting time, and Dog coupling with them engender young. But the first and second births they care not for, as being too fierce, but the third they bring up, as being milder and fitter for their uses. Aelianus relates the story of this kind of Dog, out of Indian writers. That the stoutest bitches, and such as are swiftest to run, and best to hunt, are by the shepherds tied to certain trees within the Tygres walk. As soon as the Tygres light upon them, if they have not before met with their prey, they devour them, but if they be full of meat, and hot in lust, then they couple with the bitches, and so generate, not a tiered, but a Dog, their seed degenerating into the mothers kind. And these Dogs thus gendered, scorn to hunt a Boar, or a Hart, but a Lion they will set gallantly upon. A noble man of India made trial of the valor of these Dogs, before Alexander the Great, on this manner. First he set an Hart before him, but the Dog scorning the Hart, stirred not at him, next a Boar, but neither stirred he at the Boar, after that a Bear, but he scorned the Bear  too. Last of all, a Lion, then the Dog seeing that he had an even match in hand, rose up very furiously, and run upon the Lion, and took him by the throat, and stifled him. Then the Indian that showed this sport, and knew well this Dogs valor, first cut off his tail, but the Dog cared not for his tail, in comparison of the Lion which he had in his mouth. Next, he cut off one of his legs, but the Dog held fast his hold still, as if it had been none of his legs. After that, he caused another of his legs to be broken, but the Dog still kept his hold. After that, his third leg, and yet still he kept his hold. After that, his fourth leg, and his head was cut off from his body, yet still it stuck fast by the teeth in the same place, where he took his first hold. Alexander seeing this, was much grieved for the Dogs death, and greatly amazed at his valor, that he would rather suffer his life, then his courage to be taken from him. The Indian perceiving that, gave to Alexander four such Dogs, and he received them as a great present, and accepted them gladly and thankfully. And moreover, rewarded the Indian that gave them with a Princely recompense. The same story Philes also writes. But Diodorus Siculus and Strabo, say that Sopithes a King, gave Alexander an hundred and fifty of these Dogs, all very huge and strong, and usually coupling with Tygres. And Pollux writes the same. And Plutark describes the Indian-dog, and his fight before Alexander, as it is before related. Pliny writes, that the King of Albania gave Alexander a great Dog, wherewith he was much delighted. But when he brought the Dog, first bears, then Boars, and then Deer, and saw he would not touch them, being much offended that so great a body should have so little courage, he caused him to be killed. The King that gave him, hearing this, sent him another, and withal charged the messenger, that he should not be tried in small matches, but either with a Lion or an Elephant. So then, Alexander caused a Lion to be set before him, and presently the Dog killed him. Afterward he tried him with an Elephant, and the Dog bristled and barked at him, and assaulted him so artificially every way, till the Elephant was giddy with turning about, and so fell down and was killed. Gratius writes of this kind of Dog, thus generated of a Bitch and a Tyger. There is also another kind of Dog, 

"Generated of a Lion ." 

And these are strong Dogs, and good hunters. Pollux says, that Arcadian dogs first came of a Dog and a Lion, and called Lion-Dogs. And Coelius writes the same. And Oppianus commends the Arcadian dogs, and those of Tegea, which is a town of Acadia. This also 

"A strong and swift Dog gendered of a kind of Wolf called Thos," 

which, as Aristotle writes, is in all his entrails like a Wolf's, and is a strong beast, swift, and is wont to encounter a Lion. Pliny says, it is kind of Wolf,  Hesychius says, it is like a Wolf, Herodotus, that it is gendered in Africa. Solinus called them Ethiopian Wolves. Nearchus calls these beasts Tygres, and says there be diverse kinds of them. Wherefore Gratius says, that Dogs generated of these Thoes, are strong, and fit to hunt, and calls them half-savage, as coming of a tame Dog, and a savage kind of Wolf. There is also a,  

"Dog called Crocuta, gendered of a Dog and a Wolf."   
Pliny says, that these Dogs break all things with their teeth, and presently devour them. As the Indians join Tygres, so do the Gauls join Wolves and Dogs together, every herd of wolves there, has a Dog for their ring-leader. In the Country of Cyrene in Libya, Wolves do couple with Dogs, as Aristotle and Pollux write. Galen, in his book concerning the use of parts, writes, that a Bitch and may conceive by a He-wolf, and so the She-wolf by a Dog, and retain each others seed, and ripen it to the bringing forth of both kinds. Diodorus says, that the Dog which the Ethiopian calls Crocuta, is a compound of the nature of a Dog and Wolf. When Niphus was hunting, one of his Dogs eagerly pursued a she-wolf, and overtaking her, began to line her, changing his fierceness into lust. Albertus says, that the great Dog called a mastiff, is gendered of a Dog and a Wolf. I myself saw at Rome, a Dog generated of a Wolf, and at Naples, a she-wolf of a Dog. Ovid says, that the Dog Nape was conceived of a Wolf, and Ovid and Virgil both, mention the Dog Lycisca, which, as Isiodore writes, are generated of Wolves and Dogs coupling together. Coelius called these Dogs Chanides, being gendered of a kind of Wolf called Chaos, as some suppose, whence they have that name. But if we would generate swift Dogs, as greyhounds, we must join Dogs with some swift beasts. As, couple Dogs and Foxes together, and they will,   

"Gender swift Dogs, called Lacedamonian Dogs."   

Aristotle, and out of him Galen, report, that beasts may couple together, though they be of a diverse kind, so that their nature do not much differ, and they be of a like bigness, and thereby suitable for their times of breeding and bringing forth, as it is between Dogs and Wolves, of both which, are gendered swift Dogs, called Lacedaemonian dogs. The first births are of both kinds, but in time, after sundry interchangeable generations, they take after the Dam, and follow the kind of the female. Pollux says, these are called Alopecidae, Fox-dogs, as Xenophon also writes of them, and makes them to be hunting Dogs. And surely the best and swiftest hunting Dogs, as greyhounds, are long-headed, and sharp-snouted, as foxes are. Hesychius and Varinus call them Dog-foxes. But now, if we would generate a kind of,   

"Swift Dogs, and strong withal,"  
we must make a medley of sundry kinds of Dogs together; as a Mastive and a Greyhound gender a swift, and withal a strong Dog, as Aristotle writes, or else couple a Dog with a wolf, or with a Lion, for both these mixtures have hunts-men deviled, the former, to amend certain natural defects in one kind; and the latter, to make their Dogs stronger for the game, and craftier to spy and take advantage; as commonly, together with the properties of the body, the qualities of the mind are derived into the young ones. Ovid mentions such mongrels among Aetaon's Dogs. And Oppianus in his book of hunting, counsels to join the spring-time, diverse Dogs together, if we desire to have any excellent parts in any. As the Dogs of Elis, with them of Arcadia, the Dogs of Crete, with them of Pannonia, Thracians, with them of Caria, Lacedamonian with them of Tuscia, and sarmatian Dogs, with Spanish Dogs. Thus we see, how to generate a Dog as stomachful as a Lion, as fierce as a Tygre, as crafty as a Fox, as spotted as a Leopard, and as ravenous as a Wolf.   







    

Chapter VII 

"How to generate pretty little Dogs to play with."  


Because a Dog is such a familiar creature with man, therefore we will show how to generate and bring up a little Dog, and one that will be playful. First of the generation,   

"Of little Dogs."   
In times past, women were wont to esteem little Dogs in great price, especially such as came from Malta the island situated in the Adriatic Sea, near to Ragusius. Calimacus terms them with Melitean dogs. And Aristotle in his 'Problems,' shows the manner of their generation, where he questions, why among living creatures of the same kind, some have greater, and some have smaller bodies, and there, gives two reasons: one, is the straightness of the place where they are kept; the other, is the scarceness of their nourishment, and some have attempted to lessen the bodies of them, even after their birth, as they which nourish up little Whelps in small cages, for thereby they shorten and lessen their bodies, but their parts are prettily well knit together, as appears in Melitean dogs, for nature performs her work, notwithstanding the place. Athenaus writes, that the Sybarites were much delighted with Melitean dogs, which are such in the kind of Dogs, as dwarfs are among men. They are much made of, and daintily kept, rather for pleasure then for any use. Those that are chosen for such purpose, are of the smallest pitch, no bigger at their best growth then a mouse, in body well set, having a little head, a small snout, the nose turning upward, bent so for the purpose when they were young; long ears, short legs, narrow feet, tail somewhat long, a shagged neck, with long hair to the shoulders, the other parts being as it were shorn, in color white, and some of them are shagged all over. These being shut up in a cage, you must feed very sparingly, that they never have their fill, and let them couple with the least you can find, that so less may be generated, for so Hippocrates writes, that Northern people, by handling the heads of Dogs while they be young, make them less then, and so they remain even after they are come to their full growth, and in this shape they gender others, so that they make, as it were, another kind. But if you would know the generation of a ...   

"Dog that will do tricks and feats,"   
One that will make sport of himself, and leap up and down, and bark softly, and gnaw without biting, and stand upon his rear legs, holding forth his other legs like hands, and will fetch and carry, you must first let them converse and company with an Ape, of whom they will learn many sportful tricks, and let them line the ape, and the young one which is born of them two, will be exceeding practiced to do feats, such as jugglers and players are wont to show by their Dogs.  Albertus says, that these kind of Dogs may very well be generated of a Dog and a Fox.   






  

Chapter VIII 

"How to amend the defects and lacks that are in Dogs, by other means."  


We may also supply the lacks that are in Dogs, by other means, and teach them new qualities, even by their food and nourishment, for we have shown often, that qualities are drawn in together with the milk and nourishment whereby we live. Columella shows how;   

"To make Dogs strong and swift."  

If you would have them full of stout spirits, you must suffer them to suck the breasts of some other beasts, for always the milk, and the spirits of the nurse, are much available, both for the quality of the body, and the qualities of the soul. Oppianus bids us to keep hunting Dogs from sucking any ordinary bitches, or Goats, or Sheep, for this, says he, will make them too lazy and weak, but they must suck a tame Lioness, or Hart, or Doe, for so they will become swift and strong, like to their nurses that give them suck. And Aelianus gives us the very same precept, in the very same words, or , says he, then they shall remember that they had such strong swift nurses, nature will make them ashamed not to resemble their qualities. Pollux says, that for a while, the Dams milk is fittest meat for Whelps, but after, let them lap the blood of those beasts which Dogs have caught, that by little and little they may be acquainted with the sweetness of hunting. Ctefias in his book of Indian matters, writes, that the people called Cynamolgi, do nourish and feed many Dogs with Bulls blood, which afterward being let loose at the Bulls of India, overcome them and kill them, though they be never so fierce, and the people themselves milk their bitches, and drink it, as we drink Goats or Sheep milk, as Aelianus reports, and Solinus writes, that this is supposed to make that people flap-mouthed and to grin like Dogs. We may also make...  

  
"An Ass become courageous," 
If we take him as soon as he is brought forth into the world, and put him to a Mare in the dark, that she may not discern him, for her own colt being secretly taken from her, she will give suck to the Ass as to her own foal, and when she has done thus for the space of ten days, she will give suck always after willingly, though she know him to be none of hers. Thus shall he be larger, and better in every way.   






  

Chapter IX 

"How to bring forth diverse kinds of Mules."  


We will speak of the commixtion of Asses, Horses, and such like, though it be a known matter, yet it may be we shall add something which may delight the reader. Aelianus writes out of Democritus, that Mules are not nature's work, but a kind of theft and adultery devised by man, first committed by an Ass of Media, that by force covered a mare, and by chance got her with foal, which violence men learned of him, and after made a custom of it. Homer's Scholiast says, that Mules were first devised by the Venetians, a city of Paphlagonia. It is written in Genesis, chap. 36. v. 24 that Anah, Esau's kinsman, feeding his fathers Asses in the wilderness, found out Mules. How...   

"A Mule comes from a Mare and an Ass ."   

They have no root in their own kind, but are grassed as it were, and double-kinded, as Varro says. If you would have a strong and a big Mule, you must chose a  Mare of the largest size, and well-knit joints, not regarding her swiftness, but her strength. But there is another kind of Mule called Hinnus, that comes...   

"...Of a Horse and a She-ass." 

But here special choice must be made of the Ass that she be of the largest size, strongly jointed, and able to endure any labor, and of good qualities also, for howsoever it is the sire that gives the name to the young one, and it is called Hinnus, of the Horse, yet it grows altogether like the Dam, having the main and the tail of an Ass, but horses ears, and it is not so great of body as the Mule is, but much slower, and much wilder. But the best She-mules of all, are generated...   

"...of a wild Ass, and of a She-ass,"   

And these are the swiftest too, for though the muse that is begotten by the He-ass, be both in shape and qualities very excellent in his kind, yet that which is begotten of the wild Ass, comes nothing behind the other, but only that is the unruly and stubborn, and somewhat scammel, like the sire. These Mules thus gendered of a wild Ass, and a She-ass, if they be males, and put to cover a mare, beget excellent young ones, which by little and little wax team, resembling the shape and mildness of their sire, but the stomach and swiftness of their grand-sire; and they have exceeding hard feet, as Columella writes. These happily are the Mules which Aristotle writes, are only in Syria, swift, and fertile, called by the common name of Mules, because of their shape, though their kind be of a wild Ass. But there is a more common kind of...   

"Strong Mules  gendered of a bull and an Ass..."   
Which is a fourth sort of Mule  found in Gratianopolis, and called by a French name, Jumar. Gesner reports, that at the foot of the Hill Spelungus in Rhetia, was seen a Horses gendered of a Mare and a Bull. And I myself saw at Ferraria, certain beasts in the shape of a Mule, but they had a bulls head, and two great knobs in stead of horns, they also a bulls eyes, and were exceeding stomachful, and their color was black, a spectacle, wherewith we were much delighted. I have heard, that in France, they be common, but I could see none there, though I passed through the whole country.   





  


  

Chapter X 

"How to mingle the Sheep and Goats together, by Generation."  


If we would better any qualities in a Ram, we must effect it by coupling them with wild beasts, such as are not much unlike either in quantity or in kind. There is a beast called...   

"Musimones, gendered of a Goat and a Ram"  

Pliny says, that in Spain, but especially in Corsica, there are beasts called Musimones not much unlike to Sheep, which have Goats hair, but in other parts, Sheep; the young ones which are gendered of them, coupling with Sheep, are called by the Ancients, Umbri. Strabo calls them Musimones. But Albertus calls them Musini or Musimones, which are gendered of a Goat and a Ram. I have heard that in Rhetia, in Helvetian confines, there are generated certain beasts, which are Goats in the hinder parts, but in the former parts, Sheep or Rams; but they cannot live long, but commonly they die, as soon as they are born. And that there the Rams being grown in years, are very strong and lustful, and so often times meet with Goats, do run over them, and that the young ones which wild Rams beget of tame Sheep, are color like the sire, and so is their breed after them; and the wool of the first breed is shaggy, but in their after-breed soft and tender. On the other side, there is a beast called ...   

"Cinirus, generated of a He-goat, and an Ewe, "   

as the same Albertus writes of. But the best devised adultery is, to couple in generation, and thereby to procreate young ones, of a wild and a tame Goat . Writers affirm, that whatsoever kind has some wild, and some tame, the wildness of them, if they couple with the tame of the same kind, is altered in the succeeding generations; for they become tame. Columella writes, that many wild Rams were brought out of Africa into Cales, by some that set out games before the people, and Columella, the uncle of this writer, bought some of them, and put them into his grounds; and when they were somewhat tame, he let them cover his ewes. And these brought lambs that were rough, and had the color of their sire. But these then afterward coupling with the Ewes of Tarentum, begot lambs that had a thinner and a softer fleece. And afterward, all their succeeding generations resembled the color of their sires, and grand-sires, but the gentleness and the softness of their Dams. The like is experienced in Swine. For we may bring forth..   

"Of a wild and a tame Swine, the beast called Hybrides:"   
for a Boar is exceeding hot is lust, and wonderfully desires coition, inasmuch, that if the female refuses to couple with him, either he will force her, or kill her. And surely howsoever, some wild beasts being made tame, are thereby unfit for generation as a Goose, a Hart brought up by hand from his birth, and a Boar is hardly fruitful in such a case. Yet there is no kind so apt for generation, the one being wild, and the other tame, as the kind of Swine is. And those which are thus gendered, these half-wilds, are called Hybrides, happily because there are generated in reproachful adultery. For hybris signifies reproach.   

Chapter XI 

"Of some other commixtions, whereby other beasts of diverse kinds are generated."  


We will speak yet farther of the commixtion of diverse beasts differing in kind, as also of other mixtures derived from these, so to find out all such kinds.. And moreover we will show, that of their young, some take after the sire most, and some after the Dam. An first, that ...   

"A Leopard is gendered of a Libard and a Lioness."   
The Lioness is reported to burn in lust, and because the Lion is not so fit for copulation, by reason of his superfluity of heat, therefore she entertains the Libard into the Lions bed. But when her time of bringing forth draws near, she gets away into the mountains, and such places there the Libard  haunt. For they bring forth spotted Whelps, and therefore nurse them in thick woods very covertly, making show to the Lions, that they go abroad only to seek some prey. For if the Lions at any time light upon the Whelps, they tear them in pieces, as being a bastard brood, as Philostratus writes. In the wilds of Hircania, there are Leopards, as it were, another kind of Panthers, which are known well enough, which couple the Lioness, and beget Lions, but they are but base Lions, as Solinus writes. Isiodore says that the Libard and the Lioness coupling together, procreate a Leopard, and so make a third kind. Pliny says, that those Lions which are generated of Libards, do want the mones of Lions. And Solinus says, that the Lion can find out by his smell, when the Lioness has played the harlot, and seeks to revenge it upon her with all his might. And therefore the Lioness washes herself in some river, or else keeps aloof from him, till the scent is no longer discernible. Now as there are two sorts of Mules, one a Horse and an Ass  an the other of an Ass and a mare, so there are two sorts of Leopards, one of a Libard and a Lioness, the other of a Lion and a Panther, or She-libard; that is in body like a Lion, but not in courage, this is in body and color like a Libard, but not in stomach; for all double-kinded creatures, take most after their mother, especially for shape and quantity of their bodies. Claudianus says, that there is a kind of Libard, which he calls a Water-libard, that is gendered of a mingled seed, when a strong and vigorous Libard meets with a Lioness, and happily couples with her; and this kind of Libard is like the sire for his spots, but his back and the proportion of his body is like his Dam. Now there is another copulation of the Lioness, when the...   

"Hyena and the Lioness gender the beast Crocuta..."   
for the Lioness is very furious in lust, ( as we have shown before) and couples with diverse kinds of beasts. For Pliny writes, and Solinus writes the same, that the Hyena and the Lioness of Ethiopia, gender the beast Crocuta. Likewise the panther is a most lustful beast, and she also couples with beasts of diverse kinds, with a wolf especially, of both which, the...   

"Hycopanther, or beast called Thoes, is gendered..."   
for the Panther, when her breeding time has come, goes up and down, and makes a great noise, and thereby assembles many, both of her own kind, and of other kinds also. And among the rest, the Wolf often meets and couples with her, and from them is generated the beast Thoes, which resembles the Dam in the spots of his skin, but in his looks he resembles the sire. Oppianus says, that the Panther and the Wolf do gender this Thoes, and yet he is of neither kind. For, says he, often the Wolf comes to the Panther 's den, and couples with her, and thence is generated the Thoes, whose skin is very hard, and is meddled with both their shapes, skinned like a panther, and headed like a Wolf. There is also a Thoes gendered of a Wolf and a female Hyena. This medley, Hesychius and Varinus have described. That of them comes this Thoes, as the Greeks call it. The Scholiast upon Homer say, that is like to the Hyena. And some call it Chaos. Pliny says, that this Chaos, which by the French is called Raphium, was first set forth for a show in the games of Pompeii the Great. And that it had spots like a Leopard, but is fashioned like a wolf. But the Greeks make mention of a very strange adultery, that,   

"The Baetrian Camel is gendered of a camel and a Swine.."  

Didymus, in his works called Geoponica, reports, that in certain mountains in India, Boars and Camels feed together, and so fall to copulation, and gender a Camel. And this Camel so gendered, has a double rifting, or two bunches upon his back. But as the Mule which is generated of a Horse and an Ass, is in many qualities like the sire, so the Camel which is begotten of a Boars, is strong and full of stiff bristles like a Boar, and is not so soon down in the mud as other Camels are, but helps himself out lustily by his own force, and will carry twice so great a burden as others. But the reason of their name, why they are called Baetrian camel, is this, because the first that ever was so generated, was bred in the country of Baetria.   





Chapter XII 

"Of sundry copulation's, whereby a man genders with sundry kinds of beasts."  


I am much ashamed to speak of it, that man being the chief of all living creatures, should so foully disparage himself, as to couple with brute beasts, and procreate so man half-savage monsters as are often seen. Wherein man shows himself to be worse then a beast. I will relate some few examples hereof, thereby to make such wicked wretches an obloquy to the world, and their names odious to others. Plutark says, that brute beasts fall not in love with any, but of their own kind, but man is so incensed with lust, that he is not ashamed most villanously to couple himself with mares and goats, and other beasts, for man is of all other creatures most lecherous, at all seasons fit and ready for copulation, and besides, agrees with many living creatures in his time of breeding. All which circumstances make much for the producing of monstrous, and half-savage broods. And howsoever the mater we speak is abominable, yet it is not fruitless, but helps much to the knowledge of some other things in the searching out of the secrecy's of nature. Plutark in his Tract, which he calls the Banquet of the wise men, shows that a shepherd brought in the house of Periander,   

"A babe gendered of a man and a Mare..." 

Which had the hands, and neck, and head of a man, but otherwise it was like a Horse, and it cried like a young child. Thales, as soon as he saw it, told Periander, that he did not esteem it as a strange and monstrous thing, which the gods had sent to portend and betoken the sedition's and commotion's likely to ensue, as Diocese thought of it, but rather as a natural thing. And therefore, his advice was, that either they should have no Horse-keepers, or if they had, they should have wives of their own. The same author (Thales) in his 'Parallels,' reports out of Agesilaus, his third book of Italian matters, that Fulvius Stella loathing the company of a woman, coupled himself with a Mare, of whom he begot a very beautiful maiden-child, and she was called by a fit name, Epona. And the same Plutark reports also of...   

"A maiden that was generated of a Man and an Ass;"   
for Aristonymus Ephesius, the son of Demonstratus, could not away with a woman's company, but made choice of an ass to lie with; and she brought him forth after a certain time, a very comely maiden, and was exceeding beautiful. She was called Onoscelis, that is to say, one having Ass's thighs. And this story was gathered out of Aristotle, in the second of his paradoxes. But Galen cannot think this possible, nay, it is scarce possible in nature, seeing a man and an ass differ so much as they do. For if a man should have to do with an Ass, her womb cannot receive his seed, because his genitories are not long enough to convey it into her place of conception. Or if it were, yet she would presently, or at least no long after, mar his seed. Or , if she could so conceive, and bring her birth to perfection, how, or by what food should it be nourished after birth? But, though can hardly be, yet I do not think it altogether impossible, seeing all men are not of a like complexion, but some may be found, whose complexion does not much differ from Horses, and some men also have longer and larger genitories then others have, as also some mares and asses have less and shorter genitories then other have. And it may be to, that some celestial influence has a stroke in it, by enlivening the seed, and causing the Dam to conceive it, and bring it forth in due time. And because all these things do very seldom concur together, therefore such births are very seldom seen. Aelianus writes another story, that there was once generated...   

"A half-beast of a Man and a Goat."   
There was a certain young man in Sybaris, who was called Crachis, a luster after Goats. And being over-ruled by his lust, coupled himself with a fair Goat, the fairest he could light upon, and lived with her as his love and Concubine, bestowing many gifts upon her, as Ivy and Rushes to eat, and kept her mouth very sweet, that he might kiss her. He laid under her soft grass, that she might lie easy, and sleep the better. The He-goat, the ring-leader of the herd, seeing all this, watched his time when the young man was asleep, and fell upon him and spoiled him. But the She-goat, when her time was come, brought forth an infant that had the face of a man, but the thighs of a goat. The same author writes, that...   

"Women lie with He-goats, and with the Cynocephali..."  

For the He-goat are so lecherous, that in the madness of their lust, they will set upon Virgins, and by force ravish them. Herodotus in second book, writes of a He-goat, that had to do with a woman openly, and in the sight of many men standing by. Strabo says, that in the Mediterranean Sea, a little without the mouth of a river near to Sebenis and Pharnix, there is an island called Xoas, and a city within the Province of Sebenis, and the Cities Hermopolis and Mendes, where Pan is honored for a god, and with him is likewise honored a He-goat, and there, as Pindarus reports, He-goat have to do with women. In the utmost corner of the winding river Nilus, says he, are fed certain herds of Goats, and there the lecherous He-goat are mingled with women. Aelianus also writes of the Indians, and they will not admit into their cities any Red Apes, because they are often mad in lust towards women, and if at any time they find such Apes, they hunt and destroy them as being adulterous beasts. Pliny writes also, that...   

"Man couples with diverse kinds of beasts..."   
For some of the Indians have usual company with brute beasts, and that which is so generated, is half a beast, and half a man.   




Chapter XIII 

"That diverse kinds of birds may be generated of diverse birds coupling together."  


Before we come to speak of the commixtion of Birds, it is meant to prescribe certain observations for the more easy creating thereof. That if we have need to supply any defects in any Birds, we may be the better instructed how to perform it readily, to make them fitter for our uses. We showed before out of Aristotle, that if we would mingle creatures of diverse kinds, we must see that they be of like bigness, of a like proportion of time for their breeding, of a like color, but especially, that they be very lecherous, or otherwise they will hardly insert themselves into a strange flock. If a falconer be desirous to produce fighting Hawks, or Cocks, or other Birds, he must first seek out good lusty males, such as be strong and stomachful, that they may derive the same qualities into their young ones. Next, they must procure strong and courageous females. For if but one of them be stomachful, the young ones will rather take after the fullness and faint-heart of the one, and after the quickness and courage of the other. When you have thus made choice of the best breeders, before their copulation, you must keep them together within doors, and bring them by little and little acquainted with each other, which you may best do, by causing them to feed and live together. Therefore you must prepare a pretty little cottage, about ten foot long, and ten foot broad, and let all the windows be made out toward the south, so that there may be good store of light come in the top of the house. In the middle you must make a partition with lattices or grates, made of osiers. And let the rods stand so far asunder, as that the Birds head and neck may go in between them. And in one side of the room, let the bird be alone by her self, which you would make tame, in the other side, put the other Birds which you purpose to join in copulation with the strange bird. So then, in the prime of the Spring, (for that is the time wherein all creatures are most eager in lust) you must get you fruitful Birds, and let them be of the same color, as the bird which you desire to become tame. These you must keep certain days at the same brood as it were, and give them their meat together, so that the strange bird may come at it through the grate. For by this means she will learn to be acquainted with them, as with her fellows, and will live quietly by them, being as it were kept in prison from doing them any wrong, whereas otherwise she would be so fierce upon the, that she would spare none, but if she could, destroy them all. But when once by tract of time, and continual acquaintance with his fellows, this male-bird is become somewhat gentle, look which of the females he is most familiar with, let her be put in the same room where he is, and give them both meat enough. And because commonly he either kills, or does not care for the first female that is put unto him, therefore, lest the keeper should lose all his hope, he must keep diverse females for supply. When you perceive that he has gotten the female with young, presently you must divorce one of them from the other, and let him in a new mate, that he may fill her before you must feed her well till she begins to sit on her Eggs, or put the Eggs under some other that is sitting. And thus shall you have a young one, in all respects like the cock. But as soon as the young ones are out of the shell, let them be brought up by themselves, not of their mother, but of some other hen-bird. Last of all, the females of this brood, when they be come to ripeness, that they stand to their cock, their first of their second brood will be a very exact and absolute kind.   
Chapter XIV 

"Diverse commixtions of Hens with other Birds."  

We will begin with Hens, because they are in great request with us, and as household-Birds, always before our eyes, and besides, they may be very profitable and gainful, if we can tell how to procreate and bring up diverse kinds of them. Cocks are of all other most lecherous, and they spend their seed, not only at the sight of their Hens, but even when they hear them crake or cackle, and to repress their lust, they are often carved. They tread and fall to their sport, almost all year long. Some Hens are very lusty, and withal very fruitful, inasmuch that they lay three-score Eggs, before they sit to hatch them. Yes, some that are kept in a pen, do lay twice in one day, and some bring forth such store of Eggs, that they consume themselves thereby, and die upon it. We will first show...  

"How to couple a Partridge  with a Hen."   
Partridges are much given to lust, and very eager of coition, and are mingled with other Birds of diverse kinds, and they couple between themselves, and so have young ones, as first with hens, of whom they procreate certain Birds, which partake of both kinds in common, for the first brood, but in process of time, when diverse generations have successively passed, they take merely after the mother in all respects, as Aristotle writes. The field-cocks are usually more lustful then household cocks are, and they tread their Hens as soon as ever they are off the roost. But the Hens are more inclined to coition, about the middle of the day, as Athenaus writes, out of Aelianus and Theophrastus. Of which circumstances we may take our best advantage in coupling them with Partridges. After the same manner...   

"A Hen and a Pheasant may gender together..."   

As Florentinus writes, the Pheasant and the Hen agree both in their time of laying, either of them bringing forth Eggs one and twenty days after conception. And though she be not so wanton as other Birds are, yet in their treading time they are glad of coition, and not very wild, especially those that are of the smaller sort. For these may easily be made tame, and suffered to go among hens, but at their first taking they are very fierce, and will often not only kill hens, but even Peacocks also. Some men bring up Pheasants to make a game of them. But some breed them for delight and pleasure, as I saw at Ferraria in the Princes Court, where was brought up very great store, both of Hens and Pheasants also. And this has been an old practice. For in Athenaus we find a saying of Ptolomy, that not only pheasants were sent for out of Media, but the country Hens, they also afforded good store of them, the Eggs being conceived in them by the treading of a cock-pheasant. First then, you must take a Cock-pheasant, and be very careful in keeping him tame among your Hens, after that you must seek out country-hens of diverse colors, as like the color of the hen-pheasant as you can, and let them live with the Cock-pheasant, that in the springtime he may tread the hens, and they will bring forth speckled Eggs, everywhere full of black spots, far greater and better then other Eggs are. When these are hatched, you must bring up the Chickens with Barley-flour, and some leaves of Smallage shred among it. For this is the most delightful and nourishing food that they can have. There is also.... 

   
"A Chick gendered of a Pigeon and a Hen:"   
The Pigeon must be young, for then he has more heat and desire of copulation, and much abundance of seed, for if he is old, he cannot tread. But young pigeons do couple at all times, and they bring forth both Summer and Winter. I had my self at home a single Pigeon, and a Hen that had lost her Cock. The Pigeon was of a large size, and wanton withal, the hen was but a very small one. These lived together and in the spring-time the Pigeon trod the hen, whereby she conceived, and in her due season laid Eggs, and afterward hatched them, and brought forth chicken that were mixed of either kind, and resembled the shape of them both. In greatness of body, in fashion of head and bill, they were like a Pigeon; their feathers very white and curled, their feet like a Hens feet, but they were overgrown with feathers, and they made a noise like a Pigeon. And I took great pleasure in them, the rather, because they were so familiar, that they would still sit upon the bed, or muzzle into some woman's bosom. But there is yet another mixture, when...   

"A Cock , and a Pea, gender the Gallo-Pavus;"   
Which is otherwise called the Indian-hen, being mixed of a Cock and a Pea (hen), though the shape of it is more like the Pea then the Cock.   

Chapter XV 

"How to generate Hawks of diverse properties"  


We will show some commixtions of Hawks, by the example whereof, you may imagine of yourself the like in other Birds. And here it shall appear how we may amend diverse faults and defects in Hawks, and engross in them some new qualities to be derived from there sundry progenitors. And first, how...   

"The bird Theocronus is gendered of a Hawk and an Eagle."   

Hawks are exceeding hot in lust, and though there be diverse kinds of them, yet they all couple together among themselves without any difference, as Aristotle writes, they couple with Eagles, and thereby engender bastard Eagles. Eagles are most lecherous. And whereas among other creatures, the female is not always ready and willing to yield the male for coition. Yet the Eagles never refuse it. Aelianus accounts ordinary and common hawks in the kind of Eagles. Oppianus in his Ixeutica says, that there is a bird known well enough, called Theocronus, which is generated of a male Hawk, and a female Eagle. There is a kind of Hawk so wholly given over to lust, that in the spring they loose all their strength. She is so lusty, that she flies up and down to revenge herself upon those little Birds, and as many of them as she catches, she devours. If the male of this kind do but hear the voice of the female Eagle, presently he flies to her, and they couple together. But he Eggs which she conceives by this base copulation, she scorns to hatch and sit upon. And that she may not be known of it to the male Eagle, she flies far away from him. For the male Eagle, if once he perceive that she has played the harlot, divorces her from him, and is thoroughly revenged upon her. These Birds are now commonly called Sea-eagles. There is also a commixtion, whereby the Hawk mingles himself,   

"With a Falcon, and with a Buzzard, and the Eagle Nifus..."   

For Hawks do not only couple with their own kind, but with Falcons, Buzzards, and Eagles of diverse kinds, as also with most of those fowls that live upon the prey and spoil of other Birds, and according to the diversity of those kinds , diverse kinds of Hawks are generated. Besides, they couple with strange Falcons of other countries, and other kinds. For as soon as they be hatched and pin-feathered, if their parents see that they are not right Falcons, presently they beat them away, and so partly because they cannot endure their parents rage, and partly to get their living, they fly away into strange places, and their finding no mates of their own kind, they seek out a mate of another kind, the most like to her own that she can meet with, and couples with them. So then, if you have Hawks that descend from the right and best kind, they are more easily worked with, then those that come from a baser sort. In like manner there may be generated of diverse kinds of fowl, as, 

"The Osprey, the fowl called Ossisragi, and Ravens also."   

Pliny discussing the Osprey, says, that they have no proper kind of their own, but are descended from different sorts of eagles mingled together. And that which comes out of the Osprey, is of the kind of Ossisragi, and that which comes of the Ossifragi, is a kind of little Raven, and of these afterward is generated a kind of great Raven, which have no offspring at all. The author of which assertions before Pliny, was Aristotle in his book of wonders. Oppianus says, that land-eagles are a bastard brood, which their parents beat out of their nests, and so they are for a while nourished by some other fowl, till at length they forsake the land, and seek their living in the sea.   




Chapter XVI 
"Of the commixtion of diverse kinds of Fishes"  

It is a very hard thing for a man to know, whether divers kinds of Fishes be mingled together or no, because they live altogether under the waters, so that we cannot observe their doings. Especially such as they practice against the ordinary course of nature. But if we rightly consider that which has been spoken before, we may easily effect their commixtion, namely, if we take such Fishes as are much given to venery, and match those together which are alike in bigness. In time of breeding, and in other such conditions as were before required. Aristotle in his book of living creatures, says, that divers Fishes in kind never mingle their seed together. Neither did ever any man see two Fishes of divers kinds couple in generation, excepting only these two,   

"The Skate and the Ray, which engender the Rhinobatos"   
which is so called of both his parents names compounded together. And out of Aristotle, Pliny reports, that no Fish of different kinds mingle their seeds, save only the Skate and the Ray, of both which is gendered the Fish Rhinobatos, which is like the Ray in all his former parts, and has his name in Greek answerable to his nature. For it is compounded of the names of both his parents. And of this kind of Fish I never read nor heard anything besides this. Theodorus Gaza translates the word 'Rhinobatos' into 'Squatino-raia' in Latin, that is a Skate-ray. And though some deny that there is any such Fish surely it is found in the sea about Naples. And Simon Portus, a very learned philosopher of Naples, did help me to the sight of one of them, and the picture therefore is yet reserved, and it is to be seen.   
Chapter XVII 

"How we may produce new and Strange Monsters."  

Strange and wonderful monsters, and abortments, or untimely births, may be gendered of living creatures, as by those ways of which we spoke of before, namely, the commixtion of diverse kinds, so also by other means, as by the mixture of diverse seeds in one womb, by imagination, or such like causes. Concerning imagination, we will speak hereafter. Now at this time let us see the ways of engendering such monsters, which the Ancients have set down, that the ingenious reader may learn by the consideration of these ways, to invent of himself other ways how to generate wonderful monsters. Democritus, as Aristotle says, held that the mixture of many seeds, when one is received into the womb before, and another not long after, so that they are meddled and confounded together. It is the cause of the generation of many monsters, that sometimes they have two heads, and more parts then the nature of their kind require. Hence it is in those Birds which use often coition's, do oftentimes bring forth such births. But Empedocles, having forecast all scruples and doubts within himself, seems to have attained the truth in this case. For he says, that the causes of the generation of monstrous creatures, are these, either if the seed be too much, or if it be too little, or if it light not in the right place, or if it be scattered into many parts, or if the congredients be not rightly affected to procreate according to the ordinary course of nature. And Straton assigns many reasons, why such monsters are generated, as, because some new seed is cast upon the former, or some of the former seed is diminished, or some parts transposed, or the womb puffed up with wind. And some physicians say it principally to the place of conception, which is often misplaced, by reason of inflation's. Aristotle says, that such creatures are wont to bring forth many young ones at one birthing, especially such as have many cells or receipts for seed in their womb, do most commonly produce monsters. And in his Book of Problems, he says, that large four-footed beasts, as Horses and Asses, do not produce them so often. His reason is, because the smaller kinds, as Bitches, Sows, Goats, and Ewes, are far more fruitful then the greater kinds are. Nature is earnest in fashioning of a living creature, and first shapes out the principal parts of the body. Afterwards she works sometimes more, sometimes less, as the matter can afford which she works upon, still framing herself thereunto. Whereby it comes to pass, that if the matter be defective, as having but one leg, or but one eye, some exceeding the ordinary course as having four eyes, or four arms, or four feet, and sometimes having both sexes in them, which are called Hermaphrodites. And so, look how your art disposes and works, and finish your beginnings. But whosoever, would bring forth any monsters by art, thou must learn by examples, and by such principles be directed, as here possible to be brought to pass. For if you attempt likely matters, nature will assist you, and make good your endeavors, and the work will much delight you. For you shall see such things effected, as you would not think of, whereby also you may find the means to procure more admirable effects. There be many reasons and ways whereby may be generated.   

"Monsters in Man"   
First, this may come by reason of inordinate or unkindly copulation's, when the seed is not conveyed into the due and right places. Again, it may come by the narrowness of the womb, when there are two young ones in it, and for want of room, are pressed and grow together. Again, it may come by the marring of those thin skins of partition, which nature has framed in a woman's womb, to distinguish and keep asunder the young ones. Pliny writes, that in the year of Caius Lalius and Lucius Domitus Consulship, there was born a maid-child that had two heads, four hands, and was of double nature in all respects. And a little before that, a woman servant brought forth a child, that had four feet, and four hands, and four eyes, and as many ears, and double natured in every way. Philostratus in the life Apollonius writes, that there was born in Sicily, a boy having two heads. I myself saw at Naples, a boy alive, out of whose breast came forth another boy, having all his parts, but that his head only stuck behind in the other boy's breast, and thus they had stuck together in their mothers womb, and their hands and four feet, with six fingers on one hand, and six toes upon one foot, and monstrous diverse other ways, which here were too long to discuss. By the like causes may,   

"Monsters be generated in Beasts"   
We have shown before, that such beasts as bring forth many young ones at one birthing, especially such as have many cells or receipts in their womb for seed, do most often produce monsters. Nicocreon, the Tyrant of Cyprus, had a Hart with four horns. Aelianus saw an Ox that had five feet, one of them in his shoulder, so absolutely made, and so conveniently placed, as it was a great help to him in his going. Livy says, that at Seffa-Arunca, a city of Italy, there was birthed a Lamb that had two heads, and at Apolis, another Lamb having five feet, and there was a Kitling with but three feet. Rhases reports, that he saw a Dog, having three heads. And there be many other like matters which I have no pleasure to speak of. But it may be seen that...  

"Monsters in Birds may be more easily produced"   
Both in respect that they are more given to lust, and because also they bear in their bodies many Eggs at once, whereby, they may stick together, and easily cleave each to other. And besides this, those Birds that are by nature very fruitful, are wont to lay Eggs that have two yellow yolks. For these causes, Columella and Leontinus the Greek, give counsel to air and purge the houses where the Hens are, and their nests, yes, and the very Hens themselves, with brimstone, and Pitch, and torches, and many do lay a plate of Iron, or some nail heads, and some Bay-tree boughs upon their nests, for all these are supposed to be very good preservatives against monstrous and prodigious births. And Columella reports farther, that many do strew straw Grass, and Bay-tree boughs, and heads of Garlic, and Iron nails in the Hen's nests. All of which are supposed to be good remedies against thunder, that it may not mar their Eggs, and these also do spoil all imperfect Chickens, if there be any, before they grow to any ripeness. Aelianus reports out of Apion, that in the time of Oeneus King of the South, there was seen a crane that had two heads; and in another king's days, another bird was seen that had four heads. We will show also how to hatch...   

"A Chicken with four wings and four feet"  

Which we learn out of Aristotle. Among Eggs, there are often some that have two yolks, if the hens are fruitful. For two conceptions cling and grow together, as being very near each to each other, the like where we may see in the fruits of trees, many of them being twins, and growing into each other. Now, if the two yolks be distinguished by a small skin, they yield two perfect Chickens without any blemish. But if the yolks be meddled one with another, without any skin to part them, then that which is produced thereof is a monster. Seek out therefore some fruitful hens, and procure some of the most perfect Eggs that they may lay. You may know them against the Sun, and you shall discern, both whether there be in them two yolks, and also whether they be distinguished or not. And if you find in them such plenty of matter, that you see they are for your turn, let them be sat upon their full time. And the Chickens produced will have four wings and four feet. But you must have special care in bringing them up. And as some Eggs have two yolks, so there are some that have three. But these are not so common, and if they could be gotten, they would yield Chickens with six wings and six legs, which would be more wonderful. There has been seen a small Duck with four feet, having a small thin bill, her foreparts black, her hinder-parts yellow, a black head, whitish eyes, black low feet, and not standing far asunder; and she is at this day kept to be seen at Torga. No question but she was generated after the same manner as we spoke even now of Chickens. So they report of a Pigeon that was seen which had four feet. And many such monsters we have often hatched at home for pleasure sake. So also are serpents generated, having many heads and many tails. Aristotle writes, of certain serpents, that they may be generated after the same manner, to have many heads. The Poets, and the ancient devisors of Fables, do speak much of that, Hydra Lernaea which was one of Hercules labors to overcome. Which fiction was without all question occasioned by these kinds of monsters. And while I was in Naples a Viper was seen alive, which had two heads, and three cloven tongues, and moved every one of them up and down. I myself have seen many lizards that had two or three tails, which the common people most foolishly esteem to be a jest, and it cannot be but these were generated of such Eggs as had two yolks.   




Chapter XVIII 

"Of certain other ways how to produce monstrous births"  


We may also produce monsters by another way then that which we spoke of before, for even after they are brought forth, we may fashion them into a monstrous shape, even as we list. For as we may shape young fruits as they grow, into the fashion of any vessel or case that we make for them to grow into, as we may make a Quince like a mans head, a Cucumber like a Snake, by making a case of that fashion for them to grow in, so also we may do try the births of living creatures. Hippocrates in his book of Air, and Water, And Places, does precisely set down the manner hereof, and shows how they do it, that dwell by the river Phafis, all of them being very long-headed, whereas no other nation is so besides. And surely custom was the first cause that they had such heads, but afterward nature framed herself to that custom, insomuch that they esteemed it an honorable thing to have a very long head. The beginning of that custom was thus. As soon as the child was new born, while his head was still soft and tender, they would presently crush it in their hands, and so cause it to grow out in length. Yes, they would bind it up with swathing bands, and so cause it to grow out in length, that it might not grow round, but all in length. And by this custom it came to pass, that their heads afterward grew such by nature. And in process of time, they were born with such heads, so that they needed not to be so framed by handling, for whereas the generative seed is derived from all the parts of the body, found bodies yielding good seed, but crazy bodies unsound seed, and often bald fathers beget bald children, and blear-eyed fathers, blear-eyed children, and a deformed father, for the most part a deformed child. And the like also comes to pass concerning other shapes. Why should not longheaded fathers beget longheaded children? But now they are not born with such heads, because that practice is quire out of use, and so nature, which was upheld by that custom, ceases together with the custom.   






Chapter XIX 

"Of the wonderful force of imagination; and how to produce party-colored births."  


Plutark, in his reherseal of the opinions of philosophers, writes, that Empedocles held that an infant is formed according to that which the mother looks upon at the time of conception. For, says he, women were won to have commonly pictures and images in great request, and to bring forth children resembling the same. Hippocrates, to clear a certain woman's honesty that had brought forth children very unlike their parents, ascribed the cause of it to a certain picture which she had in her chamber. And the same defense Quintilian uses on the behalf of a woman, who being her self fair, had brought forth a Blackmoore, which was supposed by all men to be her slaves son. Damascen reports, that a certain young woman brought forth a child that was all hairy, and searching out the reason thereof, he found the hairy image of John the Baptist  in her chamber, which she was wont to look upon. Heliodorus begins that excellent history which he wrote, with the Queen of Ethiopia, who brought forth Chariclea a fair daughter, the cause was determined to be the fable of Andromeda pictured in that chamber, where she lay with the King. We read of some others, that they brought forth horned children, because in the time of their coition they looked upon the fable of Aetaon painted before them. Many children have Hare-lips, and all because their mothers being with child looked upon a Hare. The conceit of the mind, and the force of the imagination is great. But it is then most operative, when it is excessively bent upon any such thing as it cannot attain unto. Women with child, when they long most vehemently, and have their minds earnestly set upon any thing, do thereby alter their inward spirits, the spirits move the blood, and so imprint the likeness of the thing mused upon, in the tender substance of the child. And surely all children would have some such marks or other, by reason of their mothers longing, if this longing were not in some sort satisfied. Wherefore the searchers out of secrets have justly ascribed the marks and signs in the young ones, to the imagination of the mother, especially that imagination which prevails with her in the chiefest actions, as in coition, in letting go her seed, and such like. And as man of all other living creatures, is most swift and fleeting in his thoughts, and fullest of conceits, so the variety of his with affords much variety of such effects, and therefore they are more in mankind then in other living creatures. Jacob was well acquainted with this force of imagination, as the scriptures witness. For endeavoring...   

"To bring forth party-colored Sheep,"   
he took that course which I would with every man to take, that attempts any such enterprise. He took certain rods and poles of Poplar and Almond-tree, and such as might be easily barked, and cut off half the rind, pilling them by white stakes, so that the rods were white and black in several circles, like a Snake's color. Then he put the rods which he had pilled, into the gutters and watering troughs, when the sheep came to drink, and were in heat of conception, that they might look upon the rods. And the Sheep conceived before the rods, and brought forth young of party-colors, and with small and great spots. A delightful sight it was. Now afterwards, Jacob parted these Lambs by themselves, and turned the faces of the other Sheep towards these party-colored ones, about the time of their conception. Whereby it came to pass, that the other Sheep in their heat, beholding those that were party colored, brought forth lambs of the like color. And such experiments might be practiced upon all living creatures that bear wool, and would take place in all kinds of beasts.   

"Generating party-colored Horses," 

A matter which Horse keepers, and Horse breeders do practice much.  For they are often found to hang and adorn with tapestry and painted clothes of sundry colors, the houses and rooms where they put their Mares to take Horse.  Whereby, they produce colts of a bright bay color, or of a dapple gray, or of any one color, or of sundry colors together.  And Absytrus teaches the same in effect.  Counseling us to cover the Mare's body with some stuff of that color, which we would have the Colt to be of.  For look what color she is set forth in, the same will be derived into the Colt .  For the Horse that covers her, will be much affected with the sight of such colors, as in the heat of his lust he looks on.  And will beget a Colt of the same hue as the example then before his eyes does present unto him.  Oppianus in his first book of hunting, writes the same argument.  Such is, says he, the industry and practice of man's wit, that they can alter the color of the young ones from the mother, and even in the womb of their Dam, procure them to be of divers colors.  For the Horse breeder does paint the Mare's back with sundry colors, (even such as they would procure to be in the Colt,) against the time that both she desires Horse, and the Stallion is admitted to cover her.  So the Stallion, when he comes and sees such goodly preparation as it were for his wedding, presently begins to foam at the mouth, and to neigh after her, and is possessed with the fire of raging lust throughout his whole body, raving and taking on, that he cannot forthwith satisfy himself upon his bride.  At length the Horse breeder takes off their fetters, and lets them loose together.  And the Mare admits him, and afterward brings forth a Colt of as many colors as she beheld in the time of her copulation.  For as she conceives the Colt, so withal she conceives those colors which he then looks upon. 

"How to procure white Peacocks "   

In former times, white Peacocks were such a rare sight in Colen, that every one admired them as a most strange thing. But afterward they became more common, by reason that merchants brought many of them out of Norway. For whereas black or else party-colored Peacocks were carried into that country to be seen, they turned white, for there the old ones sit upon their Eggs in the air, upon the tops of very high mountains, full of snow, and by continual sitting there, it causes some alteration in their own color, but the young ones which they hatch, are white all over. And so no doubt but some such courses will take good effect in all kinds of Birds, for if we take their cages or coops wherein they are kept, and their nests wherein they sit, and white them on the inside with some plaster, or else cover them all over with white colored curtains and so keep them in with grates, that they may not get out, but there couple and sit, and hatch their Eggs, they will yield unto us white broods.   So if you would, 

"Procure Pigeons of party colors," 

You must take that course which  Oppianus has set down.  At such time, as they fall to kissing their mate, and are desirous of copulation, let him that keeps them lay before their eyes sundry cloths of the bravest colors they can get, but especially purple.  For the Pigeons will in their heat of lust be much affected and delighted with the sight thereof, and the young ones which they bring forth, shall resemble the same colors.  The subtle Fowler, says he, that gives himself to take and to bring up Birds, is well acquainted with, and is often found to practice such experiments, and very artificially procures fine colors in young Pigeons.  He casts before their sparkling eyes fine wrought tapestry, and red coverlets, and purple garments.  And so while he feeds their eyes with pleasing sights, he steals away their imagination to the colors which they look upon, and thereby derives the very same colors into the young ones. 

"How to procure a shag-haired Dog." 

In breeding time you must strew their kennels, and the places where they lie and couple, and usually haunt, with the fleeces and hides of beasts.  And so, while they continually look upon those sights, they will beget shag Whelps like Lions.  This we heard came to pass by chance, and without any such intended purpose, that a little Bitch lying continually in a Ram fleece, when she came to be with Whelp, she brought forth puppies of the like hair as the fleece was. 

"How to procure Swine, and other beasts to be white." 

Swineherds and keepers of beasts, when they would have white litters, are found often to beautify, and to build the stables and places where the beasts resort to lie, with white roofs and white eaves.  And the Swine which were brought forth in such white sties, and the other beasts likewise that were brought forth in such whitened places, became thereby white all over.





Chapter XX 

"How it may be wrought, that Women should bring forth fair and beautiful children."  


By this, which has been spoken, it is easy for any man to work the like effects in mankind, and to know how to procure fair and beautiful children. Writers make mention, that these things which we speak of, have often fallen out by chance. Wherefore it was not here to be omitted. The best means to produce this effect, is to place in the bed-chambers of great men, the images of Cupid, Adonis, and Ganymedes, or else to set them there in carved and graven works, in some solid matter, that they may always have them in their eyes. Whereby it may to pass, that whenever their wives lie with them, still they may think upon those pictures, and have their imagination strongly and earnestly bent thereupon. And not only while they are in the act, but after they have conceived and quickened also. So that when the child is born, imitate and express the same form which his mother conceived in her mind, when she conceived him, and bare in her mind, while she bare him in her womb. And I know by experience that this course will take good effect, for after I had counseled many to use it, there was a woman who had the great desire to be the mother of a fair son, that heard of it, and put it in practice. For she procured a white boy carved of Marble, well proportioned in every way, and him she had always before her eyes. For such a son, it was that she much desired. And when she lay with her husband, and likewise afterwards, when she was with child, still she would look upon that image, and her eyes and heart were continually fixed upon it. Whereby it came to pass, that when her breeding time was expired, she brought forth a son very like in all points, to that Marble image, but especially in color, being as pale and as white, as if he had been very marble indeed. And thus the truth of this experiment was manifestly proved. Many other women have put the like course in practice, that it is usual among the Lacedaemonians. For they, says he, when they perceive that their wives are breeding young bones, hang up fine pictures, and place goodly images in their sight. Some of the most beautiful and handsome young men that ever mankind afforded, as of Nireus, Narcissus, and valiant Hyacinths, and of other young lusty gallants that were mostly comely and beautiful in face, and very sightly for all the parts of their body; and some, of such excellent gods as was Apollo crowned with a garland of fresh colored bay, and Evan that had a diadem of vine-leaves about his head, and goodly hair hanging down under it. And this they did, that while their wives stood gazing continually upon such brave pictures, and comely portraitures, they might breed and bring forth children of the same comeliness and beauty. 

Chapter XXI 

"How we may procure either males or females to be generated." 

Empedocles was of opinion, that males or females were generated according to the heat or cold that was in them.  And thence it is, says he, that the first males are reported to have been generated in the eastern and southern parts of the earth.  But the first females in the northern parts.  But Parmenides quite contrary affirmed, that males were especially generated towards the North, as having in them more solidity and thickness, and females especially towards the South, as being more loose and open, according to the disposition of the place.  Hipponax held, that males and females were generated, according as the seed is either strong and sold, or fluid, weak and feeble.  Anaxagoras, writes, that the seed which issues out of the right parts of the body, is derived into the right parts of the womb.  And likewise that which issues out of the left parts of the body, fall into the left parts of the womb.  But if they change courses, and the right seed falls into the left cell or receipt in the womb, or the left seed into the right cell, then it generates a female.  Leucippus held, that there was no cause either in the seed or heat, or solidity, or place, that they should be different sexes.  But only as it pleases nature to mark the young ones with different genitories, that the male has a Yard, and the female a womb.  Democritus affirms, that either sex in every part proceeds indifferently from either parent.  But the young one takes in sex after that parent which was most prevalent in that generation.   Hipponax says, if the seed whereof the young is begotten, prevail most, then it is a male.  But if the nourishment which it receives in the breeding, prevail more then the seed, then it is a female.  But all physicians with one consent affirm, that the right side has most heat in it.  Wherefore if the woman receive and retain the generative seed in the right side of her womb, then that which she conceives, is a male.  But if in the left side, it is a female.  The experience whereof may be evidently seen in such living creatures as bring forth many at one birthing.  For if you cut open a Sow, that is great with Pig, you shall find the Boar-pigs lying in the right side, and the Sow-pigs in the left side of her womb.  And hence it is, that physicians counsel women, as soon as they have taken in mans seed, to turn them presently on their right side.  And hence it is, that if you knit up a Ram's right stone, he begets Ewe lambs only, as Pliny writes.  A Bull, as soon as he has rid a cow, gives evident signs to any man to conjecture whether he has begotten a Cow-calf or a Bulchin.  For if he leapt off by the right side, it is certain that he has begotten a Bulchin..  If by the left side, then a Cow-calf.  Wherefore the Egyptians in their Hieroglyphics, when they would signify a woman that has brought forth a daughter, they make the character and likeness of a Bull looking toward the left side.  But to signify the birth of a son, they make his character as looking toward the right side.  But if you desire to have a male generated, Africanus, Columella, and Didymus counsel you to knit up the left stone of the sire.  If a female, then to knit up his right stone, at such times as he is to be coupled for generation.  But because this would be too much to do, where there is great store of cattle, we may cause it by another means.  Northern blasts help much to the conception of a male, and Southern blasts to the conception of a female, as Pliny reports.  The force of the Northern air is such, that those beasts which are wont to procreate females only, this will cause to bring forth males also.  The Dams at the time of their copulation, must be set with their noses into the North.  And if they have been used to coition still in the morning, you must not put them to it in the afternoon, for then they will not stand to their mate.  Aristotle, a man most subtle, and exquisitely keen in the works of nature, wills us, that about the time of gendering, we should wait for some Northern blasts in a dry day, and then let the stock feed against the wind, and so let them fall to copulation.  If we would procure females to be gendered, then we must so wait for Southern blasts, and let them stand with their heads towards the South as they are in copulation.  For not only Aristotle counsels, but Columella and Aelianus also.  For it is a rule that Aelianus, Pliny, Africanus and Didymus do all give, that if the cattle, as soon as they have been covered, do turn themselves toward the Southern wind, then certainly they have conceived females.  There is also some cause of the procreation of a male, or of a female, in the begetters themselves.  Nay further, some cause thereof may be the force and operation of some waters.  For sometimes the waters cause that a male or female be generated.  There is, not far from the city Pana, a certain river called Milichus.  And not far from that, another river called Charadius.  Whereof if the beasts drink in the springtime, they commonly bring forth all males.  For which cause the shepherds there drive away their flocks at that time, and feed them in that part of the country which lies farthest off from that river, as Pausanias writes in his Achaica. 

Chapter XXII 

"Of diverse experiments that may be, and have been, practiced upon diverse living creatures."
There remain now certain experiments of living creatures, both pleasant, and of some use, which we have thought good here to set down, to save a labor of seeking them any further.  And first, 

"How to make Horses have white spots on them." 

It is a thing required in the art of trimming of Horses , to be able to cause white spots to grow in some parts of them.  For crafty Horse coursers are wont to counterfeit white spots in the forehead, or left thigh, or right shoulder of an Horse.  Thereby to deceive such men, as are wont to guess at the goodness and qualities of a Horse, by the conjecture of such marks. And this their counterfeit practice has been detected by this chance, that the hair of a Horses skin being galled off in any place, after a while hoary hairs have grown up there of themselves.  And it is not unlikely but that this chance taught them that practice.  The manner of the doing it, is, first to shave off the hair in that place where you would have a white patch.  But Oppianus speaking of the same experiment, shows that it is to be done by fire.  There are some Horses, says he, that are full of white round spots intermingled with their black color.  It comes by the industry of the Horse breeder, who when they are yet tender and young, cunningly burns off their hair with a hot iron.  But on the contrary, if you would have, 

"The hairs of a wounded or galled place, to grow up of the same color, as the other hair is of," 

Tiberius has taught the way how do it.  You must knead three pints of bruised or ground Barley, and put to it the froth of Nitre and a little Salt, and make it into loaves.  Then you must put them into an oven till they are burned to coals.  Afterwards, crush them and beat them to powder, and then mix them with oil, and anoint the fore or the scar therewith.  And this you must do for twenty days.  But what should be reason that this Barley ashes should cause, not white hairs, but the like in color to the rest, to grow upon the scars or sores of Horses whereupon it is cast, that, Alexander Aphrodisous ascribes to this, because Barley has in it a purgative and cleaning force, and so washes and expels the humors, and all the naughty stuff, that was gathered by the fore into that part, because it was maimed, and consequently not so well able to revive itself.  neither yet will I here omit that boyish experiment whereby we may, 

"Procure in Oxen a counterfeit show of fatness." 

If you take an Ox well grown in years, and make a hole into hid thigh, and blow wind thereby into him, and afterward give him meat, he will show fat, though indeed he be very lean.  We may also, by giving them some kind of water to drink, 

"Cause the Fleeces and hides of cattle to be of diverse colors." 

as Aelianus show.  the river Crathis affords one channel that makes beasts white.  For Oxen and Sheep, and all four footed beasts, as Theophrastus, says, as soon as they drink of it, become white, though before they were red or black.  In Euboea, all for the most part, are white Oxen by nature.  Sheep, by reason of the diversity of water which they drink, do diversely change their color.  The force and nature of the rivers working this change in them, especially at every ramming time.  Some are turned from black to white, and contrariwise, some are turned from white to black.  These alterations are commonly seen near to the river Antandrus, and near also to a certain river Thracia.  The river Scamander, which is near unto Troy, makes as many Sheep as drink of the water thereof, to become yellow.  We may also conjecture and foresee by certain outward bodily signs in the Dam or sire, 

"What color their young ones will be of." 

To foreknow the color of young Mules, we must take special example of the hairs of their Dam's ears and eyelids.  For however the rest of their body is of one and the same color, yet in those two parts we may discern so many and such colors as the foal shall have, as Columella writes.  So if you look under the Ram's tongue, you shall there find certain veins.  Which if they be black, then will the Lamb's be black also.  But if they be white, then he has begotten white Lambs.  For look what color these veins are of, with the same color will the fleece of the Lamb be overspread.  Insomuch that if there be sundry colors in them, there will be also sundry like colors upon the Lambs, as Aristotle, Democritus and Didymus do witness.  Now, how we may, 

"Know by the Egg, whether the chick when it is hatched, will be a Cock or hen." 

Aristotle teaches us, for, says he, if the Egg be exactly round, then it will yield a Cock Chicken.  But if it be somewhat long, then it yields a Hen.  The reason is, because in things that are round, the natural heat is more kindly and strongly compacted together. 

"How to make a bird sociable and familiar with thee." 

Now we will speak of the sociable ness and familiarity which a certain Pie had with a friend of mine.  Who by this pretty device did make the Pie so well acquainted with him, and so serviceable to him, that she would fly to him, not only for the supplying of her daily wants, but as it were for love, never forsaking him night or day.  The device was this.  while she was yet unfeathered in the nest, he broke off her lower beak, even to her very jaws, that the poor wretch could not eat any meat but that which put into her mouth with hands.  And he himself gave her with his own hands all the meat she did eat.  After that, she would fly to his trencher at dinner and supper, and would prate and chat unto him very flippant.  Insomuch that nothing could be spoken in the house, but she would imitate it, and speak it again.  And not only frame her tongue to their words, but her body also to the imitating and resembling of their actions.  And he often left her loose at home, and she would fly everywhere.  But still at dinner and supper times she would return home.  It fell out that the man had occasion to go from home fifteen or sixteen days journey.  She would always bear him company, now and then flying a great way before him, and would sit still upon a bough till he came at her.  And then she would leap upon his cap and his shoulders, frisking about him for very joy.  And sometimes staying behind him, and then when he was gone a great way before, she would in all haste fly away after to overtake him.  And she was also his continual bedfellow.  And yet to his day he has her, and enjoys her familiar company.  But, concerning the general transmutation and change of living creatures, let these things be sufficient which we have already spoken. 

The Third Book of Natural Magick
"Which delivers certain precepts of Husbandry, and shows how to intermingle sundry kinds of Plants and how to produce new kinds." 




  
"Proeme" 

Chapter I - "How new kinds of Plants may be generated of putrefactions" 

Chapter II - "How Plants are changed, one of them degenerating into the form of the other." 

Chapter III - "How to make one fruit compounded of many." 

Chapter IV - "Of a second means whereby fruits may be mingled and compounded together" 

Chapter V - "Of a third way, whereby diverse kinds of fruits may be compounded together." 

Chapter VI - "How a double fruit may be made, whereof the one is contained within the other." 

Chapter VII - "Of another device, whereby strange fruits may be generated, and made either better or worse." 

Chapter VIII - "How to procure ripe fruits and flowers before their ordinary season." 

Chapter IX - "How we may have fruits and flowers at all time of the year." 

Chapter X - "How to produce fruits that shall be later and backward." 

Chapter XI - "How we may cause fruit to grow bigger then their ordinary kind." 

Chapter XII - "How to produce fruit that shall not have any stone or kernel in it." 

Chapter XIII - "How fruit may be produced without any outward rinds or shells." 

Chapter XIV - "How to procure fruits, to be of diverse colors, such as are not naturally incident to their kind." 

Chapter XV - "How the color of Flowers may also be changed." 

Chapter XVI - "How fruits and Flowers may be made to yield better flavor then ordinary." 

Chapter XVII - "How to procure fruits to be sweeter and pleasanter for taste." 

Chapter XVIII - "How fruits that are in their growing, may be made to receive and resemble all figures and impressions whatsoever." 

Chapter XIX - " How fruits may be made to be more tender, and beautiful, and goodly to the eye." 

Chapter XX - "How diverse kinds of fruits, and likewise Wines may be made medicinable." 

Chapter XXI - "How to plant Fruits and Vines, that they may yield greatest increase." 

The Proeme 

We have rehearsed concerning different kinds of new living creatures. Now I shall speak of plants, which ravish with admiration the eyes and minds of those that contemplate on them, with their abundant pleasantness, and wonderful elegance. These bring more profit, and by these a natural Philosopher may seem more admirable. For use made with the earth, is more honest and honorable then with other things, and the ground never grows old or barren, but is everywhere naturally rank to receive new seed, and to produce new, and is ever unsatisfied fruitfulness, and brings perpetual increase. And if nature be always admirable, she will seem more wonderful in plants. Copulation was but of one kind, here it is almost infinite, and not only every tree can be Engrafted into every tree, but one tree may be adulterated with them all. Living creatures of diverse kinds were not easily produced. And those that come from other countries were hard to get. Here is no difficulty at all. Grafts are fetched and sent, if need be, to any part of the world. And if diversity of creatures are made in Africa, by their Copulating when they meet at the rivers, that so new creatures are always produced, here in Italy, where the air is always calm, and the climate very indulgent, strange and wild plants find a good harbor, and ground to grow in, which is the mother and nourisher of all, and so fruitful to produce a diversity of new types of plants, that it can hardly be exhausted. And we can better write of them, and know the truth more then others, because we have them still before our eyes, and an opportunity to study their effects. And if our ancestors found many new things, we by adding to theirs, have found many more, and shall produce more excellent things overpassing them, because daily by our art, or by chance, by nature or new experience, new plants are made. Diodorus writes, that the Vine at first was but one, and that was wild, but now by the help of Bacchus alone, from the quality of the ground, the nature of the climate, and the art of planting, it is varied into many kinds, that it were madness to number them up, and not worth our time. Nature brought forth but one kind of Pear tree. Now so many men's names are honored by it, that one is called Decumana, another Dolabelliana, and another is named from Decumius and Dolabella. The same thing is observed in Figs, of Livy and Pompey. Quinces are of many kinds, some called Mariana from Marius, Manliana from Manlius, Appiana Claudiana from Appius Claudius, Cestiana from Cestius. Their varieties have made the authors names immortal. What shall I say of Laurel Cherries, found in Pliny his time? What of Citrons? Which as Athenaues says, were too sharp to eat in the days of Theophrastus, and the ancestors of Plutark and Pliny, but Palladius made them to become sweet. What of the Peach, and Almond-peach nuts, fruits our fore-fathers knew not, yet now are they eaten, being pleasant and admirable? What of Clove-gilliflowers, that the gardeners art has made so dainty and sweet scented? And so of other plants I have everywhere set down in this work? Our Naples abounds so with them, that we would not go forth to see the orchards of the Hesperides, Alcinus, Semiramis, and at Memphis, that were made to hang above ground. But I shall briefly and plainly relate the History. 

Chapter I
"How new kinds of Plants may be generated of Putrefaction." 

[image: image7.png]


S we have shown before, that new kinds of living creatures may be generated of Putrefaction, so , to proceed in the same order as we have begun, we will now show that new kinds of plants may grow up of their own accord, without any help of  feed or such like.  The Ancients, questionless,  were of opinion that diverse plants were generated of the earth and water mixed together, and that particular places did yield certain particular plants.  We rehearsed the opinion of Diogenes before, who held that plants are generated of water Putrefied in itself, and a little earth tempered therewith.  Theophrastus held, that the rain causes much Putrefaction and alteration in the earth, and thereby plants may be nourished, the Sun working upon it with his heating, and with his drying operation.  They write also, that the ground when it is stirred, brings forth such kinds of plants always, as are usual in the same place.  In the Isle Creta, the ground is of that nature, that if it be stirred anywhere, and no other thing, sown or planted in it, it will of itself bring forth a Cypress Tree.  And their tilled lands, those that are somewhat moist, when they lie fallow, bring forth Thistles.  So the Herb Laser in Africa, is generated of a kind of pitchy or clammy rain and thick dirt.  And the Herb will show itself out of the earth presently after the rain is fallen.  Pliny said, that the waters which fall from above, are the cause of every thing that grows upon the earth, nature showing therein her admirable work and power.  And many such things they report, which we have spoken of in the books of the knowledge of plants.  And I myself have often experienced, that ground dug out from under the lowest foundations of certain houses, and the bottom of some pits, and laid open in some small vessel to the force of the Sun, and watered them often with a little sprinkling, and found thereby, that a fine light earth would bring forth Herbs that had Slight stalks like a Rush, and leaves full of fine little ranges, and likewise that a rough and stiff earth full of holes, would bring forth a slight Herb, hard as wood, and full of crevices.  In like manner, if I took of the earth that had been dug out of the thick woods, or out of moist places, or out of the holes that are in hollow Stones, it would bring forth Herbs that had smooth bluish stalks, and leaves full of juice and substance, such as Penny-wort, Purslane, Senegreek, and Stone-crop.  We made trial also of some kinds of earth that had been far fetched, such as they had used for the Ballast of their ships, and we found such Herbs generated thereof, as we knew not what they were.  Nay further also, even out of very roots and barks of trees, and rotten seeds, pounded and buried, and there Macerated with water, we have brought forth in a manner the very same Herbs, as out of an Oaken root, the Herb Polypody, and Oak-fern, and Splenewort, or a least such Herbs as did resemble those, both in making and in properties.  What should I here rehearse, how many kinds of Toadstools and Puffs we have produced?  Yes, of every several mixture of Putrefied things, so many several kinds have been generated. All which I would here have set down, if I could have reduced them into any method, or else if such plants had been produced, as I intended.  But those come that were never sought for.  But happily I shall hereafter, if God will, write of these things, for the delight, and speculation, and profit of the more curious sort.  Which I have neither time nor leisure now to mention, seeing this work is rustled up in haste.  But let us see, 

"How Toadstools may be generated." 

Dioscorides, and others have written, that the bark of a White Poplar tree, and of a black, being cut into small pieces, and sowed in dug lands or furrows, will at all times of the year bring forth Mushrooms, or Toadstools that are good to be eaten.  And in another place he says, that they are more particularly generated in those places, where there lies some old rusty Iron, or some rotten cloth.  But such as grow near to a Serpent's hole, or any noisome plants, are very hurtful.  But Tarentinus speaks of this matter more precisely.  If, says he, you cut the stock of a Black Poplar piecemeal into the earth, and pour upon it some Leaven that has been steeped in water, there will soon grow up some Poplar 

 HYPERLINK "http://members.tscnet.com/pages/omard1/t.htm" \l "toadstool" Toadstools.  He adds further, if an upland or hilly field that has in it much stubble and many stalks of Corn, be set on fire at such time as there is a rain brewing in the clouds, then the rain falling, will cause many Toadstools there to spring up of their own accord.  But if, after the field is thus set on fire, happily the rain which the clouds before threatened does not fall, then, if you rake a thin Linen cloth, and let the water drop through by little and little like rain, upon some part of the field, where the fire has been, there will grow Toadstools, but not so good as otherwise they would be, if they had been nourished with a shower of rain.  Next we will show, 

"How Sperage may be generated." 

Dydimus, writes, that if any man would have good store of Sperage to grow, he must take the Horns of wild Ram, and beat them into very small powder, and sow them in eared ground, and water it, and he shall have his intent.  There is one that reports a more strange matter, that if you take whole Ram Horn not pounded into small pieces, but only cut a little, and make a hole in them, and so set them, they will bring forth Sperage.  Pliny is of Dydimus opinion, that if the Horns be pounded and dug into the earth, they will yield Sperage, though Dioscorides thinks it to be impossible.  And though I have made often trial hereof, but could not find it so to be, yet my friends have told me of their own experience, that the same tender seed that is contained within the Ram Horn, has produced Sperage.  The same my friends also have reported, 

"That Ivy grows out of the Harts 
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and Aristotle writes of an Husbandman that found such an experiment, though for my own part I never tried it.  But Theophrastus writes, that there was Ivy found growing in the Hart's Horn, whereas it is impossible to think how any Ivy seed could get in there.  And whereas some allege, that the Hart might have rubbed his Horn against some Ivy roots, and so some part of the Horn being soft and ready to Putrify, did receive into it some part of the root, and by this means it might there grow, this proposition carries no show of probability or credit with it.  But if these things be true, as I can say or see nothing to the contrary, then surely no man will deny but that diverse kinds of plants may be generated of divers kinds of living creatures Horns.  In like manner, may plants be generated of the Putrefied barks and boughs of old trees.  For so is, 

"Polypody, and the Herb Hyphear generated;" 

for both these, and diverse other plants also do grow up in the Fir trees and Pine trees, and such other.  For in many trees, near to the bark, there is a certain Phlegmatic or moist Humor, that is found to Putrify, which, when it abounds too much within, breaks forth into the outward show of the boughs and the stock of the tree, and there it meets with the Putrefied Humor of the bark, and the heat of the Sun working upon it there, quickly turns it into such kinds of Herbs. 

Chapter II
"How Plants are changed, one of them Degenerating into the form of the other." 

To work miracles, is nothing else (as I suppose) but to turn one thing into another, or to effect those things which are contrary to the ordinary course of nature.  It may be done by negligence, or by cunning handling and dressing them, that plants may forsake their own natural kind, and be quite turned into another kind, wholly Degenerating, both in taste, and color, and size and fashion.  And this I say may easily be done, either if you neglect to dress or handle them according to their kind, or else dress them more carefully and artificially then their own kind requires.  Furthermore, every plant has his proper manner, and peculiar kind of sowing or planting, for some must be sowed by seed, others planted by the whole stem, others set by some root, others Grafted by some Sprig or branch.  So that if that which should be sowed by seed, that which comes up will be of a diverse kind from that which grows usually, if it be planted according to its own nature, as Theophrastus writes.  Likewise if you shall change their place, their air, their ground, and such like, you pervert their kind, and you shall find that the young growing plant will resemble another kind, both in color and fashion, all which are clear cases by the books of Husbandry.  Some examples we will here rehearse.  If you would change, 

"A White Vine into a Black, or a Black into a White," 

Sow the seed of a White Garden Vine, and that which comes of it, will be a Black Wild Vine, and so the seed of a Black Garden Vine will bring forth a White Garden Vine, as Theophrastus teaches.  The reason is, because a Vine is not sowed by seed, but the natural planting of it is by Sprigs and roots.  Wherefore if you deal with it otherwise then the kind requires, that which comes of it must needs be unkindly.  By the like means, 

"A White Fig tree may Degenerate into a Black," 

for the Stone of a Fig, if it be set, never brings forth any other but a wild or a wood Fig tree, and such as most commonly is of a quite contrary color, so that of a white Fig tree it Degenerates into a black, and contrariwise a black Fig tree Degenerates into a white.  Sometimes also, of a right and noble Vine is generated a Bastard Vine, and that so different in kind often, that is has nothing of the right garden Vine, but all nearly wild.  In like manner also are changed, 

"The Red Myrtle and the Red Bay tree into Black," 
and cannot choose but loose their color.  For these likewise Degenerate, as the same Theophrastus reports to have seen in Antandrus, for the Myrtle is not sown by seed, but planted by a Grafting, and the Bay tree is planted by a setting a little Sprig thereof that has in some part of the root, as we have shown in our discourse of Husbandry.  So also are, 

"Sweet Almonds and Sweet Pomegranates changed into sour ones." 

for the Stones or Kernels of the Pomegranates are changed from their right blue, into a baser color, and the Pomegranate itself, though it be never so good, Degenerates into a hard, and commonly a sharp fruit.  The Almond Degenerates likewise both in taste, and also in feeling, for of a soft one comes a harder.  Therefore we are counseled to Grafting him when he is prettily well grown, or else to change him and shift him off.  An Oak likewise will become worse.  And therefore whereas the best grows in Cyprus, and many have planted the same elsewhere, yet they could never produce the like of that.  In like manner, of the Kernel of the natural Olive comes a wild Olive, (and that they say that the male Cypress tree for the most part Degenerates into a female,) and in the process of time there is such a change, that it agrees in nothing with the natural Olive, but is so stark wild, that sometimes it cannot bring forth fruit to any perfection.  Varro says that, 

"Coleworts are changed into Rape, and Rape into Coleworts ." 

Old seed is of so great force in some things, that it quite changes the nature, for the old seed of Coleworts being sown, brings forth Rape, and contrariwise, old Rape-seed Degenerates into Coleworts , by labor also and dressing, 

"The Corn Typha, and Spelt, are changed into Wheat, and Wheat into them," 

for this may be done, if you take them being of a thorough ripeness, and Knead them, and then plant them, but this will not so prove the first nor the second year, but you must expect the proof of it in the third year, as Theophrastus shows. Pliny writes, that the Corn Siligo is changed into Wheat the second year.  So all seeds, either by reason that they are neglected, or because there is some indisposition either in the earth, or the air where they are, do often Degenerate from the excellency and goodness of their kind, and become worse.  Virgil has observed it.  I have seen, says he, the best and choicest things that were most made of, at length yet to Degenerate, unless mans industry did yearly supply them with his help.  So fatal it is for all things to wax worse and worse, and still to have need to be renewed.  Galen's father, a man very studious of Husbandry, especially in his old age, bestowed great pains and diligence to find out, whether the annoyances of fruits, that which mars their pure goodness, did spring up of itself, or arise out of any seeds of the fruits themselves, which did Degenerate into other kinds.  Wherefore he took the purest and the cleanest Wheat and Barley that he could get, and having picked out all other seed whatsoever, sowed them in the ground.  And when he found much Tares growing in the Wheat, but very little in the Barley, he put the same experiment in other grain practice, and at last found in Pulse a hard and round Fetch, and moreover, that the Herb Axesceed did grow among Pulse , by a kind of Degeneration of the Pulse into Axesceed.  So, unless it be prevented by skill and pains, 

"The Herb Ballamint will turn into a Mint," 

Wherefore it must be often shifted and translated from place to place, left it so Degenerate, as Theophrastus counsels, for when a man does not look to it and dress it, the roots thereof will grow very large, and thereby the upper part being weakened, losses the rankness of his favor, and that being lost, there remains in it but a weak smell, the very same in manner that is in a common Mint.  I myself have sowed Mint seed, and it has been changed into wild Pennyroyal, I mean, in favor only.  For the fashion of the Mint remained still in it.  Martial writes, that, 

"Basil-royal Degenerates into wild Betony," 

if it be laid open to the Sun's hottest and greatest force.  For then it will bring forth sometimes purple flowers, sometimes white, and sometimes of a rosy color.  And it will not only Degenerate into Betony, but into Ballamint also.  Likewise the boughs of the shrub Casia, as Galen reports, will Degenerate into Cinnamon.  Likewise, 

"Cloves, Roses, Violets, and Gilli-flowers, of purple, will become white," 
either by reason that they are old, or else if they be not well looked unto.  For Theophrastus records, that Violets, Roses, and Gilli-flowers, if they be not well heeded, in three years will wax white, and the experience thereof I myself have plainly seen.  Neither yet will plants Degenerate one into another, only in such case as where there is kind of vicinity and likeness of nature, but also where there is not such vicinity, one plant may be changed into another of a quite different kind.  For, 

"An Oak may be changed into a Vine." 

Albertus reports, (if the thing be as true as it is strange, but let the truth thereof lie upon his credit) he reports, I say, that Oak or Beech boughs being Grafted  into the Tree Myrica, is quite changed into it, and so into the tree called Tremisca, which is a baser kind of wood.  And likewise if Oak boughs be set in the ground of Allummun, a place so called, they will be quite altered into right Vines, such as their Grapes yield good Wine, and sometimes the old Oaks, if they be pared, Degenerate into Vines.  But we must not think that this change is made while those trees or boughs last, but when once they are Putrefied, and the nature of the ground works into them, and changes them into Vines. 

Chapter III
"How to make one Fruit Compounded of many." 

As we heard before of diverse living creatures, that they might be mingled into one, by Copulation, so now we will show also how to contrive diverse kinds of fruits, by Grafting into one fruit.  For Grafting is in plants the same that Copulation is in living creatures.  Yet I deny it not, but there are other means whereby this may be effected, as well as by Grafting.  But above all other, Grafting is most praiseworthy, as being the best and fittest means to incorporate one fruit into another, and so of many to make one, after a wonderful manner.  And whereas it may be thought a very toilsome, and indeed impossible matter, here the excellent effect of the work must sweeten all thy labor, and thy painful diligence will take away the supposed impossibility of the thing, and perform that which a man would think were not possible to be done.   Neither must thou suffer thyself to be discouraged herein by the sayings of rude Husbandman which have attempted this thing, but for want of skill could not perform it, seeing experience teaches you that it has been done.  Wherefore against such discouragement's, you must arm yourself with a due consideration of such experiments as the Ancients have recorded.  As for example, that the Fig tree may be incorporated into the Plane tree, and the Mulberry tree, and likewise the Mulberry tree into the Chestnut tree, the Turpentine tree, and the White Poplar, whereby you my procure White Mulberries, and likewise the Chestnut tree into a Hazel, and an Oak, and likewise the Pomegranate tree into all trees, for that it is like to a common Whore, ready and willing for all comers, and likewise the Cherry tree into a Turpentine tree.  And to conclude, that every tree may be mutually incorporated into each other, as Columella supposes.  And this is the cause of every composition of many fruits into one, of every adopted fruit which is not the natural child, as it were, of the tree that bore it. And this is the cause of all strange and new kinds of fruits that grow.  Virgil makes mention of such a matter, when he says, that Dido admired certain trees which she saw, that bare new kinds of leaves, and Apples that naturally were not their own.  And Palladius says, that trees are joined together as it were, by carnal Copulation, to the end that the fruit thereof might contain in it, all the excellencies of both the parents.  And the same trees were garnished with two sorts of leaves, and nourished with two sorts of juices, and the fruit had a double Relish, according to both the kinds whence it was Compounded.  But now, as we did in our tract of the Commixtion of diverse kinds of living creatures, so here also it is met to prescribe certain rules, whereby we may cause those diverse plants which we would intermingle, to join more easily, and to agree better together, for the producing of new and Compounded fruits.  First therefore, we must see that either of the trees have their bark of one and the same nature.  And both of them must have the same time of growing and shooting out of their Sprigs, as was required in living creatures, that both of them should have the same time of breeding their young ones.  For if the Graft has a dry or hard bark, and the stock has a moist or soft bark, or that they be in anyway contrary to each other, we shall labor in vain.  Then we must see that the Grafting be made in the purest and soundest place of the stock, so that it neither has any Tumors or knobs, or any scars, neither yet has been Grafted.  Again, it is very material, that the young Grafts or shoots be brought from the most convenient place or part of the trees, namely, from those boughs that grow toward the east, where the Sun is want to rise in the summer time.  Again, they must be of a fruitful kind, and be taken off from young plants, such as never bore fruit before.  They must also be taken in their prime, when they are beginning first to bud, and such as are of two years growth, and likely to bear fruit in their second year.  And the stocks into which they are to be Grafted, must likewise be as young as may be Grafted into, for if they be old, their hardness will scarce give any entertainment to strange shoots to be planted upon them.  And many such observations must be diligently looked into, as we have shown in our books of Husbandry.  But we must not here omit to speak of the Loam, or that clammy Mortar, which makes 

"The Graft and the Stock to close more easily together." 

for it is very helpful to glue or fasten the skins of both the barks one into the other.  And if the barks be of a diverse nature, yet by this Loam they may be so bound into one, that they will easily grow together.  And surely it is commodious in many respects.  First, because, as in mans body, the flesh being wounded or pierced into, is soon closed up again with stiff and clammy plasters, applied on them; so the bark or the boughs of trees being cut or rent, will close together again very speedily, by the applying of this Mortar.  For if you pull the bark off from a tree, or slip off a little Sprig from a bough, unless you close it up so cunningly, that it may stick as fitly every way in the Grafting as while it grew, it will soon wither, and fade, and lose the natural juice and moisture, which inconvenience this Loam will prevent, and fit them one into another.  Moreover, if there be any open chink between the bark and the tree, presently the air will get in, and will not suffer them to close, therefore to make it sure that they may close without fail, this Loam is needed.  And whereas there are some trees which cannot away to be harbored in any of another kind, this Loam will knit them so strongly into the stock, that they cannot but bud and blossom.  But here we must observe, that this Glue or Mortar must be as near of the nature of the thing Grafted as may be, for then it will perform this duty more kindly.  If you be diligent herein, you may do many matters.  We will give you a taste of some, that by these you may learn to do the like.  Pull off the bark of Holly, and make a pit in some moist ground, and there bury your Holly Vines, and let them there Putrify, which will be done in twelve days.  then take them forth, and stamp them till you see they are become a clammy slime.  This is also made of the fruit Sebesten in Syria, and likewise it may be made of ordinary Birdlime.  But the best of all is made of the Rinds of Elm roots stamped together, for this has a special quality, both to fasten and also to cherish.  But let us return to Grafting, which is of such great force, that it has caused a new kind of a Bastard fruit that was never heard of before, namely 

"An Apple Compounded of a Peach-apple, and a Nut-peach," 

which kind of Compound generation, was never seen, nor heard of, nor yet thought upon by the ancient.  This is to be done by a kind of Grafting which they call Emplastering.  Take off two young fruitful Sprigs, one form a Peach-apple Tree, and the other from the Nut-peach Tree, but they must be well grown, and such as are ready to bud forth.  Then pare off the bark of them about two fingers breadth in compass, so that the bud to be Grafted may stand fitly in the midst between them both, but you must do it quickly, lest you perish the wood.  Then cleave them through the middle a little way, that they may be let one into another, and yet the cleft not seen, but covered with the bud.  Then take off a bud, and set it into the midst of the boughs which we spoke of before, and so Graft them together into the other tree, having first cut out a round fit place for them therein.  They must be Grafted in that part of the tree, which is most neat and fresh-colored, the Sprigs that grow about that place must be cut off, lest they draw the nourishment from the Graft, which requires it all for itself.  And when you have so done, bind it about gently, that you hurt it not, and cover it with something, so the rain does not fall down upon it, but especially take heed to the cleft, and place where you pulled off the bark, that you plaster it up well with Mortar. Thus if you do, the Graft will very kindly prosper, and the bud grow forth into a fruit that is Compounded of both kinds, and it shall carry the hue both of the Peach-apple and the Nut-peach by equal proportion, such as was never seen before.  By this means also we may procure the bring forth 

"of a Fig half white and half black," 

for if we take the buds of each of them, paring them off together with the bark round about them, and then cut them in the middle, and put the half of one, and the half of the other together, and so Emplaister them into the tree, as we spoke of before, the fruit thereof will be a Fig half white and half black.  So also, 

"Pomegranates may be brought forth, which will be sweet on the one side, and sour on the other," 

If you take either the shoots or the buds of each of them, and after you have divided them in the middle, put the half of each together, as before was spoken.  But this may be done best upon the shoots or Sprigs, for the bud can hardly be pared off, nor well divided, because the bark is so weak, and so thin, and slender, that it will not endure to be much or long handled.  Likewise, 

"Oranges Compounded of divers kinds, and such as are half Lemons , as also lemons half sweet, and half sour, may be produced," 
if we mix them after the same manner as we spoke before, for these are very fit to be Grafted by Emplastering, and these kinds of Compound 
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"A Peach of the white and the Red Peach," 

if we put those two kinds together, by such Emplastering.  For there are of this Compound fruit to be found in Naples at this day.  Likewise we may procure, 

"A Grape that has a Kernel or Stone half black, and diversely colored," 

We must deal by the shoots of Vines, as we showed before was to be done by the buds of other trees, cleave them in the middle, and bind two shoots or more of diverse sorts of Vines handsomely together, that they may grow up in one, and Graft them into a fruitful Vine of some other kind.  And the same which we have shown concerning fruits, may be as well practiced also upon flowers.  As for example, If we would produce, 

"Roses that are half white and half red," 

we must take the Sprigs of a white Rose, and of a red, and pare off the buds of each of them, and having cut them asunder in the middle, put the halves of each together, as we spoke of before, and Graft them artificially into the bark, and then have a diligent care still to cherish them, the Compound bud will in due season bring forth Roses which will be white of the one side and red of the other.  But if you would make trial hereof of Clove-gilli-flowers, and desire, 

"To produce some that are half red," 

seeing they have no buds at all, you must practice this experiment upon their root.  You must take two roots of them, and cleave them in the middle, and match them fitly together, that they may grow each to other, and bind them up well, and then will they yield Compound Clove-gilli-flowers.  Of which kind we have great store, and they are common among us everywhere, and they do not only bring forth party-colored flowers, but the same bough, and one and the same Sprig, will bear white ones and red ones, and such as are wrought and as it were embroidered with diverse goodly colors, most pleasant to be seen. 

Chapter IV
"Of a second means whereby fruits may be mingled and Compounded together" 

There is also a second way of compounding diverse kinds of fruits together, namely, by another manner of Grafting.  As for example, if we would produce, 

"Pomegranates Compounded of diverse kinds," 

Theophrastus shows us how to do it.  We must take the young slips or branches of divers kinds, and bruise them with a Beetle, so that they may stick and hang together, and then bind them up very hard each to other, and set them in the ground.  And if they be well laid together, all those slips will grow up jointly into one tree, but so, that every one of them retains his own kind, and receives his several nourishment from itself, and severally digests it.  And the chief community which they have all together, is their mutual embracing each of other.  The same Theophrastus teaches us in the same place, 

"How one and the same Vine branch may bring forth a black and a white Grape both together, and how in the same Grape may be found a white and black Stone hanging together." 

Take the branch of a white Vine, and another of the black, and the uppermost half of either of them must be bruised together, then you must match them equally and bind them up together, and plant them.  For by this means they will grow up both into one joint, for every living thing may be matched with another, especially where one is of the same or the like kind with the other.  For then if they be dissolved, as these are in some sort when they are bruised, their natures will easily close together, and be compact into one nature.  But yet either of these branches has his several nourishment by itself, without confusion of both together, whereby it comes to pass, that the fruit arising from them is of a diverse nature, according as either of the Sprigs requires.  Neither ought this to seem strange, that both of them concurring into one, should yet retain each of them their several kind, seeing the like hereof may be found in certain rivers which meet together by confluence into one and the same channel, and yet either of them keeps his own several course and passage, as do the rivers Cephisus and Melas in Boeotia.  Columella teaches us to do this thing on this manner.  There is, says he, a kind of Grafting, whereby such kind of Grapes are produced, as have Stones of diverse kinds, and sundry colors, which is to be done by this means.  Take four or five, or more (if you will) Vine branches of diverse kinds, and mingle them together by equal proportion, and so bind them up.  Afterward put them into an earthen pipe or a horn fast together, but so, that there may be some parts of them seen standing out a both ends, and those parts so standing forth, must be dissolved or bruised.  And when you have so done, put them into a trench in the ground, covering them with Muck, and watering them till they begin to bud.  And when the buds are grown fast together, after two or three years, when they are all knit and closed into one, then break the pipe, and near about the middle of the stalk beneath the sprouts, there where they seem to have most grown together, cut off the Vine, and heal that part where it is so cut, and then lay it under the ground again about three fingers deep.  And when that stalk shall shoot up into Sprigs, take two of the best of them, and cherish them and plant them into the ground, casting away all the other branches, and by this means you shall have such kinds of Grapes as you desire.  This very same experiment does Pliny set down, borrowing it from  Columella.  But Didymus prescribes it in this manner.  Take two Vine branches of diverse kinds, and cleave them in the middle, but with such heedful regard, that the cleft go as far as the bud is, and none of the Pith or juice be lost, then put them each to other, and close them together, so that the bud of either of them meet right one with the other.  And as much as possibly may be, let them touch together, whereby both those buds may become as one.  Then bind up the branches with paper as hard together as you can, and cover them over with the Sea-onion, or else with some very stiff clammy earth, and so plant them, and water them after four or five days, so long till they shoot forth into a perfect bud.  If you would produce, 

"A Fig, that is half white and half red," 

Leontinus teaches you to do it after this manner.   Take two shoots of diverse kinds of Fig trees, but you must see that both the shoots be of the same age, and the same growth as near as you can.  Then lay them in a trench, and put Dung on them, and water them.  And after they begin to bud, you must rake the buds of each, and bind them up together, so that they may grow up into one stalk.  And about two years after, take them up, and plant them into another stock, and thereby you shall have Figs of two colors.  So then by this means, 

"All fruits may be made to be party-colored," 

and that not only of two, but of many colors, accordingly as many kinds of fruits may be Compounded together.  And surely these experiments are very true, though they be somewhat hard to be done, and require a long times practice, as I myself have had experience.  The like experiment to these is recorded by Palladius, and by other Greek writers, who show the way, 

"How a Vine may bring forth clusters of Grapes that are white, but the Stones of the Grapes black."  

If white and black Vines grow near together, you must shred the branches of each, and presently clap them together so, that the bud of either may meet right together, and so become one.  Then bind them up hard in paper, and cover them with soft and moist earth, and so let them lie three days or thereabouts.  After that , see that they be well and fitly matched together, and then let them lie till a new bud come forth of a fresh Head.  And by this means you shall procure in time, diverse kinds of Grapes, according to the diverse branches you put together.  I myself have cleft or cut them off in that place where the buds were shooting forth, leaving the third part of the bud upon the branch, I fastened them together, and bound them up into one very fast, left when the buds should wax greater, one of them might fly off from the other.  I fitted them so well, branch with branch, and bud with bud, that they made but one stalk, and the very same year they brought forth Grapes that had cloven Kernels or Stones.  This shoot so springing up, I put to another, and when that was so sprung up, I put that also to another, and by this continual fitting of diverse springs one to another, I produced clusters of diverse-colored and diverse-natured Grapes.  For one and the same Grape was sweet and unsavory, and the Stones were some long, some round, some crooked, but all of them were of diverse colors.  Pontanus has elegantly shown , 

"How Citron-trees may bear diverse kinds," 

namely, by joining two sundry boughs together, after the bark has been pared away, and fastening each to other with a kind of glue, that they may grow up one as fast as the other, and when they are Grafted into one stock, they must be very carefully covered and looked unto, and so one and the same branch will bring forth fruit of diverse kinds.  So you may procure, 

"An Orange Tree to bring forth an Apple half sweet and half sour." 

And this kind of commixtion was invented by chance, for there were Grafted two boughs of Orange trees, one brought forth a sweet, and the other a sharp fruit.  When occasion served to transplant and remove the tree, it was cut off in the middle, according as husbandmen are found to do when they plant such trees after they are grown old, and by great chance, it was cut off there were the two boughs had been before Grafted.  And so when the stock budded afresh, there arose one bud out of the sharp and sweet branches both together as they were left in the stock, and this one bud brought forth apples or fruit of both Relishes.  Wherefore no question but such a thing may be effected by art, as well as it was by chance, if any man have a mind to produce such kind of fruits. 

Chapter V
"Of a third way, whereby diverse kinds of fruits may be Compounded together." 

We will also set down a third way, whereby we may mingle and Compound diverse kinds of fruits together.   A way which has been delivered unto us by the Ancients, though for my own part I think it to be not only a very hard, but even an impossible matter.  Notwithstanding, because grave ancient writers have set it down, I cannot scorn here to rehearse it.  And though I have put it in practice, but to no purpose, for it has not so fallen out as they write, yet I will not discourage any man that has a mind to make trial hereof, for it may be that fortune will second their endeavors better then she did mine.  The way is this, to gather many seeds of sundry trees and fruits, and wrapping them up together, so to sow them.  And when they are grown up into stalks, to bind all the stalks together, that they may not lie asunder, but rather grow up all into one tree, and this tree will bring forth diverse kinds of fruits, yes and one and the same fruit will be mingled and Compounded of many.  It should seem that the authors of this experiment, learned it first out of Theophrastus, who writes, that, if you sow two diverse seeds near together within a hands breadth, and then sow two other diverse seeds a little above them, the roots which will come of all these seeds will lovingly embrace and wind about each other, and so grow up into one stalk, and be incorporated one into another.  But special care must be had how the seeds be placed, for they must be set with the little end upward, because the bud comes not out of the low and hollow parts, but out of the highest, and there are four seeds required, because so many will easily and fitly close together.  A matter, which if it were true, it might be a very ready means which would produce exceeding many and wonderful experiments, By such a means, 

"Berries that are party-colored may be produced." 

If you take a great many berries, white, and black, and red, one amongst another, and sow them in the earth together, and when they are shot up, bind all their stalks into one, they will grow together, and yield party colored berries.  Pliny writes, that this way was devised from the birds.  Nature, says he, has taught how to Graft with a seed.  For hungry birds have devoured seeds, and having moistened and warmed them in their bellies, a little after have Dunged in the forky twists of trees, and together with their Dung excluded the seed whole which erst they had swallowed.  And sometimes it brings forth there where they Dung it, and sometimes the wind carries it away into some chinks of the barks of trees, and there it brings froth.  This is the reason why many times we see a Cherry tree growing in a Willow, A Plane tree in a Bay tree, and a Bay in a Cherry tree, and withal, that the berries of them have been party-colored.  They write also, that the Jackdaw hiding certain seeds in some secret chinks or holes, did give occasion of this invention.  By the selfsame means we may produce, 

"A Fig that is partly white and partly red." 

.Leontinus attempts the doing of this, by taking the Kernels or Stones that are in a Fig somewhat inclinable to this variety, and wrapping them up together in a Linen cloth, and then sowing them, and when need requires, removing them into another place.  If we would have, 

"An Orange or Citron Tree bear diverse Apples of diverse Relishes," 

Pontanus, our country-man, in his work of gardening, has elegantly taught us how to do it.  We must take sundry seeds of them, and put them into a pitcher, and by this means they will grow up into one stock, and shroud themselves all under one bark.  But you must take heed that the wind does not come at them to blow them asunder, but cover them over with some wax, that they may stick fast together, and let them be well plastered with Mortar about the bark.  And so shall you gather from them in time very strange Apples of sundry Relishes.  Likewise we may procure, 

"A Damosin, and an Orange or Lemon to be mixed together." 

In our books of Husbandry, we have shown at large, but many reasons alleged to and fro, that sundry seeds could not possibly grow into one, but all that is written in favor of this practice, is utterly false, and altogether impossible.  But this experiment we ourselves have proved, whereby diverse kinds of Damosins are mixed together.  While the Damosin trees were very tender and dainty, we fastened two of them together, which were planted near to each other, as sailors plat and tie their cables.  But first we pared off the bark to the inmost skin, in that place where they should touch each other, that so one living thing might the more easily grow to the other.  Then we bound them up gently with thin lifts, made of the inner bark of elm, or such like stuff that is soft and pliable fur such a purpose, lest they should be parted and grow asunder, and if any part of them were so limber that it would not stick fast, we wedged it in with splints, yet not too hard, for fear of spoiling it.  Then we rid away the earth from the upper roots, and covered them with Muck, and watered them often, that by this cherishing and tilling on, they might grow up the better.  And thus after a few years that they were grown together into one tree, we cut off the tops of them about that place where they most seemed to be knot together, and about those tops there sprung up many buds, whereof, and the rest we cut away, and by this means we produced such kind of fruit as we speak of, very goodly, and much commended.  And concerning lemons, I have seen some in the noblemen gardens of Naples, which, partly by continual watering at seasonable times, and partly by reason of the tenderness and the rankness of the boughs, did so cling and grow together, that they became one tree, and this one tree brought forth fruit Compounded of either kind.  We may also conveniently cherish up with continual watering, and perform other services towards them which are necessary for their growth.  And as it may be done by lemons, so we have seen the same experiment practiced upon mulberry trees, which growing in moist and shadowed places, as soon as their boughs closed one with another, presently they grew into one, and brought forth berries of sundry colors.  If we would procure that, 

"A Lettuce should grow, having in it Parsley, and Rotchet, and Basil-gentle," 

or any such like commixtion, we must take the Dung of a Sheep or a Goat, and though it be but a small substance, yet you must make a shift to bore the Truttle through the middle, and as well as you can, get out the inmost Pith, and instead hereof put into it those seeds which you desire to have mingled together, packing them in as hard as the Truttle will bear it.  And when you have so done, lay it in the ground about two handful deep, with Dung and hollow near, both under it, and round about it, then cover it with a little thin earth, and water it a little and a little, and when the seeds also are sprung forth, you must still apply them with water and Dung, and after they are grown up into a stalk, you must be more diligent about them, and by this means at length there will arise a lettuce, mixed and Compounded with all those seeds.  Palladius prescribes the same more precisely.  If you take, says he, a Truttle of Goats Dung , and bore it through, and make it hollow cunningly with a Bodkin, and then fill it up with the seed of Lettuce, Cresses, Basil, Rotchet, and Radish, and when you have so done, lap them up in more of the same Dung, and bury them in a little trench of such ground as is fruitful and well manured for such a purpose, the Radish will grow downward into a root, the other sees will grow upward into a stalk, and the Lettuce will contain them all, yielding the several Relish of every one of them.  Others effect this experiment on this manner.  They pluck off the Lettuce leaves that grow next to the root, and make holes in the thickest substance and veins thereof, one hole being a reasonable distance from the other, where they then put in the before mentioned seeds, all but the Radish seed, and cover them about with Dung, and then lay them under the ground, whereby the lettuce grows up, guarded by the stalks of so many Herbs as there were seeds put into the leaves.  If you would procure, 

"Party-colored flowers to grow," 

you may effect it by the same ground and principle.  You must take the seeds of diverse kinds of flowers, and when you have bound them up in a Linen cloth, set them in the ground, and by the commixtion of those seeds together, you shall have flowers that are party-colored.  By this means, it is thought that Daisies of diverse kinds were first brought forth, such as are to be seen with golden leaves, reddish about the edge, nay, some of them are so meddled with diverse colors, that they resemble little shreds of silk patched together. 

Chapter VI
"How a double fruit may be made, whereof the one is contained within the other." 

There is also another way of composition, whereby fruits may be so meddled together, not as we have shown before, that one part of it should be of one fruit, and the other part of another kind, nor yet that one and the same bough shall at once bear two or three kinds of fruits, but that one and the same fruit shall be double, containing in itself two kinds, as if they were but one, whereof I myself have first made trial.  But let us see how the Ancients have effected this.  And first, 

"How to make an Olive-Grape." 

Diophanes shows that the Olive being Grafting into the Vine, brings forth a fruit called Elaeo-staphylon, that is to say, an Olive-grape.  But Florentinus in the eleventh book of his Georgicks, has shown the manner how to Graft the Olive into a Vine, that so it shall bring forth not only bunches or clusters of Grapes, but an Olive fruit also.  We must bore a hole through the Vine near to the ground, and put into it the branch of an Olive tree, that so it may draw and receive both from the Vine, sweetness, and also from the ground, natural juice and moisture, whereby it may be nourished.  For so will the fruit taste pleasant.  And moreover, if, while the Vine has not yet born fruit, you take the fruitful spring thereof, and plant them elsewhere, these Sprigs will retain the mixture and composition of the Vine and the Olive tree together, and bring forth one fruit that shall have in it both kinds, which therefore is called by a name Compounded of both their names, Elaeo-staphylon, and Olive-grape.  He reports that he say such a tree in the orchard of Marius Maximus, and tasting the fruit thereof, he thought with himself that he felt the Relish of an Olive berry and a Grape 

 HYPERLINK "http://members.tscnet.com/pages/omard1/k.htm" \l "kernel" Kernel both together.  He writes also that such plants grow in Africa, and are there called by a proper name in the country language Ubolima.  But we must set props under them, to bear up the weight and burden of the boughs.  Though if we Graft them any other way but this, we shall need no poles at all.  I suppose also that by this self-same means it may be effected, 

"That a Grape should have Myrtle in it." 

Tarentinus writes, that the Vine may be Grafting into the Myrtle tree, and the Vine branches thereon Grafted, will bring forth Grapes that have myrtle berries growing underneath them.  But the manner of these Grafting he has not set down.  If you Graft the Vine branches in the higher boughs or arms of the Myrtle, then they will bring forth Grapes after their ordinary manner, not having any myrtle in them.  But if you Graft them as he showed before, near to the ground, as the Olive tree must be into the Vine, then you may produce Myrtle Grapes, though not without some difficulty.  We may likewise produce, 

"Damosins that shall be of the color of Nuts." 

for such kind of fruit were produced by the Ancients, and called Nucipruna, that is, Nut-damosins, as Pliny reports.  It is a peculiar property of these fruits that are Grafted into Nut trees, that they are in color like to their own kind, but in taste like unto Nuts, being therefore called by a mixed name, Nucipruna.  So there may be produced, as the same Pliny writes, 

"Damosins that have sweet Almonds within them." 

There is, says he, in this kind of fruit an Almond Kernel, neither can there be any prettier double fruit devised.  The same Pliny reports also, that there is a kind of 

"Damosin that has in it the substance of an Apple," 

which of late was called by the Spaniards Malina, which come of a Damosin Grafted into an Apple tree.  There is also a kind of fruit called by the Apothecaries, Sebesten, 

"Mixa, which has in it a sweet Almond." 

This same Mixa is a kind of Damosin, which differs from all others, for whereas others have a bitter Almond or Kernel within their Stone, this only has a sweet Kernel.  It is a plant peculiar to Syria and Egypt, though in Pliny's time it was common in Italy, and was Grafted in the Service tree, whereby the Kernel was pleasanter.  They Grafted it into the Service tree, likely for this cause, that whereas the fruit of itself would make a man Laxative, the sharp taste of the Service tree being mixed with it, might cause it to be more binding. But now we will show, 

"How to produce an Almond-peach, which outwardly is a Peach, but with has an Almond Kernel." 

The former means producing double fruits, which the Ancients have recorded, are but vain fables, not only false matters, but indeed impossible to be so done, for, we have shown in the book of Husbandry, if you Graft the Vine into the Myrtle, there will be no such fruit brought forth after that manner.  Besides, it is impossible to Graft the Olive tree into the Vine, or it were Grafted, yet would it not bring forth any such Grapes.  Pliny speaks of Apple-damosins, and Nut-damosins, but he showed not the manner how they may be produced, happily, because it was never seen nor known.  But we will demonstrate the manner of it to the whole world, by this example.  This fruit is called and Almond-peach by the late writers, because it bears in it self the nature, both of the almond and the Peach 

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "compound" Compounded together.  And it is a new kind of adultery or commixtion, wrought by skill and diligence used in Grafting, such a fruit as was never heard of in former ages, partaking both of the shape, and also of the qualities of either parent.  Outwardly it resembles the Peach both in shape and color, but inwardly it has a sweet Almond with the Kernels that both looks and tastes like an Almond, and so is the tree also a middle between the Almond tee and the Peach tree.  The manner of Grafting is, by clapping the bud of one upon the bud of another, either upon one of the trees that bare one of the buds, or else setting them both into a third tree, as we have done when the trees have been old.  We may also go farther, and upon that branch wherein those two buds grow up together, we may set a third bud, and so the fruit will be threefold.  These trees we had growing in our own orchards many years together.  By this self same means we my produce a very strange Apple, the wonderfullness will ravish our senses and our thoughts, namely 

"A Citron that has a Lemon in the inn parts," 

and this, I say, we may produce by laying the bud of a Citron upon the bud of a Lemon.  And the most of those kinds are to be found among the Brutii, a people dwelling near Naples, and the Surrentines in Campania, and these fruits proceed from the tart juice that is within the branch.  In like manner, 

"A double Orange may be produced," 

which kind of fruit is common with us, wherein are double ranks of Kernels in such rare proportion, that you would wonder and be amazed to see. 

Chapter VII 

"Of another device, whereby strange fruits may be generated, and made either better or worse." 

Concerning the praises and excellency of Grafting, we have spoken elsewhere more at large.  Here it shall suffice only to show, that by Grafting, new fruits may be produced, some better, and some worse then their ordinary kinds.  We will relate some experiments of our own, and  some which the Ancients have found out.  And first, 

"How to produce a Chestnut of the best." 

There is one rare example hereof not to be omitted.  Corellius, a nobleman of Rome, born at the city of Areste, Grafted a Chestnut upon a Chestnut branch in the country of Naples, and so produced a Chestnut called Corelliana, after his name.  After that, his heir, whom he made a free-man, Grafted the same Corelliana upon another tree.  The difference between them both is this, that the former is a larger Chestnut, but this latter is a better fruit.  These things have been done by the Ancients.  And the good that comes by Grafting is such, as that if anything be Grafted into the stock or branch of its own kind, the fruit will thereby be made better.  The cherry tree is very kindly to be Grafted.  And you shall scarce ever have a good and a sweet Cherry, unless it be by Grafting upon some other tree, as Pamphilus reports.  By the precedent of this example, we have endeavored to change, 

"The Barbery Tree into the tree called Tuber." 

for I take it, that the Oxyacantha, or the Barbery Tree, is nothing else but a Bastard, or a wild Tuber. and therefore if a man follow that example of  Corellius, and Graft the Oxyacantha often into the branch or stock, it will be much bettered, and become the Tuber tree.  As also on the other side, the Tuber tree, if it be not dressed and looked unto, does Degenerate into the Barbery Tree.  I myself have Grafted it three or four times into the branches of its own kind, in my own orchard, and if I live so long, I will still Graft it so, till it does bring forth tubers, for I find that it brings forth already, both greater and sweeter berries.  Now we will speak of such fruits, as are Grafted not into their own branches, but into branches of another kind, which contain in them both the fashion and the properties of either kind.  And we will teach the manner how to Compound a new kind of fruit lately devised, namely, 

"A Peach-nut, mixed of a Nut and a Peach." 

There is a kind of Peach called a Peach-nut, which the Ancients never knew of, but has lately been produced by pains taken in Grafting, as I myself have seen.  It bears the name and the form also of both the parents whereof it is generated, having a green color like a Nut, and has no Moss down on the outside, but very smooth all over, the taste of it is sharp and somewhat bitter, it is long before it becomes ripe, and is of a hard substance like a Peach.  That part of it which lies against the Sun is reddish, it smells very well, it has within, a rough Stone, and hard like a Peach Stone.  It has a pleasant Relish, but the Apple will not last so long as the Nut, or Kernel within.  Which kind of fruit cannot be supposed to have been otherwise brought forth then by diverse Grafts of the Peach into the Nut tree, one year after another.  We may also better the fruits by Grafting them into better trees.  Diophanes produced 

"Citron-apples Compounded of an Apple and a Citron." 

for he Grafted an Apple into the Citron tree, and that often, but it withered as soon as ever it did shoot forth.  However, at length it took fast hold, and became a Citron-apples tree.  Anatolius and  Diophanes made a Compound fruit called 


"Melimela, of an Apple and a Quince mixed together. "  

for if we Graft an Apple into a Quince tree, the tree will yield a very good Apple, which the Athenians call Melimelum, but we call it a St. Johns Apple.  Pliny writes, that an ordinary Quince, and a Quince-pear 
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"Produce a fruit called Milvianum." 

The Quince, says he, being Grafted into a Quince-pear, yields a kind of fruit called Milvianum, which alone of all other Quinces is to be eaten raw.  Now as we have shown how to make fruits better by Grafting, both for show and for properties, we will declare also, how by Grafting, 

"Fruits may be made worse," 

We will show it first by a Pear.  Marcus Varro says, that if you Graft a very good Pear into a wild Pear tree, it will not taste so well as that which is Grafted into an orchard Pear tree.  If you Graft a peach into a Damosin tree, the fruit of it will be much less.  If into a bitter Almond tree, the fruit will have a bitter Relish.  Likewise if you Graft a Chestnut into a Willow, and be somewhat a latter fruit, the taste of it will be more bitter.  And so if you Graft an apple into a Damosin tree, the fruit which it yields, will neither be so great, nor yet so good, as it is in its own kind. 

Chapter VIII
"...How to procure ripe fruits and flowers before their ordinary season..." 

Art being as it were natures Ape, even in her imitation of nature, effects greater matters then nature does.  Hence it is that a Magician being furnished with art, as it were another nature, searching thoroughly in those works which nature does accomplish by many secret means and close operations, does work upon nature, and partly by that which he sees, and partly by that which he conjects and gathers from thence, takes his sundry advantages of nature's instruments, and thereby either hastens or hinders her work, making things ripe before or after their natural season, and so indeed makes nature to be his instrument.  He knows that fruits, and flowers, and all other growing things that the world affords, are produced by the circuit and motion of Celestial

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "celetial"  bodies, and therefore when he is disposed to hinder the ripening of any thing, or else to help it forward, that it may be more rare and of better worth, he effects it by Counterfeiting the times and seasons of the year, making the winter to be as summer, and springtime as the winter.  Among other means, Grafting is not a little helpful hereunto.  Now let us see, how we may by Grafting, 

"Produce Grapes in the Spring-time." 

If we see a Cherry tree bring forth her fruit in the springtime, and we desire to have Grapes about that time, there is a fit opportunity of attaining our desire, as Tarentinus writes.  If you Graft a black Vine into the cherry tree, you shall have Grapes growing in the springtime.  For the tree will bring forth Grapes the very same season, the same as when it would bring forth her own fruit.  But this Grafting cannot be done without boring a hole into the stock, as Didymus shows us.  You must bore the Cherry tree stock through with a Wimble, and, your Vine growing by it, you must take one of the next and best branches from it, and put it into the Auger hole, but you must not cut it off from the Vine, but place it in its own mother the Vine, and also as being made partaker of the juice of that tree into which it is Grafted.  This Sprig within the compass of two years, will grow and be incorporated into the Cherry tree.  About which time, after the scar is grown over again, you must cut off the branch from the Vine, and saw off the stock of the Cherry tree upon which it is Grafted, all above the boring place, and let the Vine branch grow up in the rest.  For so shall neither the Vine be idle, but still bring forth her own fruit, and that branch also which was Grafted does grow up together with it, being nothing hurt by that Grafting.  We may also by the help of Grafting procure, 

"A Rose to Show forth her buds before her time." 

If we pluck off a Rose bud from the mother, and Graft by such an Emplastering as we spoke of before, the same into the open bark of an almond tree, at such time, as the almond tree does bud, the Rose so Grafted, will bring forth her own flowers out of the almond bark.  But because it is a very hard matter to Graft into an Herb, and therefore we can hardly produce flowers sooner then their time by that means, we will show another means here, and namely, 

"How Cucumbers may hasten their fruits." 

Columella found in Dolus Mendefius an Egyptian, an easy way whereby this may be done.  You must set in your garden in some shadowy place well Dunged, a rank of Fennel , and a rank of Brambles one within another, and after the Aquinoetial day, cut them off a little with the ground, and having first loosed the Pith of either of them with a wooden Punch, to convey Dung into them, and withal to Graft in them Cucumber seeds, which may grow up together with the Fennel and the Brambles.  For by this means the seeds will receive nourishment from the root of the stalk into which they are Grafted, and so you shall have Cucumbers very soon.  But now let us show how we may accomplish this thing by Counterfeiting as it were the seasons of the year.  And first, how we may procure that, 

"Cucumbers shall be ripe very timely." 

The Quintiles say you must take Panniers or earthen pots, and put into them some fine sifted earth mixed with Dung, that it may be somewhat liquid, and preventing the ordinary season, you must plant therein Cucumber seeds about the beginning of spring, and when the Sun shines, or that there is any heat or rain, they bring the Panniers forth into the air, and about Sun setting they bring them into a closed house, and this they do daily, still watering them as occasion serves.  But after that the cold and the frost is ceased, and the air is more temperate, they take their Panniers and dig a place for them in some well tilled ground, and there set them, so that the brims of them are even with the earth, and then look well to them, and you shall have your desire.   The like may be done by Gourds.  Theophrastus shows us, that if a man sow Cucumber seeds in the wintertime, and water them with warm water, and lay them in the Sun, or else by the fire, and when seed time comes, put the whole Panniers of them into the ground, they will yield very timely Cucumbers, long before their ordinary season is to grow.  Columella says, that Tiberius the Emperor took great delight in the Cucumbers that were thus ripened, which he had at all times of the year, for his gardeners every day drew forth their hanging gardens into the Sun upon wheels, and when any great cold or rain came, they straight away carried them in again into their close Hovels made for the same purpose.  Didymus shows,  

"Roses may bud forth, even before Winter be past." 

If they be used after the like manner, namely, if you set them in Hampers or earthen vessels, and carefully look unto them, and use them as you would use Gourds and Cucumbers, to make them ripe before their ordinary season.  Pliny shows, 

"How to make Figs that were of last years growth, to be ripe very soon the next year after," 

And this is by keeping them from the cold also, but yet the device and practice is not all one with the former.  There are, says he, in certain countries, as in Maefia, winter Fig trees, (a small tree it is, and such as is more beholding to art then to nature) which they use in this manner.  After the Autumn or Fall, they lay them in the earth, and cover them all over with Muck, and the green Figs that grew upon them in the beginning of winter are also buried upon the tree with them.  Now when the Winter is past and the air is somewhat calmer the year following, they dig up the trees again with the fruit upon them, which presently do embrace the heat of a new Sun as it were, and grow up by the temperature of another year, as kindly as if they had then newly sprung up.  Then it comes to pass, that though the country is very cold, yet there they have ripe Figs of two years growth as it were, even before other Fig trees can so much as blossom. But because we cannot so well practice these experiments in the broad and open fields, either by hindering, or by helping the temperature of the air, therefore we will try to ripen fruit and flowers before their time, by laying warm Cherishers, as Lime, or Chalk, and Nitre, and warm water, to the roots of trees and Herbs.  If you would have, 

"A Cherry ripe before his time," 

Pliny says, that you must lay Chalk or Lime to the root of the tree before it begins to blossom, or else you must often pour hot water upon the root, and by either of these means you may procure the ripening of Cherries before their time.  However, the tree will dry and wither away.  If you would procure the ripening, 

"Of a Rose before his time," 

Dydimus says you may effect it by covering the Rose bush with earth, a foot above the root of it, and there pour in warm water upon it, when the slip begins to  shoot up, and before any blossom appears.  Likewise if you would have, 

"A Vine to bring forth before her time," 

You must take Nitre, and pound it down, and mix it with water, so that it be made of the thickness of Honey.  And as soon as you have pruned the Vine, lay good store of your Nitre upon the Vine buds, and so shall your buds shoot forth within nine days after.  But to procure the Grapes to be timely ripe, you must take the mother of the Wine before it is sour, and lay the same upon the root of the plants when you set them, for at that time it is best so to use them, as Tarentinus and Florentinus both affirm.  Moreover, if you would have anything to bud forth very timely, Theophrastus says you may procure it by setting the same, 

"Into the Sea-onion." 

for if a Fig tree be set but near it, it will cause the speedy ripening of Figs.  And to be brief, there is nothing set in the Sea-onion, but will more easily and speedily shoot forth, by reason of the strong inward heat which that Herb is endued withal.  Democritus shows another means, whereby you may cause, 

"The Fig tree to bring forth hasty Figs," 

Namely, by applying the same with Pepper and Oil, and Pigeon's

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung"  Dung.  Florentinus would have the Dung and the Oil to be laid upon the Figs when they be raw and green.  Palladius counsels, that when the Figs begin to wax somewhat red, you should then besmear them with the juice of a long Onion mixed with Pepper  and Oil, and so the Figs will sooner ripen.  Our practice is this, when the Figs begin to wax ripe, we take a wooden Needle, and anoint it over with Oil, and so thrust it through both ends of the Figs, whereby in a few days the fruit is ripened.  Other effect this by heaping up a great many Ram Horns about the root of the tree.  Pliny shows, 

"How to make Coleworts branch before their time," 

And this is by laying good store of Sea Grass about it, held up with little props, or else by laying upon it black Nitre, as much as you can take up with three fingers, or thereabouts, for this will hasten the ripening thereof.  We may also cause, 

"Parsley to come up before his time." 

Pliny says, that if you sprinkle hot water upon it, as it begins to grow, it will shoot up very swiftly.  And  Palladius says, that if you pour Vinegar upon it by little and little, it will grow up, or else if you cherish it with warm water as soon as ever it is sown.  But the mind of man is so bold to enter in the very secret bowels of nature, by the diligent search of experience, that it has devised to bring forth, 

"Parsley exceedingly timely." 

It grows up easily of itself, for within fifty or forty days it is found to appear out of the earth, as Theophrastus and other affirm, as by their writings may be seen.  Our countrymen call it Perroselinum.  In the practicing of this experiment, you must show yourself a painful workman, for if you fail, or commit never so small an error herein, you will miss your purpose.  You must take Parsley seeds that are not fully one year old, and in the beginning of summer you must dip them in the Vinegar, suffering them to lie a while in some warm place.  Then wrap up the seeds in some small loose earth, which for this purpose you have before meddled with the ashes of burnt Bean straw.  There you must sprinkle them often with a little warm water, and cover them with some cloth, that the heat does not leave them.  So will they in short time appear out of the earth.  Then remove the cloth away, and water them still, and thereby the stalk will grow up in length, to the great admiration of beholders.  But in any case, you must be painful and very diligent, for I have studied it, and by reason of some error and negligence, I obtained not my desire.  However, many of my friends having made diligent trial of this procedure, found it to be a very true experiment.  Likewise may, 

"Lentils be hastened in their growth," 

If they be smeared over with dry Ox Dung, a little before they are sown, but they had need lie in that dung four or five days before they be cast into the ground.  So, 

"Melons may be hastened in their fruit," 

For if in the wintertime you lay a parcel of earth in mixtures that are made of hot Dung, and in the same earth sow Melons seeds, the heat of the Dung will cause them soon to sprout forth.  You must keep them warm with some covering, from the snow, and the cold of night, and afterward when the air is more calm, you must plant them in some other place.  For by this means we have hastened the fruit hereof.  And by this same device of preventing their seed time, we may cause, 

"Cucumbers to hasten their fruit." 

But Theophrastus sets down another practice.  Cucumber roots, if they be carefully looked into, will live long.  Therefore if a man cuts off a  Cucumber close by the ground, after it has brought forth fruit, and then cover the roots over with earth, the very same roots the year following will bring forth very timely fruit, even before others that were most seasonably sown.  Theophrastus also sets down another way, 

"Of Hastening Cucumbers," 

And that is by Macerating the seed before it be sown, or else by supplying it with continual moisture after it is sown.  So also we may procure, 

"Peas or Vitches to be timely ripe," 

If we sow them before their ordinary season in Barley time, as  Florentinus shows.  But Theophrastus says this may be done by macerating them in the water before seed-time, but especially if you Macerate them shells and all.  For there is but a little of it will turn to Putrefaction, and the shell feeds the Kernel well at the first, however afterward it turns to nothing.  The same Theophrastus shows also, 

"How the Rape-root may be hastened in growth." 

If the gardener, says he, does hide the same in a heap of earth, it will cause it to bring forth very timely fruit the year following.  There may be other fruits also be timely ripened, as, 

"A Quince may be hastened in ripening," 

If you daily sprinkle them with continual moisture, as Palladius shows, and Democritus says, you may have, 

"Roses growing in the month of January." 

If you water the slip twice a day in the summertime.  We may likewise procure that, 

"Gourds shall bring forth very timely." 

By propping up and holding up their young tender Sprigs.  In like manner we may cause, 

"The Forward Fig tree to hasten her fruits," 

By renting or scarifying the body of the tree, that the milky juice may there swell and issue out of it, that when the superfluous Humor is gone forth, that which is left behind, may be the more easily Concocted, and so the fruit will be sooner ripened.  To be short we may procure, 

"The timely ripening of all kinds of Fruit." 

If we sow or plant them in some place where they may lie still opposite against the Sun, or it we put them into certain vessels made for the same purpose, and still water them with warm water, and let them lie continually in the Sun.  And if we would have them to hasten their fruit very speedily, we should have an oven made under those vessels, that so by reason of a double warmth, one from above, and the other from beneath the fruit may more speedily be produced.  And surely this is the only cause, why fruits and flowers are more forward and sooner ripe in the country Puteoli, and the Island Inarime, then in all other places of Campania, because there they hasten the Concoction and ripening of them, by cherishing the roots thereof with fire and heat within the earth. 

Chapter IX
"How we may have Fruits and Flowers at all times of the Year." 

By these ways of procuring fruit to be timely ripe, it may be effected, that we shall have fruits and flowers at all times of the year, some very forward that come before their ordinary season, and some later that come after.  As for their own time, then, Nature of herself affords them unto us.  Aristotle in his Problems shows, 

"How we may have Cucumbers all the year long, " 

Both in season and out of season.  When they are ripe, says he, you must put them into a watery ditch, near the place where they grow, and cover it over.  By this means the heat of the Sun cannot come at them to dry them, and the wetness of the place will keep them supple and moist, so that they will still be fresh and green.  And Theophrastus after him says the like, that Gourds and Cucumbers must be taken when they are small, and in their tender growth, and must be hidden in some ditch,  where the Sun cannot come to waste and consume their moisture, nor the wind to dry them, which two things would mar and hinder their growth, as we see when it falls from a tree, that they are so situated, as both the wind and the Sun have their full scope upon them.  If you would have, 

"Citron Trees bear fruit all the year," 

To have Citrons still growing fresh upon the tree, you must observe that manner and custom which was first peculiar in Assyria, but is now usual in many places.  When their season is to be gathered, you must cut off some of the fruit from the tree, and prune those parts well where you have left no fruit, but you must leave some behind, upon some other parts of the tree.  So shall you find a new supply of fresh fruit there where you cut off the former, and when these be ripe, then cut off those which you left upon the tree before, and so fresh fruit will also come up in their stead.  Pontanus has set down the same experiment in verse,  for so it will come to pass, that the tree will bud forth afresh in those parts where it finds itself destitute of fruit, grieving as it were that one bough should be beautified with fruit, and the other should have none at all.  We may also effect this by the help of Grafting.  For if we desire, 

"To have Apples all the year," 

Dydimus in his Georgics says, that if we Graft an Apples into a Citron tree, it will bring forth for the most part continual fruit.  And if we would have, 

"Artichokes grow continually," 

We may learn to do it out of Cassianus, who following the authority of Varro, says, that Artichokes always bring forth fruit about the same season that they are set in, and therefore it is easy to have them all year long.  The ordinary season of planting Artichokes is in November and September, and commonly they bear fruit in July and August.  But they will bring forth also in March and April, if they be planted accordingly, for by that time they will have as perfect a soul, as at any time else.  If you practice it three years together, plant them in the months of November, December, January, February, and March, you shall have Artichokes of that kind, as will bring forth fresh fruit almost all the year long.  Likewise, if you desire to have, 

"Sperage always growing fresh," 

And fit to be eaten, you must take this course.  As soon as you have gathered the fruit, you must dig round about the roots as they lie in their own place under the earth, and by this means they will shoot up into new stalks.  In likewise manner, if you desire to have, 

"Roses growing all the year long," 

You must plant them in every month, and by dunging them, and taking good heed unto them, you shall have fresh Roses continually.  By the like practice, you may also have, 

"Lilies all the year long," 

For if, you take the roots or cloves of Lilies, and set them in the ground, some fourteen, some twelve, some eight fingers deep, you shall by this means have Lilies all the year long, and so many several flowers of them as you have planted several roots.  And as this may be done by Lilies, so Anatolius thinks the same practice will take like effect in all other flowers.  Theophrastus says, that we may have, 

"Violets always growing," 

If we set them in well-fenced places, and such as lie open to the force of the sun.  For commonly fruits and flowers will grow there, when they will grow no where else.  But they must be very carefully looked unto, and then they will come  on the better.  The best way is, to set them in earthen vessels, and keep them from vehement cold and heat, bringing them forth still when the air is calm and temperate, and applying them with moisture, and Muck, and careful dressing.  So we may procure also that, 

"The Herb Oenanthe shall flourish all the year," 

For Theophrastus writes, that if we deal thereby, as in the procuring of Violets, we shall have flowers upon it continually. 

Chapter X
"How to produce fruits that shall be later and backward." 

We have already shown how to produce forward fruits that will be very timely ripe, now it remains that we set down such cunning sleights and devices, as whereby we may procure fruit to grow very later, not to be ripe before the lowest of winter.  And this we may learn to effect by contrary causes to the former, and whereas we were to heat that which we would have to be timely ripe, we must here use coolers to make things ripen slowly, and whereas before we were to Graft later fruits into forward trees, here we must Graft forward fruits into later trees.  Likewise we must sow or plant late, that we may receive later fruit.  For as beasts that are long here must be perfectly bred, are long before they have their hair, and do not change their hair before the same time of the year come again, in which they were brought forth, so also in plants it comes to pass, that if they be set late, they will grow late, and bring forth backward fruits.  To begin with Grafting, we will show how thereby, 

"To produce later Cherries." 

There is a kind of tree that brings forth a very bitter fruit, so bitter that is called Amarendula, that is to say, a Bitterling. A branch of this tree being Grafted into a Cherry tree, after three or four Grafting will bring forth at length Cherries that will be very later.  And, however, the fruit of its own kind be very bitter, yet in time it will forget its former Relish, and yield a more pleasant taste.  We may effect this also by that kind of Grafting which we spoke of in the eighth chapter, but that will be longer in working.  Likewise we may procure that, 

"A Pear shall grow exceeding later," 

If we Graft the same into a Willow, for we have declared before, that such a Grafting there may be, and certain it is, that thereby a very later fruit may be produced.  But we must see that the Willow, grow in such a place, as where it may be nourished with continual moisture, and this Grafting must be done about the last days of the Moon's last quarter, and it must be Grafted between the tree and the bark.  If any man would have, 

"Roses grow later," 

Florentinus shows how it may be effected. When you have Grafted the Vine branch into a Cherry tree, as soon as ever the fruit comes forth, you must set the bud of a Rose into the bark or Pill thereof.  For growing in another body, look what time the tree wherein it is set, will Fructify, and the same time will the Rose open itself, yielding a very excellent favor, and besides will be very pleasant to behold.  To be short, all kinds of fruits may be made to grow later, by this kind of Grafting.  Now there is another way whereby we may procure the backward growth of fruits.  And this is by shaking or plucking off the buds or blossoms that grow first upon the tree, for while new buds are growing up in the room of the first, time wears away, and yet if the air be seasonable, these later buds will be good fruit, and well ripened, though they be slow.  Thus we may produce, 

"Figs that are very backward," 

As Columella shows.  When the green Figs are very small, shake them off, and the tree will bring forth others that will not be ripe before the latter end of winter.  And Pliny following his authority, says, that Figs will grow latter, if the first green ones be shaken off when they are about the bigness of a bean, for then others will come up in their stead, which will be long in ripening.  And by this means it is, that Tarentinus shows how to produce, 

"Latter Grapes," 

We must take away the bunches that grow first, and then others will grow up in their stead.  But we must have a special care still to look to the Vine, that clusters may grow, and at length be ripened.  By this means likewise we cause, 

"Roses to open or blow very later," 

If we tuck off the buds that grow first, at such time as the flower begins to appear and show forth itself.  This practice will take best effect, if it be Musk Roses, especially such as are found to be fullest of leaves, for thus we have the country store of Roses growing all winter long, as they stand in earthen vessels, and are set up in windows, So if you would have, 

"Clove-gilliflowers blow later," 

You must tuck off the first stalks and slips about that time as they are ready to bud, and set them in the heat of the Sun all the summer long, but you must water them continually, that they lose not all their moisture.  For by this practice we have procured other stalks, and other slips which have yielded flowers all the winter long even to the spring, so that we have continual winter Gilliflowers, both at home and in the country abroad.  There is also another device whereby we may cause fruit to ripen very late, not by shaking or cutting off the buds, but by planting them late, and keeping away the cold from them.  As for example, If we would, 

"Produce later Cucumbers," 

Because we know that this kind of fruit cannot endure any frost, or showers, or cold storms, therefore we must sow the seeds in the summertime, and when the winter draws on, we must lay heaps of Muck round about them, whereby no cold may come at them to destroy them, and they may be ripened through the heat and fatness thereof.  But the best way to have later Cucumbers, is, as we have shown before, either to set thereof into great Fennel stalks, or else to cast the Cucumbers into a pit for a certain season.  If we would have, 

"A Rose blow in the Winter," 

We must watch the time when the tops of the sets begin to shoot up, as they grow on their beds, and then take away the sets, and plant them in another place, where the root afterward will take, and so yield us a winter Rose.  Likewise if we desire to have, 

"Strawberries in the winter or spring," 

As we have in the summer, we must take them while they are white, before they are grown to their reddish color, and put them leaves and all into Reeds or Canes, stopping up the mouth thereof with some fat Foil, and burying them in the earth till Winter comes, and the if we would have them to be red of their own natural color, let them lie a while in the Sun, and we shall obtain our purpose.  By the like device as this is, we may reserve, 

"Lettuce for a Winter Salad." 

When she has brought forth her leaves, that they grow up round together, you must bind the tops of them about with a little string, and keep the growing in an earthen vessel, in such a place as they may always receive fit nourishment, and by this means you shall have them still white and tender.  In like manner, 

"Endive may be kept all Winter," 

To have it still fresh for any use.  Others take other courses that are less chargeable, as to cover them only with earth, or with straw and leaves.  Gardeners with us cover them in their gardens with sand or such like earth, whereby they keep them very white and tender, and yet enjoy them all Winter long. 

Chapter XI 
"How we may cause fruit to grow bigger then their ordinary kind." 

It remains now that we set down certain rules and ways whereby fruit may be made greater, and far exceed the ordinary bigness of their own kind.  and this may be effected diverse ways.  For it may be done either by Engraffing only (for indeed this is the chief privilege that Engraffing has, to procure larger fruit.)  Or else by planting upon those trees which bring forth greater fruit of their own kind.  Or else by gathering of the fruit here and there some, if the tree be overloaded, that so the juice may more plentifully bestow itself upon the fruit that is left behind.  Or else by dressing and trimming them.  Or by other devices, as hereafter will be shown.  We will first begin with Engraffing, and show how we may procure thereby, 

"That Apples or other like fruit shall grow bigger then they are found." 

A tree that is planted with a Graft of her own kind, will always bring forth greater fruit, then if it were not so planted.  We brought an example hereof out of Pliny, that Corellius took a Scion of a Chestnut tree, and Grafted the same into the tree again, and thereby produced a greater and better Chestnut.  and for my own part, I have often made the like proof in many other fruits, and by experience have found that all fruits may be made greater by Engraffing, and careful looking unto, but especially Citrons.  Secondly we may procure fruit to be greater then ordinary, by grafting upon another tree, whose kind is to bear bigger fruit.  As for example, if we would produce, 

"Pears that should be greater then ordinary," 

Especially  the least sort of Pears called Myrapia, or Musk-pears.  We may effect it by Engraffing them to a Quince tree.  Because the Quince tree, of all others, bears the greatest fruit.  And thereby the least Pears that are may be so augmented, that they will become a very goodly fruit.  Experience whereof, we have in many places in our country.  So we may cause, 

"The Medlar tree to bear huge Medlars," 

Greater then any man would imagine, if we Engrafted it into the Quince tree.  The proof whereof both I have made myself, and seen it tried by many others.  And the oftener we so Engraff it, the greater Medlars we shall produce.  Likewise, 

"The small Apricot may be made greater." 

Whereas they are the smallest kind of Peaches that are.  I have often Engrafted it upon that kind of Damosin tree which bears a Plum like a Goat's Stone both in shape and greatness, (it may be it is our Scag tree) and by this means I procured great Apricots.  But if you Engraff it into any other Damosin tree, it will yield but a Bastard fruit.  For the Apricot does not endure kindly, to be Engrafted into any other trees besides.  In our Naples and Surrentine orchards, there is excellent fruit of this kind.  And I never say any where else.  We may also, 

"Augment the fruit of the Myrtle tree." 

The Pomegranate tree and the Myrtle tree are each delighted with others company, as Didymus writes in his Georgicks.  Where he says plainly, that the Pomegranate tree being Engrafted into the Myrtle tree, and likewise the Myrtle tree into the Pomegranate tree, do each of them bring forth a greater fruit.  But I am persuaded that the Myrtle tree brings forth greater fruit in proportion to her body when it is Engrafted upon the Pomegranate tree, because the kind of this is greater then the kind of that, then the Pomegranate tree does when it is Engrafted upon the Myrtle tree.  By such a kind of means we may also procure, 

"Mulberries greater then ordinary," 

If we Engraff a Mulberry into a Fig tree.  For so Palladius has written, that if the Mulberry be Engrafted into a Fig tree, the Fig tree will  cause it to change his color, and will fill up the fruit thereof with a fat juice, so that they shall be greater Mulberries then ordinarily their kind is found to yield.  A third means whereby Apples or such like fruit may be augmented, is, by plucking off some of the fruit here and there, and leaving some few upon the tree.  For so shall the juice of the tree bestow itself more liberally upon the fruit that is left, and make it greater.  A mother does more bountifully feed one child with her Milk, then she can feed two.  Wherefore if we would procure, 

"Citrons greater then their kind." 

Florentinus counsels us, that when the fruit begins to weigh down the boughs, we should pluck off here and there some, and leave but a few behind.  So shall they that are left be thicker an bigger in every way.  Pontanus also says the same.  If, says he, you would have great Citrons, big enough to fill your hand, you must shake off a great many from all the boughs, only leaving some few, but you must leave both the greatest, and those also that grow in the chiefest and likeliest parts of the tree.)  For, says he, the heir that is left, will make himself merry and fat with his brother's Milk, and thrive much the better.  Palladius shows, 

"How to make Apples greater then ordinary," 

And it is by this same means.  For when they hang thick upon the boughs, you must gather away the worst, and so the nourishing juice may be converted to the best and the fairest may thereby be the better augmented.  there is yet another means whereby we may cause fruit to be the greater.  And this by dressing and trimming, when we dig about them, and water them and lay Muck about them.  And first, by this means, 

"Citrons may be made greater." 

For, as Palladius says, they are much helped and delighted with continual digging about them.  And, 

"Quince pears may be made greater." 

As the same author shows, by watering them continually.  And, 

"Peaches may be augmented much," 

If we plant them in moist places, and supply them with continual watering.  But if you would have the Peach trees, 

"Bring forth very great ones," 

You must watch the time when they blossom, and suckle them three days together with three pints of Goat's Milk, as Palladius shows.  We have practiced to cause, 

"The Pomegranate tree to bear a mighty fruit." 

And by this means.  We took a good portion of fat Muck, whereunto we put an equal portion of Swine's Dung, and the Lees of Wine and Barley Bran.  And we kept all this in a dry place for a year together, every month managing them again one with another.  And at last we put Vinegar to it, and made it like an Ointment.  Afterward in October and November, we dug away the earth from about some parts of the Pomegranate tree roots, and there wrapped in this Ointment around them.  And at length, covered them with earth.  And by this device, I had greater Pomegranates then ever the tree bore before.  But now if you would go forward, and practice the same upon it the next two years following, questionless, you might produce very huge Pomegranates, wonderful to bee seen.  As big as Gourds.  Likewise we have caused, 

"Beans to bring forth great Cods," 

By anointing them with this same Ointment.  And afterwards sowing them in the earth.  Whereby we had great increase, both for the bigness of the Bean, and also of the Cod.  Also, 

"Leeks and roots of Radish may be made greater," 

If we translate them out of one place, and set them in another, as Theophrastus shows.  If you would have, 

"A Rape grow bigger and rounder." 

You must sow it as soon as ever it is ready to be taken out of the husk.  For by the advantage and benefit of the season wherein it is sown.  It will be the more augmented because the root will thereby be the better filled, and the larger grown.  Likewise, Florentinus shows, how to make, 

"Peas of a bigger growth." 

If, says he, you take Peas, and steep them in warm water the day before you sow them, they will grow the greater.  Some men take more pains then needed.  Who, because they would have greater Peas growing, they steep them shells and all, and put Nitre into the water wherein they are steeped, and sow them in their shells. 

"Vitches may be made bigger." 

If they be set with a little pole, to grow up thereby.  For this will cause them to thicken, as Theophrastus says. 

"Onions may be thickened." 

As Sotion shows.  About some twenty days before you translate them from the place where they first grew, you must dig away the earth about them, and let them lie drying, that all moisture may be kept from them.  And then plant them again, and they will grow much larger.  But if with all you peal off the topskin, and so plant them, they will be far greater.  Likewise we may cause, 

"Artichokes to bear fuller fruit." 

As Varro shows.  If you plant them in a well soiled place, and cover them with old Dung, and water them often in the summertime.  You shall by this means have a fuller and a more tender Artichoke.  We may also practice another device whereby to make greater fruit, which Theophrastus has set down.  And he brings an example, how to make, 

"Pomegranates to grow greater then ordinary." 

for art may cause the greatness of fruit.  When the first buds be formed upon the boughs, they must be put into an earthen vessel that is made with a hole quit through.  And the bough upon which they grow, must be swayed downward without damaging it.  Then cover the pot with earth, and so you shall have very great Pomegranates.  The reason for this is, the pot preserves the fruit from the vapors that would otherwise annoy it.  And besides, the earth ministers some moisture unto it, so that the bigness of it is increased by the store of nourishment.  It receives no more help from the tree, then if it were out of the earth.  And therefore the Kernels are no greater then ordinary.  But the pill is much thicker.  The proper juice of it is somewhat wasted, which cause the taste of this fruit so handled, is waterish and worse.  But the Rind receives outward nourishment, and spends none.  For which cause that is much thicker.  The like practice Palladius and Martial use, thereby to procure, 

"A great Citron." 

They take a Citron when it is young, and shut it up fast in an earthen vessel.  For the Citron will increase continually, till it comes to be of the bigness and fashion of the vessel wherein it is put.  But there must be a hole made through the vessel, whereby the air may get in unto it.  By the like device, Theophrastus assays to produce, 

"Cucumbers and Gourds greater then ordinary." 

By hiding them while they are young that nothing may come at them to hinder their growth.  Like to this device setting them in Fennel stalks, or in earthen pipes.  Whereby the natural juice and nourishment is kept in, to the increasing of their growth.  We will also show, out of Theophrastus, a like device, whereby the Herb, 

"Alisander or Parsley may be made greater." 

You must dig the Alisander around the root, and cover it with Cachryl, and then heap earth upon it.  For the roots spend all the moisture themselves, and suffer no nourishment to ascend up to the buds.  This Cachryl is hot and thick.  And by the thickness it draws nourishment to it, so by virtue of the heat it does Concoct and digest that which it has attracted.  And therefore seeing this does both draw more nourishment to the Alisander, and also Concoct it.  There must needs be a greater augmentation of that Herb.  This practice he borrowed from Aristotle.  This Herb may also be made bigger by another means.  Namely, if when you plant it, you make a hole for it in the ground with a great stake.  For the root will at length fill up the hole.  So there is a means to make, 

"A Radish root grow bigger," 

If it be planted in a cold ground, as Pliny shows.  For Radishes are much cherished and delighted with cold.  As in some cold places of Germany there are Radishes growing as big as a little child.  Some have reported, that if you drive a stake into the ground six inches deep, and put chaff into the pit which the stake has made, and then put in the Radish seed, covering it over with earth and Muck, the Radish will grow up to the bigness of the pit.  By a device not much unlike to this, Florentinus shows how to, 

"Make a great Lettuce." 

You must remove them, and water them well. And when they are grown half a handful high, you must dig round about them, that the roots may be seen.  Then wrap them in Ox Dung, and cover them over again, and water them still.  And when they are waxen bigger, cut the leaves cross with a sharp knife, and lay upon them a little barrel or tub that never was pitched, (for Pitch will hurt the Herb) that so it may grow not in height, but only spread forth in breadth.  So the Herb, 

"Beet may be made greater," 

As Sotion shows.  To make a Beet grow in bigness, says he, you must cover the roots over with some fresh Ox Dung, and divide the leaves or buds.  Lay a broad Stone or a tile upon it, to cause it to spread froth in breadth.  You may also make, 

"Leeks greater," 

By removing them, and laying a great Stone or a broad tile upon them. By the same device, Anatolius shows how to make, 

"Garlic greater," 

By laying tiles on the roots thereof, as upon Leeks. Theophrastus shows another way to make, 

"Radishes greater," 

And he states the gardeners of his time were found to practice it.  They took away the leaves in the winter, when they flourish most, and cast the Radishes into the ground, covering them over with earth.  And so they lasted and grew till summer came again, never shooting forth either into buds or leaves, except it were the earth was gone, that they lay uncovered.  The like experiment does Palladius teach, concerning the Rape-root, whereby to make, 

"Rape-roots greater." 

As soon as you have brought them up, you must strip off all the leaves, and cut off the stalk an inch above the root.  Then make furrows for them in the ground.  And there bury them asunder about eight inches deep.  And when you have cast earth upon them, tread it in.  And by this, you shall have great Rape-roots.  The like means, Theophrastus thinks to make, 

"The Herb Wakerobin to grow greater." 

When it is most full of leaves, and when the leaves be at the broadest, we must bow them downward, winding them round the root within the earth, that the Head does not but forth, but all the nourishment may be committed to the Head of the Herb.  We also may make, 

"Onions to grow bigger," 

As Theophrastus supposes, if we take all that stalk, that is the provider of the nourishment, may it descend downwards.  Lest it should be that chief virtue thereof should spend itself upon the feeding.  Sotion says, that if a man plants onions, he must cut off both the tops and the tails thereof, that so they may grow to a greater bigness then ordinary.  Palladius says, that if we desire to have great Headed Onions, we must cut off all the blade, that so the juice may be forced down to the lower parts. In like manner, if we would have, 

"Garlic Heads greater then common," 

We must take all the greenish substance thereof, before it be bladed, and turn it downward, that so it may grow into the earth.  There is yet another device, whereby to make Herbs and roots grow bigger then ordinary.  But yet I like not so well of it, however many ancient writers have set it down.  And first, 

"How to make Leeks grow greater." 
Columella has prescribed this course.  You must take a great many Leek seeds, and bind them together in Linen clouts.  And so cast them into the ground.  And they will yield great Leeks.  Which thing Palladius also confirms by his authority, in the very same words.  But both of them had it out of Theophrastus, who puts it for a general rule, that if a man sows many seeds bound up together in a Linen cloth, it will cause both the root to be larger, and the buds to be larger also.  And therefore in his time they often found to sow Leeks, Parsley, and other Herbs in the same manner.  For they are of more force when there are many seeds together, all of them concurring into one nature.  Moreover, it makes not a little to the enlarging of fruits, to take the seeds which we would sow, out of some certain part of the former fruit.  As for example, we shall procure, 

"A Gourd of a greater or larger growth." 

One should take the seed out of the middle of the Gourd, and set it with the top downward.  This course Columella prescribes, in his Hortulus.  Look, says he, where the Gourd swells most, and is of the largest compass.  Then, even out of the middle of it, you must take your seed, and that will yield you the largest fruit.  And this is experienced not in Gourds only, but also in all other fruit.  For the seeds which grow in the bowels or belly, as it were, of any fruit, are commonly most perfect, and yield most perfect fruit.  Whereas the seeds that grow in the outward parts, produce for the most weak and unperfected fruit.  Likewise the grains that are in the middle of the ear, yield the best Corn.  Whereas both the highest and the lowest are not so perfect.  But because Gourds yield great increase, the experience here is more evidently in them then in any other.  Cucumbers will be of a great growth, as the Quintiles say, if the seeds be set with their Heads downward.  Or else if you set a vessel full of water under them in the ground, that so the roots may be drenched therein.  For we have known them grow both sweeter and greater by this device. 

Chapter XII 
"How to produce fruit that shall not have any stone or Kernel in it." 

It is a received thing in philosophy, especially among those that have set forth unto us the choicest and nicest points of Husbandry, that if you take Quicksets, or any branches that you would plant, and get out the Pith of them with some Earpicker, or any like instrument made of bone.  They will yield fruit without any Stone, and without any Kernel.  For it is Pith that both breeds and nourishes the substance of the Kernel.  But the Arcadians are of a quite contrary opinion.  For, say they, every tree that has any Pith in it at all, will live.  But if all the Pith be taken out of it, it will be so far from yielding any stoneless fruit, that it cannot chose but to die, and become quite dried up.  The reason is, because the Pith is the moistest and most lively part of any tree or plant.  For the nourishment which the ground sends up into any plant, is conveyed especially by the Pith into all the other parts.  For nature has so ordained it, that all the parts draw their nourishment, as it were, their food and breath, through the marrow or Pith of the stock, as it were through a Squirt or conduit pipe.  Which may appear by experience, seeing any bough or stalk, so soon as the Marrow is gone, returns and crooks backward, till it be quite dried up, as the Ancients have shown.  But I for my part must needs hold both against Theophrastus and against others also that have written of Husbandry, both that trees may live after their Marrow is taken out from them, and also that they will bring forth fruit having Stones or Kernels in them.  This, even though there be no Pith in the tree themselves, as I have shown more at large in my books of Husbandry.  Not withstanding, lest I should omit anything belonging to this argument, I have thought good here to set down the examples which those Ancients have delivered in writing, that every man that wants may make a trial of.  And some among the rest using greater diligence in the proof hereof then I did, may find better success herein then I have found.  There are many means, whereby plants may be deprived of Kernels.  As namely by Engraffing, by taking out their Pith, by foiling with Dung, or by watering, and by other devices.  We will first begin as our founded manner is, with engraffing, and will show how to produce, 

"A Peach-apple without a Stone." 

Palladius says he learned this new kind of Engraffing of a certain Spaniard, which he says also he had experienced in a Peach tree.  Take a Willow bough about the thickness of a man's arm.  But it must be very sound, and two yards long at the least.  Bore it through the middle, and carry it where a young Peach tree grows.  Then strip off all the Peach tree Sprigs.  All but the very top.  Then draw it through the hole of the Willow bough.  Then stick both ends of the Willow into the ground, that it may stand bending like a bow.  And fill up the hole that you bored, with dirt and moss, and bind them with thongs.  About a year after, when the Peach tree and the Willow are incorporated into each other, cut the plant beneath the joining place, and remove it.  Cover both the Willow bough and the top of the plant also with earth.    By this means you shall procure Peaches without Stones.  But this must be done in moist and waterish places.  And besides, the Willow must be relieved with continual watering, and so the nature of the wood may be cherished, (as it delights in moisture) and it may also minister abundant juice to the plant that is Engrafted in it. By the like experiment we may procure, as Avicenna shows, that, 

"A Citron shall grow without any seed in it." 

For, says he, if we Engraff it into a Quince tree, it will yield such a fruit.  Albertus promises to produce, 

"A Medlar without any Stones," 

By Engraffing it into an Apple tree, or a Service tree.  But experience proves this to be false.  Yet, surely, if it be so Engrafted, it will have a softer Kernel a great deal.  The reason which brought the Ancients to think and write thus, was this.  They saw that such fruits as have in the hardest Stones, do grow upon such trees as have in them the hardest Pith. As the Dog-tree, the Olive tree, the Damosin tree, the Myrtle tree, and the like.  They saw also, that such trees as have a soft and a spongy kind of Pith in them, as the Fig tree, and the Alder tree, and such like, bring forth fruit without any Stones in them at all.  And from hence they gathered and concluded, that it is the Pith which nourishes the Kernel.  Which thing howsoever it has had some little shadow of truth in it, yet they should not have extended it generally to all plants, seeing experience proves it to fail very often.  Now let us come to the second means whereby fruit may be prevented of their Kernels.  And this is by taking forth the Pith or Marrow.  As for example.  If you would procure the growing of, 

"A Grape without any Stone in it," 

Democritus counsels you to take a branch or twig of a Vine, and cleave it just in the middle, and either with a Stone, or some instrument made of bone, fetch out all the Pith, in that part which you will plant within the earth.  Or at least as far as you can hollow it without spoil.  Then presently bind up the parts together again with paper stiffly and tightly wrapped about them, and make a trench for them in some moist and very fertile soil, where you must plant them in one, and fasten it to some sure prop, that it may not be wreathed nor bowed.  So will they soon grow up together into one, as they were before.  But it would be much better, if you would put the clove or Head of a Sea-onion into that part which you have robbed of the Pith.  For this is as good as glue to fasten them together.  And the moisture hereof will keep them supple, as also the heat hereof will cherish them much.  Theophrastus says, that you may procure Grapes without any Stones in them, if you rob the Vine branch of the Pith that is in it, whereof the Stones are found to be Gendred.  And Columella says, that if you would have Grapes without Stones, you must cleave the Vine branch, and take out all the Pith.  But so, that the buds be not hurt thereby.  Then join it together, and bind it up again, so that you crush not the buds.  And so plant it in a well soiled ground, and there water it often.  When it begins to shoot up into slips, you must dig deep about it often.  And when it comes to bear, it will yield Grapes without any Stones.  Palladius says, there is a pleasant kind of Grape which has no Kernels in it, so that it may be swallowed down easily, and that with no small pleasantness, as if it were many stoned and eaten up together.  The manner of procuring it is, as the Greeks record, by art assisted by nature.  The set which we would plant, must be cleft in the middle, so far as we mean to set it within the ground.  And when we have picked and clean scraped out all the Pith of those parts, we must close them together again.  And when we have bound them hard up, set them in the earth.  But the bond wherewith they are tied up, must be made of Paper or Parchment.  And the ground where they are set, must be a moist place.  Some go to work more precisely, and put the plant so cleft and made up again, into a Sea-onion, so far as the plant was cloven.  For by the help thereof, all plants do sooner and easier take root.  Pliny likewise says, there is a new invented kind of Grape, when the Vine branch that is to be planted, is cloven in the middle, and all the Pith is scraped out, and the pieces knit up together again, with a special care that the buds receive no harm in any way.  Then they set the Vine branch in a well soiled ground.  and when it begins to shoot forth, they prune it, and dig often about it.  The Grapes which it bears afterwards, will have no hard Kernel in them, as Columella writes.  However, it is a great marvel that there can be in them any Kernels at all, though never so soft.  Seeing all the Pith, which is the mother of the Kernel, is quite taken away.  But surely I for my part marvel at those who think it strange that a tree should live when this Pith is gone, and are persuaded that a Vine branch can bear fruit with Kernels when the Pith is taken out of it.  Seeing many men in the Country are eyewitnesses that there do many plants live without any Pith in them.  And seeing also it is impossible almost that any tree should bear fruit without Kernels, because the Kernel carries itself the very seed whereby one fruit may be generated of another.  Likewise you may procure, as Democritus also shows, 

"Pomegranates and Cherries without any Stones," 

If in like manner you pick out the Pith of young plants that you set.  And Africanus says, if you deal with these as with Vine branches, plucking out the Pith after you have cleft them, and then plant them.  And after a while cut off the upper parts of the plants when they have budded forth, then the Pomegranates set, will yield fruit without any Kernels.  Palladius borrows this same experiment of Africanus, and sets it down word by word as he does.  Likewise that, 

"A Cherry tree may bring forth fruit without any Stone within," 

Martial shows more distinctly.  Cut off a young plant about two foot long, and cleave it as it stands in the ground, down to the root.  Then fetch out the Pith on both sides, and presently tie them up again fast, and cover the whole cleft both on the top, and on both sides, with Muck.  So shall they grow fast together again in one year.  Then Engraff some young Sprigs from a Cherry tree, such as never bore any fruit before into this stock.  And by this means you shall procure Cherries without any Stones at all.  Others, that they might accomplish their purpose more speedily, did not cleave such tender young Cherry trees, but bored a great hole through trees of good growth, so that it might pierce the whole Pith, and cross it in the middle if the tree.  Then they put a stake or a wedge into it, which might stop the passage of the Pith, that one might be ministered into the upper parts.  In like manner, Africanus teaches how to procure, 

"A Peach without any Stone." 

You must, says he, bore a hole beneath through the body of the tree.  And having so cut off the Pith from passing upward, you must fill up the hole with a stake of Willow or Prickwood.  So shall you intercept the Pith from ascending out of the root into the branches.  Some writers are there, which show how to procure stoneless fruit by diligence in dressing and trimming of plants.  It is held for a rule in Husbandry, that soft, fat, and moist nourishment does alter all wild and unkindly fruit into that which is milder and more natural. It is a kind of mildness in fruit, to have a little, soft and sweet Kernel.  As on the contrary, it is wildness to have a great and hard Kernel, for it comes by reason of a kind of harsh and dry nourishment that the earth sends up into them.  Wherefore no doubt but we may procure the Kernel of a fruit to be smaller and more tender , by diligence and skill in dressing them. To begin with a Vine... 

"How a Vine may bring forth Grapes without a harsh and stony Kernel." 

At such time as Vines are pruned, you must take a fruitful Sprig, somewhat near the top as you can, and there, as it grows, you must pick out the Pith at the highest end, never cleaving it, but hollowing it with some fit instrument as well as you can.  and there uphold it with a prop that it bow not down.  Then take some Cyrenian juice, as the Greeks call it, and pour it into the place that is hollow.  But first you must steep this juice in water, to the thickness of Sodden 

 HYPERLINK "http://members.tscnet.com/pages/omard1/w.htm" \l "wine" Wine.  And this you must do for eight days together every day once,  until the Vine branch sprouts forth again.  Columella says the very same.  That the Vine branch as it grows upon the Vine must be cut, and the Pith of it fetched out with some fit instrument, as well as you may, out of the top without the cleaving of the branch.  But the branch being whole, and still growing on the Vine.  You must put into it some Benjamin or Cyrenian juice steeped in water, as was shown before, and set it upright with a prop, that the juice may not run forth.  And this is to be done for eight days together.  So if we would procure, 

"A Myrtle without a Kernel," 

Theophrastus teaches us how to do it.  If you water the Myrtle tree with hot water, then, says he, the fruit will be better, and without any Kernel.  Some affirm, that this experiment was found out by chance.  For once there stood near to a bath, a Myrtle tree which no man regarded.  The visitors to the bath took off some of the fruit by chance, and found them without any Kernels.  Then they carried some home, and set them, and so this kind of fruit began first in Athens.  Didymus also says, that if the Myrtle tree be often watered with warm Liquor, it will yield berries without any Stones or Kernels within.  Theophrastus shows yet another way whereby this may be effected.  Take, says he, the filth or shavings of skins, and put them in Urine.  And so lay them about the root of the Myrtle tree at such time as the buds begin to show themselves.  And so shall you have berries that have either none at all, or else very small Kernels in them.  Likewise the Pomegranate may be produced without any Kernels within it, if you lay good store of Swine Dung about the root of the Pomegranate tree. 






Chapter XIII 
"How Fruit may be produced without any outward Rinds or Shells." 

The very same helps and devices which we prescribed for the producing of fruit without their inner Kernel, we may likewise use in the practice of producing Nuts, and such like fruit as are likely to grow in shells and Rinds.  That they may grow naked as it were without any shell at all.  And first this may be effected by taking away the Pith from the plant that bears them so. 

"A Nut without a shell," 

May be produced, as Damageron teaches.  If you bore a hole through the Nut tree, and put into it a stake of Elm to fill it up.  You shall thereby stop the Pith from ascending into the upper parts.  And so no shells can grow because it is the Pith only that causes them.  Palladius counsels you to bore the hole through the root, and stop it with a stake of Box, or some wedge made of Iron, or of Copper.  But Theophrastus shows, how to procure, 

"Almonds and Chestnuts with a soft shell," 

And this is by skill in dressing the trees.  If you would soften and alter the fruit, we must apply the root with Swine Dung.  For this is a very forcible worker.  Likewise, often digging will cause both the plants to prosper better, and the fruit to become better also.  For the Kernels will be smaller, in such fruit as have any Stones in them.  And such fruit as grow in shells or Rinds, as Almonds and Chestnuts, will have the softer shell without, and the larger Kernel within.  For the greater store of nourishment there is applied to the tree, the moister it is, and the substance of the fruit is so much the more increased.  But Palladius would persuade us, that if we rid away the earth from the roots of the Almond tree some certain days before it begins to blossom, and all that while applying them with warm water, we shall hereby procure Almond shells to be very tender.  If we would produce, 

"That kind of Nut which is called Nux Tarentina," 

The same author Damageron has shown us how to do it.  Every Nut and Almond  will yield a mild fruit with a tender shell, if we continually apply the body and the root of the tree with pouring ashes upon them.  And likewise all other kinds of fruit that grow in any shell or Rind, may be so wrought upon, and will suffer the like alteration by the like means practiced upon them.  If you would produce a Tarentine Nut, Palladius says, you must water the tree with Lye thrice a month throughout the whole year, and so you may obtain your purpose.  Others effect such alterations by correcting the plants.  As, by cutting off the tops of the roots.  If the Nut be too hard shelled, you may also remedy it by cutting and paring off the bark of the tree as Damageron shows.  For by this means you draw down that harsh and wild Humor.  The reason for this is, because the bark of the tree answers to the shell of the fruit.  And therefore, as to amend the inner Kernel we abated the Pith, so to soften or amend the outer shell or Rind of the fruit, we must abate the bark of the tree.  A thing which we have observed by another like example.  For a Peach being Engrafted upon a bitter Almond tree, the Pill of the fruit thence growing was so bitter, that it could not be eaten until the Pill were pared off.  This secret may stead you in many other experiments of the like kind.  But this kind of Nut, which we now speak of, I have growing in my own orchard.  And it has such a tender shell, and so thin, that as soon as ever it is but touched, the shell falls off, and the fruit is bare and naked.  Florentinus produced, 

"An Almond without a shell," 

On his manner, he broke the shell very carefully, so that the Kernel was kept whole.  Then he took Wool, and sometimes green leaves of the Vine, or of the Plane tree, and wrapped it about the Kernel .  Lest he should have set it without any covering about it, the Emots or such like Vermin should have gnawn it.  Columella shows another device whereby we may procure, 

"A Filbert to become a Tarentine Nut." 

When you have made your pit wherein you intent to set your Nut, put into it a little earth, about half a foot deep.  And there plant the seed of Fennel-giant.  And when the Fennel has come up, cleave it, and within the Pith of it put your Filbert  without any shell upon it, and so cover it all over with earth.  This if you practice before the Calends of March, or between the Nones and the Ides of March, you shall have your purpose.  They prescribe likewise another device, whereby, 

"Gourds may bring forth fruit without any seeds within them." 

The Gourd, say they, will grow seedless, if you take the first branch or Sprig of a Gourd, when it is a little grown up, and bury it in the earth as they use to deal by Vines, so that only the Head thereof may appear.  And so soon as it is grown up again, to bury it so again.  But we must have a special care that the slips which grow up out of the stalk be cut away, and note but he stalk left behind.  So shall the fruit that grows upon it, whether it be Gourds or Cucumbers, be destitute of all seed within.  Likewise they will grow without seeds in them, if the seeds which are planted, be Macerated or steeped in Sea Samine oil, for the space of three days before they be sown. 


Chapter XIV 
"How to procure fruits, to be of diverse colors, such as are not naturally incident to their kind."
Now we will show how to color fruits.  The effecting whereof there have been diverse means devised.  As watering, and Engraffings which can never be sufficiently commended or spoken of, other like practices.  To begin with Engraffing.  If we would color any fruit, we must Engraff it upon a plant that flourishes with the same color which we would borrow.  As for example, if we would produce, 

"Red Apples," 

We must Engraff them upon a Plane tree, and the fruit will be red, as Diophanes, Didymus, and Palladius affirm.  So we may procure that the fruit, 

"Rhodacens shall grow red," 

If we Engraff them upon a Plane tree, as Africanus witnesses.  Of whom Palladius learned that the way to make Rhodacens look red, is to Engraff them into a Plane tree.  If you would have, 

"Citrons of a red scarlet color," 

Avicenna shows you may effect by Engraffing them into a Pomegranate tree.  For we have shown before that such an Engraffing may well be made.  But if you would have, 

"Citrons to be blood red," 

Florentinus shows that you may effect this by Engraffing them into a Mulberry tree.  Which experiment Diophanes approves.  Likewise he that desires to have, 

"Red Pears ," 
Must Engraff them into a Mulberry tree.  For this means the Pears will grow red, as Tarentinus and Diophanes do witness.  So also you may procure, 

"A white Fig to become red," 

By Engraffing  it upon a Mulberry tree, as the same Diophanes witnesses.  By the same means, 

"Apples may be of a blood red color." 

If it be Engrafted  into a Mulberry tree, as Avicenna shows.  But Beritius and Diophanes write, that the Mulberry tree itself, which makes all other Apple fruit to become red, may be caused to bring forth, 

"White Mulberries," 

If it be Engrafted into a white Poplar tree.  For this will alter the color of the fruit.  But Palladius procures this effect by another means.  Not by Engraffing the Mulberry into a white Poplar, but into the Fig tree.  For this also will alter their color, and cause, 

"White Mulberries," 

As he shows in his verses.  Wherein he says, that the Fig tree does persuade Mulberries to change their own color and to take hers.  Whereof I myself have seen the experience.  Likewise, of 

"A white Vine may be made red Wine," 

If  we Engraff a white Vine into a black.  For the stock into which it is Engrafted, will alter the color much, as I have seen by experience in Honey Grapes, those which we call Greek Grapes.  For the Vines which have been Engrafted upon those Greek Vines, have yielded a blackish juice or Wine. And the more often such Engraffing has been made, the blacker the juice that was yielded.  In the places bout the Hill Vesuvius, the white Wine Grape, which grows upon her own stalk that is Engrafted into the Greek Vine, yields a more high-colored Wine then others do.  Another way to make, 

"Apples grow red," 

Is by diligent and cunning dressing, even by applying them with hot and fat Receipts.  For there are two chief elements or principles of color.  White and black, or dark colored.  Now by dressing them, and applying fat things unto them.  We may procure every flower or fruit that is blackish, to become brighter and fresher colored.  Whereas on the other side, if they be neglected, that we do not bestow pains and care in trimming them, their color will not be so lively, but Degenerate into a whitish hue.  For all colors that begin to fade, wax somewhat whitish.  Beritius therefore, endeavoring to make Apples grow red, watered them with Urine, and so obtained his purpose.  But Didymus,  

"To procure red Pomegranates," 

Watered the tree with bath water Sodden into Lye, and some other water mixed therewith.  But there is yet another device, whereby we may procure, 

"Apples to grow red," 

By opposing them directly to the greatest force of the Sunbeams.  For this will make them red.   Beritius, that he might cause the reflex of the Sunbeams to be more forcible upon the fruit, used this Slight.  He fastened certain stakes into the ground, and weighing down the boughs that had fruit upon them, he bound them charily without hurting the fruit to those stakes.  And near thereunto he dug certain ditches filling them with water, or else would place some other vessels full of water near the boughs.  Casing this in his conjecture, that surely the heat of the Sun lighting upon the water, would cause hot vapors, which being reflected together with the heat of the Sun into the places near adjoining where the fruit hangs, and so reflected upon the fruit, would procure them to be of a reddish and goodly color.   Beritius assayed to procure, 

"Red Apples," 

by another device, by a secret kind of operation.  Under the tree he would often set Roses, which did lend there goodly hue to the Apples that grow upon the tree above them.  Democritus practiced the like device not upon Apples, but upon Rhodacens, and made, 

"Red Rhodacens," 

by planting Roses underneath the tree, round about the roots.  Likewise we may color fruit by coloring the seeds of them.  For look what color we procure in the seed, either by Steeping it in some colored Liquor, or by any other means, the fruit will grow to be of the same color which the seed is, when it is set or sown.  As for example we may color, 

"Peaches," 

With Sanquinary or Vermillion.  If we bury a Peach Stone in the ground, and take it up again seven days after (for in that time, the Stone will open of itself) and then put into it some Vermillion, and bury it in the earth again, and afterward look carefully unto it, we shall thereby procure Vermillion colored Peaches.  And  Democritus is persuaded, that if we should put into it any other color after the same manner, the Peach would be of that other color.  It is a thing commonly reported among us, and it is not unlike to be true, that, 

"Peaches may be of a Sanguine color," 

By another means.  You must take a Peach Stone, and put it into a Carrot that is then growing, and the stalk which grows of that Stone in the Carrot.  If it be carefully nourished and preserved, will bring forth Peaches of a Sanguine color.  In like manner, if you would have, 

"White Kernels growing in a Pomegranate." 

Palladius shows how to do it, by the authority of Martial.  If you take Chalk and white Clay, and with them mingle a quarter so much plastering, and apply the Pomegranate tree roots with this kind of foliage or Dunging, for the space of three whole years together, you shall obtain your purpose.  Likewise, if you desire, 

"Melons of a Sanguine color." 

You must take Melon seeds, and steep them in Sanguine Liquor for three or four days together before you set them, you may easily have your desire.  Or else, if you open a little the skin of the seed, and put within it the juice of red Roses, Clove-gilliflowers, and Blackberries that grow upon Brambles, or of any other like thing.  So that it be not hurtful to the seed, you may effect your purpose.  And I suppose that the Sanguine colored Melon  which are seen in these countries, are thus used, that they may be of this color.  Consequent upon these devices is that the sleight whereby, 

"A Peach may grow with any writing upon it." 

The Greeks affirm, that a Peach may be made to grow with a writing upon it, if you take out the Stone and bury it in the earth for seven days.  And then when it begins to open, pluck out the Kernel, and write in it what you will, with Vermillion juice.  Then bind up the Kernel into the Stone again, and set it so into the ground, and you shall have growing a written fruit.  Now as the Sun does color the Herbs that it may welcome at, as we have shown.  So by keeping the force of the Sun away from them.  And with us, 

"A Lettuce may be made white," 

As Florentinus shows.  If you would, says he, procure goodly white Lettuce, then must you bind together the tops of the leaves, two days before they be gathered.  For so they will be fair and white.  Likewise you may whiten them by casting sand upon them.  And with us, 

"Artichokes are made white," 

By the very same means which we speak of.  And if you would cause, 

"Beets to become whiter then ordinary," 

You must cover the roots over with Cow Dung, and as we spoke before concerning Leeks so here you must cleave the bud, and lay a broad Stone or a tile upon it, as Sotion shows.  So Columella teaches how to make, 

"Endive to grow white," 

When the leaves are shot forth, you must tie them about the tops with a small string, and cover them over with an earthen vessel set fast into the ground.  And the Herb will be white.  Others are at less charges, and cover them over with some earth. Our gardeners lay them in sand, and so make them very white.  If you would procure, 

"White Sperage," 

You must put the slips as soon as ever they appear out of the earth, into a broken Reed.  And there let them grow for a while, and afterward when you take away the Cane or Reed, the Sperage will be whiter then ordinary. 

Chapter XV 
"How the color of Flowers may also be changed." 

In transforming and meddling the colors of flowers together, we may procure such strange medleys, as nothing can be more delightful to be seen. Those which are of a deep purple color may be meddled with azure blue.  Those which are white as Milk, may be meddled either with a duskish hue, or with a green, or crimson, or some other Compound colors.  In the beholding whereof, the mind cannot choose but be affected with great delight, and be ravished with admiration, and as it were quite overcome with the excellent beauty of them.  Wherefore we will set down certain rules, whereby we may be able to alter the color of flowers, as we prescribed certain rules before, whereby we have shown how to alter the color of fruit.  And first we will show, how by Engraffing, 

"Gilliflowers that are of themselves purple, or else white, may become azure blue," 

You must cut off (somewhat near the root) a stalk of Endive or Blue-bottle, or Bugloss, but the old wild Endive is best for this purpose.  And let it be grown to an inch in thickness.  Then cleave that in the middle which is left growing in the ground, and plant into it a Gilliflower new plucked out of the earth, root and all.  Then bind up the stalks or slips with some Slight bond, and lay a good store of earth and Dung round about it.  So shall it yield you a flower, that is somewhat bluish, of a most delightful color to behold.  This, many of my friends will need to persuade me, though for my own part, I have often made trial of it, and yet never see it effected.  But this I have seen.  That a white Gilliflower slip being Engrafted into a red Carrot made hollow for the same purpose.  And so buried in the earth,  has yielded a sea colored flower.  If after the same manner you Engraff it into the root of Orchanet, by which means also you may turn a purple Gilliflower into a scarlet.  If you would have, 

"A Rose, as also the flower Jasmine to be of a Yellow color." 

You may procure it by Engraffing either of them into a Broom stalk.  For of all other, the Broom flower is most yellow.  And though we cannot do it so well, by clapping the leaf or the bud of the one upon the leaf or bud of the other, yet it may be effected by boring into the stalk after this manner.  You must set a Rose or a Jasmine near to the Broom, and when they are somewhat grown, take them up together with the earth that is about them (for they will prove better when they are set again, with their own earth which is about them, being as it were their mother, then with any other earth that shall be as it were their step-mother,) then bore a passage into the Broom stalk and plant it into the Broom.  And there, cover the with Loam where the Engraffing  was made.  And so bind them up.  Afterward, when the set is grown into the stalk, you must cut off all the Head somewhat above the Engraffing place.  So shall you have a Rose or a Jasmine thereby growing, of a lovely yellowish color.  Which kind of flowers are very usual with us, and this their borrowed color is so orient and bright that the eye is scarce able to endure the brightness thereof.  There is another means also whereby we may color flowers, and that is by pouring some coloring into the roots.  If you would have, 

"Lilies to be red," 

We will show how to do it, as Florentinus has shown us.  Take a Lilly Clove or Head, and when you have opened it well, pour into it some Sinoper, or any other coloring, and the Lilly flower that grows out of the Clove so dressed, will be of the same color.  But you must be very careful that you hurt not the Clove or Head, when you so open it.  And besides, you must be sure to cover it with fat and well soiled earth.  By the like means you may procure, 

"Lilly flowers of a purple color." 

The manner whereof, Anatolius shows to be thus.  You must take ten or twelve Lilly stalks, about such time as they are ready to yield flowers.  Bind them all together and hang them up in the smoke.  Then will there spring out of them some small roots, like unto a Scallion.  Therefore when the time of the year serves to set them, you must steep the stalks in the Lees of red Wine, until you see they are thoroughly stained with that color.  You must take them apart, and set every one of them by itself, watering them still with the same Lees.  And so shall you have Lilies that bear a purple flower.  Cassianus attempted by the very like means, 

"To produce white Ivy," 

He Steeped it in white Marle, and covered the roots of it with the same Mortar for eight days together, and it brought forth white berries.  We may effect the like matters by careful manuring and dressing of fruit.  For if we apply them with fat and fertile Muck, the flowers will be a great deal the better colored, and may be made blackish.  As we have often proved in Clove-gilliflowers, which we have procured to be so deep colored, that they have been even black.  And on the contrary, 

"Roses, Clove-gilliflowers, and Violets will wax of a whitish color," 

If they be not carefully looked unto, that either you do not water them well, nor transplant them, nor dig about them, nor feed them with Muck.  For by this means Theophrastus writes, not only these kind of flowers, but almost all other, that grow in the woods and forest unregarded, do become light colored.  But Didymus has devised another kind of sleight diverse from these.  Whereby he makes Roses and Clove-gilliflowers to become white very suddenly.  And this is by smoking and perfuming them with Brimstone about the time they begin to open. 

Chapter XVI 

"How fruits and flowers may be made to yield better flavor then ordinary." 

As it is pretty and delightful to see fruit and flowers wear a Counterfeit color, so it is worth our labor to procure them a more fragrant smell then their ordinary kind is found to afford.  Which thing we may effect by diverse ways, by planting, by watering, and by other devices.  and for example sake, we will first show, how to make, 

"Lemons to become very Odoriferous." 

If we take that least kind of Lemon, which is called Limoncellum picciolum, and Engraff into a Citron tree, the stock will inspire the fruit with a very nice smell.  And the more often that you so Engraff it, the sweeter smell it will afford, as by daily experience we have tried in our Naples gardens.  So also we may procure, 

"Very Odoriferous Pears," 

By Engraffing them upon a Quince tree, for the stock thereof will lend the fruit a graceful favor.  Diophanes vouches, that, 

"Apples may be made more Odoriferous," 

If they are Engrafted into a Quince tree.  And that hereby are procured those good Apples which the Athenians call Melimela.  And I suppose that the Apple called Appium malum, was produced by the often Engraffing of an Apple into a Quince tree.  For the smell of it is somewhat like a Quince.  And it is not unlike that Appius Claudius found it out, and first procured it by the same means.  Likewise we have with us great red Apples, and some of them of a murky color.  Which yield the same smell.  And questionless could never be produced but by the same means.  So we have procured, 

"The Centifole Roses to be more Odoriferous." 

If you would do so also, you must Engraff it into that kind of Rose, which by reason of the sweet smell of Musk that it carries with it, is called Moschatula.  But you must often reiterate the Engraffing of it again and again.  So shall it be more beautiful and more full of leaves, and smell the sweeter.  But it is best to Engraff it by Inoculation, by clapping the bud of the one upon the bud of the other.  For so it will take soonest, and prove best.  By a Slight not much unlike this we may procure, 

"Vines to smell of sweet Ointments," 

As Paxamus shows.  If you would have the Vine to smell sweetly, and the place where it grows, you must take the branches and cleave them, and pour in sweet Ointments into them when you are about to plant them.  But your labor will take the better effect, if you first steep the branches in sweet oil, and then plant or Engraff  them.  I have practiced an easier and slighter way, besmearing the branches that are to be Engrafted, with Musk, or else Steeping them in Rosewater, if the Musk did not stay upon them.  So also we could make, 

"Lemons to be as Odoriferous as Cinnamon," 

By taking the Sprigs that are to be planted, and besmearing them with oil or the water of Cinnamon and dressing them with much industry and diligence.  And this kind of Lemon is usual among us.  And is termed by the common people Limon celleum incancellatum.  There is also another device whereby fruit may be made Odoriferous, and to smell of Spice.  And this is, by taking the seeds of them, and Steeping them in sweet water before they be sown.  As for example, if we would procure, 

"Odoriferous Artichokes," 

Cassianus has declared out of Varro, the manner how to effect it.  You must take Artichoke seeds, and steep them for the space of three days in the juice of Roses, Lilies, or Bays, or some other like, and so to set them in the ground.  Also you may make Artichokes smell like Bays, if you take a Bayberry, and make a hole in it, and put therein your Artichoke seed, and so plant it.  Palladius records out of the same author, that if you steep Artichoke seeds for three days together in the oil of Bays, or Spikenard, or Balm gum, or the juice of Roses, or of Mastick, and afterward set them when they are dry, that then the Artichokes that grow out of those seeds, will yield the smell and favor of that which the seeds were before steeped in. 

"Melons of the fragrant smell of Roses," 

After this manner...by taking Melon seeds, and laying them up among the dry Roses, and so planting them one amongst the other.  I have procured Melons to smell like Musk by opening that part whereby the seed sprouts out, and Steeping them in Rosewater wherein some Musk is Distilled also, and so planting them after two days Steeping .  So we have procured, 

"Odoriferous Lettuce," 

By taking the seed of Lettuce, and putting it into the seed of a Citron, and so planting it.  After the same manner, you may learn to make, 

"Flowers grow that shall smell of Cloves." 

If you take the seeds of those flowers, and lay them in Clove powder, or the oil of Cloves, or Clove-water Distilled.  And so set them.  For by this means the flowers will entertain the smell and favor of the Cloves.  And this I take it, was the cunning sleight whereby our ordinary Clove-gilliflowers were first produced.  For questionless, Gilliflowers do grow everywhere of themselves without any such pleasant smell.  And besides, they are of a smaller size, and of their own kind somewhat wild.  But it should seem, that the gardeners did by their industry and trimming, bestow the smell of Cloves upon them, by Steeping their seeds in Clove-water, or by supplying them with the oil of Cloves, or else by sticking Cloves in the roots of them.  And so planting them.  We may add to these Slights another device, 

"How to make Garlic grow that shall not smell rankly and unfavorably." 

Sotion has taught us the way.  If, says he, you do set Garlic, and pluck it up again, both when the Moon is underneath the Earth, it will not have any bad favor.  And Theophrastus has taught us a means, 

"How we may procure Roses to yield a more Odoriferous smell." 

Namely, if you take Garlic, and plant it near your Roses.   

Chapter XVII 
"How to procure fruits to be sweeter and pleasanter for taste." 

There are some trees, which cannot away with any scar.  But if you cut their stock never so little, or make any other scar in them, presently the air and the extrinsecal heat get in, and so the trees perish.  For the Corruption will fall downward to the root, and so make the trees presently to wither and fade away.  Now there are other trees, which will abide not only a scar, but also to have their stock cleft, and to be bored into.  Yes, and by this means also, they will bear fruit more plentifully.  As does both the Pomegranate tree, the Almond tree, and the Apple tree.  Of all which there is very great use.  The reason hereof is this.  Their nature and kind is, to receive so much nourishment as is sufficient for them, and to void away hurtful and superfluous Humors.  For as those living creatures which sweat most, or have some other issue in their bodies, are most healthful and likely to live longest.  So when these trees have a cut or a scar in them whereby they sweat out, as it were, their hurtful and superfluous moisture, they do more easily digest that moisture which is left behind within them. And the better that the moisture is digested, the sweeter and pleasanter is their juice.  And besides, they will live, if the parts have any continuation at all, though it be never so little, only if they may but hang together.  And therefore they will easily defend themselves from any harm that may happen unto them by cutting or mangling of any of their parts.  We will show how to procure fruit that shall be sweeter in taste then ordinarily their kind is likely to afford.  First by Engraffing, secondly by boring or cutting, and last of all by other means.  And first, by Engraffing we may procure, 

 "Cherries that shall have in them the Relish of Bays," 
For as we have shown before, Engraffing may amend those defects that are in plants and endure them with better qualities.  So that if you have any fruit that is loathsome, because it is too sweet, do but Engraff it into a bitter tree, and there will be such a medley, that your fruit shall have a very savory Relish.  Pliny says, that if you Engraff a Cherry upon a Bay tree, you shall then have Cherries then growing that will have the taste of the Bay.  Palladius says the same.  Engraff a Cherry upon a Bay tree, and the fruit that grows thence, will have the Relish of the Bay.  In my time, there have been seen certain Cherries in Naples, which they called Bay-cherries, somewhat bitter, but yet pleasant withal.  A most excellent kind of fruit, far better then any other Cherries.  Of a very large size, full of juice, of a very Sanguine color, that have a bittersweet taste, so that they are neither loathsome for their overmuch sweetness.  Nor yet to be refused for their overmuch bitterness.  So likewise may be procured, 

"Sweeter Apples by Grafting them into a Quince." 

For if you do Engraff an Apple into a Quince, the Apple will have a Relish like Honey.  Which kind of fruit the Athenians do therefore call Melimela, because they taste like Honey, as Diophanes shows.  Now we will show also, that by Husbandry and skillful dressing, fruit may be made sweeter in taste.  Namely, by piercing or boring the stock, or scaring it round about, or by some other chastisements, as the Husbandmen are like to call them.  For by these means, the trees may purge themselves of their superfluous moisture, and so they will bear the sweeter fruit.  As for example.  If you would learn, 

"How to procure the Almond tree to yield fruit without any bitterness." 

Aristotle has taught the way.  You must knock a great nail into the body of the Almond tree, that the Gum of tree, which causes bitterness of the fruit, may drop out by that passage.  And this is such a sleight that hereby you may tame, as it were, wild trees, and alter their nature into a milder kind.  Theophrastus says, that if you dig round about the stock of the Almond tree, and bore through it about nine inches above the ground, the Gum will thereby drop out, and so the fruit will become the sweeter by that chastisement.  If you cut off a bough, or an arm of it, so that the Gum may have egress that way, and if you wipe away the Gum still as it comes forth, and observe this for two or three years together, you may by this means alter a bitter Almond tree into a sweet one.  For the bitterness proceeds from not other cause, but only from the superfluity of the nourishment and moisture, which is abated by boring into the stock.  And when once that which is superfluous is evacuated, then that which is left, is more easily Concocted, and so the tree becomes fertile in bringing forth a sweeter and better fruit.  Africanus likewise affirms, that if you dig about the stock of a bitter Almond tree, and make a hole into it some four inches above the root, whereby it may sweat out the hurtful moisture, it will become sweet.  Pliny says the same.  If you dig round about the stock, says he, and bore through the lower part of it, and wipe away the Humor which issues forth, a bitter  tree will become sweet.  Some there are, who after they have made that hole, do presently put Honey into it, that it may not be quite empty.  For they are of the opinion, that the Relish of the Honey is conveyed up into the fruit, through the Pith, as through a conduit pipe.  As for example sake, if we would procure, 

"Sweet Citrons," 

(for that kind of fruit was not often found to be eaten in Theophrastus's time:) nor in Athenaus's, as himself reports.  Nor yet in Pliny's time.  Palladius has shown, hot to alter the bitter Pith of a Citron tree into sweet.  His words are these.  It is reported that the bitter Piths of Citrons may be made sweet, if you take the Citron seeds, and steep them in Honeywater, or else in Ewes  Milk, (for this is better) for the space of three days before you set them.. Some do bore a hole sloping into the body of the tree.  But not quite through it.  By which passage the bitter Humor drops away.  This hole they make in it about February, and leave it so, till the fruit is fashioned.  But after the fruit is fashioned, then they fill up the hole with Mortar.  And by this device the Pith is made sweet.  This has  Pontanus

 HYPERLINK "http://members.tscnet.com/pages/omard1/p.htm" \l "potanus"  set down in his book called, The Gardens of Hesperides.  What is it, says he, that art will not search into?  Cut a thick Vine, and make it hollow on the top, about thy hand breadth.  But so, that the brim of the hole be brought round and something close together, so the sides be about an inch thick and no more.  Pour into it and fill it up with liquefied Honey, and cover it with a broad Stone that the Sun

 HYPERLINK "http://members.tscnet.com/pages/omard1/s.htm" \l "sun"  may not come at it.  And when the Vine has drunk in all that, then fill it up again with the like.  And when that is soaked in also, then open the Concavity wider, and let the Vine grow.  But you must continually water the tender roots thereof with man's water.  And you must be sure that you leave not buds or leaves upon the stock, that so there may be no other moisture let into it, but the whole vine may grow up as it were in the spring of Honey.   Palladius shows also, 

"How to make sweet Almonds of bitter ones," 

Even by boring a hole in the middle of the stock, and putting into it a wood wedge smeared with Honey. 

"Sweet Cucumbers," 

May be procured, by Steeping 

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "cucumber" Cucumber seeds in sweet waters, till they have drunk them up.  For they being planted, will produce sweet Cucumbers.  Theophrastus shows how to make sweet Cucumbers, even by the same method.  By Steeping their seed in Milk, or else in water and Honey mixed together.  And so planting them.  Columella says, that a Cucumber will eat very tender and sweet, if you steep the seed as such before you set it.  Others, because they would have the Cucumber to be the sweeter, do steep the seed thereof in Honeywater.  Pliny and Palladius do write the same things of the same fruit, out of the same authors.  Cassianus has declared out of Varro, how to procure, 

"Sweet Artichokes growing," 

You must take the Artichoke seed, and Steep them in Milk and Honey, and after you have dried them again, then set them, and the fruit will Relish of Honey.  So you may procure, 

"Sweet Fennel growing," 

For if you Steep Fennel seed in sweet Wine and Milk, then will the fruit that grows out of those seeds, will be much sweeter.  Or else, if you put the seeds thereof in dry Figs, and so plant them, the like effect will follow.  So you may procure, 

"Sweet Melons," 

As Palladius shows, even by Steeping the seeds thereof in Milk and sweet Wine for three days together.  For then if you dry them, and set them being so dried, there will grow up a very sweet fruit.  Likewise you may procure, 

"Sweet Lettuce," 

For if you water them in the evening with new sweet Wine, and let them drink for three evenings together as much of that Liquor as they will soak up, it will cause sweet Lettuce, as Aristoxenus the Cyrenian has taught out of Athenaus.  So, 

"A sweet Radish may be procured," 

By Steeping the Radish seeds for a day and a night in Honey.  Or in Sodden 

 HYPERLINK "http://members.tscnet.com/pages/omard1/w.htm" \l "wine" Wine, as both Palladius and Florentinus have recorded.  So you may procure the same, by Steeping the seeds in new sweet Wine, or else in the juice of Raisins.  There is also another device, whereby to make sharp or bitter fruits to become sweet. And this is by art and cunning in dressing them.  As, by pouring hot water, or the Lees of oil, or casting soil and such like about their roots.  As for example.  When we would, 

"A bitter Almond to become sweet," 

We cast some sharp piercing matter upon the root, that by virtue of their heat, the tree may the more easily Concoct her moisture, and so yield a sweeter fruit.  Theophrastus says, that if we apply hot and strong Oil, as Swine 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung, or such like, to the root of the bitter Almond tree, it will become sweet.  But it will be three years before the tree will be so changed.  And for all that time you must use the same Husbanding of it.  Africanus says, if you uncover the roots, and apply them still with Urine, or with Swine 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung, then will the fruit will be sweeter.  The Quintiles report of Aristotle, that, by covering the Almond tree root with Swine 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung, in March, of a bitter one it becomes sweet.  And Palladius uses the very same practice.  By the same device, 

"Sharp and sour Pomegranate trees may be made to bring forth a sweet Pomegranate." 

For these also may be changed from sharp and sour into sweet.  Aristotle shows in his book of plants, the Pomegranate trees, it their roots be applied with Swine 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung, and watered with some cool sweet Liquor, the fruit will be the better and sweeter.   Theophrastus says, the roots of a Pomegranate tree must be applied with Urine, or with the offals and refuse of hides, yet not in too great a quantity.   For the roots of this tree have need of some sharp matter to gnaw upon them, and most of all, every third year, as we said before of the Almond tree.  But indeed the Pomegranate roots are more durable.  The reason is, because of a kind of softness in the roots, which is peculiar unto them alone.  Now Swine 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung, says he, or somewhat that is of the like operation, being cast upon the roots, does sweeten the juice of the tree.  As also if you pour on good store of cold water, it will work some kind of change thereof.  Paxamus prescribes this course.  To dig round about the root of the tree, and to lay Swine 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung upon it, and then when you have cast earth upon that, water it with man's Urine.  Columella says, if you have a Pomegranate tree that bears a sharp and sour fruit, this is your way to amend it.  You must cover the roots with Swine 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung and man's Ordure, and water them with man's Urine that has stood long in some vessel.  And so it will yield you for the first years a fruit that tastes somewhat like Wine, and afterward a sweet an pleasant Pomegranate.  Pliny reports the very same thing out of the same authors.  Anatolius shows, 

"How to make an Apple tree become sweeter," 

And that is, by watering it continually with Urine, and which is a thing very comfortable to an Apple tree.  Some do use Goat Dung and the Lees or dregs of old Wine.  Applying them to the roots of the Apple tree, and thereby cause it to bear a sweeter fruit.   Theophrastus says, if you water an Apple tree with warm water in the spring time, it will become better.  The like applications being used to Herbs, will make them sweeter also.  As for example sake, we may procure, 

"Sweet Endive ." 

There are many things, which being watered with Salt Liquors, do forsake their bitterness, and become sweet.  Of which sort Endive is one.  And therefore if we would have sweet Endive, Theophrastus wills us, to water it with some Salt Liquor, or else to set it in some Salt places.  The like practice will procure, 

"Sweet Coleworts." 

And therefore the Egyptians do mix water and Nitre together, and sprinkle it upon Coleworts, that they may be sweet.  And hence it is that the best Coleworts are they which are planted in Salt grounds.  For the saltiness, either of the ground where it is set, or of the Liquor wherewith it is watered, does abate and take away the tartness and natural saltiness of the Coleworts.  In like manner, if you would procure, 

"Sweet Betony," 

  Theophrastus counsels you to water them with Salt Liquor, and so they will be better.  Which very same things Pliny reports out of the same author.  Likewise you may procure, 

"Sweet Rochet," 

Such as will yield leaves that shall be more Toothsome, if you water it with Salt Liquor.  There is another sleight in Husbanding of Pot 

 HYPERLINK "http://members.tscnet.com/pages/omard1/h.htm" \l "herb" Herbs, whereby they may be produced fitter to be eaten.  And this is by Cropping the stalks of them. 

"Basil will grow the sweeter," 

If you Crop the stalk of it.  For at the second springing, the stalk will be sweeter and pleasanter.  A most evident reason whereof is assigned by Theophrastus.  So, 

"Lettuce will be the sweeter." 

At the second springing.  Theophrastus says, that the sweetest Lettuce springs up after the Cropping of the first tops.  For the first tops of their first springing, are full of a milky kind of juice, which is not so pleasant, because that it is not thoroughly Concocted.  But they which grow at the second springing, if you take them when they are young and tender, will be far sweeter.  He shows also, how, 

"Leeks may be made sweeter," 

By Cropping them once or twice, and afterward let them grow.  The cause whereof he has assigned to his book of causes, namely, that their first shooting up in the weakest and the most unperfect.  The like is to be thought and practiced in other Pot Herbs.  For the Cropping or cutting off, does make the second sprouts to be the sweeter, almost in all Herbs.  There are also diverse other sleights in the Husbanding  and dressing of such of Pot Herbs, whereby they may be may be made sweeter to be eaten.  As for example, 

"Garlic may be made sweeter," 

For Sotion is persuaded, that if you break the cloves of Garlic before you set them, or else supple them with the Lees of Oil, when you do set them, they will gather and yield a far sweeter Relish.  By another sleight far differing from this, 

"Onions may be made sweeter," 

For we must consider, that diverse things do exercise a mutual discord or agreement and concord of natures toward each other.  Whereby they either help one another, if their natures agree.  Or, if their natures differ, they hurt and destroy one another.  Nuts and onions have a sympathy or agreement of nature.  And therefore if you lay up Nuts among Onions, the Onions will cause the nuts to last the longer.  In lieu of which kindness, Nuts do gratify Onions with another good turn.  for they ease the Onions of their sharpness, as Palladius has observed. 

Chapter XVIII 
"How fruits that are in their growing, may be made to receive and resemble all figures and impressions whatsoever." 

Many things do fall out by chance, and haphazard, as they say, which an ingenious man lighting upon, does by his great industry, of often experiments that he makes of them, turn and apply to very good use.  Whence it is that the poet says, manifold experience, and much labor and practice, sets a broach to the world many new arts and rare devices.  And because the most part are not acquainted with the cause of such things, thence it is, that they are esteemed to be miraculous, and to come to pass besides nature's rule.  We have often seen in Citrons, diverse kinds of stamps and impressions, which were made there by chance.  As by the hitting of some carved matter, or any stick, or such like, which has caused the same impressions.  Whence, the wit of man has devised to cause diverse kinds of fruit, to grow up with diverse kinds of figures upon them.  If you take an earthen vessel, and put into it an Apple that is very young, as it hangs upon the tree growing, the Apple will grow to fill up his earthen case, and will be of any form whatsoever you would desire, if you make the case accordingly.  Also if you pound down any colors and mix them together, and dispose of them in places convenient on the fruit, on the inside of the case, the fruit will wear and express the same colors, as if they were natural unto them.  Therefore it comes to pass, that often the yellow Quince is made to grow like a man's head.  Having it the lively resemblance of white teeth, purple cheeks, and black eyes.  And in all points expressing the color of a man's head, without any greeness at all.  Which is the natural color of that fruit while it is growing.  And this is the sleight that Africanus prescribes, whereby,
"A Citron may be made to grow in the likeness of a man's head, or the head of a horse, or any other living creature." 

You must take some Potters Clay, or soft Mortar, and fashion it to the bigness of a Citron that is at his full growth. But you must cleave it round about with a sharp instrument, so that the fruit may be taken out of it handsomely.  And yet in the mean space the sides of the case must be so closely and firmly joined together, that the fruit growing on, may not break it open.  If the Counterfeit or case which you make, be of Wood, then you must first make it hollow within.  If it be of Clay, you may clap it on, as it is, so that it be somewhat dry.  But then when the fruit comes to be of a greater and stronger growth, you must prepare earthen vessels made for the purpose, with a hole in them at the lower end, that the stalk of the fruit may there let in.  Into these earthen vessels you must enclose the fruit, and bind them about with a strong band, for otherwise the growth of the fruit will break them open.  And when you have procured the fruit to grow up into his Counterfeit, or sheath as it were, that it is come to the just size of a fruit of that kind, it will bear the same shape and figure which you would have in it.  The like we have shown before out of Florentinus.  Pontanus also speaks of the same device.  If, says he, you would have a Citron to grow in diverse shapes, you must cover it being young, with some Counterfeit of Clay, or Wood, or Earth, wherein it may be swaddled.  As a tender infant in his nurse's bosom.  And that Counterfeit will fashion the fruit into any form.  And when it is taken out, it will resemble any image that you have carved with the Counterfeit.  So also you may deal by, 

"Pomegranates, Pears, or any kind of Apple, making them to receive any kind of form," 

For the same author writes, that if you bestow the same pains and diligent care upon any other sort of Apples, you may frame them to every fashion.  For so it is in brief, says he, that Apple fruit may be made to grow up to the shape of any living creature.  If you first carve the same shape into a Counterfeit of Wood or Earth, and let the fruit be shut up into that Counterfeit, that it may grow up within it.  So may you make, 

"A Quince grows in the shape of living creatures," 

As Democritus affirms.  By putting them into some Counterfeit that is carved within to the same proportion, and so let the Quince grow within it.  But it is easiest to make, 

"Cucumbers grow to any form," 

For if you take earthen vessels of any fashion, and then cloth the Cucumbers when they are very young.  And bind them fast about.  They will receive any shape or impression very easily.  If you take a Cane, and make it hollow all along, and bind it fast about, and then put into it a young Cucumber or a young Gourd, it will grow so pliable within it, that it will fill up the whole length of the Cane.  Pliny says, Cucumbers grow to any fashion that you would frame them unto.  So much so, that if you will, make a Cucumber grow in the shape of a Dragon, winding himself many ways.  Likewise, a Gourd will be made to grow picked and sharp by many means.  Especially if it be put into a case that is made of such pliant twigs as Vines are bound all about.  This should be done as soon as it has cast the blossom.  But if you lay a Gourd between two platters, or dishes, it will grow to the same plainness and roundness.  And of all other fruit, this is the easiest and fittest to be formed to any fashion.  You may make them to grow like a Flagon, like a Pear, great at one end, and small at the other, if you would tie it hard in that part which you would have to be the less.  Afterwards when it is come to full growth, dry it, and take out all that is in it, and when you go abroad, carry it about you.  It will serve for a cup to drink in.  Hence we learn how it may be effected that, 

"An Almond should grow with an inscription in it." 

Take an Almond, and Steep it for two or three days, and then brake the shell of it very charily, that the Kernel receives no harm.  Then you must write in the Kernel what you will, but write it as deep in as you safely may.  Then wind it up in some paper, or some Linen cloth, and overlay it with Mortar , and soil it with Dung.  And by that device, when the fruit does come to be of full growth, it will show you your handy work, as Africanus records.  So may you make,  

"A Peach to grow with an inscription in it," 

As Democritus shows.  After you have eaten the fruit, you must steep the Stone of it for two or three days, and then open it charily, and when you have opened it, take the Kernel that is within the Stone, and write upon it what you will, with a brazen pen.  But you must not print it too deep, then wrap it up in a paper, and so plant it.  And the fruit which that will afterward bear, will show you what was written on the Kernel.  But, 

"A Fig will grow with an inscription in it," 

If you carve any shape upon the bud, the Fig will express it when it is grown.  Or else if you carve it into the Fig when it is first fashioned.  But you must do it either with a Wooden Pen, or a Bone Pen, and so your labor shall be sure to take effect.  I have printed certain characters upon the Rind of a Pomegranate, and of a Quince pear, having first dipped my Pen in Mortar.  And when the fruit came up to the just magnitude, I fount it in the same impressions. Now it remains that we show how we may, 

"Fashion Mandrakes," 

Those counterfeit kind of Mandrake, which Couzeners and Cony-catchers carry about, and sell to many instead of true Mandrakes.  You must get a great root of Brionie, or wild Nep, and with a sharp instrument engrave in it a man or a woman, giving either of them their Genitories.  And then make holes with a punch into those places where the hair are found to grow.  And put into those holes Millet, or some other such thing which may shoot out his roots like the hairs of one's head.  And when you have dug a little pit for it in the ground, you must let it lie there, until such time as it shall be covered with a bark, and the roots also be shot forth. 






Chapter XIX 
" How Fruits may be made to be more tender, and beautiful, and goodly to the eye." 


Now at length, that nothing may pass us, we will set down diverse kinds of sleights in Husbanding and trimming of Herbs and fruit.  Whereby they may be made not only tenderer, sweeter, larger, and better relished, but also fresher colored, and more sightly to the eye.  And first,
"How an Apple tree and a Myrtle tree may be bettered." 

We may learn out of Theophrastus, who counsels to water their roots with warm water, and promises the bettering of the fruit by that means.   Nay, it will cause the Myrtle fruit to be without any Kernel at all.  And this, says he, was found out by chance, in certain of these trees growing near unto a hot bath.  If you would procure, 

"Better Figs then ordinary," 

Columella shows, how you make them grow more plentifully, and to be a sounder fruit.  When the crops of the Fig tree begin to be green with leaves, you cut off the tops of the boughs with an Iron tool.  And still as the leaves begin to bud forth, you must take red Chalk, and blend it with Lees of Oil and man's Dung.  And with this, cover the roots of the tree.  And by this means, the tree will bear more store of fruit.  And besides, the fruit will be a fuller and better fruit.  Pliny and Palladius record the same experiment out of the same author.  When the Fig tree begins to show her leaves, if you would have it yield you more and better fruit, you must cut off the very tops of them when the bud begins to show itself.  Or, if not so, yet you must make sure at the least to cut off the top which grows out of the middle of the tree.  Palladius writes, that some have reported, that the, 

"Mulberry tree will bear more and better fruit," 

If you bore through the stock of the tree in diverse places, and into every hole beat in a wedge.  Into some of the holes, wedges made of the Turpentine tree, and some of them, wedges made of the Mastick tree.  Didymus says that, 

"The Palm, or Date tree, and the Damosin tree will grow to be of a larger and better size." 

If you take the Lees of old Wine, and after you have strained them, water the roots with it.  And he says, that it will take the better effect, if you cast upon it a little Salt every now and then.
"The Myrtle tree will have a better leaf," 

And also yield a better fruit, if you plant it among Roses.  For the Myrtle tree delights to be in the company of the Rose, and thereby becomes more fruitful, as  Didymus reports.  So, 

"Rue will grow tenderer, and more flourishing," 

If it is Engrafted into a Fig tree.  You must only set it into the bark somewhat near the root, that you may cover it with Earth.  And so you have a most excellent Rue. 

"Artichokes grow without sharp prickles," 

Varro says, that you must take the Artichoke seed, and rub it upon a Stone, till you have worn it blunt at the top.  You may cause also, 

"Lettuce to grow tenderer and more spreading," 

As Palladius shows, and Columella.  Palladius says, that if your Lettuce be somewhat hard, by reason of some fault either in the seed, or place, or season, you must pluck it out of the Earth and set it again.  And by doing this, it will become more tender.  Columella shows, how you may make it spread broader.  Take a little tile Shard, and lay it upon the middle of the Lettuce when it is a little grown up.  And the burden or weight of the shard will make it spread very broad.  Pliny says, that works also to smear the roots with Dung when they are set.  And as they grow up, to take away their own Earth from them, and so fill up the place with Muck.  Florentinus says, when you have a Lettuce growing that has been transplanted, you must rid away the Earth from the root after it is grown to be a handful long, and then smear it with some fresh Ox Dung.  And then having cast in earth upon it again, water it.  And still as the bud or leaf appears out of the earth, cut it off till it grows up stronger.  Then lay upon it a tile Shard that has never been seasoned with any Pitch.  And so you shall have your purpose.  By the like device you may procure, 

"Endive to be tenderer and broader." 

When it is grown up to a pretty size, then lay a small tile Shard on the middle of it, and the weight of that will cause the Endive to spread broader.  So also you may procure, 

"Coleworts to be more tender," 

If you sprinkle them with Salt water, as Theophrastus writes.  The Egyptians, to make their Coleworts tender, do water them with Nitre and water mixed together. 

"Cucumbers will be more tender," 

If you Steep the seeds in Milk before you set them, as  Columella reports.  If you would have, 

"Leeks to grow cloven," 

The Ancients have taught us, that first you must sow them very thick.  And so, let them alone for a while.  But when they are grown, cut them, and they will grow cloven.  Or else, you must cut it about some two months after it was set, and never remove it from their bed.  But help it still with water and Muck, and you shall have your purpose, as Palladius says.  Now we will speak of some monstrous generations.  As of the generation of the Herb Dragon, and of a cloven Onion.  And first, 

"How to produce the Herb Dragon." 

It is a received opinion among gardeners, that if you take a Hemp seed or Line seed, and Engraff it into an ordinary Onion, or else into a Sea Onion as it grows near the sea, or else into a Radish root, then will grow the Herb Dragon, which is a notable and famous salad Herb.  But surely, howsoever they boast of it that this has been often done, I have made sundry trials, and still failed of my purpose.  By the like setting of seeds, they show, 

"How to produce cloven Onions," 

By making a hole into an Onion, and putting into it a clove of Garlic, and so planting it.  for that will grow to be an Ascalonian, or a cloven Onion.  Now let us see how to make, 

"Parsley to grow frizzled or curled." 

Theophrastus writes that Parsley will grow frizzled, if you pave the ground where you have sown it, and ram it with a Roller.  For then the ground will keep it in so hard, that it must grow double.  Columella says, if you would have Parsley to bear curled leaves, you must put your Parsley seed into a Mortar, and pound it with a Willow Pestle.  And when you have so Bruised it, wrap it up in Linen Clouts, and so plant it.  You may effect the same also without any such labor.  Even by rolling a cylinder or roller over it after it is a little grown up, wherever or however it is sown.  Palladius and Pliny record the same experiment out of the same author.  I have often seen, 

"Basil growing with a kind of brushlike hairs upon it." 

The seed of Withywind being planted near to Basil, as soon as it shoot up, will presently wind itself round about the stalks of the Basil, and by often winding about them, will wrap them all into one.  The like will be effected also, if the Withywind grows elsewhere, and a twig of it be brought and planted near the Basil.  For by either of these means, the Basil will grow bushy and so thick of hair, and that in a very short time, that it will be most pleasant to look upon.  So you may make the, 

"Ivy to bear very sightly berries," 

If you burn three Shellfish, especially of that kind which is called Murex, and when you have pound them together, cast the ashes thereof upon the Ivy berries.  Or else, if you cast upon them beaten Alome, as Cassianus teaches. Theophrastus mentions and experiment that is very strange, whereby to make, 

"Cumin grows flourishingly," 

And that is by cursing and Banning of the seeds when you sow them.  And Pliny reports the same out of Theophrastus.  And he reports it likewise of Basil, that it will grow more plentifully and better, it be sown with cursing and Banning.  If you desire to produce long, 

"Cucumbers, and such as are not waterish," 

You may effect it by this means.  If you take a Mortar or any other like vessel filled with water, and place it near the Cucumbers, about five or six inches distant from them.  The Cucumbers will reach the vessel with a day or two, and extend themselves to that length.  The reason is, because Cucumbers have such a great delight in moisture.  So that, if there be no water in the vessel, the Cucumbers will grow backward and crooked.  To make them that they shall not be waterish.  When you have dug a ditch to plant them in, you must fill it up half full with chaff, or the twigs of a Vine.  And then cover them, and fill up the pit with earth.  But you must take heed you do not water them when they are planted.  By all these things which have been spoken, we may learn to procure, 

"A tree, which of itself may yield you the fruit of all trees." 

A thing which I have seen, and in merriment have often called it, the Tree of Garden-dainties.  It was of a good height and thickness, being planted with a vessel fit for such a purpose.  The Mould which was about it, being very fat, and moist and fruitful, that so every way, as well by the liveliness and strength of the plant itself, as also by the moistness and thriftiness of the ground, all things that were Engrafted into it, received convenient nourishment.  It was three forked.  Upon one bough or arm, to bore a goodly Grape.  Without any Kernels in it, party colored and very Medicinable.  For some of the Grapes were good to procure sleep, and some would make the belly loose.  The second bough or arm, carries a Peach, without any Stone in it.  And the smaller branches thereof bearing here a Peach, and there a Peach-nut.  If at any time there were any Stone in the fruit, it was commonly as sweet as an Almond.  And it did resemble sometimes the face of a man.  Sometimes of other living creatures, and sundry other shapes.  The third arm carries Cherries, without any Stone, sharp, and yet sweet overall.  And Oranges also of the same Relish.  The bark of this tree is everywhere covered with flowers and Roses.  And the other fruit, all of them greater then ordinary, and sweeter both in taste and in smell, flourishing chiefly in the Spring.  And they hung upon the tree, growing even after their own natural season was past.  But there was a continual succession of one fruit after another, even all the year long, by certain degrees, so that when one was ripe, there  was another budding forth.  The branches being never empty, but still clogged with some fruit or other.  And the temperate nature of the air served every turn so well, that I never beheld a more pleasant and delightful sight. 






Chapter XX 
"How diverse kinds of fruits, and likewise Wines may be made medicinable." 

The Ancients have been very careful and painful in seeking out, how to mix Wine with diverse kinds of Antidotes or preservatives against Poison.  And how to use it best in such Receipts, if need should be.  A thing that might very well be practiced.  For indeed there is nothing more convenient for that purpose.  And therefore they have tried and set down more curiously then need required, many things concerning this argument, strange to be reported, and yet easy to be effected.  Which Theophrastus copiously set down.  About Heraclia in Arcady, there is a kind of Wine, which makes the men that drink of it to become mad.  And the women to become barren.  And the like Athenaus records of that Wine which they have in Troas, a place in Greece.  And in Thrasus there is a kind of Wine, which if it be drunk, will procure sleep.  And there is another kind of Wine made in that sort, that it will cause a man to be watchful.  And there are diverse confections of Wine which you may read of in the most exact writers of Physick, and of matters of Husbandry, which are easy both to be learned, and also practiced by those that are well acquainted with the operations of Simples.  And they are such as a man's own conjecture may well lead him unto.  And indeed they are nothing else almost, but such qualities operative as the property of the place where their Simples grow, does endure them throughout.  And surely I would counsel that these kinds of Confections should be ministered to those that are timorous and uneasy in the taking of medicinal Receipts.  That so they may be swallowed down pleasantly, before they should seem loathsome.  And first,
"How a Vine may be made to bring forth Grapes that shall be medicinal against the bitings of venomous beasts." 

Florentinus bids you in the first and second book of his Georgicks, to set a Vine branch, and to cleave it in the lower part of the root.  That the cleft may be some four inches long.  There you must pluck out the Pith, and instead of the Pith put Hellebore into it.  and bind it fast about with some pliant twig, and so cover it with earth.  And by this means it will yield you grapes that being eaten, will make your body Soluble.  Or, if you would have the Grapes to be more operative in this kind, you must supple the Vine branches in some Antidote or counter Poison, and then set them in the head of a Sea-Onion, and so cover them with earth.  But you must still pour upon it the juice of that Antidote, that the sets may drink their fill of it, and so the strength and virtue of the Grape will last a great deal longer. 

"How to make that kind of Wine which is called Phthorium, and kills children in their mothers wombs." 

That Hellebore which grows in Thassus, as also Wild Cucumber, as also Scammony, are good to make Phthorium Wine, which causes abortions.  But the Scammony or Black Hellebore must be Engrafted into the Vine .  You must pierce the Vine with a Wimble, and put in certain Withy boughs, whereby you may bind up unto the Vine the other plants that are Engrafted into it.  So shall you have a Grape full of sundry virtues.  So you may procure, 

"Figs that shall be Purgative," 

If you pound Hellebore and Sea-Lettuce together, and cast them upon the Fig tree roots.  Or else if you Engraff them into the same roots.  For so you shall Fig that will make the belly loose.  Florentinus says, that you may make a Fig to grow which shall be good against the biting of Venomous beasts, if you set it after it has been laid in Treacle.  So we may procure, 

"Purgative Cucumbers," 

You must take the roots of the Wild Cucumber, and pound them, and steep them in fair water two or three days.  And then water your Cucumbers with that Liquor for five days together.  And do all this five times.  Again, you may make them Purgative, if, after they are blossomed, you dig round about their roots, and cast some Hellebore upon them and their branches.  And cover them up with earth again.  So you may procure, 

"Purgative Gourds," 

If you Steep the seeds of them in Scammony water nine days before you set them, as the Quintiles report. Now if you would procure a man to be loose bellied and sleepy also, you may cause, 

"Purgative Damosins that be good also to cause sleep." 

You must bore through a bough, or through the whole stock of a Damosin tree.  And fill it up with Scammony or the juice of Black Poppy wrapped up handsomely in paper, or some such covering.  And when the fruit is ripe, it will be operative both for sleep and Purgation.  Cato shows also, how you may cause, 

"A Vine to be Purgative ." 

After the Vintage, at such time as the earth is used to be rid away from the roots of Vines, you must uncover the roots of so many Vines as in your opinion will make enough Wine to serve your turn.  Mark them, and lop them round about, and Prune them well.  Then pound down some Hellebore root in a Mortar, and cast them about your Vines, and put unto them some old rotten Dung and old ashes, and twice to much earth among them.  Then cover the Vine roots with Mould and gather the Grapes by themselves.  If you would keep the juice of the Grape long that it may last you a great while for that purpose, you must take heed, that the juice of no other grapes can come near it.  When you would use it, take a cup full of it, and blend it with water, and drink it before supper.  And it will work very mildly without any danger at all.  Late writers have taken another course.  They rid and cleanse Vine roots, then pour upon the juice of some Purgative Medicine to water them all about.  And this they do for many days together, but especially at such time as the bud begins to full out.  When they have so done, they cast earth upon the roots again, and they take special regard, that the roots never lie naked and open when the north wind blows.  For that would draw forth and consume the juice of the Medicine that is poured upon the roots.  This if you diligently perform, you shall have Grapes growing upon your Vines, that are very operative for loosing the belly.  I have effected, 

"The same by another means." 

I pierced the Vine with a Wimble, even unto the very Marrow, and put into it certain Ointments fit for such an effect.  (It will suffice, if you put them with the Rind.)  And this I did in diverse parts of the Vine.  Here and there about the whole body of the Vine.  And that about Grafting time by Inoculation.  For then the Vine is full of moisture.  Whereby it comes to pass, that the moisture itself is ascending at that time into the superior parts, does carry up with it the virtue of the Ointments, and conveys it to the fruit, so that the fruit will be operative either for Purgation or for child bearing, either to hurt or help, to kill or preserve, according as to the nature of the Ointment being introduced. 





Chapter XXI 


"How to plant Fruits and Vines, that they may yield greatest increase."
That we may conclude this whole book, with a notable and much desired experiment.  We will now show in the end, how we may receive a large increase from the fruit, Pulse, and Vine which we have planted.  A matter surely that must be exceedingly profitable, for a man to receive a hundred bushels in Usury as it were, for the one Bushel that he has sown.  Which yet I would not have to be so understood, as it a man should still expect to receive a hundred to one, precisely or exactly so much.  For sometimes the year, or the air and weather, or else the ground, or else the plants may not perform their parts  kindly.  And in this case, the increase may not be so great.  (but yet it shall never be so little, but that it shall be five times more then ordinary)  But if those things do perform their parts kindly together, you shall receive sometimes for one bushel, a hundred and fifty by increase.  This may seem a Paradox to some.  And they will think that we promise impossibilities.  But surely if they would consider all things rightly, they should rather think it a paradox, why half a bushel well sown or planted, should not yield two hundred bushels increase, seeing that one grain or kernel that is planted and takes kindly, does often spread his root, as we see, and grow in those stalks and many stems, sometimes up to fifteen, and in the ear of every one of those stalks, are contained sometimes threescore grains?  I spare to mention here the ground that lies in Byzantium in Africa, whereof Pliny speaks, which, for one grain was planted in, did yield very near four hundred stalks.  And the governor of that country sent to Nero, three hundred and forty stems growing out of one grain.  But let us search out the cause whereby this comes to pass.  Some think that the increase commonly falls out to be so little, because the greater part of the fruit which is cast into the ground, is eaten up by Worms, or birds, or Moles, and of other creatures that live in the earth.  But this appears to be false, because one bushel of Pulse being planted, never yields above fifteen.  Now Pulse or Lupines, is of itself so bitter, that none of those devouring creatures will taste of it, but they let it lie safe and untouched.  And when they are grown up, you shall commonly find about a hundred grains in the Cods of every stalk. Others refer the cause hereof unto the weather, as if the fruit were annoyed with over much cold, or heat, or rain, so that the fields are sometimes frozen with cold, and sometimes parched with heat, so that sometimes they are more fruitful, and sometimes more barren.  But this cannot be the true reason, because that though the weather be never so kindly, yet that cannot make one increase into thirty.  But not to wander or range any further about.  We must know that all grains that grow within the ear or husk, are not prolific, that is, they are not all fit to yield increase.  For God has appointed some of them of them for the food and sustenance of living creatures, and others for feed.  There are some grains in an ear, which are as it were abortives, such as Degenerate from their natural kind, and will not Fructify at all, but rot and waste away into Putrefaction.  There are other grains in an ear, such as are easier to be stripped  out of their husk, which are fitter for propagation, and are better enabled by nature thereunto.  Besides that, sometimes it falls out, that seeds or grains are not planted in due season.  Or if they are, even then the Husbandman does not give that due labor and industry in looking unto them, which the kind of the fruit requires.  Wherefore if we can meet with all these impediments, we may procure increase according to our hearts desire.  For the seeds will be larger in the roots, and when they have spread their roots under the earth of a good length, then will they send up a greater number of stems, and bring forth a good store of ears.  Therefore you must make choice of your seeds or grains.  Not of the most forward, nor yet of the most backward.  Because they commonly are the weakest.  But of the middle sort.  Then wash them and cleanse them from all other seed.  And smear them with fat Ointments, and old Goat's grease.  And let them be continually supplied with sufficient heat, and sufficient moisture.  Then lay them in soft and worm Mould, carefully manured.  For the livelier that the heat of the Mould is, the better will the seeds close with it, and become more eager to propagation.  And embrace it more sweetly, and the male would do by his female.  So shall your seeds be made more lively, and bring forth a more legitimate and larger increase.  Let them be planted in the full of the Moon or about then.  For the larger the Moon is, the more bountiful increase she will procure.  Concerning the Vine, you must see that her leaves are not wanting, if you would have a good store of Wine.  For if the leaves be away, the Vine has little heart to bear.  And besides, she should be without an issue for her superfluities, which commonly the leaves do receive into themselves.  Only you must pare off those twisted curls that are found to grow upon it.  For so, her pride being taken away from her, the juice will be more delightful, and more pleasant. 

The Fourth Book of Natural Magick 
"Which teaches things belonging to house-keeping; How to prepare domestic necessities with a small cost; And how to keep them when they are procured." 
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The Proeme
From animals and plants, we have now come to household affairs. There we provided diversity of new fruit fit for our use. Now we shall seem to have sowed nothing, and produced nothing, unless we show how, And what we sowed and produced at great charge and pains, may be preserved against the cold, and injuries of the outward air, that they may come forth in their seasons. It were the part of a wicked and slothful man carelessly to let that die and come to nothing, when he had provided with so much care and pains. Wherefore as you were witty to produce them, you must be as diligent to preserve them. And Husbandman that stores up fruit, shall have good provision for the winter. For says Marcus Varro, they serve for several meats, and no man stores them up but to produce them when he has need of them, to defend, or use, or sell them. I shall first set down the inventions of our ancestors, who were very diligent herein, for they found sundry things by diverse means, and faithfully delivered the knowledge of them to posterity. Then I shall relate what I know to be true, intermixing some of my own inventions, and such as I think to be of greatest concern, and that I have often tried. I shall besides add some considerations of Bread, Wine, and Oil, and such as are of great profit for the Husbandman to provide for his family with the lesser cost, always setting down the natural causes, that they being perfectly known, a man may easily invent and make them. But to proceed to the work... 

Chapter I 

"How Fruit may be long preserved upon their Trees." 

[image: image8.png]


E will begin with Fruit.  And whereas fruit and flowers both may be preserved either upon their own mother tree which bear them, or else being plucked off from it, we will first show, how fruit may be preserved upon their own tree, and first rehearse those things which the Ancients have set down concerning this matter and next, what we ourselves have found by our own experience.  Our ancestors, when they would have fruit to last long upon the tree, were often found first of all to bind them to the stock or to the boughs, lest any tempest should strike them off, or toss them up and down.  Besides, they did intercept that juice from them, which should ripen them.  For there are some kinds of fruit, which, as soon as ever they be ripe, will stay no longer upon the tree, but fall down of themselves, though they are not so much as shaken.  Other fruit there are that will stick longer and faster to their hold.  Besides, they were often found to cover them with certain cases or shells as it were, thereby guarding them from the injuries of the weather, both hot and cold, and also the mouths of devouring birds.  How to make, 

"Pomegranates hang long upon their trees," 
Some have wreathed and platted about the fruit the smaller boughs that grow hard by, that the rain may not come forcibly upon it to break it or chop it, for if it be once Bruised, or that it does but gape and have any chops in it, it will soon perish.  And when they have so done, they tie them fast to the stronger boughs, that they may not be shaken.  And then they bind the tree about with a kind of Broom Withes, that the Daws or Crows, or other kinds of birds may not come at the fruit to gnaw it.  Some do frame earthen cases fit for the fruit, and cover the same with Straw Morter, and let the fruit hang still upon the tree in them.  Others do wrap up every one of the Pomegranates in Hay or Loam, and then daub it thick over with Mortar which has chopped Straw in it, and so fasten them the stronger boughs, the the wind may not shake them.  But all these practices must be used when the weather is fair, and there is neigher rain nor dew stirring, as Columella teaches.  But Beritius uses this means to make them stay long on their tree.  He takes the blossoms of the tree when they begin to wither, and wraps in them every Pomegranate by itself, and then binds them about with bonds, thereby preventing their Putrefaction, and their Chawns and chops which otherwise would be in them.  Others put them in earthen pots every one by itself, and covers them will and settles them fast, that they may not be broken by knocking against the stock or arms of the tree, nor by hitting one against the other.  For by this means you shall have them always better grown then by any other.  Varro says, that if you take Pomegranates before they be ripe, as they stick upon their stalks, and put them into a bottomless pot, and cover them, boughs and all, in the ground, so that no wind may come at them, you shall not only find them whole when you take them out, but they will be greater also then if they had hung still upon the tree.  Palladius shows, 

"Citrons may be preserved upon the Tree." 

even by shutting them up in certain earthen vessels fit for such a purpose, for so you may keep them upon their tree almost all the year long.  If you would have, 

"Grapes hang upon the Vine, Fresh and good, even tall the Spring of the year," 

Beritius prescribes you this course.  You must dig a pit in a very shadowy place near to the Vines, about a yard deep, and fill it up with sand, and set up some props in it.  Then you must loosen the joints of the Vine branches, and wind them in together with the clusters of Grapes to be tied to the props, and then cover them, that no water my come at them.. You must take heed also the the Grapes do not touch the ground.  A thing which I have often put into practice, but it fell not out to my expectation.  For still the Grapes were half rotten, and their color quite faded.  Columella says, there is no surer way then to prepare certain earthen vessels which may hold each of them a cluster of Grapes, so that they may have scope enough, and they must have every one four handles, whereby they may be tied to the Vine, and their lids or coverings must be so framed that the middle may be the place of closing, where both sides of the cover may fall close together when the clusters are in, and so meeting may hide the Grapes.  But you must see that both the vessels themselves, and also their coverings be well Pitched both within and without, for the pitch will do good service herein.  When you have thus covered and shut up your Grapes, then you must lay good store of Mortar with Straw chopped in it upon the vessels.  But in any case, look that the Grapes be so placed in the vessels, that they touch no part thereof.  Tarentinus gives this counsel.  The clusters that first grow, you must pluck off, and then others will come up in their steads, if you look carefully to the Vine.  Now these later clusters will be very backward and long before they are ripe.  Take some earthen vessels, and let them be somewhat open below.  Put into them your later clusters, and let the upper part of them be very close covered, and then bind your vessel fast to the Vine that so the wind may not shake them.   Palladius says, If you be desirous to keep Grapes upon the Vine till the springtime, you must take this course.  Near unto a Vine that is laden with Grapes , you must make a ditch about three foot deep and two foot broad in a very shadowy place, and when you have cast sand into it, stick up certain props, and wind the bunches daily towards them, and when you have wrought them to stand that way, bind them to your props without hurting the Grapes, and then cover them to keep them from the rain.  The Grecians likewise counsel you to shut up your Grapes into certain earthen vessels which are somewhat open beneath, but very close and fast shut above, and so you may preserve them long upon the tree.  If you would preserve, 

"Grapes upon the Vine till new come again, so that upon one and the same Vine -branch, may be seen old and new Grapes both together," 
You may effect it by this device, which I myself have used.  For, all the former experiments are the inventions of Antiquity, and, because there is great difficulty in working them, and small profit when they are wrought, therefore I esteem them as toys and matters of little worth.  But this I have experienced myself, and preserved good Grapes upon a Vine until May and June, and so have seen both new Grapes, and Grapes also of the former year together upon one and the same branch. When Vintage time is past, you must take the tops and pliant twigs of such Vines as grow by the house side, and wind them at the window into the house, and bind them fast to the summers or beams with the sprigs of Broom, as with strings or thongs, that they may be surely stayed from wagging up and down.  But you must let them in handsomely that the windows may be opened and shut conveniently.  By this means you shall keep them safe from the injury both of the cold weather and the devouring birds.  When there is any frost or wind abroad, keep the windows close shut, and open them again when the air is waxed calm and warm.  And so deal by them till the Spring is come.  And when the Vine has begun to bear new buds and leaves, then let your twigs out of prison, and let them back out again into open air, and their let them take the comfort of the warm Sun.  So shall there grow new Grapes upon the same twigs where the old Grapes are.  I have also effected the same, 

"By another means." 

Because it was a great trouble, and a very irksome piece of work, to take that course every year, I have thought of another device whereby the same effect may be attained both more prettily and miraculously.  About the time they are often found to prune the Vines, make a choice of two special branches on the Vine, such as are most likely to bear fruit.  Cut off the tops of either of them, but leave the branches still growing on the Vine, and leave two or three buds upon either branch.  Then take a vessel made of Chalk or white Clay, and let there be a hole bored quite through the bottom of it, and so place it, that it may stand fit for the branches to be drawn through it, so that they may stand a little out above the brims thereof.  When our branches are so seated, then fill the vessel with earth.  And that you may work more surely and speedily too, you must set over your earthen vessel, another vessel full of water all summer long, which must be stopped toward the bottom with a clout somewhat loosely, that the clout's end hanging down into the earthen vessel, may bedew the earth that is in it continually by little and little, so shall your sprigs or branches bring forth both fruit and leaves, and moreover take root in the vessel that will shoot out into new twigs.  After Vintage time, cut off the branches from the Vine a little beneath the earthen vessel, and so carry them into a close house that is situated in a dry place where no tempests can come at it, as in wine cellars, or such like.  Let the windows be netted over, that the birds may not come at them.  In the wintertime, if there come any fair days, bring them forth into the Sun, and, when the weather is extreme cold, keep them in so much the closer and warmer rooms.  If you preserve them thus until August, you shall have old and new Grapes both together upon one branch, and each of them will be quick and well colored.   






Chapter II 
"How Flowers may be preserved upon their own stalk." 

By the like devices as those were, we may also preserve flowers upon their own stalk, yet not so easily as fruit may be preserved upon their own tree.  Neither yet can they be made to last so long as fruit, because fruit are of a harder substance, but flowers are soft and tender.  First therefore we will show, 

"How Roses may be preserved upon their own stalk." 

If you take a Reed or Cane, and cleave it when it is green as it grows by the Roses, and put in the Rosebud as it is upon the stalk, within the Reed , and then bind some paper about the Reed somewhat loosely, that it may have as it were a breathing space, your Roses will thereby be well preserved upon their stalk, as Dydimus reports.  Palladius says, If you shut up your Rosebuds as they grow upon their stalk, into a growing Reed which you have cleft for that purpose, and close up the Reed again, that he cleft does not gape, you shall have fresh Roses when you will, if you open your Reed again.  I have tried this device, and found it in some sort to be true, and answerable to my intentions.  I took the Rosebuds before they were blown, and shut them up into a Reed (for the Roses and the Reeds must be planted near together) and the cleft which I made in the Reed , being but slender, I bound it up again that it might not stand gaping, (only I left a fit passage for the Rose stalk to stand up) and so I preserved them a great while.  The like device I used, 

"To preserve Lilies upon their stalks for a long time." 

I cleft the Cane between the joints, and put the Lilies into it as they grow upon their stalk before they were blown, and so the joint of the Cane closing upon them beneath, and the cleft above being stopped with Wax, the Lilies were then long preserved upon their stalk.  The very same experiment I practiced upon Clove-gilliflowers, and so I had them growing upon their stalk a great while.  And whensoever I would use them, I broke up their cases wherein they were preserved, and so by the comfort and force of the Sun, they were blown and opened themselves. 

Chapter III

"How to make Fruit Safes, or places where fruit may be conveniently preserved." 

Now we will show how you may preserve fruit when they are taken off from the tree.   That we may so do, we must first know the causes of their Putrefaction.  The Philosophers hold, that the temperature of the air being exceeding variable by reason the the variety of celestial influences which work upon it, is also of that force, that it causes every thing which it comes at, even whatsoever is contained under the Cope of the Moon, to hasten towards an end, and by little and little to decay continually.  For the air which is apt to search for everything when it lights upon any fruit, finds in it a certain natural heat somewhat like to its own heat, and presently closes with it, and entices as it were the heat of the fruit to come into the air.  And the fruit itself, having a natural coldness as well as heat, is very well content to entertain the heat of the surrounding air, which exhausts the own heat of the fruit, and devours the moisture of it, and so the fruit shrinks, and withers, and consumes away.  But man is not of such a dull sense, and of such a blockish wit, but that he can tell how to prevent these inconveniences, and to devise sundry kinds of means, whereby the soundness of fruit may be maintained against the harms and dangers of both cold, and of heat.  And first we will speak of Fruit Safes, or artificial places, whereby the danger of heat may be avoided.  Then we will show that there is a special choice to be made of times, when the heat will be of small force.  And then we will prescribe the manner of gathering fruit, lest they might be Bruised with handling or falling, which if they should, it would be their Bane, and the beginning of their Putrefaction. And, last of all, we will teach you how to lay them up in diverse and sundry places, whereby you may prevent the heat and moisture of the air, from doing them any harm.  We will speak of some peculiar places of the world, which are excellent good to preserve fruit in.  Theophrastus  says, that some fruit will last the longer, because they are laid up in some certain places.  Wherefore, in a certain place of Cappadocia, which is called Petra, fruit may be preserved forty years, and yet they are all that time fertile, and very fit to be sown.  No, says he, if they be kept threescore years, or threescore and ten, they will still be very good for meat to be eaten, though not so good for seed to be sown.  The place he reports to be a high place, and open for the winds, and to stand lower towards the north then to the other three quarters of the world.  It is reported likewise, that fruit are preserved in Media, and other high countries, longer and better then in other places.  But these are the properties of some peculiar places only.  But generally for all Fruit Safes, it is the judgment and counsel of all the best and most learned Husbandman, that they must be so situated, that they may have windows towards the north, which must lie open in the springtime, and every fair day, that the northern wind may blow into them.  But in any case there must be no windows made towards the south, because the southern wind will make our fruit full of wrinkles.  Let us see therefore, 

"What places are fittest to lay up Quinces in." 

Marcus Varro says, that they will be preserved well if they are laid up in some place that is cold and dry.  Columella also lays them up in a cold floor or loft where there comes no moisture.  Palladius likewise would have them laid up in some cold and dry place, where there comes no wind.  So if you would, 

"Preserve Apples well," 

 Columella teaches us to lay them up in a very cold and a very dry Loft, where neither smoke, nor any noisome favor can come at them.  Palladius would have them laid up in some close and dark places, where the wind cannot come at them.  And Pliny would have them laid very thin one by another, that so the air may come equally at every side of them.  So, 

"Pomegranates may be preserved," 
As  Columella reports out of Mago the Carthaginian, if first you warm them in Seawater, and then smear them with some Chalk, and when they are dry, hang them up in some cold place.  And  Palladius , out of  Columella, prescribes the very same course.  In like manner you may, 

"Preserve the fruit called Ziziphum," 

If you hang them up in a dry place, as the same author is of opinion.  If you would have, 

"Figs to last a great while," 

 Columella teaches you, that as soon as they be thoroughly dry, you must lay them up in a very dry room, and thereby you shall preserve them for a long time.  So, 

"Damosins may be long preserved," 

If you lay them upon hurdles or grates in some dry place, where the Sun may come at them.  Palladius shows, that, 

"Chestnuts may be long preserved," 

If they be raked up in the earth, where they may lie dry.  And I myself have seen in Barry, 

"Almonds preserved sound a great while," 

Three years or four years together, shells and all, being laid up in a dry place.  If you would have, 

"Wheat long preserved," 

Varro says, that you must lay it up in high Garners which have a thorough air on the eastside and on the northside.  But in any case, there must be no moist air come at them from any waterish places thereabouts.  Some have their Garners under the ground, as caves, as it is in Cappadocia and Thracia, and others have their Garners in pits and ditches, as it is in the nearer part of Spain.  Only they lay the Chaff under it, and take special care that no moisture nor air may come at it, except it be when they take it out to use some of it.  For if the air be kept from it, the Worm cannot breed in it to devour it.  By this means they keep their Wheat good and sweet, fifty years, and they preserve their Millet above a hundred years as Theophrastus records.  If you lay up your Wheat with any Dust in it, it will Putrify.  For the extrinsecal heat of the Sawdust, does as it were lay siege to the natural heat of the grain, and so chokes it up, because it has not as it were a breathing place, and by the means it is overheated and so Putrifies.  Florentinus reports out of Varro, that Corn may be very will preserved above the ground, if it be laid up in such places, as have eastern light shining into them.  They must also be so situated that the northern and the western winds may come at them moderately, but they must be safe from all southerly winds. And you must make in them a great many of channels, whereby both the warm vapours may have issue forth, and also the cooling air may have access in.  The best way whereby you may, 

"Preserve Beans," 
Is, to Parch them reasonably well, for so there will be less store of moisture in them, which will cause them to last the longer. Theophrastus writes, that in Apollonia and Tarentum, they preserve Beans long without any Parching at all.  Pliny makes mention of certain Beans that were laid up in a certain cave in Ambracia, which lasted from the time of King Pyrrhus, until the war which Pompey the great waged against the Pirates.  The same Theophrastus writes also that, 

"Peas may be long preserved," 

If you lay them up in high places where the wind has his full force, as in Media and the like countries.  But the Bean will be kept there much longer, so also the, 

"Pulse called Lupines, may be long preserved," 

If you lay them up in a loft where the smoke may come at them, as  Columella writes.  For if any moisture does settle upon them, presently the Worm breeds in them, and if once the Worm has eaten out the Navel as it were of the Pulse, that which is in them like a little mouth, then cannot the other part which is left, be ever fit for seed.   Palladius likewise says, that this kind of Pulse will last very long, if it be laid up dry in Garners, where no moisture can come at it.  Especially if it may be continually perfumed as it were with smoke.  But now let us show how to do that which is the most difficult thing of all in this kind, namely, 

"How to preserve flesh and fish," 

I have seen flesh and fish preserved from Putrefaction, for a whole month together in very cold places, without any other art at all besides the coldness of the place.  In rooms that are made under the ground, and very cold, where there comes neigher heat nor any southerly wind, but that they are continually cold and dry, and almost every thing may be preserved without Putrefaction.  In a certain Monestary that is upon the hill Parthenius, near Naples, I say the carcasses of men kept whole and sound for many years together.  The hill is covered over with snow almost continually.  And in the tops of the mountains, where the snow lies in ditches and pits, conveyed thither of purpose to keep it, look what Pears, and Cervises, and Apples, and wild Chestnuts have been gathered up by chance together with the snow, and put into the same pits, after the space of a year that the snow was consumed away, we have there found the same fruit, so moist, and fresh, and goodly to the eye, as if they had been but then plucked off from their trees.  To conclude, there is nothing better and more available for the preservation of anything, then is the dryness and the coldness of such places as they are laid up in, to be kept. 

Chapter IV

"What special time there must be chosen for the gathering of such fruit, as you mean to lay up in store for a great while after." 

The principal matter which I would have to be observed in this case, is the choosing of your time when to gather all such fruit as you would lay up in store, that they might last long.  For if we desire to defeat heat and moisture which will mar our fruit, and cause it to Putrify, we cannot take any better course against them, then by making choice of such a time to gather our fruit in, as when those planets and stars, which are the principal authors of that heat and moisture, are themselves become cold and dry, or at the least not hot and moist in any high degree.  The Moon, when she is waning, is cold and dry.  If there be any fruit gathered when the Moon abounds with heat and moisture, the very same qualities will also the fruit abound withal, and so they will very soon be Putrified, as every man of any wit will easily judge.  And therefore all those that have written of husbandry, with one consent do give it for a precept, that fruit are to be gathered in the decaying of the Moon.  Moreover, the night and the day, the morning and the evening, do bestow their moisture and their dryness upon fruit, accordingly as they themselves are either moist or dry.  The day, by reason of the presence of the Sun, is hot and dry.  The night, by reason of the absence of the Sun, is cold and moist.  The evening, by reason of that it has a little of the Sun, is partly warm, and yet by withal by reason of approaching night, is partly moist.  The morning, is partly cold, by reason of the tail of the night, and partly warm, by reason of the Sun time will be partly warm.  But lest we should make the matter too hard and difficult, by giving such Astrological precepts, we will frame ourselves to the most plain, and yet a very exact rule, namely, the the situation and aspect of the planets is to be regarded, whereby the air becomes colder and dryer then at other times, and so consequently the fruit may last the longer.  And, because we will not be too tedious, we will spare to allege authorities and experiments which might be brought for the proof hereof, seeing all living creatures that are gendered in the full of the Moon, or somewhat before, do grow much more then they that are gendered when she is in the waning.  but let us come to examples.  If you would know, 

"The time, wherein Citrons are to be gathered," 
Palladius teaches you in his book of the preserving of Citrons.  If you would gaeep Citrons to keep, says he, you must pluck them with their boughs and leaves from the tree in the nighttime, when there is no moonlight stirring.  Pontanus, a countryman of ours, has elegantly set down this matter.  If you desire, says he, to keep Citrons long without any harm or loss of their vigor, you must take this course.  Pluck off the fruit together with the branches and leaves as they were upon the tree in the nighttime when the Moon shines not all all.  Then hang them up on some hook or tack in a dark and closed place, see that you touch them but very softly, and not let any wind come at them, or else lay them among chaff and dry Straw .  So shall you keep the fruit sound and good, and the leaves also green for a great while together.  There is also, 

"An appointed time wherein Quince-pears are to be gathered." 

I have found no better or surer way to preserve Quince-pears, says  Columella, then by gathering them that were very ripe and sound, and without any blemish, at such time as the air was temperate, and the Moon in the waning.  Likewise the same author prescribes unto us, 

"A time wherein Apples are to be gathered that they may last longer," 

Bids us to thus.  About August, choose, says he, the sweetest Apples, such as be not overripe, and they will be kept long.  Pliny counsels us to gather them after the Equinoctial in Autumn, but never before the Moon is fifteen days old, nor yet before one of the clock.  And Palladius shows, 

"What time Pears are to be gathered in, that they may last long." 

In a calm day, when the Moon is in the waning, and that also toward the latter end, between the two and twenty and eight and twenty day of the Moon, you must take them off the tree with your hand, at such time of the day as the Sun is in some strength of heat, that is, either between seven and ten in the morning, or else between two and five of the clock in the afternoon.  And the Pears which you so gather, must be somewhat hard and green.  Pamphilus, a Husbandman prescribes, 

"A certain time wherein to gather Cherries, that they may last long." 

Cherries are a kind of fruit that will soon wither, and yet if you gather them before the rising of the  Palladius, and so lay them up, they will be fresh and good a great while.  Palladius prescribes, 

"A certain time wherein to gather Medlars, that they may last long." 

They are to be gathered, says he, in a fair day about noontime, and they must not be thorough ripe.  Columella says, that, 

"The time wherein you gather Pomegranates to be laid up and preserved." 
Must be a fair day when the air is temperate.  Pliny would have you to let them be well dried by the Sun, that there be none of the night's dew left upon them.  Didymus chooses, 

"A certain time wherein Corn is to be gathered and laid up." 

When you have reaped your Wheat or Barley, you must let it lie abroad in the field one or two days, or at the least one whole night, and carry it away before the rising of the Sun, that so it may be thoroughly cold when it is laid into the barn, for it is that which will cause the Corn to last much the longer.  Columella shows, and he teaches it of his own experience, 

"What time Beans are to be gathered, and laid up to be long preserved," 

You must fell your Beans, says he, when the Moon is in the very last of her last quarter, and you must fell them before daylight, then, when they are waxed dry upon the floor, presently you must thresh them out before the Moon is renewed, and when you have laid them on cooling, then carry them into your Garner to be laid up.  For if you deal thus with them, you shall be sure to preserve them from the Worm, which otherwise will breed in them.  The very same experiment does  Palladius record out of the very same author.  Likewise, 

"Garden Peas may be preserved for a whole year," 

If you lay them on drying in the Sun, and when you have fetched out all their moisture, take them out of their shells, and lay them up.  For by this means shall you preserve them from Putrefaction. 

Chapter V
"Of the manner how to gather fruit, as also to help and dress the stalk that grows into them, whereby we may prevent the first original, and the occasion of their Putrefaction."
Whereas our ancestors did perceive that the first beginning of Putrefaction in fruit did arise from the little stalk that grows into them, or from that part of the fruit where the stalk is entertained into it, (for is is requisite, that the beginning of the spoil, and destruction of them should arise in the very same part, wherein they began first to live and receive their nourishment)  they have therefore devised sundry means whereby to prevent all such mischief and harm, as the stalk might bring upon the fruit.  Moreover, fruit are to be gathered very carefully, especially those that we intend to lay up and store, insuring they will not be knocked and hit up against one another.  For the hitting of them together will bring about and cause their Putrefaction.  Besides, we must see that they are in their best state when we gather them, that they be not perfectly ripe; for as they must not be altogether sharp and green when they are gathered, so neither must they be come to their full ripeness.  Furthermore, the fruit that you would lay up, you must take a diligent view of them, and see that they be found, without any bruise, or speckedness, or Worm in them.  But let us come to some examples.  And first, 

"How we must gather Apples, and how we must dress their stalks." 

Columella would have such Apples to be preserved, which have a good Relish, and are gathered when they are reasonably ripe.  And he would have them to be so disposed and placed when they are laid up, that the blossom end should stand upward, and the stalk end downward, even so as they grow upon the tree.  But they must not be laid to touch each other.  Neither must they be thoroughly ripe when they are gathered, but somewhat sharp and sour.  Besides, you must see that every several kinds of Apples must be laid up in several rooms or cell by themselves.  For when sundry kinds are laid together in one cell, there will be disagreement among them and the sooner will they Putrify.  Experience whereof we have in Wine, which if it be made of sundry kinds of Grapes, it will not be so durable, as when it is made of only one kind.  Palladius says, if you keep Apples in store, you must gather them very charily, that they be taken off from the tree without any blemish, and you must drench their stalks in scalding Pitch, and so place them upon a boarded Loft, with the stalkend downward.  And you must take heed that you do not touch them, nor meddle with them till we take them out as being fit for our use.  Pliny likewise shows, that Apples must be placed upon their stalkends. Apuleius the Greek counsels us to gather our Apples when they are in their full strength and we must take special regard, that they be gathered by hand without any bruise, and then laid up in such sort that they may not touch one another.  But in any case they must be sound and not thoroughly ripe.  He says also, that if you smear the tops of Apples with the juice of green Ragwort, it will preserve them from Putrefaction.  If you would have, 

Citrons to last long, 

 Palladius counsels you to gather them with their boughs which they grow upon, and lay them up in several, as we showed before out of Pontanus.  Columella shows, 

"How Pears must be gathered that they may endure long." 

Namely, if you gather them before they be thoroughly ripe.  And  Palladius says, that they must be gathered charily by hand, that they may not be Bruised.  And you must diligently cull out from them, all such as have fallen from the tree, and lay up none but those that are very sound, and somewhat hard and green, and such as such as are gathered with their stalks still upon them.  Democritus says that those Pears will keep best, which are besmeared with Pitch about the stalk, and so hung up.  We will also show the manner how to gather, 

"Cervices that they may last." 

Marcus Varro says that Cervices

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "cervice"  are to be gathered even while they are still very sour, and so to be hung up, that they may ripen but slowly, and that also within doors.  For if you lay them up when they are grown to some ripeness, that will not last so long.  Theophrastus by this means procured Cervices to defer their ripening even until winter.   Columella says, they must be charily gathered with your hand.  Pliny says, they must be hung up, as they are on their boughs.   Palladius says, they must be gathered when they are hard, and so hung up together with their stalks in some close and dark place.  So, 

"Figs are to be laid up as they are upon their boughs," 

As Africanus teaches, but, says he, they must be gathered before they are ripe.  For when once they are come to be ripe, they will hang no longer upon their tree, as other fruit do, but will fall off presently.  They are also to be gathered and laid up with their stalk or their Navel upon them, that is, the part which they hold by, and depend upon their mother.  For if they be so gathered, they will last the longer sound and good.  Palladius also would have them to be gathered while they be green and unripe, and that with their stalks upon them, and so be laid up. Cato says, that the boughs of the Figs tree whereon the Figs grow, are to be preserved together with the fruit, and those Figs that you would keep, must be gathered somewhat green and sour. Columella says, that Figs, if we would keep them long, must be gathered, neigher when they are very ripe, nor yet when they are too green. Palladius says, that if you would have, 

"Peaches well kept," 

You must fill up the Navel of the Peach, that is, that part of the peach whereby it closes with the stalk, with one drop of scalding Pitch.  I for my part have preserved, 

"Damosins a great while longer." 

By hanging them up with their stalks, upon the rafters of a house, but there is none so good to be kept, as those that are of a purple color. Palladius would have them to be gathered while they are unripe, yet he would not have them too raw, but in any case they must be sound, without any Worm, or bruise, or any other blemish.  So also the fruit called, 

"Ziziphum may be preserved," 

If it be gathered with the boughs that it grows upon, and folded or wrapt up in his own leaves, and so hung upon upon the beams of a house, as Palladius shows. 

"Medlars may be kept long," 

If you gather them when they are but half-ripe, and hang them up with their boughs in some house.  Beritius shows,   

"How Pomegranates are to be gathered and laid up to last." 
You must gather them, says he, with a very chary hand, lest if you touch them  somewhat roughly, they should be hurt or Bruised.  And that would be an occasion of their Putrefaction.   Columella says, that Pomegranates are to be gathered with their stalks, and the stalks to be put into an Elder tree, because the Elder tree is full of Pitch, that it may easily entertain the Pomegranate stalks.  The same author reports out of Mago the Carthaginian, that all fruit, which you would lay up in store, must be gathered with their stalks upon them, yes, and if it may be without spoil or hurt of the tree, they must be gathered with their boughs too, for this will be very helpful to cause the fruit to last longer.  Palladius says, that Pomegranates may be preserved best, if you gather them sound, and lay Pitch upon their stalks, and hang them up in due order.  Nay, they will keep so much the better, the longer the boughs are, which are plucked off from the tree with them.  Pliny says, that they are to be gathered with their boughs, and the boughs to be stuck into the Elder Pith, and so to be preserved.  Cato shows, how we may preserve, 

"Myrtle twigs with their berries upon them." 

They must be taken from the tree when the berries are somewhat sour, and so bound up with their leaves about them.  Didymus has taught us, how we must gather, 

"Grapes that they may last long" 
We must take special heed that every Grape be perfect and sound, and for this cause we must have a very sharp knife or hook, to cut of those Grapes that are unsound easily and without any stroke, even with one touch as it were.  When you gather your Grapes they must be in their full strength, neigher too raw, nor yet past their best ripeness.  Some cut off the branches together with the clusters, and when they have so done, they remove all the Grapes that are either Putrified, or dried away, or unripe, and pluck them off with a pair of Nippers, lest they would infect their fellows.  And after this, they take the branches whereon the clusters grow, and that end which was cut, they dip into scalding Pitch, every one by itself.  Others hold, that Grapes must be hung up in some high roof, where the air my have full scope at them, but the Grapes must be note of those which grow toward the tops of the branches, but they must be the lower clusters.  Palladius says, if we would have Grapes to last, we must see that we gather such as are without blemish, they must not be too harsh and sour, neither must they be over-ripe, but it must be a very clear Grape to the eye, and somewhat soft to be felt, and yet it must have a reasonably tough skin.  If there is any among them with a blemish or is Bruised, we must cut it away.  Neither must we suffer among them any one that is over hard, which the Sun has not in some sort overcome with his heat.  After all this, we must drench the cut ends of the stalks in scalding Pitch, and so hang them up. 







Chapter VI

"In what grounds those fruit should grow and be gathered, which we would lay up." 

We must not omit to speak of another necessary observation in this matter.  Namely, in what ground, in what air, under what climate, it is best that those fruit, which we should lay up, should grow and be gathered.  What fruit does grow in moist and watery hollow and low grounds, as also those which grow in such grounds as are much soiled and Manured with fat Muck.  They are much subject to Putrefaction.  For, in as much as they grow with great store of moisture and heat in them, they have the occasion and original of their own bane within their own bosom.  But in wild fruit, and such as grow upon the tops of mountains, in dry grounds, and such as are not Manured at all, and such as the southern heat does continually beat upon, if falls out clean otherwise.  For the fruit that grow in such places, are for the most part, dry, and very solid.  Not abounding either with heat or moisture.  Hesiodus in his book of Husbandry, never makes any mention of Muck or soiling.  Questionless, he would never have omitted such a necessary part of Husbandry as this is, but that he saw the inconvenience of it in this respect, that it makes the fruit more subject to Putrefaction, and many infirmities.  Fruits that grow in wild and stony grounds, where the wind has his full force, will preserve themselves without any skill and device practised upon them.  Wherefore, if other sleights be added, which are helpful to their preservation, they will surely last much the longer.  But let us see whether Antiquity has made any mention of this matter.  An first let us hearken to Theophrastus, who shows, 

"In what ground there grow the best Dates or Palms to be preserved for store." 

If you preserve and lay up an Dates or Palms, says he, you must make choice of those which grow in sandy grounds, as in that country which is called Syria.  And there are in all that country but three sandy places where they do grow, and these are excellent good to be preserved.  Those which grow in other places are not durable, but presently wax rotten.  Of all those Palms which Syria yields it is held by some, that none are good to last.  But those only which grow in the Palm valley, a place so called there.  But those which grow in Egypt, and Cyprus, and elsewhere, they are all very soon Putrified.  And Pliny reports out of the same author, that those Palms which grow in Salt and sandy grounds, as in Judea, and Cyrenian Africa, may be preserved.  But not those which grow in Cyprus, Egypt, Syria, and Seleucia of Assyria.  The same Theophrastus, speaking of Beans, shows, 

"In what ground there grow the best Beans to be preserved for store." 

One country, says he, differs from another, and one climate differs also from another, in respect of the fruit that grows in them.  Either to be good to lay up, or to be subject to Putrefaction.  And therefore the Beans that grow in Apollonia which is near to the Ionian Sea, are not subject at all to any Worms or rottenness, so that they are best of all others to be preserved.  Likewise the Beans that grow about Cizicum are very durable. 






Chapter VII
"How fruit must be shut up and kept close that the air comes not to them."
We have shown before, that, if we would preserve fruit long, we must keep away both heat and moisture from them.  Both which qualities are found in the air.  Wherefore we will first set down the devices of Antiquity in this behalf.  And then our own devices and experiments.  And first,
"How to keep Apples close without Putrifying." 

We will begin with Aristotle, who says, that fruits are to be kept in bottles full of air, that so the outside air may be excluded.  For thus he speaks in his Problems.  When it happens that the fruit of the trees, and flesh, and such like, do last without  Putrefaction, when they are shut up in bottles full of air, or in other vessels that are well covered, and closed up on every side?  It is because all things are like to be corrupted when they are stirred or removed, but when things are filled, they stand unmovable?  For it cannot be, that anything should be moved unless there is some vacant space to be moved in.  Now those things which are so shut up are every way full, and therefore are preserved without Corruption.  As if he should say, the air which is so enclosed, cannot so soon procure Putrefaction, by reason that it is not so subject to the daily alterations of the circumstant air.  Or if the fruit could send forth their heat and moisture which is in them, yet it should be kept in upon them by the fullness of the bottles.  But let us see what the masters of Husbandry do teach concerning the matter.  As for example, 

"How to preserve Citrons without Putrifying." 

Palladius does thus preserve them from the air.  He shuts up every Citron in a vessel by itself.  Plasters them up.  And sets them orderly in a fit place prepared for that purpose.  Sotion says, the the Pome-Citron must be very well Plastered over with stamped Mortar, that so it may keep one whole year together, without any harm or blemish.  So have others taught us the way, 

"How to keep Apples shut up close." 

Columella says, that every several kind of Apples is to be placed in a several cell by themselves.  For when diverse kinds are shut up in one and  the same cell, they will not agree so well together, but will soon Putrify.  But when you have disposed of your Apples that they are set in good order, then shut up the lids of the Coffer or cell upon them and plaster the lids over with Loam, that has Straw chopped in it, lest the air get in.  Palladius would have every Apple placed by itself in several earthen vessels, which must be Pitched within, and Plastered over with Mortar.  Or else they may be covered in clay and so preserved.  Pliny says, that the custom of his time was,to make choice of the best Apples, and to plaster them over with Mortar or Wax.  That it may be like a crust on them.  But, says, he they must be fully ripe first, for otherwise they will grow and wax larger, and so break out of their houses.  Others put every Apple or Pear into a several earthen vessel, and smear the vessels all over with Pitch, and then put the vessels with the fruit in them, into a barrel or tub, and so preserve them.  Apuleius did preserve them in an earthen pot lid all about on the inside with Wax.  Some preserve them by lapping them up in Reits or Seaweed, and so shutting them up into earthen Pitchers.  But they must be every one wrapped up severally by itself, and so lid, that they may not touch each other.  And besides, the Pitchers must be very well and close covered.  Columella prescribes this course whereby, 

"Quinces are to be shut up, that they may last." 

They must be wrapped up in Fig leaves.  And you must take some Potters white earth and put in Wine Lees to it, to make a Mortar of them.  And with the Mortar, smear the Quinces.  Then you must put them into some new vessels, and and cover them all over with some dry plastering that they may not touch one another.  Palladius puts them between two tile Shards, and closes them up with Loam round about.  And then covers them over with dry Plastering, and so so lays them up in a new pot or basin that they may be kept apart.  Democritus does first cover them over with leaves, and then he makes Mortar of Clay or of some Potters Chalk with hair chopped into it with which he smears the Quinces.  And when he has dried them in the Sun, he lays them up.  And whenever he would use any of them, he breaks their case, and there finds his Quinces in the same taking as they were, when he put them in.  But Pliny teaches us very briefly, that if we would keep Quinces long, we must shut them close, that no air may come at them. By the like means, you may preserve, 

"All things close exceeding well," 

Mago, when he would preserve any kind of fruit close, he covers them all over very carefully with Potters Chalk, and then dries it in the Sun.  And if  there happens to be any Chap in the Mould, he closes it up with Loam.  And so when it is dry, lays it up.  Others take a new earthen Pitcher, and strew it with the Sawdust or shavings of Poplar, or else the Holm tree.  And then they place the fruit in it, in such a way that their lies some of the Dust between every fruit.  Then they board that space, and make a floor over that level.  And having so done, they strew the second level with the like Dust, and there also dispose of their fruit as in the other level.  Then they board that space also.  And make a third level, and so a fourth, and so forward till the Pitcher is filled.  And when it is full, they lay a covering upon it, and plaster it over very carefully with thick Loam.  Others put their fruit into a barrel, but they place them in such order that the one may not touch the other.  And then they close up the barrel again, as  Palladius reports.  Africanus teaches a way whereby, 

"Figs may be shut up to be preserved long," 

You must take a green Gourd, and make in it certain cells or hollow places of receipt.  For every Fig, a separate cell.  Into these cells you must put your  Figs and wrap the Gourd about with a swath of cloth or Leather.  And then hang up the Gourd in a dark place where neither fire nor smoke may come at them.  But you must see that the Figs which your would thus preserve, have their tails or stalks upon them.  Others take a cup of Glass, or some other cup that you may see through, and set it upon the Figs, with the mouth downwards, and stop up with Wax every place round about, that no air may come within the cups's mouth.  And so the Figs are preserved without any Corruption.  Palladius rehearses the very same experiment out of the same author.  Likewise, 

"Cervices may be shut up in barrels," 

And thereby be preserved a great while.  You must take Cervices presently as they are gathered, and make choice of those that are not Bruised nor blemished any way.  These you must put into a barrel, and shut up the mouth of the barrel very close and Plaster it over with Mortar.  Or else you mak take clay Mortar, that is well made, and beaten together, that it may be about the thickness of Honey, and drench your Cervices in it, and then hang them up.  So you may preserve them sound a while.  And afterwards you must wash them, that the Mortar which sticks upon them may fall off.  So the fruit, 

"Ziziphum may be shut up in earthen vessels." 

To be long preserved, as  Palladius shows.  But they must be gathered by hand, and that not before they be ripe.  And you must shut them up in long earthen vessels, and Plaster them over, and so lay them up.  He shows also, 

"Medlars, and the fruit Tuber may be shut up in Pitchers, so to be preserved." 

You must put your Medlars into Pitchers, that are smeared with Pitch on the inside.  But the Pitchers wherein you put your Tubers, must not only be Pitched on the inside, but also daubed over on the outside.  So Didymus shows that, 

"Myrtle berries may be very well kept," 

To last long, if you gather them when they are green, and put them into a vessel, that is not Pitched, and so cover it close, and lay them up.  Others lay them up with tails or stalks upon them.   Palladius shows that, 

"Nuts may be long preserved." 

If you shut them up close in Coffers.  But the Coffers must be made of Nut tree.  The same  Palladius shows, 

"Chestnuts may be long preserved." 

If you put them in Wicker baskets, and Plaster up the baskets round about.  But the rods which the baskets be made of must be Beech rods.  And they must be made up close, that no air may come at that fruit which is in them.  Likewise, 

"Roses may be shut up to be preserved." 

If you take green Barley being plucked up by the roots, and put them into a barrel that is not Pitched.  And lay Roses in among it before they are blown.  For by this means you may keep them long.  So also you may shut up, 

"Lilies, to make them last a whole year." 

You must gather them with their boughs, as they grow, before they are blown, and put them into new earthen vessels that were never Pitched.  And when you have covered the vessels, lay them up.   And so shall you have Lilies of a year old.  But if you have any use for any of them in the mean time, bring them forth into the Sun, and by the heat thereof they will be opened and blown.  We will show also out of Didymus, how, 

"Grapes may be shut up to last long." 
Some take certain cases that are Pitched all within, and when they have strewn them with the Dust or dry powder of the Pitch tree, or the Fir tree, or the Black Poplar tree, or else with the dry flower of Millet, then they put in their Grapes .  And so they last long.  But they take their Grapes presently after the time of Vintage, and make special choice of those Grapes that are without any bruise or blemish, and they shut up th mouth of the vessels very close, and overlay them with Mortar.  Or else they may be drenched in Clay Mortar, that is well beaten, and somewhat liquid, and then be hung up, and so kept for a while.  And afterward when you would use them, wash them over, that the Mortar may fall off.  Columella says, you must take the great Peat-grape, or else the hard-skinned Grape, or else the fair purple Grape, from the Vine, and presently Pitch their stalks with hard Pitch.  Then take a new earthen Vat, and fill it with dry Chaff well sifted, so that it will be without Dust.  And so hang up your Grapes upon it.  Then take another Vat, and cover therewith the former, Grapes and all.  And when you have laid the brims of both Vats together, then daub them up with more that is made with chopped Straw .  And when you have done so, place them in a very dry loft, and cover them all over with dry Chaff. 

"Wheat may be laid up close to be preserved," 

By putting it into caves or pits of the earth, as we have shown out of  Varro.  For the Cappadocians and Thracians put their Corn into caves and dens.  The Spaniards put it into certain pits, and make special provision that the moisture and air may not come at them, except it be when they take out any for their use.  For if the air does not breath upon it, it will be free from the Mice and such like Vermin.  And it is known, that Corn thus laid up, has been kept clean and sweet fifty years together.  Marcus Varro says, that, 

"Beans and Pulse have been laid up in vessels, and so preserved for a long time." 

But they must be Oil vessels.  And they must be covered over with ashes.  Pliny writes the very same experiment out of  Varro.  That Beans and Pulse being laid up in Oil-buts, and covered over with ashes, have lasted a great while.  And being laid up in some hole of the earth, they have lasted up to one hundred and twenty years.  So the Pulse called, 

"Lentils, have been preserved long," 

As Columella shows.  For if you put them into Oil vessels, or else into salting tubs, that they may be full.  And so Plaster them over with Mortar, whenever you take them out again for your use, you shall find your Lentils sweet and good. 







Chapter VIII
"How the Ancients, when they had put their fruit into certain vessels, and so shut them up close, did put them also into some other vessels full of Liquor."
How the Ancients, by making up their vessels close, did shut out and keep away the air as being the author of all Putrefaction.  So that it could not come into the fruit.  Yet they did not by this means keep away the air out of those places where the vessels were laid, but that as the circumstant air was changed, either being disposed to heat, or cold, or drought, or moisture, so the air also that is within, must need to be changed.  And consequently, the fruit also must be affected with the same change. 

"How Quince-pears being shut up close, may be drowned for their better preservation." 

An experiment which Democritus has set down.  You must put your Quince-pears

 HYPERLINK "http://members.tscnet.com/pages/omard1/q.htm" \l "quince"  into a new earthen vessel.  Cover it.  And Pitch it all over, and so put it in a But of Wine.  But so, that they may have Scope to swim upon the top of the Wine.  For by this means shall you keep your fruit fresh and good for a long time.  And besides, the Wine wherein they float, will have a very fragrant favor.  Likewise, 

"Apples being shut up close, and then put into Cisterns, will last long," 

As Palladius shows.  You must put your Apples, says he, into earthen vessels, well Pitched and made up close.  And when you have so done, drown those vessels in a Cistern, or else in a pit.  Pliny puts Apples in earthen basins, and so lets them swim in Wine.  For, says he, the Wine by this means will yield a more Odoriferous smell.  Apuleius says, that Apples are to be put into a new pot, and the pot to be put into a Hogshead of Wine that there it may swim, and play on the top of the Wine.  For so, the Apples will be preserved by the Wine, and the Wine will be the better for the Apples.  So, 

"Figs being shut up close, may be drowned for their better preservation." 

As Africanus affirms.  They take Figs, says he, that are not very ripe, and put them into a new earthen vessel.  But they gather them with their tails or stalks upon them, and lay them up every one in several cells by themselves.  And when the have done so, they put the vessel into a Hogshead of Wine, and so preserve their Figs.  I have also proved it by experience, that, 

"Peaches being shut up in wooden Cisterns, have been well preserved by drowning." 

And I have proven it also in other kinds of Apples, that if they are shut up in a small vessel that is very well Pitched on the outer side, and so drowned in the bottom of a Cistern of water, and kept down by some weights within the water, that it may not float, they may be preserved many months without any Putrefaction. 

"Pomegranates may be preserved in a Pipe or But that is half full of water." 
As Palladius shows.  You must hang up your Pomegranates within the But .  Yet so, that they must not touch the water.  And the But must be shut up close, that the wind may not come in.  And as fruit may be thus preserved, if the vessels be drowned in water or other Liquor.  So there are some of opinion, that, if you hide those vessels underneath the ground, you may by this means also escape the danger of the alterations that are in the air.  Columella shows that, 

"Cervises being shut up close, and so laid under ground, will thereby last the longer." 

When you have gathered your Cervises carefully by hand, you must put them into vessels that are well Pitched.  And lay also Pitched coverings upon them, and Plaster them over with Mortar.  Then make certain ditches or trenches about two foot deep in some dry place within doors.  And in them so place your Pitchers, that the mouth may be downward.  Then throw in the earth upon them and tread it in somewhat hard.  It is best to make many trenches, that the vessels may stand asunder.  Not above one or two in a trench.  For when you have use of them, if you would take upon any one of the vessels, none of the rest must be stirred.  For if they be, the Cervises will soon Putrify.  Pliny reports the like out of Cato.  That Cervises are put into earthen vessels well Pitched. The covering being Plastered over with Mortar.  And then put in certain ditches or pits about two foot deep.  The place being somewhat open, and the vessels set with the mouth downward.  And Palladius writes out of those two authors, that Cervises must be gathered while they are somewhat hard, and laid up even when they begin to be ripe.  They must be put in earthen Pitchers, so that the vessels are filled up to the top, and covered with Mortar.  And then laid in a ditch two feet deep, in a dry place where the Sun comes.  and the mouths of the vessels must stand downward, and the earth must be trodden in upon them.  The same author writes, 

"Pears being shut up in vessels, and so laid under the ground, will last the longer." 

You must take those Pears which are hard both in skin, and in skin and substance.  These you must lay upon a heap.  And when they begin to turn soft, put them into an earthen vessel which is well Pitched, and lay a covering on it, and Plaster it over with Mortar.  Then the vessel must be buried in a small ditch, in such a place as the Sun does daily shine.  Others as soon as the Pears are gathered, lay them up with their stalks upon them in Pitched vessels.  And close up the vessels with Mortar or else Pitch.  And then lay them abroad upon the ground, covering them all over with sand.  Others make special choice of such Pears as are often found, somewhat hard and green. And these they shut up into a Pitched vessel, and then cover it and set the mouth of it downward.  And bury it in a little ditch in such a place as the water runs round about it continually.  In like manner also, 

"Apples being shut up close, may be hidden with the ground for their better preservation." 

As Pliny shows.  You must dig a trench in the ground about two foot deep, and lay sand in the bottom of it.  And there put in your Apples.  Then cover the pit first with an earthen lid, and then with earth thrown upon it.  Some put their Apples in earthen bowls, and then bury them.  Others put them into a ditch that has sand cast into the bottom of it, and cover it only with dry earth.  The like device it is whereby, 

"Pomegranates are preserved in small Buts which have sand in them." 
You must fill a small But up to the middle with sand.  And then take your Pomegranates, and put the stalk of them every one into different Canes. Or into the bough of an Elder tree.  And let them be so placed asunder in the sand, that the fruit may stand some four fingers above the sand.  But the vessel must be set within the ground in some open place.  This also may be done within doors, in a ditch two foot deep.  Others fill up the But half full of water, and hang the Pomegranates within the But, that they may not touch the water.  And shut up the But close that no air may come in.  Cato shows how, 

"Filberds may be preserved within the ground." 

You must take them while they are new.  and put them into a Pitcher, and so lay them in the ground.  And they will be as fresh when you take them forth, as when you put them in.  In like manner Palladius shows that, 

"Chestnuts may be preserved." 

If you put them in new earthen vessels, and bury them in some dry place within the ground.  He says also that, 

"Roses being shut up, may be buried in the ground for their better preservations." 

If they are laid up in a pot, and well closed, and so buried in some open place.  But now we will show, 

"How all things that are shut up, may be preserved for many years." 

Fruit are to be laid up in Vials of Glass, as we have shown before.  And when the pipe or neck of the glass is stopped close up, then they are to be drowned in Cisterns, and they will last good for certain whole years.  Likewise, flowers are to be closed up in a vessel that is somewhat long, and the neck of it must be stopped up, as we have shown before.  And then they must be cast into the water.  For by this means they may be kept fresh for a long time.  I have also put new Wine into an earthen vessel that has been Glazed within.  And have laid it in the water with a weight upon it to keep it down.  And a year after, I found it in the same taste and goodness, as when I put it into the vessel.  By the like device as this is, we may preserve, 

"Things that are shut up, even for ever," 

If we wrap them up in some mixture with other things, so that the air may not pierce them through.  But especially, if the mixture itself be such, as is not subject to Putrefaction.  I have made trial of this in Amber.  First reducing it to a convenient softness, and then wrapping up in it that which I desired to preserve.  For where as the Amber may be seen through, it does therefore represent unto the eye the perfect semblance of that which is within it, as if it were living.  And so shows it to be sound and without Corruption.  After this manner I have lapped up Bees and Lizards in Amber, which I have show to many, and they have been persuaded that they were the Bees and Lizards that Martial speaks of.  We see everywhere that the hair of beasts, and leaves, and fruit, being lapped up in this juice, are kept forever.  The Amber does eternize them. Martial speaks thus of the Bee.  A Bee does lie hidden within the Amber, and yet she shines in it also.  As though she were closed up within her own Honey.  A worthy reward she has there for all her labors.  And the same author speaks thus of the Viper, being caught as it were in the same juice.  The Viper comes gliding to the dropping Pine tree, and presently the Amber juice does overflow her.  And while she marvels at it, how she should become entangled with that Liquor.  All of a sudden it closes upon her and turns stiff with cold.  Then let not Cleopatra boast.  Herself in her princely tomb, seeing the Viper is interred in a nobler tomb then she.  But if you desire to know how to make Amber soft, though there are diverse ways whereby this may be effected, yet let this way alone content you.  To cast it into hot boiling Wax that is scummed and clarified.  For, by this means it will become so soft and pliant, that you may easily fashion it with your fingers.  And make it framable to any use.  Only you must be sure that it is very new. 

Chapter IX 

"How Fruit may be drenched in Honey, to make them last for a long time." 

The Ancients finding by experience, that the shutting up of fruit in vessels, and the drenching of those vessels in water, was a notable preservative against Corruption, did then proceed farther.  And began to drench the fruit themselves in diverse kinds of Liquors.  Supposing that they might be the longer preserved if they were Soused in Honey, Wine, Vinegar, Brine, and such like.  In as much as these Liquors have a special virtue against Putrefaction.  For Honey has an excellent force to preserve.  Not fruit only, but also even the bodies of living creatures from being putrefied, as we have shown elsewhere.  Alexander's body, and the carcass of the Hippocentaur were preserved in Honey.  Mere water they did not use in this.  Of all other Liquors, Honey was most in request for this purpose.  They supposing it to be a principal preserved against Corruption.  Columella says, 

"That Quinces may be preserved in Honey without Putrefaction." 

We have nothing more certain by experience, says he.  Then that Quinces are well preserved in Honey.  You must take a new Flagon that is very broad brimmed, and put your Quinces into it.  So that they may have scope within, that one may not bruise another.  Then when your pot is full to the neck, take some Withy twigs, and plat them over the pot's mouth.  That they may keep down the Quinces somewhat close, least when they should swell with Liquor, they should float too high.  Then fill up your vessel to the very brim with excellent good liquefied Honey, so that the Quinces may be quite drowned in it.  By this means, you shall not only preserve the fruit very well, but also you shall procure such a well relished Liquor, that it will be good to drink of.  But in any case take heed, that your Quinces be through ripe, which you would thus preserve.  For if they were gathered before they were ripe, they will be so hard, that they cannot be eaten.  And this is such an excellent way, that though the Worm have seized upon the Quinces before they were gathered, yet this will preserve them from being corrupted any farther.  For such is the nature of Honey, that it will suppress any Corruption, and not suffer it to spread abroad.  For which cause it will preserve the dead carcass of a man for many years together without Putrefaction.  Palladius says, that Quinces must be gathered when they are ripe, and so put into Honey, whole as they are, and thereby they will be  long preserved.  Pliny would have them first to be smeared over with Wax, and then to be Soused in Honey.  Apitius says, Quinces must be gathered with a vessel full of Honey and new wine.  The Quinces that were thus dressed, were called Melimela, that is to say, Apples preserved in Honey.  As Martial witnesses, saying, Quinces Soused in pure Honey, that they have drunk themselves full, are called Melimela.  Likewise  Columella shows that, 

"Other kinds of Apples may be so preserved," 
Not only the Melimela, but the Pome-paradise, and the Sestian Apples, and other such dainties may be preserved in Honey.  But because they are made sweeter by the Honey, and so loose their own proper Relish which their nature and kind does afford, therefore he was wont to preserve them by another kind of practice.  Palladius says, that, 

"Pears may be preserved in Honey," 

In that they be so laid up therein, that one of them may not touch another.  So Africanus reports, that, 

"Figs may be long preserved in Honey," 

If they are so disposed and placed in it.  That they neither touch each other, nor yet the vessel wherein they are put.  And when you have so placed them, you must make fast the lid of the vessel upon them.  And there let them lie without troubling them.  And  Palladius reports the same.  Green Figs, says he, may be preserved in Honey.  If you place them so that they may not touch each other.  Florentinus also shows that, 

"Cherries may be preserved in Honey," 

If you put them into a vessel that is strawed in the bottom with Savory, and so cast some Honey upon them.  But your Honey must be somewhat sharp.  So likewise 

"Medlars may be preserved in Honey," 

To last a great while without rotting, as  Palladius shows.  But then they must be gathered before thoroughly ripe.  Martial shows also, that, 

"Nuts may be preserved in Honey," 

To be green all the year long.  And he speaks it of his own trial and experience.  You must take green Nuts, and pluck them out of their shells, and so let them be Soused in Honey.  And the Honey wherein they are Soused, will become very Medicinable, insomuch that if you make a Potion of it, it will be very helpful to cure the arteries, and the jaws.   Palladius says that, 

"Peaches may be preserved in Honey," 

If you take out the stone before you Souse them.  And besides that they will last long, this will also make them to be very well Relished.  He says also that they may be well preserved in the Liquor 

 HYPERLINK "http://members.tscnet.com/pages/omard1/o.htm" \l "oxymel" Oxymel.  To be brief, Columella says plainly that there is no kind of fruit but may be well preserved in Honey.  But he prescribes it for a general rule in this case.  That every kind of fruit should be preserved in several by itself.  For if you lay up diverse kinds of fruit together, one of them will corrupt and mar the other.  So also, 

"Grapes may be preserved in Honey," 
And they will last long without any blemish in them, if they are so preserved, as Didymus writes.  But we will show now, 

"What kind of fruit are best preserved in Honey." 

For, I have endeavoured myself in this practice, how to keep fruit without Putrefaction, and for this cause, I laid up all kinds of fruit in vessels of glass filled with Honey, that so I might prove, which might be preserved longest.  And I found great difference among them.  Some kinds lasting long and some but a little while.  For the fruit that were by their won kind, full of moisture, did absorb the Honey.  So that the Honey being itself absorbed, was not possibly able to preserve the fruit from Putrefaction.  Grapes, Figs, and Peaches are soon Putrified by reason of their moistness.  Quinces, Apples, and Pears do last longer uncorrupted.  But Nuts will last green and sound a whole year together.




Chapter X
"How Fruit may be long preserved in ordinary wine, or sodden wine, or new wine, or else in wine Lees." 

The Ancients likewise perceiving, that Wine would keep all things, and that Grape stones lighting into the Wine as it was barrelled up, did continue whole in the barrels for the space of a whole year.  From this they gathered, that those fruit which were laid up in Wine, would be well preserved from Putrefaction.  Neither did they stay there, but also proceeded to use Sodden Wine, new Wine, Vinegar, and Wine Lees, for that purpose.  Because all these have a little of the substance of the the Wine itself.  But we considering that there may be a very pure and durable Liquor 
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"Quinces may be preserved in Wine." 

For, if we lay them up in vessels filled with very good Wine, half with ordinary Wine, and half with new Wine, we shall by this means preserve Quinces a great while.  Others Souse them in barrels of new Wine only, and so close them up. Whereby they cause the Wine to yield a very fragrant smell.  So Democritus makes choice of the fairest and soundest Quinces, and puts them into barrels of new Wine, and thereby does preserve his Quinces and better his Wine.  So, 

"Apples may be preserved floating in Wine," 

As the same author shows.  You must put some few Apples into a barrel of Wine that they may float up and down.  And so shall you also better the Wine.  Democritus would have them to be put into earthen pots.  But Apuleius would have them put into barrels, and so closed up.  And thus, says he, shall you procure an admirable sweetness and pleasantness in the Wine.  Others would have them put into a new pot, and the pot to be drenched into a barrel of Wine, so that they may there swim.  And then the barrel to be made up close.  For this will be best both for the Wine and also for the Apples.  Likewise, 

"Figs may be long preserved in Wine," 

As Africanus shows.  You must make a new earthen pot, not altogether round.  But rather somewhat square and having a good sound bottom.  Then you must gather your Figs with their Sprigs and stalks.  And that before they are through ripe.  Then put them fresh into your vessel, and place them so that they may lie from each other a pretty distance.  And so put them in a barrel full of Wine, and there let them swim.  But the barrel must be very well closed up, that the air gets not in.  And until the Wine change and becomes sour, the Figs will never change, but continue in the same state as when they were put in.  Palladius does report the very same experiment out of the very same author.  Beritius shows, that, 

"Mulberries may be preserved in Wine." 

But it must be such Wine as is made of Mulberries .  And the vessels that they are put in must be made up very close.  Likewise Pamphilius shows, that, 

"Damosins may be preserved in Wine," 

If they are put into Hogsheads either of sweet Wine, or else new Wine.  There to swim up and down, and the Hogsheads well covered.  Palladius also teaches, that fruit, 

"Ziziphum may be preserved in Wine." 

So that it shall not have any tears or wrinkles.  For if it is fresh gathered, and supplied with drops of new Wine, it will continue plump and full without any wrinkles.  Didymus shows, 

"How Grapes may be preserved in Wine," 
You must take a barrel that is half full of new Wine, and therein hang up our Grapes in such a sort, as the clusters may not touch each other, nor any of them touch the Wine.  For by this means they will continue as sound as they were upon the Vine.  Some do preserve them in Wine that is mixed with water.  Grapes thus preserved in Wine, have been a great request among the Ancients.  Athenaus makes mention of them out of Eubulus in Agglutinato.  You must, says he, minister unto him good store of Grapes preserved in Wine.  And Pherecrates, among other things that are to be eaten, makes mention of Grapes that were taken out of Wine.  Cato shows, that, 

"Pears may be long preserved in Sodden Wine," 

Especially the Tarentine Pears, and the Musk Pears, and the Gourd Pears.  Varro says, that the Pears called Anciana, and Sementina are to be preserved in Sodden Wine.  Pliny says, that the Tarentine Pears, and the Anciana are so preserved.   Palladius says, that they may be preserved either in Sodden Wine or else in new Wine.  But, says he, the vessels which they are put into, must be filled up with that Liquor wherein they are to be preserved.  Which very same precept he learned out of Democritus.  Columella shows how to make this kind of Sodden Wine of that sweet Wine which is called Mustum.   Palladius show also, how that kind of, 

"Peaches, which have the hardest stone, may be preserved long in Sodden Wine," 

You must fill up the Navel of the Peach (or that place wherein the stalk was fastened) with a drop or two of scalding Pitch, so that the Wine may not get into the Peach by that passage. And then shut up the vessel very close, that the air may not get in.   Columella says, that, 

"Cervises may be long preserved in new Wine," 

If you plat some dry Fennel above them, to keep them under, that still the Liquor may overflow them.  But the coverings or lids of the vessels must be well Pitched, and Plastered over with Mortar.  That the air may have no access unto them. Pliny says, that Cervises are to be preserved in Sodden Wine , by the judgment of Cato.  Palladius also says, that Cervises may be preserved long in Sodden Wine .   Columella shows, 

"That Grapes may be preserved in new Wine," 
You must take a barrel that is well Pitched, and put into it a certain quantity of new Wine.  Then make a hurdle as it were, of good stiff rods platted together, a little above the Liquor.  Then place those upon those hurdles, certain new earthen vessels, and therein so dispose your grapes that they may not touch each other.  Then cover your vessels and stop them up.  After that, make another such a loft of hurdles, and then another, and so forward, as far as the greatness of the barrel will give you leave.  And in every one of those rooms place your Grapes , as in the first.  Then take the Pitched cover of your barrel, and smear it all over with good store of new Wine, and when you have laid it upon the barrel, make it up close, and lay ashes upon it.  Others make no more ado, but only put their new Wine into the barrel, and make certain hurdles over the Wine, and there hang their Grapes out of reach of the Wine.  And so cover the barrel and stop it up.  The same author likewise reports, that, 

"Damosins may be long kept in new Wine." 

About harvest time, you must gather Damosins not being thoroughly ripe, nor yet too green, (but they must be wild Damosins, such as are in color like to the Onyx stone)  and you must dry them in some shadowy place the third day after they were gathered.  Then you must mingle Vinegar with new Wine, or else with Sodden Wine, in equal portions, and so put your Damosins into it.  But they will be preserved the better, if you make your medley of certain quantity of Vinegar, mixed with twice so much water.  Or else you may take the purple colored Damosins, and lay them up in an earthen vessel well Pitched.  And then fill it either with new, or else with Sodden Wine, so that the whole fruit may lie under the Liquor.  And then lay the covering upon the vessel, and Plaster it up.  We may also preserve, 

"Cucumbers in the Lees of Wine," 

as the Quintiles are of opinion.  You must, say they, put your Cucumbers  into the Lees of white Wine, before it be sour.  And see that your vessel be full to the top.  For by this means your Cucumbers will last fresh and good a great while.  Didymus writes that, 

"Olives and Grapes may be kept together." 
You must take Grapes while they are fresh, and new and whole, and lay them up in a vessel among olives, so placed, that every Olive may stand between two Grapes, and so every Grape is between two Olives.  And thus, the vessel being well closed up, they will preserve each other.  Columella says, that 

"Corneile, or Hamberry may be kept in Lees," 

And if it be well preserved so, it will serve to be used in the stead of Olives.  Ovid declares this in the eighth book of his Metamorphosis.   Columella shows that, 

"Grapes may be preserved fresh and green in the Lees of Wine." 
You must gather your Grapes when they are of a reasonable ripeness, and then lay them upon certain Hurdles, so that one cluster may not touch the other.  Then bring them within doors, and tuck away the dry, and withered, and rotten Grapes with a pair of Tuckers.  And when they have lain a  while cooling out of the Sun, take three or four clusters according as the size of your pot, and put them into it among the Lees.  And let the lid be made up fast with Pitch, that the Liquor may not break forth.  Then you must take a great many of Vine stalks, and squeeze or press them will, with their Grapes upon them.  Then lay the stalks and husks in the bottom of a barrel, and therein place your pots that you have filled with Lees and Grapes , and let their mouths stand downward, and let them stand in distance each from other so that you may ram in good store of Grape Kernels between them.  And when you have filled the room with Grape stones stuff it hard about the pots.  You must make a second room like the first, and fill it up in the same manner.  Likewise you must make a third room and so forward, till the barrel be thoroughly filled even to the very brim, with pots, and Grape stones crammed in fast and thick upon it.  But you must look to it, when you take forth any of the pots, that you take out a whole row together.  For the Grape stones being stamped in thick together must not be stirred.  It they are, they will become sour very soon, and so they will mar the Grapes.  The Quintiles say, that, 

"Cucumbers may be preserved in Vinegar." 

And that very fresh and in their natural strength, if you hang them up in a vessel that has some Vinegar in it, that they may not touch the Vinegar, and then close up the vessel fast, that the air may not pass into it..  For by this means you may have green and new Cucumbers in the wintertime.  So all other fruit may be preserved in Vinegar.  But because Vinegar does mar the taste of them, therefore we will not speak of such preservings.  But hereby we have learned to preserve, time out of mind, 

"All things with Distilled Wine." 

For Wine is of itself subject to Putrefaction many ways.  But when it is often Distilled, that the Quintessence is Extraced from it, this Extraction is free from all Putrefaction whatsoever.  Therefore all things that are drenched in this kind of Liquor, if the vessel is carefully closed up, will last unputrified even for a whole age, nor for all eternity.  At Rome, I saw a Fish that was drenched in the water Distilled out of the Vine.  And she was preserved five and twenty years, as fresh as while she was alive.  And at Florence, I saw the like of forty years continuance.  The vessel was made of Glass, and made up with the seal of Hermes.  And I make no question, but that all things that are Soused in this kind of Liquor, will last sound and good for many ages.  How many sorts of things I have preserved by this one means, it were too long here to rehearse. 

Chapter XI
"That Fruit may be very well preserved in Salt Water." 

Next after Wine, Saltwater is of special use for preserving from Putrefaction.  For such things as have been drenched therein, have lasted long very sound and good.  The Ancients saw that whatsoever was preserved in Salt, was kept thereby from Putrifying.  Wherefore, that they might preserve fruit from Corruption, they have used to drench them in Saltwater.  Homer calls Salt a divine thing, because it has a special virtue against Putrefaction, and by it, bodies are preserved to all eternity.  Plato calls it the friend of God, because no sacrifices were welcome to him, without Salt.  Plutark says the Ancients were found to call it a divine influence, because the bodies of creatures that were seasoned with Salt from above, were thereby acquitted from Corruption.  Salt binds, and dries, and knits together, and does protect bodies from Putrefaction, that in their own nature must Putrify.  As the Egyptians custom manifestly shows, who were found to season their dead bodies with Salt, as Herodotus writes.  But let us come to examples.  Beritius says, that, 

"Pomegranates are preserved in Saltwater ." 
You must take Seawater, or else Brine, and make it boil, and so put your Pomegranates into it.  And afterward when they are through cold.  Dry them, and hang them up in the Sun.  And whenever you would use them, you must Steep them in fresh water two days before.  Columella rehearses the opinion of a certain Carthaginian touching this matter.  Mago would have, says he, that Seawater should be made very hot, and Pomegranates being tied together with thread or Broom twigs, to be drenched in it till they change their color.  And then to be taken forth and dried in the Sun for three days, and afterward to be hung up.  And when you would use them, you must Steep them in fresh and sweet water for the space of four and twenty hours before.  And so they will be fit for your use.  Pliny also reports out of the same author, that Pomegranates are first to be hardened in hot Seawater, and then to be dried in the Sun three days.  And so to be hung up, that the evening dew cannot come to them.  And when you would use them, to Steep them first in fresh water.  Palladius writes the same out of Pliny.  And he shows also, 

"Damosins may be preserved in Saltwater." 

They must be fresh gathered, and then drenched either in Brine, or else in Seawater scalding hot, and then taken forth, and dried either in the Sun, or else in a warm oven.   Columella would have them drenched in new Wine, Sodden Wine, and Vinegar.  But he gives a special charge also to cast some Salt among them, lest the Worm or any other hurtful Vermin do grow in them.   Palladius likewise shows, that, 

"Pears will last long in Saltwater." 

First the water is to be boiled, and when it begins to rise in surges, you must skim it.  And after it is cold, put into it your Pears which you would preserve.  Then after a while take them forth and put them up in a Pitcher, and so make up the mouth of it close.  And by this means they will be well preserved.  Others let them lie one whole day and night in cold Saltwater, and then drench them in new Wine or in Sodden Wine, or in sweet Wine to be preserved.  Others put them in a new earthen Pitcher, filled with new Wine, having a little Salt in it, and so cover the vessel close to preserve them.  Likewise, 

"Medlars may be preserved in Saltwater." 

They must be gathered when they are but half ripe, with their stalks upon them, and Steeped in Saltwater for five days.  And afterward more Saltwater poured in upon them, that they may swim in it.  Didymus shows also, that, 

"Grapes may be preserved long in Saltwater." 
You must take some Seawater, and make it hot.  Or, if you cannot come at that, take some Brine, and put Wine in it.  Then drench your clusters of Grapes in it and lay them among Barley Straw .  Some do boil the ashes of a Fig tree, or of a Vine, in water, and drench their clusters therein.  And then take them out to be cooled, and so lay them in Barley Straw .  The Grape will last a whole year together, if you gather them before they be thorough ripe, and drench them in hot water that has Allome boiled in it, and then draw them forth again.  The Ancients were found, 

"To put Salt to Wine, to make it last longer." 

As Columella shows.  They took new Wine and boiled it till the third part was wasted away.  Then they put it into vessels, there to preserve it for their use this year following.  They put a pint and a half of this Liquor thus boiled, into nine Gallons of new Wine unboiled.  And after two days, when these Liquors are incorporated together, they Wax hot, and begin to Spurge.  Then they cast into them half an ounce of Salt beaten small.  And that made the Wine last until the next year.  Theophrastus and Pliny write, 

"The fruit of those Palm trees which grow in Salt places, are fittest to be preserved." 

As those which grow in Judea, Cyrenian Africk, because those countries especially do afford Salt and sandy grounds.  For Salt is a great nourisher of these kinds of fruit, and they are preserved long, even by their own saltiness.  So that the saltier the places are where they grow, the better will the fruit be preserved.  So likewise that kind of Pulse which is called, 

"Cider, is preserved by its own saltiness." 

Without any other dressing.  For the nature thereof is, to have a saltish juice within it.  Whereby it comes to pass that whereas all other Pulse are subject to Corruption, and have some Vermin or other breeding in them, only this kind does not engender any at all.  Because of the bitter and sharp saltiness of the juice that it has in it, as Theophrastus writes.  Didymus likewise writes that, 

"Beans will last long in Saltwater." 

For, if they are Soused in Seawater, they will continue long without any blemish.  Pliny also shows, that, 

"Garlic may be preserved in Saltwater." 

For if you would have Garlic or Onions

 HYPERLINK "http://members.tscnet.com/pages/omard1/o.htm" \l "oninon"  to last long, you must dip the heads thereof in warm Saltwater.  So will they be of longer continuance, and of a better taste.  So 

"Cucumbers are preserved in Brine." 

As the Quintiles affirm.  For if you preserve either Gourds or Cucumbers in Brine, they will last long.  So will they be of longer continuance, and of a better taste.  So, 

"Apples and Myrtles may be preserved." 

By lapping them up in Seaweed one by one, so that they may be covered all over with it, and not touch one another, as Apuleius shows.  If you have no Seaweed, then you must lay them up close in Coffers.  Aristotle is of opinion, that the fruit of the Myrtle tree need not to be lapped up in Seaweed, thereby to keep them from falling off the tree, because they will stick on of themselves till they are thoroughly ripe.  But the blades of them are preserved by wrapping Seaweed about them.  And the vapor of the Seaweed thus wrapped about the blades, will keep the juice of the fruit from being changed to any further maturity, and cause it to continue long at one stay.  And this is by reason of the saltiness of the Seaweed, whereby it does intercept and dry up that moisture which should be derived into the fruit, to ripen it. We may learn also to preserve, 

"Olives in Brine, to have them good a year after. 

Marcus Cato says, that those kinds of Olives which are called Orchites, may be well preserved, if they are laid up in Brine while they are green.  Or else, if they are pound with Mastick.  Columella says, that the Olives which are called Orchites, and those which are called Panfiae, and the little round Olive called Radiolus, are to be knocked and beaten, and so cast into Brine.  And then to be taken out of the Brine and squeezed, and so cast into a vessel together with the blanched seeds of Mastick and Fennel.  Then take a good quantity of new Wine, and half so much strong Brine or Pickle, and put it into the vessel.  And so the fruit will be well preserved.  Or else, you may cast your Olives whole into a vessel, and put in strong Brine among them till the vessel is brim full, and so take them out for your uses when occasion serves.  There are certain kinds of black Olives, called also Orchites, which Cato says, are thus to be preserved.  When they are dry, cast them into Salt, and there let them lie for the space of two days.  Afterward take them out and shake off the Salt, and set them in the Sun for two days together.  And so they will be preserved.  Marcus Varro reports the very same experiment out of Cato.  Columella says, while Olives are yet black and unripe, you must tuck them off the tree with your hand on a fair Sun shining day.  And cull out the sound ones from those that have any blemish.  And into every Peck and a half of Olives, put a Quart and somewhat more of whole Salt.  Then put them into Wicker baskets, and there let them lie in Salt thirty days together, that the Lees or Dregs may be still dropping forth.  Afterward put them into some tray or such like vessel that you may wipe away the Salt with a Sponge.  And when you have done so, barrel them up into a Hogshead full of new Wine or else of Sodden Wine, and by this means they will be long preserved.  Didymus teaches to make Condite or preserved Olives in this manner.  When Olives are almost ripe, you must gather them with their stalks and all. Then wash or Steep them a whole day in cold water, and afterward lay them a drying upon Wicker Lattices, handling them very gently.  Then put them in the bottom of a vessel, and cast a good store of Salt among them.  And into five Pecks of Olives, you must put in four Gallons and two Quarts of Brine, and two Pints and a half of Vinegar.  And when you have filled up the vessel, shake them together, that the Liquor may swim on the pot.   Columella, Palladius and diverse others do cast the Olives into Seawater, and there Steep them seven days together, and when they have taken them forth, they Condite them with Brine, and so put them up into some other vessel. 






  Chapter XII
"That things may be specially well preserved in Oil and Lees of Oil."
Oil, and especially Lees of Oil, do excellently conserve things, defending them both from the injuries of the air and of animals.  Cato does in short enumerate the faculties of Lees of Oil, he subjects the barn stores with Lees of Oil, that Mice may not eat his Corn.  That also, 

"He may preserve his grain in his Garner," 

He daubs the pavement and walls thereof with clay, confected with Lees of Oil. 

"Moths may not eat his cloths," 

He sprinkles them with Lees of Oil. 

"Seed, Corn, lying in the fields may be kept from erosion by animals." 

If it is kept in Lees of Oil, as also Whetstones, shoes, Brazen vessels from Rust, all household stuff made of wood, potters vessels and the like.  The same Cato says, 

"That Myrtle branches may be preserved with their berries on, in Lees of Oil." 

Bind these or any of the like nature into bundles, put them into a vessel of Oil Lees, and that the Oil cover them, then cover the vessel.  Didymus says, 

"That Roses may be kept in Lees of Oil." 

Fresh and vigorous, if they are covered over with this Liquor. 

"If you would preserve Fig tree branches with their fruit in Lees of Oil." 

Bundle them up with their leaves and all, and put them in a vessel of Oil Lees, as we said of Myrtle.  But if you would deep dry Figs from Corruption, lay them up in a potters vessel wet with the Lees of Oil Decocted. 

"Olives may be preserved in Oil," 

For when they have lost their color they may be gathered with their stalks preserved in Oil, and a year after they will represent their green color.  And if you sprinkle them with common Salt they will pass for new ones. 

Chapter XIII
"How Apples may belong conserved in Sawdust with leaves or Chaff or Straw." 

The Ancients have invented many trees, whose fruit may be long preserved in their own Sawdust because of its dryness.  Now every fruit is best kept in its own leaves Dust, and the like, as we have said of Olives which are best kept in Oil, Grapes in Wine, etc. 

"Oranges may be kept in Cedar Dust." 

As Palladius asserts, who states that many have experienced it.  In the like manner, 

"Quinces may be long kept in Dust," 

Because as Democritus states, the dryness of the Dust preserves them from Putrefaction.  They may be also kept in Wool, fine Tow, or the like in chests. 

"The fruit of the Fir tree may be long kept in Dust." 

Many Diffuse the Sawdust of the Poplar, or Fir tree, among their fruit for their preservation.  Apuleius says, you may lay them involved with fine Tow into a basket, and they will keep. 

"Pomegranates may be kept from Putrefaction in Oak Dust." 
Columella would have the Dust first Steeped in Vinegar, and then they laid in it.  Mago would have us first strew a new potters vessel with the Dust, then lay in the Apples, the strew another layer of Dust, and another of Apples, until the vessel was full.  Which we must shut and daub close up.  Beritius would have the Dust first Infused in Vinegar. 

"Grapes may be kept in Dust." 
Some keep green Grapes in dry Poplar, for Fir 
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"Oranges may be kept in Chaff." 

As Palladius avers, or in small Straw .  And the same says, that, 

"Quinces may be preserved in Chaff" 

As also in small Straw , as Pliny attests, who asserts also, that, 

"Apples may be kept in Chaff." 

Or Straw , they being laid upon in it.  Palladius says, that 

"Pears will keep long in Chaff, Medlars also." 

If they are gathered on a clear day, half covered with Chaff, and not again touched.  Palladius says, that 

"Pomegranates may be kept in Chaff," 
If they are not moved, or touched after their reposure. 

"Grapes may be kept in Chaff." 
The clusters should be severally laid along the pavement, so that they touch not each other, with Lupin Straw under them if possible.  For it is dryer and hardest, and an enemy to Mice.  But if not then Bean 
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"Nuts will keep in Straw," 

If Almonds cannot be easily Excoriated, cover them with Chaff and Straw, and you may effect it. 

"Onions may be kept from Putrefaction in Barley Straw." 

First put them into hot water.  Dry them in the Sun.  That done, lay them so in Straw that they touch not each other.   Palladius says that, 

"Chestnuts may be preserved." 

In small Barley Straw, or in their own leafs.  As also, 

"Quinces in Fig leaves." 

Democritus would have them involved in leaves, and daubed up with clay.   Palladius says, Apples may be kept from Putretude in Fig leaves, who also avers, 

"That Oranges may be preserved," 
In their own leaves, if they be laid severally.  He also says, 

"That Apples may be kept long in Nut leaves." 

And Apuleius says, their color, odor, and grace, will be hereby preserved, and that best if they be laid in fresh, not falling leaves.  As also, 

"Figs may be kept in the leaves of Vervine without Putretude." 

 Palladius would have them put in an oven, and while still hot imposed in their own leaves and reconded in a pot.  Columella would have dry Figs cast into a Pitched vessel with dry Hay in it and upon them.  We may also, 

"Preserve Cherries in the leaves of Winter-savory," 

If we first cast the leaves, then the Cherries into a vessel, and so by course, or if we after the same manner lay Cherries in Reed leaves.  Thus also, 

"May Jujubees be kept in their own leaves," 

Or else they may be cut of with their boughs and suspended. Thus also, 

"May the Myrtle and its berries be preserved," 

Either in a close vessel, or in Lees of Oil.  Thus also may, 

"Quince pears be long kept in their own leaves, and Nuts in their leaves, but the leaves must be dry, Wheat may be kept in Herbs." 

Tarentinus would have it imposed upon dry Wormwood and Semper-vive.  But dry Quince leaves and small sand are better.  Which must be laid in layers among the grain.  It is best to cover the store with Coniza, add after ten measures of grain, to lay another layer of Coniza till all be deposed.  For thus the whole will not be only free from Putretude for many years, but keep its due weight. 

  "Barley may be kept in dry Bay leaves." 
Dry Grass with Mint mixed with Bran, preserve Barley special well.  Some mix Cummin and Salt together, and make them into dry masses for the preservation of Barley. 

Chapter XIV
"How Fruit may be mixed with many things for their better preservation." 


And now that we may not further protract our speech, we shall from ancient examples show how fruit by Immersion into several things, may be long kept from Putretude.  And first, 

"Oranges in Barley Putrify not." 

But if you lay them on hot Barley bread, they Putrify quickly.  Palladius says, 

"That Quinces laid in Millet seed, endure long." 

For he thinks that Millet seed corrupts not in many years, and so what is reposed in it cannot speedily Putrify.  Democritus says, Barley is better, being dry.  But always provided that they are not laid near tender and Fugacious fruit, for they will Vitiate them by their Acid vapor, and Putrify Grapes if they are near them. 

"Apples may be also kept in the same seed," 

As Pliny is of mind.  But Apuleius says a heap of Barley is better.  But you must always mind to repose each kind in its proper continent and place.  Because if diverse kinds be occluded together, they Vitiate sooner.  Wherefore the Wine that is Expressed out of several kinds of Grapes, is not so firm as the simple and sincere. 

"Pears will keep among Corn." 

For as Palladius says, the Siccity thereof is notably preservative. 

"Mushrooms may be kept in Millet seed." 

The Vesuvians also deep them in dry sand, till new ones come. 

"Pomegranates may be kept lain in Wheat," 
If they are first dipped into hot water, then Reconded in Wheat, till they become Rugous. 

"That Grapes may be kept long and well." 
If they are suspended in a Garner.  For the Dust that rises up of the Corn when moved, causes long duration in Grapes . 

"How Corn may be long preserved," 

Tarentinus says, the ashes of Oak.  Others dry beast Dung, strewn on Corn preserves it.  But small sand subacted with Lees of Oil is better.  For this corrupts all Vermin and keeps the Corn more dense and solid.  Perfrigerated 
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"Pulse will keep long." 

If they are sprinkled with Vinegar mixed with the juice of Laser. 

Chapter XV
"How other things may be preserved from Putrefaction."
We shall here recite what other things, though vile, may be preserved, and so make way for further inquisitions. 

"Quicksilver will preserve things from Putretude." 

As fruit and the like, for we have often put fruit into a fit vessel, and cast Quicksilver upon them, and so preserved them long and well. 

"Flesh hung on a Brass nail will keep long." 

For Brass is so Styptical and Exiccative, that the flesh it passes through Putrifies not. 

"How a dead carcass may be kept long." 

First let the side of the body be opened, and the carcass Exenterated.  Let the skull be opened and the brains taken out.  Let the Papills be subtracted, as also the Privities with the Pith of the backbone.  Then hang up the body by the feet for three or four hours.  Then wash it with a Sponge. dipped in Vinegar and Aquavita.  Then let it dry.  When done, strew it with unquenched Lime, Alome, and Salt.  Let it hang for two days in the smoke of Myrrh, Bay, Rosemary, and Cypress in a dry and open place.  Then make a mixture of unquenched Lime five pounds, of burnt Alome one pound, good Salt two pound, of Aloes and Myrrh half a pound.  Of Aloes wood half a pound, of the Oil of Spicknard three ounces, of the powder of Rosemary flowers five, of burnt green Brass and Calcanthum two, of the best Theriack four, of the dust of Cypress half a pound, of dried Saffron on ounce, of the seeds of Coloquintida three and a half, of Antimony beaten to powder one and a half, of the ashes of Wine Lees five and a half, of Musk half a Drachm, of Amber two.  Let all be diligently Brayed and mixed together, and strewn upon the body which must be for three days together strongly rubbed , in an open and dry place.  This we admonish, that in fat bodies the fat of the abdomen, buttocks, hips, muscles of the legs, thighs, and all other places must be first abstracted. 

"Things may be also preserved by Balsam." 

But seeing we can compass not true Balsam.  Or if there is any, it is exceedingly dear.  We are glad to make artificial Balsams, as we shall show in due place. 






Chapter XVI 
"How Diverse sorts of Bread may be made." 

We have spoken of preserving fruit and other things.  It remains to show how we may use those we have kept.  Among the rest, we shall teach you concerning those things that are most necessary for daily use, as for many kinds of Bread, Wine,  Vinegar, and Oils.  That not only the householder may provide for himself with small pains in mountains and deserts, of all those things almost we have spoken of.  But we will begin with Bread, and see what our forefathers used in case of necessity.  I shall let pass those common things, as Spilt, and Bean Corn, and Amel-corn, Typh-wheat, Panick, Sesamum; being all well known.  But first, 

"To make Bread of Chestnuts." 

Dioscorides says, there is a kind of Thistle commonly found in the waters, that only in rivers brings forth a certain seed as big as a Chestnut, with three points, membranous, full of with Pith, that tastes like Chestnuts.  They call them Water Chestnuts vulgarly, and the inhabitants use them in meats, as they do Chestnuts.  Pilgrims make Chapelets of them.  The Thracians that dwell by the River Strimon, fat their Horses with this Thistle when it is green, and of the same seed they make Bread to eat.  Moreover, in places where they grow among us, the inhabitants when provision is dear, make Bread of them, as at Ferrara they do of Chestnuts and the Brutii roast them in the embers and eat them for Juncates.  Almost in the same manner, 

"To make Bread of the Lote-tree." 

Theophrastus teaches it.  The Lote-tree grows in plain ground, where the countries are overflowed with water.  The fruit is like a Bean naturally, but less and more slender.  That which grows on the head comes forth promiscuously, as Beans do many and very thick together.  When the Sun sets, it closes, and opens  when he rises, and springs up above the water.  The head is a great as a Poppy head, where it grows in Euphrates.  The Egyptians lay those heads on heaps to Putrify, and when the shells are Putrified, they was them in a river, and part the fruit from them, and dry it, and break it and make Bread of it, and eat it.  Pliny, There is also Bread made of the seed of it, like to Millet seed, in Egypt by the Shepherds, and they Knead it with water especially, or with Milk.  They say that nothing is more wholesome then that Bread, or lighter while it is hot, but cold it is harder to digest and becomes heavy.  It is certain, that those who live upon that are never troubled with Dysentery, Tenasmus, or any diseases of the belly.  And therefore it is one of their remedies.  For it was of old a custom; 

"To make Bread of Dates," 

Which  Pliny, writes of.  Dates that are very dry of Thebes and Arabia, that are slender and very lean, with a continual vapor they are Terrified, and are covered rather with a shell then a skin.  In Ethiopia it is crumbled (so great is the Draught) and like Meal it is made into Bread. 

"Bread of the Mulberry-figtree." 

In Caria and Rhodes there is a great Fig of Egypt, or increase of the Sycamore tree.  And in the neighboring places where there is little Wheat, the people for want of Corn, use it for Bread, and for all Bread Corn.  So great and continual plenty is there of that Apple, and abundance of Bread is made of it pleasing to the stomach.  But it affords little nutriment, and we might make the same if we would.  We find it in writers of Husbandry, 

"How we may make Bread with Leaven," 

Out of Didymus some add Nitre, for Nitre makes Bread more crumbly, as it does flesh also.  Some the day before they make their Bread, cast Grapes into the water, and the next day when they will make their Bread they take them away, for they swim above the water, and they press them out, and use the moisture pressed forth for Leaven, and so they make their Bread more pleasing.  If you would have Leaven last you all the year, when the new Wine has boiled in the vessels, skim off the froth that boils on the top, and mingle with it Millet-meal, and work it well together, and make morsels of it, which dry in the Sun, and lay up in a moist place.  And you may take a sufficient quantity and use it for Leaven.
Chapter XVII 

"Diverse sorts of Bread made of Roots and fruit."
Now we shall proceed to other kinds of Bread, found out in our days, that are of no small profit to us when Corn is dear. 

"How to make Bread of the Roots of Cuckow-pint," 

the root of Wake-robin, when it is not to Acrimonious is eaten and desired in meats.  Dioscorides says, the Decoction was drank, as not being over sharp.  Galen, that it was eaten as Rape-roots, and in some countries it grows more Corroding.  To prepare it correctly, pour out the water of the first boiling, and presently cast it into other hot water.  In Cyrene those roots are otherwise then among us, for there it is no physical root, and is not Acrimonious at all, so that it is more profitable then a Rape-root.  Also our forefathers, when Corn was dear used this root in meats with great profit.  Casar de bello civili,  Also there is a kind of root, found by them that were with Valerius, which is called Chara, which mingled with Milk relieved a Soldier that was hungry, and it was made up like to Bread.  There was great plenty of this root, and of it Bread was made.  When those of Pompey, his side objected to our Soldiers that they wanted of food, they would commonly throw these at them, that they might deceive their expectation.  And a little after the army used this and were very healthful.  And in  Dioscorides in the false names of Simples, Cuckow-pint was of old called Chara.  With us it is so Acrimonious that we scarce can endure to touch it with our tongues.  But I shall open the reason how excellent Bread may be made of it, and if I may so so, better then Wheat 
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"Bread of Asphodils is eaten." 

This is so fruitful of Round-heads with us, that no plant has more, for often eighty heads will be heaped together.  Moreover, mountains and seashores are full of them, that it may be truly thought to be made for mans meat.   Pliny, the Daffodil is eaten with the seed and head Terrified.  But this roasted in the embers as Hesiod affirms, is eaten with Oil also Braised with Figs, it is eaten with great pleasure.  These Round-heads are like to Navews of moderate bigness.  So says Galen also.  But with us they are so unpleasant, and Acrimonious in taste, that a man cannot eat them.  And Sows digging them up with their snouts, will hardly feed on them, no not when we want Corn can we eat this in our greatest hunger, it was the poor fair of frugal Antiquity.  But by boiling, the sharpness of it becomes more mild, and the heat of it more tolerable, as we said of Cuckow-pint.  It will be sufficient to satisfy a mans hunger, as of old it was used.  As Pliny says, we have made most wholesome Bread of these mingled with Meal, especially for men wasted and in Consumptions, also 

"Bread is made of Rape-roots, Turnips, and Skirworts." 

For of those boiled and cooked, first cleansed from all Excrements, a most commendable Bread may be made, as I have tried.  But Meal must be mingled with them to a third part, or else half as much of one, and the other as we shall show a little after.  And not to be tedious, the same way-Bread to eat, may be made of all Navews, roots, or bulbous-heads.  Also there is made, 

"Excellent Bread of Gourds," 

For Gourds may be had very cheap, and they make savory Bread with Meal, and so the Bread is greater, for this is the greatest of all fruit.  For with a very little Meal in time of famine we may feed many men, and not only use it for need, but for dainties also.  For seasoned with Sugar, and prepared for men's Pallets, and to quench feverish heats, they are carried about everywhere to be sold.  The way to make them up is this.  Take great round Gourds, and fully ripe, and cut into many pieces the dry skin, and the pith must be taken from them with a knife.  Put them in a Kettle of boiling water, and boil them, for by long boiling the grassy greeness, and the rank smell and loathsome taste are taken away, and they will smell better and taste and nourish better, and will last as long as Bread.  Being now brought to the form of an Ointment, press it through a Linen Strainer with your hands, that if any parts of it be not well boiled or any woody pieces be there, they may be kept back by the narrowness of the Strainer.  To this mass, add a third part of Meal, and make them into Bread together, which will be pleasant to eat daily.  I will not have you to eat your fill of it, but if you it moderately it will profit much.  When it is new it is excellent, but stale, it is not so sightly nor dainty.  I have shown you the way how you must use such things of superfluous moisture, now do you learn wisely to do it.





Chapter XVIII 

"Diverse ways to make Bread of all sorts of Corn and Pulse."
In the ancient days they made Bread of diverse kinds of Corn and Pulse, it would be needless to repeat them, for you may find them in the books of the Ancients, and there can be no error in making them.  In Campania, very sweet Bread is made of Millet.  Also the people of Sarmatia are chiefly fed with this Bread, and with the raw Meal tempered with Mares Milk, or Blood drawn out of the veins of their legs.  The Ethiopians know no other Corn then Millet and Barley.  Some parts of France use Panick, but chiefly Aquitane.  But Italy about Po, add Beans to it, without which they make nothing.  The people of Pontus prefer no meat before Panick.  Panick Meal now adays is neglected by us and out of use, for it is dry and of small nourishment.  Of Millet Bread and cakes are made, but they are heavy and hard of digestion and clammy to eat.  Unless they be eaten presently when they are newly baked, or hot, else they become heavy and compact together.  Of the Indian Mais, heavy Bread is made and not pleasant at all, very dry and earthy next to Millet.  Like to this is Bread called Exsergo, that is also void of nutrimental juice.  There was also of old Bread called Ornidos, made of a certain seed of Ethiopia, so like Sesamum that it is hard to know them asunder. Also, 

"Bread is made of Lupines," 
The best kind was known also to the Ancients.  For Didymus teaches how Lupines will grow sweet, being three days Infused in river or Seawater, and when they grow mild they must be dried and laid aside, and then the Meal of them mingled with Barleymeal or Wheatmeal is fit to make Bread.  But we make it thus, first the Lupines are ground in Mills, and are made into Flour.  Fifty pounds of these are put into a wooden vessel, and fair water is cast upon them, that it may swim four fingers breadth above them.  And it must be often stirred with a wooden stick, then let it settle till the water grows clear, and the Meal sinks down, then strain the water well, that no Meal be lost.  And pour on water the second time, and stir it as before.  Do so the third time till the Meal and water become sweet, which will be done in one day if the water be often changed.  As that is done, put the Meal into a Linen cloth laid abroad, that the Meal may be separated with a wooden slice, and the water may run away through the cloth, and the Meal may dry the better upon the cloth. In the meantime boil two pounds of Rice, and being boiled mingle them with the Lupines, divide the whole into two parts, and mingle one with the Leaven and a hundred pounds of Wheatmeal, and make Bread of it.  Let the other be set by with the Leaven till the next day, which being mingled again with Wheatmeal, will make excellent Bread, and will not taste of Lupines.  But you must use all diligence in the making of it, for if you make it not of the best Meal, the Bread will be naught, wherefore the work lies in the right preparation of it.  For the worse Corn or Pulse you make it of, the more Corn must be taken to prepare it.  After this manner it may be made of Tares and Vetches, and the favour of them is Dulcified with water and mingling Meal with them.  Bread is made also of Peas, Chiches, Tares, Lentils, Beans, and chiefly of Acorns.  But it is not unprofitable to make, 

"Bread of Herbs," 

If a man cuts the Herb Clot-bur small and grind it in a mill to very fine powder, and add as much or a third part of Wheatmeal to it, it will make good Bread, that may be eaten when there is a famine.  And I have heard that the poor eat it in some places, and it hurts them not, and that some in a Siege have lived a month with such Bread.





Chapter XIX 

"How Bread may be increased in weight."
Now I shall show how Bread may be augmented.  A thing very strange and profitable, not only to help in time of need, but it is good for the householder, for with little Meal he may nourish many, and fill their bellies.  And that three ways.  For there be things that added to the Corn, will increase the substance of the Bread.  Other things are dry, and of a clammy nature, that will thicken the element by Refraction into the substance of Bread.  The last way is the life of the heat of it, whereby it waxes and grows as if it were alive.  As much as is lost by the bran taken from it, is added to it, by casting water on it when it is ground, and in the other workmanship.  Moreover, the baking of Bread takes away a tenth part and a half of the weight.  Let us see how our ancestors did by some earth or, 

"Chalk make their Bread more weighty and white." 

Pliny teaches that Spelt will grow white by a kind of Chalk , thus.  Let this Spelt be of Beer-corn, which he called a seed.  The Corns of it are Bruised in a wooden Mortar, for it will be spoiled and consumed by the hardness of a stone.  The best as it is well known, is made by those that are condemned to Bray in Mortars for their punishment.  For the best there is an iron box, the Hulls being then beaten off, again, with the same instruments the Marrow of it being made bare, is broken, so are there made three kinds of this Spelt-meal, the finest, the second sort, and the third that is the coursest.  But yet they are not white, which makes them excellent, yet now are these preserved at Alexandria, after this, (it is very strange) Chalk is mingled with them, that passes both into the body and the colour of them, and makes them tender.  You shall find this between Puteoli and Naples, on the hill called Leucogaeum.  And there is extent a decree of Divus Augustus, wherein he commanded to pay them at Naples yearly 20000 Sestertia out of his treasury, drawing his colony to Capua, and he assigns the cause, by reason that they of Campania affirmed that Spelt-meal could not be made without that stone. 

"Rice makes Bread weigh." 

It neither corrupts the taste or goodness of the Bread, but increases both, and it brings it closer by one eighth part, for by a continual turning it, it will retain volatile Meal.  And from hence you shall see it Coagulate, and when it is Coagulated put Leaven to it.  But it must first grow cold, lest the force of the Coagulation should be hindered.  To Bind this Fugitive servant fast, add so much Wheat-meal as may fasten it well together, till you see there is enough, and you shall find it increased to the weight desired.  By this example, 

"You may increase the weight of Bread with Millet." 

This is easily done, for it is dry, crumbles, and will not hang together, and is weak.  Let it be Bruised with a wooden Pestle, and sifted through a Sieve till the Hulls be parted, as we see it done at Rome and at Florence.  By this we hold it, that it fly not away by its hungry dryness.  Then we mingle it with Wheat, and the air reflects back, and it will be converted into the substance of Alica, that you will think nothing taken from the taste, color, or goodness, nor yet added to it.  Nor will it be unpleasant to see. 

"Bread weighs more by adding Milk to it." 

This is an experiment of great profit and praiseworthiness, for it adds weight and whiteness to Bread, and makes it short, being put in instead of water while it is hot.  I never tasted anything more pleasant or tender.  I thought fit to add this for the singular virtue of it, adding also such things as we know to be necessary for this art.  But truly that is admirable, by the same, 

"Wheat to increase the weight of Wheat." 

This is done without any addition, for if we would, we could do this with many and almost infinite things, with any small addition.  But in this a Leaven is drawn forth of the very substance of the Wheat, which being strained, cleansed and added to the same again, either by increasing the substance of it, or by retracting the air into its substance, it will be much augmented.  Giving you this warning beforehand that the augmenting heat must not be diminished, but preserved and increased, that all may depend on this.  But an admirable work of nature, and full of wonder it is, how it may be that, 

"Wheat may increase out of itself." 

I cannot discover this, how it came into my mind, lest it should be made public to every common fellow, and ignorant animal.  Yet not to conceal it from ingenious men, I shall hide it from these, and open it to those.  That our forefathers knew it not is clear, because there is no such thing mentioned in all their works of making Bread.  The whole business consists of this.  That the Wheatmeal may be managed with the life of its heat, which is the offspring of Celestial fire.  By nature it is of such Tenuity, that being raised with its heat, it will make the lump swell so much, that it will come up to the top of the vessel.  The next day, cast it into a Hutch, and add more Meal to it, which again being raised by its heat, and coming back again by the same, and meeting with the lump as flowing back again, it joins into the Refracted Elements, and so into Clotters of Meal.  Do this thrice or four times, and so you may increase it continually, and this must be done in a stove, that the dewey Spirit may be fostered.  I thought good to tell you also before, that you must not prick the lump, lest the generative blast should breath forth, and fly into the air, for so you will lose your labor.  And there must not want presently a dewey vapor, which being carried into the air, and made to drop, may moisten the lump, so you will rejoice at the wonderful increase.  But you must be cunning in the manual application.  Pray do not destroy by your negligence, what was invented by the careful ingenuity of those that tried it.




Chapter XX
"How we may long endure hunger and thirst."
The Ancients had some compositions to drive away hunger and thirst, and they were very necessary both in times of famine and wars.  Pliny says, some things being but tasted, will abate hunger and thirst, and preserve our forces, as Butter, Licorice, Hippace.  And elsewhere, Scythia first produced that root which is called Scythia, and about Baeotia it grows very sweet.  And another, that is excellent against convulsions, also it is a high commendation of it, that such as have it in their mouths feel nor hunger nor thirst.  Hippace among them does the same, which effects the same in Horses also.  And they report that with these two Herbs the Scythians will fast twelve days, and live without drink also.  All which he translated out of Theophrastus first book.  The Scythian Hippace is sweet also, and some call it Dulcis.  It grows by Maeotis.  Among other properties, it quenches thirst also, if it be held in the mouth.  for which cause both with that, and the other called Equestris, men say, the Scythians will endure hunger and thirst twelve days.  Hence it appears that Pliny translated all this out of Theophrastus.  But I think he errored.  For Hippace signifies Cheese made of Mares Milk, and is no Herb.  Theodorus translated it Equestrem, as it were a root like Licorice, fit to drive away hunger and thirst.  For Hippocrates says, the Scythian shepherds eat Hippace, but that is Mares Cheese.  And elsewhere, the Scythians pour Mares Milk into hollow vessels of wood and shake it, and that froths with churning, and the fat of it they call Butter, which swims to the top, that which is heavy sinks to the bottom, they separate this and dry it, and when it is dry, they call it Hippace.  the reason is, because Mares Milk nourishes exceedingly, and is a good as cows milk.  Dioscorides, the West Indians use another composition also, 

"To endure hunger and thirst." 

Of the Herb called Tobacco, namely of the juice thereof, and the ashes of Cockle shells they make little balls and dry them in the shade, and as they travel for three or four days they will hold one of them between their under lip and their teeth, and this they suck continually, and swallow down what they suck, and so all the day they feel neither hunger, thirst, nor weariness.  But we will teach another composition, which Heron mentions, and it was called, 

"The Epimenidian Composition, to endure hunger and thirst." 

For it was a Medicament that nourishes much, and abates thirst, and this was the food the besiegers of cities and the besieged also lived on.  It was called Epimenidian Composition, from the Sea-onion called Epimenidium, that is one of the ingredients of that composition.  It was made thus, the Squil was boiled and washed with water and dried, and then cut into very small pieces, then mingle Sesamum a fifth part, Poppy a fifteenth part, and make all these up with Honey, as the best to make up the mass, to mitigate it.  Divide the whole, as into great Olives, and take one of these about two of the clock, another about ten, and they felt no hurt by hunger that used it.  There is another composition of the same, that has of Athenian Sesamum half a Sextarius, of Honey a half part, of Oil a Cotyle, and a Chaenice of sweet Almonds Mundified.  The Sesamum and Almonds must be dried, and ground, and Winnowed, then the Squil must have the outsides taken off, and the roots and leaves must be cut into small pieces, and put into a Mortar and Bruised, till they be well Mollified.  Then you must make up the Squils with the like quantity of Honey and Oil, and put all into a pot, and set them in cold, and stir them well with a wooden ladle, till they be well mingled.  When the lump is firm, it is good to cut it into little morsels, and he that eats on in the morning, another at night, has meat enough.  This Medicament is good for an army, for it is sweet, and so fills a man and quenches thirst.  We had this in an old Scholiast, a manuscript upon the book of Heron, in the Vatican Library.  I saw the same composition in Philo, in his fifth book of wars, where he describes such like other things.





Chapter XXI 

"Of what fruit Wine may be made."
Now we shall speak of fruit, of which Wines may be made.  And first our ancestors did do thus, but they had two ways, for some were for Physicks, which are found plentifully in Physick books.  Others again were for ordinary use, and they were diverse, and almost infinite, according as the differences of places and nations are.  For what is granted one, is denied another.  First, 

"Wine of Dates." 

Pliny says that in the East they make Wine of Dates, and he reckons up fifty kinds of Dates, and as many different Wines from them.  Cariotae are the chief, full of juice, of which are made the principal Wines of the East, they are naught for the head, and thence they have their name.  The best are found in Judaea, chiefly about Jericho, yet those of Archelaiis are well esteemed, and of Phaselis, and of Libias, valley's of the same country.  The chief property they have is this, they are full of a white fat juice, and very sweet, tasting like Wine with Honey.  The Wines will make one Drunk, and the fruit also eaten largely.  Dioscorides teaches thus,  Put ripe Dates called Chydeae, into a Pitcher with a hole at bottom, and stopped with a Pitched Reed.  Shut the hole up with Linen, and to forty Sextarii pour on three Gallons of water.  If you wold not have it so sweet, five Gallons will be sufficient to pour on.  After ten days take away the Reed with the Linen.  Take the thick sweet Wine and set it up.  Also Wine is made, 

"Of Figs." 

Sotion relates it thus.  Some make Wine of green Figs, filling half the vessel with them, and the other half to the brim they fill with fair water, and they try still by tasting.  For when it tastes like Wine, they strain it and use it.  It is made, says  Dioscorides, of ripe Figs, and it is called Catorchites or Sycites, Chelidonian or Phaenician Figs called Caricae, are Steeped in a pot with a hole in the bottom with a Pitched Reed, and the hole stopped with Flax.  To forty Sextarii you must pour on three Gallons of water, and if you will not have the Wine so sweet, pour on five Gallons and it will do.  After ten days the Liquor is taken, and again the third time also the same measure of water wherein the Figs are infused, is poured on.  And in the like manner, after four or five days it is drawn off.  Some to Fix 

 HYPERLINK "http://members.tscnet.com/pages/omard1/a.htm" \l "amphorae" Amphorae thereof add ten Sextarii of Salt, that it may not early corrupt.   Others put Fennel and Thyme in the bottom, and the Caricae on the top, and so in order, till the vessel be full.  Also men make, 

"Wine of Pears." 

Which from the Greek word for Pears is called Apyres, and from the Latin Piery, Palladius says it was thus.  They are Bruised and put in a very course bag of Canvas, and pressed with weights, or in a press.  It lasts in the winter, but in summer comes it sour.  Dioscorides will not have the Pears too ripe.  The same way is made, 

"Wines of Pomegranates." 

Sotion makes Wine of the grains of the Pomegranate, taking away what is in the middle of the grains.  Palladius put the ripe grains well purged into a Date pail, and presses them out with a screw Press, then boils them gently to half.  When it is cold, puts it into vessels that are Pitched or Plastered with Gypsum.  Some do not boil the juice, but to every Sextarii they mingle one pound of Honey, and put all in the said vessels and keep it.  There is made, 

"Wines of the Lote-tree fruit." 

There is a kind of Lote without any inward Kernel, which is as hard as a bone in the other kind.  Wine is pressed also out of it like Mead, that will not last above ten days.  Nepos says the same from Pliny, Athenaus from Polybius.  Wine is made of the Lote Steeped in water and Bruised, very pleasant to the taste as the best Mead is.  It is drunk pure without water also, but it will not last above ten days, wherefore they make but little for use to last only so long.   Vinegar is made also of it.  And yet not much or good enough, yet there is made, 

"Wines of Myrtle berries and Cornels," 

Out of Sotion, who of the berries of Myrtles and Cornels when they are fresh, pounded and pressed out, made Wine.  Now I shall show how we may make, 

"Wine of Corn." 

Drink is made of Corn.  Dioscorides teaches to make Beer of Barley, also a drink is made of Barley called Curmi, they use that drink often for Wine.  The like drinks are want to be made of Wheat.  In Hiberia toward the west and in Brittany, whence Pliny, of Corn drink is made.  Beer in Egypt, called Zythum, in Spain , Caelia and Ceria, Beer in France and other provinces.  In Aristotle's book of Drunkenness, those that drink Wine made of Barley till they be Drunk, fall upon their backs, they call that Wine Pinum , but those that are Drunk with any other kind of drinks fall any way, on the right, or left hand, forward or backward, but those that drink Pinum, fall only upon their backs.  Wine made of Barley, they call Brytum.  Sophocles in Triptolemo, and Aeschylus in Lycurgo.  But Hellantcus says, Brytum is made in farms out of roots.  Hecateus says, that the Egyptians grind Barley to make a drink, and that the Macedonians drink Brytum made of Barley, and Parabia made of Millet, and Rice, says Athenaus.  Also Wine is made of Rice.  For says Aelianus, when an Elephant fights in war, they give him not only Wine of Grapes, but Rice also.  Now the same drink is made in the northern climates of Corn, and they call it Biera, but they put Hops to it, for it cannot be made without.  Barley and Wheat are infused in the Decoction of it.  We see that of Barley and Wheat Steeped in water a drink is made that tastes like Wine, and of them I have made the best Aqua vita.  But these drinks of old were physical, rather then to use as Wine.  But I shall show how some drinks that are so like Wine in taste, that you would think they were Wine indeed.  And first, 

"Wine of Honey." 

To nine vessels of water put eighteen pounds of Honey, into Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "caldron" Caldrons convered with Tin, and let them boil a long time, stirring all with wooden Ladles, and wiping way the froth that rises with little brushes, pour it out and put it into a Wine vessel, then take two pounds of red Wine Tartar, and boil them in water till they be dissolved.  To which add an eighth part of a vessel of  Vinegar, that the loathsome and unpleasing taste of the sweetness of Honey may be lost, let these be mingled.  Then pour on two vessels of the best Wine, then let them settle.  After some days strain it through a hair cloth Strainer, or one of cloth to cleanse it from filth and Excrements.  A Liquor will run from this that will serve for sparing, and to abate charge in a family, and it is good to drink in health and sickness.  Cover it close, and drink it.  I shall show you another way to make, 

"Wine of Raisins." 

Pour into a Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "caldron" Caldron seven vessels of water, put in two pounds of Raisins, let them boil till they be wasted in the water, and the water be sweet as Mead.  If your Kettle be too small, do it at several times.  Then take your Kettle from the fire, and when the Liquor grows cold, strain it gently forth.  Put up the strained Liquor in a Wine vessel, and pour into it a measure of the sharpest red Wine  Vinegar to abate the sweetness of the Raisins, then add nine pounds of Tartar finely powdered unto it.  And pouring on a fourth part of the best Wine, stop the vessel close when it is full, after one week use it.  Another, 

"Wine of Quinces." 

Put into Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "caldron" Caldrons Glazed with Tin a vessel of new Wine, and put thereto about fifty wild Quinces, namely such as are full of streaks and wrinkled.  Take out their Kernels.  Cut the Quinces in pieces like as you do Rape roots.  Boil all at a gentle fire.  When they have boiled awhile, take them off, and let them cool.  Pound the Quinces in a Mortar with a wooden Pestle, press them out with a press.  Put the juice pressed forth of them the new Wine, and set it up in a Glazed earthen vessel for a whole year.  When Wine is scarce and you have occasion to use this, put into a vessel four parts of water, two of new Wine, and one fourth part of the aforesaid mixture.  Cover the vessel and let it boil, and when it is clear use it.  Of all these an Amphora of  Vinegar, a pound of Honey, as much Tartar in powder.  Let them boil awhile in a pot Glazed with Nitre, and mingle them, and for every vessel of water pour on an Amphora of Wine, and cover all.  After twenty days use it.  Or take Honey one pound, as much red Wine Tartar in, half a pound of Raisins, two Amphoras of  Vinegar.  Let them boil in a pot.  Add Wine also to them, and it will be for drink.  I shall add the northern drink, 

"Wine called Metheglin." 

The drink in Pannonia, Poland and England is more pleasant and wholesome then many Wines are.  It is made of twenty pounds of good Honey, and of water, one hundred and twenty pounds, skimming it till all comes to eighty pounds, which being cold and tunned up into a Wine vessel, put in Leaven of Bread six ounces, or as much as will serve to make it work, and purify itself.  And withal put into a bag, that hangs and may be put into the Liquor, and not touch the bottom, of Cinnamon, Granes of Paradise, Pepper, Ginger, Cloves two drams, one handful of Elder flowers.  Let them stand in a Wine cellar all the Winter, in Summer let them forty days in the Sun, till they taste like Wine, and the unpleasant taste of the Honey be gone.  But it will be more pleasant if you add a third part of Wine.






Chapter XXII

"How  Vinegar may be made diverse ways, and of what." 

After Wine it follows to speak of  Vinegar.  First, how our forefathers made it.  Then how of late years, that it may be made extreme sour, which is not only good for a  family, but is necessary for many arts.  Also there are some countries where Wine, and so  Vinegar is scarce.  Therefore in those places diverse men have used their wits to make it.  Wherefore to begin, we say that, 

" Vinegar may be made of the Fig-tree," 
Out of Columella;  A green Fig must be taken very betimes, and also if it has rained, and the Figs fall to the earth beaten down with showers.  Gather those Figs and put them up in a Hogshead or Amphora.  Let them Ferment there; then when it grows sharp, and has sent out some Liquor, what  Vinegar there is strain it out diligently, and pour it into a sweet Pitched vessel.  This yields the best sharp  Vinegar, and it will never grow musty or Hoary, if it be not set in too moist a place.  Some to make more quantity, mingle water with the Figs, and then they add to them the ripest new Figs, and they let them consume in that Liquor, until it tastes sharp enough like Vinegar, then they strain all through Rush baskets, or within bags.  And they boil this Vinegar till they have taken off all the froth, and filth from it.  Then they add some Torrefied Salt, and that hinders Worms and other other Vermin to breed in it.  Cassianus makes it thus;  Put into a vessel old Figs, Torrefied Barley, and the internal parts of Citrons.  Stir it often and diligently, and when they are Putrified and soaked, strain them out, and use them.  Apuleius, they make Vinegar of Figs, wet upon the trees, and cast into water to Putrify.   Dioscorides, the Liquor of Figs Steeped grows sharp as Vinegar, and is used for it.  There is also, 

"Vinegar of Dates." 
To Date Wine we speak of, some add water, and receive it again.  And they do this three, four, five, or six time, and at last it grows sour.  Form the same, Pliny teaches, 

"Vinegar of Honey." 
You must wash your Honey vessels, or hives in water, with this Decoction is made the most wholesome  Vinegar.  Palladius teaches the way to make, 

"Vinegar of Pears." 
Wild Pears are such as are sharp and ripe, are kept three days in a heap, then they are put into a vessel, and fountain or river water is put to them.  The vessel is left covered thirty days, then as much Vinegar as is taken out for use, so much water is put in to repair it.  Cassianus makes, 

"Vinegar of Peaches." 
Put soft delicate Peaches into a vessel, and add parched Barley to them.  Let them Putrify for one day, then strain them out, and use it.  We may from  Cassianus make, 

"Vinegar  without Wine." 
If you boil Gypsum and Seawater, and then mingle it with river water, and use it being strained.  But if you will, 

"Turn Wine into  Vinegar, and contrarily Vinegar into wine," 
Cassianus has it.  He puts Beet roots Bruised into Wine, it will be Vinegar when three hours are over.  But if he would restore it again as it was, he puts in Cabbage roots. 

"To make the same." 

We may do it another way and quickly.  Cast into Wine, Salt, Pepper and sour Leaven, mingle them and they will soon make it  Vinegar.  But to do it more quickly, quench in it often a red hot Brick or piece of Steel.  Also provide for that unripe Medlars, 
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"Sharp Vinegar of new Wine." 
Dry the mother of Wine of Grapes at the Sun, and put them into new Wine, adding a few sour Grapes thereto and it will make sharp Vinegar that will be for use after seven days.  Or put in Pellitory of Spain and it will be sharp.  Moreover, if you boil a fourth or fifth part of Vinegar at the fire, and put that to the rest, and set all eight days in the Sun, you shall have most sharp and pleasant Wine.  The roots of old Grass, and Raisins, and the leaves of a wild Pear tree Bruised, and the root of the Bramble, and Whey of Milk, burnt Acorns, Prunes roasted, and the Decoctions of Chinches, and pot shards red hot, all of these put severally into  Vinegar, will make it tart.  Apuleius teaches, 

"To double the quantity of Vinegar ." 
Take a good measure of  Vinegar, about a Metreta, and to that add one Metreta of Seawater boiled to half, mingle them and set them aside in a vessel.  Some Steep Barley and strain it, and of that juice they mingle one Metreta, and they stir them together, and they cast in torrified Salt when it is yet hot, a good quantity, then they cover the vessel, and let it stand eight days.  But I use to make it thus, 

"Vinegar of clusters of Grapes pressed forth." 
After the Vintage, we cast in the clusters when the Wine is pressed forth into a wooden vessel, and we pour upon them a quantity of water, and it will be Vinegar when a week is over.  Moreover, we cut the tendrils from Vines, and Bruise them, and put water to them, and it will be  Vinegar.  Also thus, 

"Ill Wine is turned to Vinegar." 
When the bunches of Grapes are pressed forth, lay them between two wooden bowls, not very thick together, let them grow hot for four days.  Then pour on them so much naughty Wine as may cover them.  Let them alone twentyfour hours, then strain them into another wooden bowl, and after so many hours, put them into another bowl, and do so till it be turned into most sharp white Vinegar.  And if you would make more of the same clusters, pour on them some sharp Vinegar, and let them alone till they be extreme sharp and sour, then take that out and pour on ill Wine, and do as you did.  Lastly, press those clusters out in a press, and you shall recover as great quantity as of the Wine that was spent.




Chapter XXIII

"How the defects of Wine may be managed and restored." 

Our forefathers found out many remedies to preserve Wine, and in our days we have taken no less pains.  For Wine is easily corrupted, and takes to itself many strange qualities.  Paxamus says, Wine either grows sour or dead about the Solstices, and when the seven stars set, or when the Dog Star causes heat, and when it is extreme cold, or hot, or rainy, or windy, or when it thunders.  We shall show remedies for all these.  First, we shall lay down out of Africanus, the signs to know Wines that will last, or will corrupt.  When you have put your Wine into a vessel, after sometime change the vessel, and look well on the lees.  For there shall you know what the Wine is, proving it by smelling to it, whether it corrupt, or Weevils breed in it, these are signs it Putrifies.  Others take Wine out of the middle of the vessel, they heat it, and when it is cold they taste of it, and they judge of the Wine by the favour, some by the smell of the cover.  A strong taste is the best sign, a watery, the worst, sharpness of duration, weakness of corrupting.  The signs must be taken at the times to be feared, we mentioned above.  But to come to the remedies, we shall show how, 

"To mend weak Wine." 

The Wine will be weak, when it begins to breath forth that force of heat.  For when the soul of it is breathed forth, the Wine grows immediately sour.  Vinegar  is the carcass of Wine.  Then we may presently prevent it by adding Aqua Vitae

 HYPERLINK "http://members.tscnet.com/pages/omard1/a.htm" \l "aquavita"  to it.  For by that it may put on a new soul.  The measure will be the forth part of a pound for a vessel.  Another remedy will be, 

"That Wine may not grow hot." 

In the summer Solstice Wine grows hot by the hot weather, and is spotted.  Then put Quicksilver  into a Glass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/v.htm" \l "vial" Vial well stopped, and hang it in the middle of the vessel, and the coldness of it will keep the Wine from heating.  The quantity is two pounds for very great vessels.  For when the air is hot, the external heat draws forth the inward heat, and when that is gone, it is spoiled.  We, 

"That Wine may not exhale." 

Use this remedy.  The vessel being full, we pour Oil upon it, and cover it, for Oil keep the spirits from evaporating, which I see is now used for all Liquors that they may not be perverted.  Wines sometimes are troubled.  But, 

"To clear Wines," 

Frontinus bids us do thus.  Cast three whites of Eggs into a large earthen dish and beat them, that they may froth.  Put some white Salt to them, that they may be exceeding white, and pour them into a vessel full of Wine.  For Salt and the white of an Egg will make the thick Liquors clear, but as many Dolia or such measures as there are in the vessel, so many whites of Eggs must you have, to be mingled again with so many ounces of Salt, but you must stir the mixture with a stick, and in four days it will grow clear.  Also it is done, 

"That Wines may not corrupt." 

I said that Salt keeps all things from corrupting.  Wherefore for every Dolium, powder one ounce of Allome, and put it into the Wine vessel with the Wine, for it will keep it from corrupting.  The same is done if you put in one ounce of common Salt, or half one, half the other.  Also Brimstone hinders Putrefaction.  Wherefore if you shall add to eight ounces of Allome or of Salt, four ounces of Brimstone, you shall do well.  The Ancients were often found to preserve Wine, by adding Salt or Seawater to it, and it would continue along time.  Columella teaches thus, when the winds are quiet you must take water out of the deep sea.  When it is very calm, and boil it to thirds, adding to it, if you please, some spices.  There are many ordinary things, but we let them pass.




Chapter XXIV 
"How Oil may be made of Diverse Things."
It is an excellent thing to show the diversity of ways to make Oil.  That if Olives should ever be scarce, yet we might know how to draw Oil from many kinds of fruit and seeds.  And some of these ways that came from the Ancients, yet only the best and such as are our inventions.  Wherefore to begin, we say that, 

"Oil may be made of Ricinus, called Cicinum." 

Dioscorides makes it thus.  Let ripe Ricini, as many as you please, wither in the hot Sun, and be laid upon Hurdles.  Let them be so long in the Sun, till the outward shell break and fall off.  Take the flesh of them and bruise it in a Mortar diligently, then put it into a Caldron Glazed with Tin that is full of water.  Put fire under and boil them, and when they have yielded their inbred juice, take the vessel from the fire, and with a shell, skim off the Oil on the top, and keep it.  But in Egypt where the custom is more common.  For they cleanse the Ricini and put them into a mill, and being well ground, they press them in a press through a basket.  Pliny says, they must be boiled in water, and the Oil that swims on the top must be taken off.  But in Egypt where there is plenty of it, without fire, and water sprinkled with Salt, it is ill for to eat, but good for candles.  But we collected them in September, for then is the time to gather them, with it parts from a prickly cover and coat that holds the seed in it.  It is easily cleansed in a hot Caldron.  The weight of Oil is half as much as the seed, but it must be twice knocked, and twice pressed.  Palladius shows how, 

"Oil of Mastick is made." 

Gather many grains of the Mastick tree, and let them lie in a heap for a day and a night.  Then put a basket full of those berries into any vessel, and pouring hot water thereto, tred them and press them forth.  Then from that humour that runs forth of them, the Oil of Mastick that swims on the top is poured off.  But remember lest the cold might hold it there, to pour hot water often on.  For thus we see it made with us, and the the country of Surentum.  Also, so is made, 

"Oil of Turpentine," 

As Damageron teaches.  The fruit of Turpentine is ground in a mill, as the Olives are, and pressed out, and so it sends forth Oil.  The Kernels serve to feed Hogs and to burn.  Likewise, 

"Oil of Bays," 

Boil Bayberrys in water, the shells yield a certain fat.  It is forced out by crushing them in the hands, then gather the Oil into horns.   Palladius almost as Dioscorides , in January, boil many Bayberrys, that are ripe and full in hot water.  And when they have boiled long, the watery Oil that swims on the top that comes from them, you shall gently pour off into vessels, driving it easily with Feathers.  The Indians make as it is said, 

"Oil of Sesamon." 

It is made as we said before, it sends forth excellent Oil abundantly.  There is made, 

"Oil of the Plane-Tree." 

Pliny, for want sometimes they are forced to make Oil for candles, of the Plane-Tree berries soaked in water and Salt, but it is very little as I proved.  Pliny says the Indians make, 

"Oil of Chestnuts," 

Which I think very difficult, for but a little will come from them, as you shall find if you try.  He said also, that Gallia Cisalpina made, Oil of Acorns of the Oak to serve for lights.  But we can make very little.  Also the Ancients used to make, 

"Oil of Walnuts," 

That they pressed from the Walnuts, unsavory and of a heavy taste.  For if there be any rottenness in the Kernel, the whole manner is spoiled.  Now Gallia Cisalpina makes it for to eat, and for lights also.  For lights, by parting the naughty Nuts from the sound.  But the best serves for to eat at second courses.  These therefore are to eat, and those for lights, they burn clear, and there is nothing that yields more Oil.  For it turns almost all to Oil.  For one pound of cleansed Nuts will yield almost ten ounces of Oil.  Now follows, 

"Oil of Sweet Almonds ," 

Oil of sweet Almonds is best for food, and of bitter, for Physick, and of old it was made with great diligence. Dioscorides, shows the way how half a Bushel of bitter Nuts cleansed and dried, are pounded in a Mortar with a wooden Pestle into lumps.  Then a Sextarius of seething water is poured on, and when for half an hour the moisture is drunk in, they are beaten more violently then before.  Then is it pressed between boards, and what sticks to his fingers is collected with shells.  The Nuts being pressed again, a Hemina of water is sprinkled on them, and when they have drank that up, they do as before.  Every Bushel yields an Hemina.  With us it is commonly drawn out the same way.  These are the oils of the Ancients.  Now we shall proceed with our oils.  Follows, 

"Oil of small Nuts." 

They yield abundance of sweet scented excellent Oil, which all may use also for meats.  One pound of cleansed Nuts will yield eight ounces of Oil, which former times were ignorant of. 

"Oil of Pistaches," 

serve for meat and Physicks.   

"Pine Kernels Oil is made." 

They are Culled, and the naughty ones serve for lights, but the Oil that comes from the best, is for to eat, and for Physick, very much is Extracted I saw it at Ravenna.  But, 

"Oil of Beech," 

The best of all is pressed out in abundance, for meats and for lights.  It burns very clear, and tastes as sweet Almonds, and the whole Nut almost goes into Oil as the Walnut does.  The older the tree is, the more Oil it yields, and the Lees of the Oil is excellent to fat Oxen and Hogs.  They are soon gathered, cleansed, Bruised and pressed.  We pressed also, 

"Oil from the Bastard Sycamore," 

As they call it, for it is abundant in seed, and in winter the boughs of it are seen loaded with seed only.  In February we collected it and crumbled it, the shell is broken into six or seven parts, the Kernels are like a Pear.  They are Bruised and heated in a pan, then put into a press, and they yield their Oil.  They make clear light in lamps, and the seed yields a fourth part of Oil.  There is drawn, 

"Oil out of the Sanquine-Tree" 

for lights.  About the middle of September the ripe berries are taken forth of the clusters.  Let them dry a few days, Bruise them, and let them boil in water in a Brass Kettle for one hour, then put them into the press, you shall have green colored Oil, about a seventh part of the seed.  The mountainous people use it.  There is pressed, 

"Oil out of Grapes or Raisins," 

The Greeks called these Gigarta.  Gallia Cisalpina makes Oil of them, Bruised, heated, and pressed in a press, but it is very little fit for lights, because it burns exceeding clear.  There is much in Egypt, 

"Oil out of Radish Seed." 

They use it to season their meats, and boil it with them.  But  Gallia Cisalpina pressed Oil out of Radish seed, and Rape seed.  Rapes are pulled up only in November, but they are covered with sand together with their leaves.  They are planted in March, that they may seed in May.  For unless they be pulled up, the freeze with winter cold.  But there is another kind of Rape that is sown in July.  It is weeded.  It comes forth in the spring and in May it yields seed.  Out of a quarter of a Bushel of it, eighteen pounds of Oil are drawn.  It is good for lights, and for common people to eat.  If you sow a whole Acre with this seed, you shall have five loads of seed, and of every load you may make two hundred pounds of Oil.  It is only plowed and weeded.  Also, 

"Oil is made of the seed of Cameline." 

it is made for lights, but those of Lomardy make great plenty of a golden colored Oil of a seed like to this, called Dradella.  It has plaited leaves as wild Rochet, which they sow among Pulse.  The same may be said of the seeds of Nettles, Mustard, Flax, and Rice.





Chapter XXV
"How a Householder may provide himself with many sorts of Thread." 

Now shall I speak of many sorts of Yarn, because this may much help the household.  For the housewife has always need of it.  Our ancestors used Hemp and Flax.  For thus they made, 

"Yarn of Flax" 

Yet there needs no example, the Thread is so common.  I will speak of those that follow, and of other inventions.  Pliny.  Flax is known to be ripe two ways.  When the seed smells, or looks yellow.  Then it is pulled up and bound by handfuls.  Dried in the Sun, letting it hang with the roots upwards for one day.  Then five of these bundles standing with their tops one against another, that the seed may fall in the middle.  Then after Wheat harvest, the the branches are laid in the water that is warm with the Sun.  They are kept down by some weight and soaked there, and again, as before, turned upside down they are dried in the Sun.  Then being dried, they are Bruised on with a Flax-hammer.  That which was next the Rind is called hard, or the worst Flax.  And it is fit for to make wicks for candles.  Yet that is stuck in with Hacks, until all the Membranes are pulled clean.  The art of Kembing, and making of it, out of fifty pounds of Flax bundles, to make fifteen pounds of Flax.  then again it is polished in Thread, it is often beat upon a hard stone with water, and when it is woven it is Bruised again with Beetles, and the more you beat it, the better it is.  Also there is made, 

"Thread of Hemp," 

Hemp is excellent for rope.  Hemp is plucked up after the Vintage, but it is cleansed and worked with great labor.  There are three sorts of it.  That next to the Rind is the worst, and that next the Pith, the middle is the best, which is called Mesa.  Another, 

"To make Thread of Broom." 

It is broken and pulled from the Ides of May, until the Ides in June.  This it the time when it is ripe.  When it is pulled, the bundles are set in heaps for two day to take the wind.  On the third day it is opened and spread in the Sun, and is dried.  Then it is brought into the house in bundles.  Later it is well Steeped in Seawater, or other water where that is wanting.  Then being dried in the Sun again, it is watered.  If we have present need of it, if it be wet with hot water in a vessel it will be the shorter way.  But it must be heated to make it good.  For the fresh hot Seawater cannot soften it enough.  Ropes of  Hemp are preferred when they are dry, but Broom is preserved wet to make good the dryness of the ground it grows on.  The upper part of Egypt toward Arabia, makes Linen of Cotton.  Asia makes Flax of Spanish Broom, especially for Fishermen nets to last long.  The shrub must be soaked for ten days.  And so every country has its Thread made of diverse plants and shrubs.  We know that there is made, 

"Thread of Nettles," 

Among the Northern people, and it is very fine and white.  Also there is made, 

"Thread of Aloes in America," 

It is hard, white, and most perfect.  I shall describe it by their relation, because the extreme parts are full of prickles.  We strike them off that they may not hinder us.  And we cut the branches into long pieces long ways, that the substance under the rind may be the better taken away.  Then two poles of wood are fastened in the earth, crossing one the other in the middle like a cross.  These are held fast with the left hand, to make them hold fast together, and with the right the before mentioned pieces or Fillets are taken by one end and drawn over the cross.  The inward part may part from the woody part.  And the Flax from the substance.  And then they are Kembed so often, till they become white, pure, nervous, as Fiddle or Harp strings.  Then they are washed, dried, and laid up.  In thirteen years after that it is planted, leaves grow very long.  Even twenty foot.  The stalk rises in the middle forty foot long.  Then the top is is adorned with flowers and bears fruit.  I saw this in Rome, and I never remember that I saw anything more beautiful.  I shall now speak of Flax called Asbestinum.  Pliny says there is Flax also found, that fire will not consume.  The call it Live-Flax.  I have seen Napkins and table cloths burning in the fire at feasts, and they were better cleansed of filth by the fire then they could be by water.  Wherefore of this they made coats for kings funerals, to keep the ashes of the body from other ashes.  It grows in India in the deserts and scorched places with the Sun, where no rain falls.  But there are terrible creatures and Serpents, and this is preserved by burning.  It is hard to be found, and difficult to wear, because it is so short.  When it is found it is as dear as the most precious Pearls.  The Greeks call it Asbestinum from the nature of it.  So says Pliny, out of which words it is plain that he knew not the stone Asbestinum, when he said that it was hard to find, and difficult to wear for the shortness of it.  For it is Kembed and spun by every woman almost, if she is not ignorant of it, as I saw in Venice, a woman of Cyprus and another of Valentia.  They showed me it in great abundance in the Arsenal or Hospital.  It is an excellent secret.  Very rare and profitable, though few knew it of our times.  But I have freely communicated it, though it cannot be had, but at great rates. 

Chapter XXVI
"To Hatch Eggs without a Hen." 

Now shall I show how without a Hen, Eggs of a Hen and other birds may be hatched in summer or winter.  So that if any sick people desire to eat Chickens then, they may have them.  Bird Eggs are hatched with heat. Either of the same birds or of others, as the heat of man, of the Sun, or fire.  For I have seen Hens sit on Geese, Ducks, and Peacock Eggs.  And Pigeons sit on Hen Eggs, and a Cuckow to sit upon any of them.  And I have seen women to foster and hatch Eggs between their breasts in their bosoms, and under armpits.  Livia Augusta, when she was young and great with the child of Nero, by Caesar Tiberius, because she earnestly desired to bring first a boy.  She made use of this Omen to try it by.  She fostered an Egg in her bosom, and when she must lay it aside, she put it into her nurse's bosom, that the heat might not abate, Pliny.  But Aristotle says that bird Eggs and Eggs of forefooted beasts are ripened by the Incubation of the Dam.  For all these lay in the earth, and their Eggs are hatched by the warmth of the Earth.  For if forefooted beasts that lay Eggs came often where they are, that is more to preserve and keep them then otherwise.  And again, Eggs are hatched by sitting.  It is nature's way, but Eggs are not only so hatched, but of their own accord in the earth, as in Egypt covered with Dung they will bring Chickens.  Diodorus Siculus de Egyptiis.  Some are found out by man's industry.  By those that keep birds and Geese.  Besides, the ways that others have to produce them, that they may have birds that are strange, and great numbers of them.  For birds do no sit upon their Eggs, but they by their skill hatch the Eggs themselves.  At Syracuse a certain Drunken companion put Eggs under the hearth in mats, and he would not leave off drinking until the Eggs were hatched.  In Egypt about grand Cairo, Eggs are artificially hatched.  They make an oven with many holes, into which they put Eggs of diverse kinds.  As Goose eggs, Hen Eggs, and of other birds.  They cover the oven with hot Dung, and if need be they make a fire round about it.  So are the Eggs hatched at their due times.  Paulus Jovius in his Book of Histories.  In Egypt there is abundance of Hen Chickens.  For Hens do not there sit on their Eggs, but they are hatched in ovens by a gentle heat.  That by an admirable and compendious art, Chickens are hatched in very few days and bred up.  Which they tell not by tale, but by measure.  They make the measure without a bottom, and when it is full they take it away.  And in the island of Malta in Sicily, they make an oven, where into they put Eggs of diverse fowl.  As of Hens, Geese, then they make a fire round that, and the Eggs grew rip at times.  But let us see how our ancestors hatched their Eggs.  Democritus teaches, 

"If a Hen does not sit, how she may have many Chickens," 

The day you set your Hen upon Eggs, take Hen Dung, pound and sift it, and put it into a hollow vessel with a great belly.  Lay Hen feathers round about.  Then lay your Eggs upright int it, so that the sharp end my be uppermost.  And then of the same Dung, sprinkle so much on them till the Eggs are covered.  But when your Eggs have lain so covered for two or three days, turn them afterwards every day.  Let not one touch the other, that they may heat alike.  But after the twenty days when the Chickens begin to be hatched, you shall find those that are in the bottom to be cracked around.  For this reason you must write down the day they were set, so you don't mistake the time.  Wherefore on the twentieth day, taking of the shell, put the Chickens into a pen and be tender of them.  Bring a Hen to them which is best to order it.  Yet I tried this most diligently, and it took no effect.  Nor can I tell how it should be done.  They that commend the oven, do not teach the manner how it should be done.  But what I have done myself, and I have seen others do, I shall briefly relate, that with little labor and without Hens, anyone may, 

"Hatch Eggs in a hot Oven." 

Make a vessel of wood like a Hogshead.  Let it be round, and the diameter so long as your arm, that you thrust in, that you may lay and turn the Eggs.  Let it be four foot in altitude.  This we divide by three boards within into three parts.  Let the first be a foot and half, the second little above a foot, the third a foot, and the fourth the least of all.  Let every Concavity divided with boards have a little door thereto, so large as you may thrust in your arm, and its shut to open and shut at pleasure.  Let the first and second loft be made of thin boards, or wrought with twigs.  Let the third be of Brass arched, and the fourth of solid wood.  Let the first and second stage have a hole in the center three fingers broad, through which must pass a Brass or Iron pipe tinned over.  That must come half a foot above the second story, and so in the lower most, but in the bottom the Orifice must be wider, like a Pyramis or Funnel.  So that it can fitly receive the heat of the flame of a candle put under it.  In the second story let the pipe be perforated about the top.  That the heat breathing forth thence, the place may be kept warm, and the Eggs may be hot in the upper part, as they are under the Hen.  Above these three rooms strew Sawdust, which I think is best to cover them.  Let the Sawdust be highest about the sides of the Hogshead, but less in the middle.  In the bottom where the pipe is lower, the the Eggs lie upon it may receive the heat that comes from the pipe every way.  In the third story where the pipe ends, let it be pressed down about the sides, and higher in the middle about the pipe.  Let a Linen cloth cover the Sawdust.  A fine cloth that if it be fouled it may be washed again.  And the Chicken hatched may go upon it.  Lay upon every story a hundred Eggs more or less.  Let the great end of the Eggs lie downwards, the sharp end upwards.  The walls of the Hogshead that are above the Sawdust with the Concavities , and the upper part of the story must be covered with Sheep skins, that their warmth may keep in the heat.  In the lower Concavity under the tunnel, must a light lamp be placed, at first with two wicks, in the end with three in Summer.  But at beginning of winter, first with three, and last with four or five.  Let the light fall upon the middle of the tunnel, that the heat ascending the pipe, the rooms may all heat alike.  The place where this vessel stands must be warm and stand in a by place.  In the lower part where the lamp is lighted, you must lay no Eggs.  For the heat there will not hatch them.  But where the Chickens are wet when they are first hatched, shut them in here to dry them by the warm heat of the lamp.  Marking twice or thrice every day whether the heat abate, be warm or very hot.  We shall know it thus.  Take an Egg out of the place, and lay it on your eye, for that will try it well.  If is is too hot for you, the heat is too much.  If you feel it not, it is weak.  A strong heat will hatch them, but a weak one will make them Addle. So you must add or take away from your lamp, to make the light adequate and proportionable.  After the fourth day that the Eggs begin to be warmed, take them out of the cells, and not shaking them hard, hold them gently against the Sun beams or light of a candle, and see whether they be not Addle.  For if you discern any fibers or bloody matter run about the Egg, it is good.  But if it is clear and transparent, it is naught.  Put another Egg in place of it.  All that are good must be daily turned at the lamp heat, and turn them round as the Hen is found to do.  We need not fear spoiling the Eggs, or if any man does handle them gently.  In summer after nineteen or twenty days, or in winter after twentyfive or twentyeight days, you shall take the Eggs in your hand, and hold them against the Sun and see how the Chicken beak stands.  There break the shell, and by the hole of the Egg take the Chicken by the beak and pull out its head.  And lay it in its place again.  For the Chicken will come forth itself.  And when it is come out, put it in the lower cell as I said.  But let the lamp stand something from the Parement, or the Chickens allured by the light, should pick at it and be burned by it.  And if you do work diligently as I have shown you, in three hundred Eggs, you shall hardly loose ten or twenty at most.  But because they are hatched without the Dam, I must show how to make, 

"A Cock fosters Chickens as the Hen does." 

For they would die, if none did keep them.  But a Cock or Capon will perform what the Hen should.  Do but show him the Chicken, and stroke him gently on the back, and give him meat out of your hands often, that he may become tame.  Then pull the Feathers off of his breast, and rub him with Nettles. For in a few hours, not to say days, he will take care of the Chickens so well and give them their meat, that no Hens did ever do it as he will. 

The Fifth Book of Natural Magick 
"Which treateth of Alchemy, showing how metals may be altered and transformed, one into another"


The Proeme 

Chapter I - "Of Tin, and how it may be converted into a more excellent Metal" 

Chapter II - "Of Lead, and how it may be converted into another Metal" 

Chapter III - "Of Brass, and how to transform it into a worthier Metal" 

Chapter IV - "Of Iron, and how to transform it into a more worthy metal" 

Chapter V - "Quicksilver, its effects and operations" 

Chapter VI - "Of Silver" 

Chapter VII - "Operations necessary for Use" 

Chapter VIII - "To make a metal more weighty" 

Chapter IX - "To part metals without Aquafortis" 

Chapter X - "To part Gold, or Silver, from other Metals with Aquafortis"


The Proeme 

We are now come (according to that order which we proposed unto ourselves in the beginning) to those experiments which are commonly called by the name of Alchemy matters, wherein not only a great part of the world is conversant, but also every one is very desirous to be a practitioner in them, and does thirst after them with an unquenchable lust. Wherefore we are constrained to speak something concerning this subject the rather, because many rude and unskillful men, being drawn on, partly by the hope of gain, which they looked for by it, and partly by the pleasure and delight which they did take in it, have bestowed themselves in these experiments to the great slander both of the art itself, and also of the professors thereof. So that currently, a man cannot handle it without the scorn and obloquy of the world, because of the disgrace and contempt, which those idiots have brought upon it. For while they, being altogether ignorant of the principles of these things, have labored to make sophisticated and Counterfeit Gold, they have utterly miscarried in their endeavors, and wasted all their substance, and quite undone themselves, and so were deluded by that vain hope of Gold, which set them on work. Demetrius Phalereus said very well of these men, that which they should have gotten, says he, they did not get, and that which they had in their own possession, they lost, and so whereas they hoped to work a metamorphosis or alteration in the metals, the alteration and change has lighted heavily upon themselves, in respect of their own estate. And when they have thus overthrown themselves, they have no other comfort left them only this, to broach many lies and Counterfeit devices, whereby they may likewise deceive others, and draw them into the very same lurches which themselves have before fallen into. And surely the desire partly of the same lurches which themselves have before fallen into. And surely the desire partly of the art itself, and partly of the great gain which many men hoped after by the same, has filled the world with so many books, and such a infinite number of lies, that there is scarce any other matter in the like request. So that it was very well done of Dioclesian the Emperor, and it was high time for him so to do, to establish a decree, that all such lying books that were written concerning that matter, should be cast into the fire and burnt to ashes. Thus was an excellent good art discredited and disgraced by reason they abused it, which falls out also in many other better things then this is. The art of itself is not to be set at naught, but rather to be embraced and much to be sought after, especially by such as apply their minds to philosophy, and to the searching out of the secrecy's of nature. For they shall find in it many things which they will wonder at, and such as are exceeding necessary for the use of men. And when they shall behold the experience of many kinds of transmutations and sundry effects, it will be no small delight unto them, and besides, it will show them the way to more profound and worthier matters, such as the best and soundest philosophers have not been ashamed to search into, and to handle in their writings. I do not here promise any golden mountains, as they say, nor yet that Philosophers Stone, which the would has so great an opinion of, and has been bragged of in many ages, and happily attained unto by some. Neither yet do I promise here that golden Liquor, whereof if any man do drink, it is supposed that it will make him to be immortal, but it is a mere dream, for seeing that the world itself is variable and subject to alteration. Therefore it cannot be but that whatsoever the world yields, should likewise be subject to destruction. Sot that to promise or to undertake any such matters as these are, it were but rashness and pure foolishness. But the things which we purpose to discourse of and to deliver, are these which hereafter follow. And I would request the readers to take them in good part, and to content themselves with these. Left if they attempt to proceed to further experiments herein, they prove themselves as foolish and as mad as those which we have spoken of before. These things which here you shall find, I myself have seen, and proved by experience, and therefore I am the bolder to set them abroach to the view of the whole world. ... 






Chapter I 
"Of Tin, and how it may be converted into a more excellent Metal" 

[image: image9.png]


In does Counterfeit and resemble Silver. And there is great amity and agreement between these two metals in respect of their color. The nature and the color of Tin is such, that it will whiten all other metals. But it makes them brittle and easier to be snap asunder. Only lead is free from this power of Tin. But he that can skillfully make a medley of this metal with others, may thereby attain to many pretty secrecy's. Wherefore, we will endeavor to Counterfeit Silver as near as we can. A matter which may be easily effected, if we can tell how to abolish and utterly destroy those imperfections, which are found in Tin, whereby it is to be discerned from Silver. The imperfections are these: First, it is found to make a creaking noise, and crashes more then Silver does, Secondly, it does not ring so pleasantly as Silver, but has a duller sound, Thirdly, it is of a more pale and wane color, And lastly, it is more soft and tender, for it be put into the fire, it is not first red hot before it be melted, as Silver will be, but it cling fast to the fire, and is soon overcome and molten by the heat thereof. These are the qualities that are observed to be in Tin, not the essential properties of the nature thereof, but only accidental qualities, and therefore they may be more easily expelled out of their subject. Let us see therefore how we may rid away these extrinsecal accidents, and first, 

"How to remedy the softness of Tin, and the creaking noise that it makes" 

You must first beat it into small powder, as you shall hereafter be instructed in the manner how to do it; and when you have so done, you must reduce it into the whole body again. And if it does not lose its softness at the first time as you deal so by it, use the same course the second time, and so likewise the third time rather then fail, and by this means you shall at length obtain your purpose: for by so doing, the Tin will wax so hard, that it will endure the fire till it be red hot, before ever it will melt. By the like practice we may also harden all other soft bodies, to make them red hot before they shall be melted. But the experience hereof is more clear in Tin then in any other metals whatsoever. We may also take away the creaking noise of Tin, if we melt it seven times, and quench it every time in the Urine of children, or else in the Oil of Walnuts. For this is the only means to expel that quality and imperfection out of it. Thus then we have declared the manner how to extract these accidents from it. But all this while we have not shown how it may be transformed into Silver. Which now we are to speak of, as ever we have shown the manner of... 

"How to bring Tin into Powder." 

Which we promised to teach. Let your Tin boil in the fire, and when it is very liquid, pour it forth into a great Mortar, and when it begins to wax cold, and to be congealed together again, you must stir it round about with a wooden Pestle, and let it not stand still in any case, thus shall you cause it congealed into very small crumbs as little as dust, And when you have so done, put it into a very fine ranging Sieve, and sift out the smallest of it, and that which is left behind in your Sieve, because it is to great and not broken well enough, you must put it into the fire again, and use the very same course with it to break it into smaller parts, as you used before, for unless it be thoroughly broken into powder, it is not serviceable, nor fit for your purpose. Having therefore shown you how to break your Tin into small crumbs, as also how to expel out of it those imperfections whereby is it most manifestly discerned from Silver, both which things are very necessary preparative as it were to the main matter which we have in hand, let us now come to the principal experiment itself, namely,..... 

"How to alter and transform Tin, that it may become Silver" 

You must take an earthen vessel somewhat wide-mouthed, but is must be very strong and firmly made, that it be thoroughly able to ensure the vehemence of the fire, even to be red hot. Into this vessel put your Tin broken into such small crumbs as have been spoken of, and therein you must with an Iron ladle stir it up and down continually without ceasing, till it be all on a light fire, an yet none of the metal to be melted. When you have so done, that you have given it over, and it gathers together in one body or lump again, you must bestow the very same labor upon it a second time, so long as it may stand in small crumbs all on a fire for the space of six hours together, without melting. But if some part of the metal be melted by the vehement heat of the fire, and some other parts of it remain not melted, then you must take away that which is melted, and when it is congealed, you must break it into small powder once again, and you must run over your whole labor again , even in the same vessel and with the same instrument as before. After this, when you have brought all your metal to that perfection that it will endure the fire without melting, then you must put it into a glass-furnace where Glass is found to be made, or else into some oven that is made of purpose to reflex the heat of the fire to the best advantage, and there let it be tormented and applied with a very great fire for the space of three or four days together. Until such time as it is made perfectly white as snow. For the smaller that it is broken and beaten into powder, the more perfectly it will take white, and be the fitter for your purpose, and more exactly satisfies your expectation. After all this, you must , put it into a vessel that shall be almost full of Vinegar, and the Vinegar must cover all the Tin and swim about three or four inches above it. There you must Distill it , and let the Vinegar boil with it so long, till the Tin has colored it, and made it of his own hue, and thickened it into a more gross substance. Then let is stand a while; and when it is thoroughly settled, pour out that Vinegar and put in new, and temper it well with those ashes or crumbs of Tin. And this must you do again and again, till all your Tin be dissolved into Vinegar. If by this often repetition of this labor, you cannot effect such a dissolution, then you must put it once again to the fire in such a furnace, or else into such an oven as we spoke of before, that so it may be reduced into white ashes more exactly and perfectly, whereby it may be the more easily dissolved into Vinegar. After this, you must let the vapor of the Vinegar be exhaled and strained out, and the Tin that is left behind must be put into a certain vessel where the ashes have been found to be put. And then melt some Lead and put amongst it. And because the Lead that is put in will bear up the Tin aloft therefore you must make certain little balls or pills compounded of Soap and Lime, or else Saltpeter and Brimstone, or some other like fat earthy stuff, and cast them in among the Lead and Tin, and they will cause the Tin to drench itself within the Lead.  And by this means, all your Tin that does take the Lead, and is incorporated into it by a just proportion and equal temperature, does become very excellent good Silver. But this is marvelous hard labor, and not to be achieved without very great difficulty. You may likewise alter and transform... 

"Tin into Lead" 

An easy matter for any man to effect, by reducing Tin into ashes or powder often times. For the often burning of it will cause the creaking noise which it is found to make, to be voided from it, and so to become Lead without any more ado. Especially, if you use a convenient fire, when you go about to reduce it into powder. 


Chapter II 
"Of Lead, and how it may be converted into another Metal" 

The ancient writers that have been conversant in the nature of metals, are found to call Tin by the name of White Lead, and Lead, by the name of Black Tin. Insinuating thereby the affinity of the natures of these two metals, that they are very like each another, and therefore may very easily be one of them transformed into the other. It is no hard matter therefore, as to change Tin into Lead, which we have spoken of in the former chapter. See also... 

"To change Lead into Tin" 

It may be effected only by bare washing of it. For if you bath or wash Lead often times, that is, if you often melt it, so that the dull and earthy substance of it be abolished, it will become Tin very easily. For the same Quicksilver, whereby the Lead was first made a subtle and pure substance, before it contracted that soil and earthiness which makes it so heavy, does still remain in the Lead, as Gebrus has observed, and this is it which causes that creaking and gnashing found, which Tin is found to yield, and whereby it is especially discerned from Lead. So that when the Lead has lost its own earthy lumpiness, which is expelled by often melting, and when it is endured with the sound of Tin, which the Quicksilver does easily work into it, there can be no difference put between them, but that the Lead is become Tin. It is also possible to transform... 

" Antimony into Lead" 

For, that kind of Antimony which the Alchemists are found to call by the name of Regulus, if it be often burned in the fire, and be first thoroughly boiled, it turns into Lead. This experiment is observed by Dioscorides, who says, that if you take Antimony and burn it exceedingly in the fire, it is converted into Lead, Galen shows another experiment concerning Lead, namely... 

"How to procure Lead to become heavier, then of itself it is..." 

For, whereas he had found by his experience, that Lead has in itself an ethereal or airy substance, he brings this experiment. Of all the metals, says he, that I been acquainted with, only Lead is increased in both in size and weight. For, it you lay it up in cellars or such other places of receipt that are under the ground, wherein there is a turbulent and gross foggy air, so that whatsoever is laid up in such rooms shall straight-aways gather filth and soil, it will be greater and heavier the before it was. Yes, even the very clamps of Lead which have become fastened into carved images to knit their parts more strongly together, especially those that have been fastened about their feet, have been divers times found to have waxed bigger. And some of those clamps have been seen to swell so much, that whereas in the making of such images the Lead plates and pins were made level with the images themselves, yet afterwards they have been so swollen, as that they have stood forth like hillocks and knobs very unevenly, out of the Crystal stones whereof the images were made. This Lead, is a metal that has in it great store of Quicksilver , as may appear by this, because it is a very easy mastery, 

"To extract Quicksilver out of Lead" 
Let your Lead be filed into very small dust, and to every two pound of Lead thus beaten into powder, you must put one ounce of Saltpeter, and one ounce of ordinary common Salt, and one ounce of Antimony . Let all these be well beaten and pounded together, and put into a Sieve. And when they are well sifted, put them into a vessel made of Glass, and you must fence and plaster the Glass round about on the outward side with thick Loam tempered with chopped Straw, and it must be laid on very fast. And that it may stick up the vessel the better, your Glass must not be smooth but full of Rigoles, as if it were wrested or writhed. When your vessel is thus prepared, you must settle and apply it to a reflexed fire, that is, to a fire made in such a place, as will reflect and beat back the heat of it with great vehemence to the best advantage. And underneath your vessels neck, you must place a large pan, or some other such vessel of great capacity and receipt, which must be half full of cold water. Then close up all very fast and secure, and let your fire burn but a little, and give but a small heat for the space of two hours. Afterward it will make it greater, so that the vessel may be thoroughly heated by it, even to be red hot. Then set a blower to work, and let him not leave off to blow for the space of four whole hours together, and you shall see the Quicksilver drop down into the vessel that is half full of water, being sighted as it were, out of the metal by the vehement force of the fire. Commonly the Quicksilver will stick to the sides of the vessels neck, and therefore you must give the neck of the vessel a little jolt or blow with your hand, so that the Quicksilver will fall down into the water vessel. By this practice I have often extracted from every pound of metal almost a whole once of Quicksilver . Yes, sometimes more than an ounce, when I have been very diligent and laborious in performing the work. Another experiment I have seen, which drew me into great admiration, 

"Lead Converted into Quicksilver " 
A Counterfeiting practice, which is the chief cause that all the Quicksilver almost which is usually to be had, is but bastard stuff, and merely Counterfeit. Yet it is bought and sold for current, by reason of the near likeness it has with the best. Let there be one pound of Lead melted in an earthen vessel, and then put into it one ounce of that tinny metal by the name of Marchasite. And when they are both melted together you must stir them up and down, and temper them to a perfect medley with a wooden ladle. In the mean space you must have four pounds of Quicksilver warmed in another vessel standing by, to cast in upon that compounded metal, for unless your Quicksilver be warm, it will not close nor agree well with your metals. Then temper your Quicksilver and metal together for a while and presently after, cast into cold water, so shall it not congeal into any hard lump, but float on the top of the water, and be very quick and lively. The only blemish it has, and that which only may be excepted against it, is this, that it is somewhat pale and wan, and not all things so nimble and lively as the true Quicksilver is, but is more slow and slimy, drawing as it were a tail after it, as other viscous and slimy things are found to do. But put into a vessel of Glass, and lay it up for a while, for the longer you keep it, the quicker and nimbler it will be. 

Chapter III 

"Of Brass, and how to transform it into a worthier Metal" 

We will now allege certain experiments concerning Brass. Which though they are but slight and trivial, yet we will not omit to speak of them, because we would fain satisfy the humor of those, who have a great desire to read of and be acquainted with such matters. And here we are to speak of such things that are good to stain the bodies of metals with some other color they are naturally endued with. Yet I must confess that these are but fained and Counterfeit colorings, such as will not last and stick by their bodies forever. Neither yet are they able to abide by any trial, but as soon as ever they come to the touchstone, they may easily be discerned to be but Counterfeits. However, as they are not greatly to be desired, because they are but deceivable, yet notwithstanding they are not utterly to be rejected as things of no value. And because there are very few books extant which treat of any argument of like kind as this is, but they are full of such experiments and sleights as here offer themselves to be handled by us (for they are very common things, and in every man's mouth) therefore we will in this place speak only of those things which are easily to be obtained, and carry with them a very goodly show, inasmuch that the best and sharpest censure may be deluded and mistaken by the beautiful gloss that is cast upon them. And it may gravel the quickest and skillful judgment, to define upon the thing whether they are true or Counterfeit. Yet let them be esteemed no better then they deserve. But this you must know, that as slight and trivial as they are, yet they require the handling of a very skillful artificer. And whoever you are who goes about to practice these experiments, if you are not a skillful and well experienced workman yourself, be sure to take the advice and counsel of those that are very good artists in this kind. For otherwise you will certainly miscarry in them and be defeated in your purpose. The chief and essential things that are of force to endue Brass with a whiter color, are these. Arsenic or Oker, that kind of Quicksilver that is sublimated, as the Alchemists call it, the foam or froth of Silver, which is called by the Greeks, Lithargyron. The Marchasite or Fire-stone, the Lees of wine, that kind of Salt which is found in Africa under the sand, when the Moon is full, which is commonly called by the name of Al-hali, Saltpeter, and lastly Alome. If you extract the Liquor out of any of these, or out of all of these, and when it is dissolved, put your Brass, being red hot, into it to be quenched, your Brass will become white. Or else if you melt your Brass, and as soon as it is molten, put it into such Liquor, your Brass will become white. Or else, if you draw forth into very small and thin plates, and pound those bodies we now speak of, into small powder, and then cast both the Brass that is to be colored, and the bodies that must collar it, into a melting or casting vessel, and there temper them together to good media, and keep them a great while in the fire, that it may be thoroughly melted, the Brass will become white. Or else, if you melt your Brass, and then cast upon it some of that coloring in small lumps, (for if you cast it in powder and dust, it is a doubt that the force and rage of the fire will utterly consume it, so that it shall not be able to infect or stain the metal) but if you cast good store of such coloring upon the molten Brass, it will endure your Brass with a strange and wonderful whiteness, inasmuch that it will seem to be very Silver looking indeed. But that you may learn the better, how to work such experiments, and besides, that you may by occasion of those things which are here set down, learn how to compound and work other matters, we will now set forth unto you certain examples, how we may make... 

"Brass to Counterfeit Silver..." 

For when once you are trained up a little in the practice of these matters, then they will sink more easily into your understanding, then by all your reading they can do. Therefore as we have spoken of such things as will do this feat, so also we will teach you to work artificially. Take an earthen pot, and set it upon the fire with very hot coals heaped round about it, put Lead into it, and when you see that Lead is molten by the force of the fire, take the third part of so much Silver as there was Lead, and pound it into small powder, and put it to the Lead into the pot. But you must sprinkle it in only by little and little, that it may be scorched, and even burned as it were by the heat of the fire, and may float like as it were oil on the top and surface of the Lead, and some of it may be so wasted by the vehemence of the heat, that it will vanish away into the smoke. Then let them rest a while, so long as there be any remainders of the coals left. After you have so done, break the vessel into pieces, and take away the scum and Dross of the metal. And whereas there will stand on the top of the metal a certain oil as it were, or kind of jelly, you must take that, and break it in a Mortar, and cast it into a vessel by little and little where there is Brass melted, though the Brass be three times so much in weight as that jelly is, yet the jelly will endue all that Brass with a white Silver color. Nay, if there be more then three times so much melted Brass put into that metal, it will make it all like unto Silver. But if you would have your Brass endued with a perfect white color, and not discernible from Silver, you must melt some Silver and some Brass together, and then throw them into the fire, and so take them out again after some short time. For the longer you suffer them in the fire, the worse will your experiment succeed. Which is a matter most worthy to be observed in these cases. For if your work continue any longer in the fire then need requires, it will fade in color, and the violence of the fire will countermand the effect of your skill and labor in tempering the metals together, and so the Brass will recover his former cover in his first estate. Wherefore let your metals be kept in the fire as little while as you can, that you may make your Brass the whiter, and in time will wax blackish and dim again. For the Arsenic that is naturally incorporated into the Brass, will always strive to restore it to the former duskish and dim color which it is by nature endued withal. We will now also teach you another way how to make... 

"Brass to Counterfeit Silver II..." 

And this is a more excellent and notable experiment then the former. Take six ounces of the Lees of wine, eight ounces of crystal Arsenic , half an ounce of Quicksilver that has been sublimated, two ounces of Saltpeter, one ounce and an half of Glass. Beat all these together in a mortar, and see that they be broken into the smallest powder and dust that may be. After this, take three pounds of Copper, that which is commonly called Banda Mediolanensis. This you must have to be drawn out into small thin and slender plates. And when you have thus prepared your metals and ingredients, you must take of that powder, and sprinkle it into an earthen pot by little and little, and withal put into the same pot your slender plates of Copper. And these things you must do by course, first putting in some of your powder, and then some of your Copper, and afterward some powder again, and afterward some of your little plates again, and so by turns one after another, till the pot be brim full. Then set a cover upon your pot, and plaster it all over singularly well with good stiff Mortar that is tempered with chopped Straw, then bind it round about with bands and clamps of Iron, and truss it up very hard and stiff together, and then cover it over again with such Mortar as before. Afterward let the pot be made hot with a great fire round about it. The manner of the heating of your pot must be this, set the pot in a center as it were, that the fire may lie in a circumference round about it, to the distance of one foot from the center. A little after this, move your fire nearer to the pot, that there may not be above the distance of half a foot between them, then within a while lay the fire a little nearer, and so by little and little let the fire be brought close to the pot, yes and let the pot be covered all over with hot burning coals, within the space of one hour, and so let it stand hidden in the fire for the space of six whole hours. After the six hours, you must not take away the coals, but let them go out and die of themselves, and let the pot so stand under them until it be stark cold. And when it is thoroughly cold, break it into pieces, and there you shall find your little thin plates so brittle, that if you do but touch them some what hard with your fingers, they will soon be crumbled into dust. When you have taken them out of the pot, you must afterward put them into some casting vessel that is very hard, and durable, and there within half an hour it will be melted. Then put into it some of your powder by little and little, till all of is be molten together. Then cast it all forth into some hollow place, into some form or mold, that it may run along into rods, and the metal will be as brittle and as easy to be broken into small crumbs, as any ice can be. After all this, you must melt two pounds of Brass, but you must first purify it and cleanse it a little, by casting upon it some broken Glass, and Lees of wine, and Salt Ammoniac, and Saltpeter, every one of them by turns, and by little and little. When you have thus cleansed it, you must put unto it one pound of that metal which you made of the Copper and powder before spoken of, and you must still sprinkle upon them some of that powder, and after all this, you must take half so much of the best Silver that may be gotten, and melt it among the metals before spoken of and cast them all together into some hollow place like a mold, and so you shall obtain your purpose. But that the surface and the utmost outsides of the metal may appear white, you must throw it into the fire, that it may be burning hot, and then take it forth, and cast it into that water wherein the Lees of wine and ordinary Salt have been liquefied and dissolved, and there let it boil for a certain time, and so shall you make it very white, and moreover so pliant and so easy to be framed and wrought to any fashion, that you may draw it through any little hole, yea even through the eye of a needle. Furthermore, this is not to be omitted nor buried in silence, for it is a matter of great use, and special force in the coloring of metals, that they be inwardly cleansed and purged of their Dross, that they may be thoroughly washed and rid of all such scum and Offal's, as are incident unto them. For being thus handled, they will be more serviceable and operative for all experiments. As for example, let Brass be molten, and then quenched in Vinegar, and then reduced into powder with Salt, so that the more gross and infectious parts thereof be extracted from it. And let it be so handled oftentimes, till there be nothing of its natural uncleanness remaining with it, and so shall it receive a deeper dye, and be changed into a more lively color. Let the vessel wherein you melt your metals to prepare and them and make fit for your turn, be bored through the bottom with sundry holes, that the metal being melted may strain through, but the Dross and scum, and Offal's of it may be left behind, that there be nothing but pure metal to be used in your experiments. For the less Dross and Offal's that your metal have, they are so much the more serviceable for your use in working. Let this therefore be a general rule always to be remembered and observed, that your metals be thoroughly purged and rid from their Dross as much as may possibly be, before ever you entertain any of them into your service for these intendments. There is yet also another way whereby we may bring to pass that... 

"Brass should resemble Silver" 

And this by Arsenic Opine, which is an effectual means to accomplish this matter. And whereas in tract of time the metal will somewhat recover itself to its own former paleness and dim color, we will seek to remedy it and prevent it. The best Arsenic Opine that may be gotten, such as Yaws and gapes as though it had scales upon it, it must be of a very orient golden color, and must meddle this Arsenic Opine with the dust of Brass that has been filed from it, and put into them some Lees of wine, but they must be each of them of an equal weight and quantity when you drench them together within the Liquor, and so shall it bear a continual orient color, and glitter very bright without ever fading at all. After this, take you some Silver, and dissolve with that kind of water which is called Aquafortis but it must be such as has in it very little store of moisture, for the most waterish humor that is in it, must be evaporated in some scalding pot or other such vessel, which you must fill up to the brim six or seven times, with the same water, after the vapors of it have been extracted by the heat of the fire that is under the vessel. When you have thus done, you must mingle your Silver that is so dissolved, with the Brass filings, and the Arsenic Opine which we spoke of before, and then you must plain it and smooth it all over with the red marble-stone, that the clefts or scales before spoken of, may be closed up, and withal, you must water it by little and little, as it were drop after drop with the oil that has been expressed or extracted out of the Lees of Wine, or else out of the most firm Salt Ammoniac  that may be had. And when the sun is gotten up to any strength, that it shows forth itself in very hot gleams, you must bring forth this confection, and let the force of the heat work upon it, even till it be thoroughly dry. Afterward you must supple it with more of the same oil again, and then let it be dried up again so long, till that which is remaining does weigh just so much as the Silver weighted before it was dissolved. Then close up the vessel of Glass, and lay it under some dunghill till it be dissolved again, and after the dissolution be gathered together into a jelly, then cast into it ten or eight pieces of Brass, and it will color them all, into the most lively Counterfeit Silver. But if you desire.. 

"To make Brass show itself of a Silver color, by rubbing it between your hands..." 

As boys and cozening companions are often found to do, that if they do but handle any vessels of Brass, they will make them straight-aways to glitter like Silver, you may use this method. Take Salt Ammoniac, and Alome, and Saltpeter, of each of them an equal weight, and mingle them together, and put into them a small quantity of Silver-dust, that has been filed off. Then set them all to the fire, that they may be thoroughly hot, and when the fume or vapor is exhaled from them, that they have left reeking, make a powder of them, and whatsoever Brass you cast the powder upon, if you do withal, either wet it with your own spittle, or else by little and little rub it over with your fingers, you shall find that they will seem to be of a Silver color. But if you would whiten such Brass more handsomely and neatly, you must take another course. You must dissolve a little Silver with Aqua-fortis, and put unto it so much Lees of wine, and as much Salt Ammoniac, let them so lie together till they be about the thickness of the filth that is rubbed off from a mans body after his sweating. Then roll it up in some small round balls, and so let them wax dry. When they are dry, if you rub them with your fingers upon any Brass or other like metal, and still as you rub them moisten them with a little spittle, you shall make that which you rub upon to be very like unto Silver. The very like experiment may be wrought by Quicksilver , for this has a wonderful force in making any metal to become white. Now, whereas we promised before, to teach you, not only how to endue Brass of such other metal with a Silver color, but also how to preserve and keep the bodies so colored from returning to their former hew again, you must beware that these bodies which are endued with such a Silver color, do not take hurt by any sharp or sour Liquor, for either Urine, or Vinegar, or juice of Lemons, or any such tart and sour Liquor, will cause this color soon to fade away, and so discredit your work, and declare the color to those metals to be false and Counterfeit. 

Chapter IV 

"Of Iron, and how to transform it into a more worthy metal" 

Now the order of my proceedings requires, that I should speak somewhat also concerning Iron, for this is a metal which the Wizards of India did highly esteem, as having in it much goodness, and being of such a temperature, that it may easily be transformed into a more worthy and excellent metal then itself is.  Notwithstanding, some there are, which reject this metal as altogether unprofitable, because it is so full of gross earthly substance, and can hardly be melted in the fire, by reason of that firm and settled Brimstone which is found in it.  But if any man would, 

"Change Iron into Brass," 

So that no part of the gross and earthly substance shall remain in it, he may easily obtain his purpose by Coppresse or Vitriol.  It is reported that in the mountain Carpatus a Hill of Pannonia, at a certain town called Smolinitium, there is a lake, in which there are three channels full of water.  And whatever Iron is put into those channels, it is converted into Brass.  And if the Iron which you cast into them is in small pieces or little clumps, presently they are converted into mud or dirt.  But if that mud be baked and hardened in the fire, it will be turned into perfectly good Brass.  But there is an artificial means whereby this also may be affected.  It is to be done this way.  Take Iron, and put  it into a casting vessel, and when it is red hot with the vehement heat of the fire, and that it begins to melt, you must cast upon it by little and little some sprinkling of Brimstone.  Then you must pour it forth, and cast into small rods, and beat it with hammers. It is very brittle, and will easily be broken.  Then dissolve it with Aquafortis.  Such as is compounded of Vitriol and Alome tempered together.  Set it upon hot cinders until boiling, and is dissolved into vapors, and to quite vanish away. And the substance thereof, or the rubbish that remains behind, if it is reduced into one solid body again, will become good brass.  If you would, 

"Make Iron to become white," 

You may effect it by diverse and sundry sleights.  Yet let this only device content you in this matter.  First, you must cleanse and purge your Iron of the Dross and refuse that is in it.  And of that poisoned corruption of Rust that it is generally infected with.  For it has more earthly substance and parts in it then any other metal has.  So much that if you boil it and purge it never so often, it will still of itself yield some new excrements.  To cleanse and purge it, this is the best way.  Take some small thin plates of Iron, and make them red hot.  Then quench them in strong Lye and Vinegar which have been boiled with ordinary Salt and Alome.  And this you must use to do with them often, until they are somewhat whitened.  The fragments or scrapings also of Iron, you must pound in a Mortar, after they have been steeped in Salt.  And you must bray them together till the Salt is quite changed, so that there is no blackness left in the Liquor of it.  And until the Iron is cleansed and purged from the Dross that is in it.  When you have thus prepared your Iron, you must whiten it in this manner.  Make a plaster as it were, of Quicksilver and Lead tempered together.  Then pound them into powder, and put that powder into an earthen vessel among your plates of Iron that you have prepared to be whitened.  Close up the vessel fast, and plaster it all over with Mortar, so that there may be no breathing place for any air either to get in or out.  Then put it into the fire, and there let it stay for one whole day together, and at length increase your fire, that it may be so vehement hot as to melt the Iron.  For the plaster or confection which was made of Lead and Quicksilver , will work in the Iron two effects.  First, it will dispose it to melting, that it shall soon be dissolved.  And secondly, it will dispose it to whitening, that it shall the sooner receive a glittering color.  After all this, draw forth your Iron into small thin plates again, and proceed the second time in the same course as before, till you find that it has taken so much whiteness as your purpose was to endue to it.  In like manner, if you melt in a vessel that has holes in the bottom of it, and melt with it Lead, and the Marchasite or Fire-stone, and Arsenic and such other things we spoke of before in our experiments of Brass, you may make Iron also to become white.  If you put among it some Silver, though not much, it will soon resemble the color of Silver.  For Iron does easily suffer itself to be melted with Gold or Silver.  And they may be so thoroughly incorporated into each other, that by all the rules of separation that can be used, you cannot without great labor, and very much ado separate the one of them form the other. 

Chapter V 

"Of Quicksilver , and of the effects and operations thereof." 
In the next place it is time that we speak something concerning Quicksilver and the manifold operations thereof.  Wherein we will first set down certain vulgar and common congelations that it makes with other things, because many men do desire to know them.  And secondly, we will show, how it may be dissolved into water, that they which are desirous of such experiments, may be satisfied herein.  First therefore we will show, 

"How Quicksilver may be congealed and curdled as it were with Iron." 
Put the Quicksilver into a casting vessel, and put together with it that water, which the Blacksmith has used to quench his hot Iron in.  And put in also among them Salt Ammoniac, and Vitriol and Verdigrease.  Twice so much of every one of these, as there was Quicksilver .  Let all these boil together in an exceeding great fire, and still turn them up and down with an Iron slice or ladle.  And if at any time the water boils away, you must be sure that you have in readiness some of the same water through hot to cast into it, that it may supply the waste which the fire has made, and not yet hinder the boiling.  Thus will they be congealed all together within the space of six hours.  After this, you must take the congealed stuff when it is cold and bind it up hard with your hands in Leather thongs, or Linen

 HYPERLINK "http://members.tscnet.com/pages/omard1/l.htm" \l "linnen"  cloth, or Osiers, that all the juice and moisture that is in it, may be squeezed out of it.  Then let that which is squeezed and drained out, settle itself and be congealed once again, till the whole confection is made.  Then put it into an earthen vessel well washed, and among it some spring-water, and take off as near as you can, all the filth and scum that is upon it and is gone to wasted.  An in that vessel you must temper and diligently mix together your congealed matter with spring-water, till the whole matter be pure and clear.  Then lay it abroad in the open air three days and three nights, and the subject which you have wrought upon will wax thick and hard like a shell or a tile shard.  There is also another congelation to be made with Quicksilver . 

"Congealing of Quicksilver with balls of Brass." 
Thus, make two Brass half circles, that they may fasten one within the other, that nothing may exhale.  Put into them Quicksilver, with an equal part of white Arsenic and Tartar well powdered and seirced.  Lute the joints well without, that nothing may breath forth.  So let them dry, and cover them with coals all over for six hours.  Then make all red hot, then take it out and open it, and you shall see it all coagulated and to stick in the hollow Brass ball.  Strike it with a Hammer, and it will fall off.  Melt it, and project it, and it will give an excellent color like to Silver, and it is hard to discern it from Silver.  If you will, you may mingle it with three parts of melted Brass, and without Silver, it will be exceeding white, soft and malleable.  It is also made another way.  Make a great cup of Silver, red Arsenic and Latin, with a cover that fits close, that nothing may exhale.  Fill this with Quicksilver, and lute the joints with the white of an Egg, or some Pine tree Rosin, as it is commonly done.  Hang this into a pot full of Linseed oil, and let it boil twelve hours.  Take it out, and strain it through a skin or straw.  And if any part is not coagulated, do the work again, and make it coagulate.  If the vessel does coagulate it slowly, so much as you find it has lost of its weight of the Silver, Arsenic and Alchemy make that good again, for we cannot know by the weight.  Use it, it is wonderful that the Quicksilver will draw to itself out of the vessel, and Quicksilver will enter in.  Now I shall show what may be sometimes useful, 

"To draw water out of Quicksilver." 

Make a vessel of Potters Earth, that will endure the fire, of which Crucibles are made six foot long, and of a foot diameter.  Glassed within with Glass, about a foot broad at the bottom, a finger thick, narrower at the top, bigger at the bottom.  About the neck let there be a hole as big as one's finger, and a little pipe coming forth, by which you may fitly put in the Quicksilver.  On the top of the mouth let there be a Glass cap, fitted with the pipe, and let it be smeared with clammy Clay, and bind it above that it breaths not forth.  For this work make a furnace, let it be so large  at the top, that it may be fit to receive the bottom of the vessel, a foot broad and deep.  You must make the grate the fire is made upon, with that art, that when need is you may draw it back on one side, and the fire may fall beneath.  Set therefore the empty vessel into the furnace, and by degrees kindle the fire.  Lastly, make the bottom red hot.  When you see it to be so, which you may know by the top, you must look through the glass cap.  Presently by the hole prepared pour in ten or fifteen pounds of Quicksilver.  And presently with clay cast upon it stop that hole, and take away the grate that the fire may fall to the lower parts, and forthwith quench it with water.  Then you shall see that the water of Quicksilver will run forth as the nose of the cap, into the receiver under it, about an ounce in quantity.  Take the vessel from the fire, and pour forth the Quicksilver, and so as before, and always once ounce of water will distill forth.  Keep this for chemical operations.  I found this the best for to Smug up women with.  This artifice was found to purify Quicksilver.  I shall not pass over another art, no less wonderful than profitable for use, 

"To make Quicksilver grow to be a Tree." 

Dissolve Silver in Aquafortis, what is dissolved evaporate into thin air at the fire, that there may remain at the bottom a thick unctious substance.  Then Distill fountain water twice or thrice, and pour it on the thick matter, shaking it well.  Then let it stand a little, and pour into another glass vessel the most pour water, in which the Silver is.  Add to the water a pound of Quicksilver, in a most transparent crystalline glass that will attract to it that Silver.  And in the space of a day there will spring up a most beautiful tree from the bottom, and hairy, as made of most fine beards of Corn, and it will fill the whole vessel, that the eye can behold nothing more pleasant. The same is made of Gold with Aquaregia. 








Chapter VI 

"Of Silver." 
I shall teach how to give Silver a Tincture that it may show like to pure Gold, and after that, how it may be turned to a true Gold. 

"To give Silver a gold color," 

Burn burnt Brass with Stibium, and melted with half Silver.  It will have the perfect color of Gold.  And mingle it with Gold, it will be the better color.  We boil Brass thus.  I know not anyone that has taught it.  You shall do it after this manner.  Melt Brass in a Crucible, with as much Stibium.  When they are both melted, put in as much Stibium as before, and pour it out on a plain Marble stone, that it may cool there, and be fit to beat into plates.  Then shall you make two bricks hollow, that the plates may be fitly laid in there.  When you have fitted them, let them be closed fast together, and bound with Iron bands, and well luted.  When they are dried out put them in a Glass Fornace, and let them stand within for a week, to burn exactly.  Take them out and use them.  And, 

"To Tincture Silver into Gold.," 

You must do thus.  Make first such a tart Lye, put Quicklime into a pot, whose bottom is full of many small holes, put a piece of wood or tile shard upon it, then by degrees pour in the powder and hot water.  And by the narrow holes at the bottom, let it drain into a clean earthen vessel under it.  Do this again, to make it exceedingly tart.  Power Stibium and put into this, that it may evaporate into the thin air.  Let it boil at an easy fire.  For when it boils, the water will be of a purple color.  Then strain it through a Linen cloth.  Again, pour on the Lye on the powders that remain, and let it boil so long at the fire, until the water seems of a bloody color no more.  Then boil the Lye that is colored, putting fire under, till the water is all exhaled.  But the powder that remains being dry, with the Oil of Tartar dried and dissolved, must be cast again upon plates made of equal parts of Gold and Silver, with an earthen Crucible.  Cover it so long with coals, and renew your work, till it be perfectly like to Gold.  Also I can make the same, 

"Otherwise," 

If I mingle the congealed Quicksilver that I speak of with a cap, with a third part of Silver, you shall find the Silver to be of a golden color.  You shall melt this with the same quantity of Gold, an put it into a pot.  Pour on it very sharp Vinegar and let it boil a quarter of a day, and the color will be augmented.  Put this to the utmost trial of Gold, that is, with common Salt, and powder of bricks, yet adding Vitriol, and so shall you have refined Gold.  We can also extract, 

"Gold out of Silver," 

And so little but it will pay your cost, and afford you much gain.  The way is this.  Put the fine filings of Iron into a Crucible that will endure fire, until it grows red hot, and melts.  Then take artificial Chrysocolla, such as Goldsmiths use to Solder with, and red Arsenic, and by degrees strew them in.  When you have done this, cast in an equal part of Silver, and let it be exquisitely purged by a strong vessel made of ashes.   All the dregs of the Gold being now removed, cast it into water of separation, and the Gold will fall to the bottom of the vessel, take it.  There is nothing of many things that I have found more true, more gainful, or more hard.  Spare no labor, and do it as you should, lest you lose your labor.  Or otherwise, let the thin filings of Iron soak for a day in Sea-water, let it dry, and let it be red hot in the fire so long in a Crucible, till it runs.  Then cast in an equal quantity of Silver, with half Brass, let it be projected into a hollow place. Then purge it exactly in an ash vessel.  For the Iron being excluded and its dregs, put it into water of separation, and gather what falls to the bottom, and it will be excellent Gold.  May be it will be profitable to, 

"Fix Cinnaber." 

He that desires it, I think he must do thus.  Break the Cinnaber into pieces as big as Walnuts.  Put them into a Glass vessel that is of the same size, and the pieces must be mingled with thrice the weight of Silver, and laid by courses, and the vessel must be luted, and suffer it to dry, or set it in the Sun.  Then cover it with ashes, and let it boil so long on a gentle fire, till it becomes of a lead color and breaks not.  Which will not be unless you tend it constantly until you come so far.  Then purge it with a double quantity of Lead.  And when it is purged, if it be put to an easy fire you use, the better will the business be effected.  But so shall we try to repair Silver, and revive it when it is spoiled.  Let Sublimate 

 HYPERLINK "http://members.tscnet.com/pages/omard1/q.htm" \l "quicksilver" Quicksilver boil in Distilled Vinegar, then mingle Quicksilver, and in a Glass Retort, let the Quicksilver evaporate in a hot fire, and fall into the Receiver.  Keep it.  If you are skillful, you shall find but little of the weight lost.  Others do it with Regulus of Antimony.  But otherwise you shall do it sooner and more gainfully thus.  Put the broken pieces of Cinnaber as big as Dice, into a long Linen bag, hanging equally from the pot sides.  Then pour on the sharpest Vinegar, with Alome and Tartar, double as much, Quicklime in four parts, and as much Oak ash, as it is usual to be made.  Or you must make some.  Let it boil a whole day, take it out and boil it in oil.  Be diligent about it, and let it stay there twenty-four hours.  Take the pieces of Cinnaber out of the oil, and smear them with the white of an Egg beaten.  And roll it with a third part of the filings of Silver.  Put it into the bottom of a convenient vessel, and lute it well with the best earth, as I said.  Set it to the fire three days, and at last increase the fire, that it may almost melt and run.  Take it off, and wash it from its faces that are left, at the last proof of Silver, and bring it to be true and natural.  Also it will be pleasant, 

"From Fixt Cinnaber to draw out a Silver beard." 

If you put it into the same vessel, and make a gentle fire under, Silver that is pure not mixed with Lead, will become hairy like a wood, that there is nothing more pleasant to behold.



Chapter VII 
"Of Operations necessary for use." 




I though fit to set down some operations which are generally thought fit for out works.  And if you know them not, you will not easily obtain your desire.  I have set them down here, that you might not be put to seek them elsewhere.  First, 

"To draw forth the life to Tin." 

The filings of Tin must be put into a pot of earth, with a equal part of Saltpeter.  You shall set on the top of this seven, as many other earthen post with holes bored in them.  And stop the holes well with Clay.  Set above this a Glass vessel with the mouth downwards, or with an open pipe, with a vessel under it.  Put fire to it, and you shall hear it make a noise when it is hot.  The life flies away in the same, and you shall find it in the hollow pots, and in the bottom of the glazed vessel compacted together.  If you bore an earthen vessel on the side, you may do it something more easily by degrees, and you shall stop it.  So also, 

"From  Stibium." 

We may extract it.  Stibium that Druggists call Antimony, is ground small in Handmills.  Then let a new Crucible of earth be made red hot in a Coal fire.  Cast into it presently by degrees,  Stibium, twice as much as Tartar, four parts Saltpeter, finely powdered.  When the fume rises, cover it with a cover, lest the fume rising evaporates.   Then take it off, and cast in more, until all the powder is burned.  Then let it stand a little at the fire, take it off and let it cool, and skim off the dregs on the top, and you shall find at the bottom what the Chemists call the Regulus.  It is like Lead, and easily changed into it.  For says Dioscorides, should it burn a little more, it turns to Lead.  Now I will show how one may draw a more noble metal. 

"To the out-side," 

As foolish Chemists say.  For they think that by their impostures they do draw forth the parts lying in the middle, and that the internal parts are the basest of all.  But they error much.  For they eat only the outward part of the supersicies, that are the weakest, and a little Quicksilver is drawn forth, which I approve not.  For they corrode all things that their Medicament enters.  The harder parts are left, and are polished and whitened.  Maybe they are persuaded of this by the metals of the Ancients, that were within all Brass, but outwardly seemed like pure Silver.  But those were Soldered together, and beaten with hammers, and then Stamped.  Yet it is very much to do it as they did, and I think it cannot be done.  But the things that polish are these, common Salt, Alom, Vitriol, quick Brimstone.  And for Gold, only Verdigrease, and Salt Ammoniac.  When you would go about it, you must powder part of them, and put them into a vessel with metal.  The Crucible must be luted with Clay, and covered.  There must be left but a very small hole for the perspiration. Then set it in a gentle fire, and let it burn and blow not, lest the metal melt.  When the powders are burnt they will sink down, which you shall know by the smoke, then take off the cover and look into them.  But men make the metal red hot, and then when it is hot they drench it in.  Or otherwise, they put it in Vinegar till it becomes well cleansed, and when you have wrapped the work in Linen rags, that was well luted, cast it into an earthen vessel of Vinegar, and boil it long.  Take it out and cast it into Urine.  Let it boil in Salt and Vinegar, till no filth almost rise, and the foul spots of the ingredients are gone.  And if you find it not exceeding white, do the same again till you come to perfection.  Or else proceed otherwise by order.  Let your work boil in an earthen pot of water, with Salt, Alom, and Tartar.  When the whole supersicies is grown white, let it alone a while.  Then let them boil three hours with equal parts of Brimstone, Saltpeter, and Salt, that it may hang in the middle of them, and not touch the sides of the vessel.  Take it out, and rub it with sand, till the fume of the Sulfur is removed again.  Let it boil again as at first and so it will wax white, that it will endure the fire, and not be rejected for Counterfeit.  You shall find it profitable it you do it well.  And you will rejoice, if you do not abuse it to your own ruin. 







Chapter VIII 
"How to make a metal more weighty." 


It is question among Chemists, and such as are addicted to those studies, how it might be that Silver might equal Gold in weight.  And how every metal might exceed its own weight.  That may be also made of Gold, without any detriment to the Stamp or engraving.  And Silver may increase and decrease in its weight, if so be it made into some vessel.  I have undertaken here to teach how to do that easily, that others do with great difficulty.  Take this rule to do it by, that, 

"The weight of a golden vessel may increase," 

Without hurting the mark, if the magnitude does not equal the weight.  You shall rub gold with thin Silver, with your hands or fingers, until it may drink it in, and make up the weight you would have it, sticking on the surfaces.  Then prepare a strong Lixivium of Brimstone and Quicklime, and cast it with the gold into an earthen pot with a wide mouth.  Put a small fire under, and let them boil so long, till you see that they have gained their color.  Then take it out, and you shall have it.  Or else draw forth of the yolks of Eggs and the Litharge of Gold, water with a strong fire, and quench red hot Gold in it, and you have it. 

"Another that is excellent." 

You shall bring Silver to powder, either with Aquafortis, or Calx.  The Calx is afterwards washed in water.  To wash away the Salt, wet a golden vessel or plate with water or Spittle, that the quantity of the powder you need may stick on the outward surfaces.  Yet put it not on the edges, for the fraud will be easily discovered by rubbing it on the Touch-stone.  Then powder finely Salt, one third part, Brick as much, Vitriol made red two parts.  Take a Brick and make a hole in it as big as the vessel is.  In the bottom then strew Alom de plume.  Then again pour on the powder with your work until you have filled the hole.  Then cover the hole with another Brick.  Fasten it with an Iron pin and lute the joints will with Clay.  Let this dry, and let it stand in a reverberating fire about a quarter of a day.  And when it is cold, open it, and you shall find the Gold all of a Silver color, and more weighty, without any hurt to the Stamp.  Now to bring it to its former color, do thus.  Take Verdigrease four parts, Salt Ammoniac two parts, Saltpeter a half part, as much Brick, Alom a fourth part.  Mingle these with the waters, and wash the vessel with it.  The with Iron Tongs put it upon burning coals that it may be red hot.  Take it off, and plunge it in Urine, and it will regain the color.  The remedy is to wet it in Urine, and let it stand on a plate red hot to cool.  But thus you shall make Vitriol very red.  Put it into a vessel covered with coals, and boil it till it changes to a most bright red.  Take it out and lay it aside, and do not use it for an ill purpose.  We may with the fragments of Brass, 

"Do this business otherwise." 

That shall supply the place of Silver, and it shall become too weighty.  Or otherwise, melt two parts of Brass with Silver, then make it into small thin plates.  In the mean while, make a powder of the dregs of Aquafortis, namely of Saltpeter and Vitriol, and in a strong melting vessel, put the plate and the powder to augment Gold.  Fill the vessel in a preposterous order.  Then lute the mouth of it, and set it in a gentle fire half a day.  Take it off, always renewing the same until it comes to the desired weight.  We have taught how to increase the weight, and not hurt the fashion or Stamp.  Now I shall show how without loss of weight, not yet the Stamp being hurt. 

"Gold and Silver may be diminished." 

Some use to do it with Aquafortis, but it makes the work rough with knots and holes.  You shall do it therefore thus.  Strew powder of Brimstone upon the work, and put a candle to it round about.  Or burn it under your work, by degrees it will consume by burning.  Strike it with a Hammer on the opposite side, and the surfaces will fall off.  As much in quantity as you please, as you use the Brimstone.  No shall I show how, 

"To separate Gold form Silver cups that are gilded." 

For it is often a custom of Goldsmiths to melt the vessels and cast them away, and to make new ones again.  Not knowing how without great trouble, to part the Gold from the Silver, and therefore melt both together.  To part them, do thus.  Take Salt Ammoniac, Brimstone half a part.  Powder them, and anoint the gilded part of the vessel with oil.  Then strew on the powder, and the vessel in a pair of Tongs, and put it into the fire.  When it is very hot, strike it with an iron, and the powder shaken will fall into the water, in a platter under it, and the vessel will remain unaltered. 

"Another Way." 

 Put Quicksilver into an earthen vessel with a very wide mouth, and let it heat so long at the fire, that you can endure the heat of it with your finger put into it.  Put the Gilt plate of Silver into it, and when the Quicksilver sticks to the Gold, take it out and put it into a Charger, into which the Gold, when it is cold, will fall with the Quicksilver.  Going over this work again, until no more Gold appears in the vessel.  The put the Gold with the Quicksilver that was shaken into the Charger, into a Linen clout, and press it out with your hands.  And let the Quicksilver fall into some other Receiver.  The Gold will stay behind in the rag.  Take it and put it into a coal made with a hole in it.  Blow till it melts.  Make it into a lump and boil it in an earthen vessel with a little Stibium.  Pour it forth into another vessel, that the Gold may fall to the bottom, and the Stibium stays on top.  But if you will, 

"Part Gold from a vessel of Brass." 

Wet the vessel in cold water, and set it in the fire.  When it is red hot, quench it in cold water.  Then scrape off the Gold with Latin wire bound together. 







Chapter IX 
"To part metals without Aquafortis" 

Because waters are drawn from salts with difficulty, with loss of time and great charges.  I shall show you how to part Gold from Silver and Brass, and Silver from Brass, without Aquafortis.  But by some easy operations, will little cost or loss of time.  And first I shall show how, 

"To part Gold from Silver ." 

Cast a lump of Gold mixed with Silver into an earthen vessel, That will hold fire, with the same weight of Antimony, thus.  When the vessel is red hot, and the lump is melted, and turned about with the force of the fire.  Cast a little Stibium in, and in a little time it will melt also.  And when you see it, cast in the rest of the Stibium

 HYPERLINK "http://members.tscnet.com/pages/omard1/s.htm" \l "stibum"  in, and in a cover the vessel with a cover.  Let the mixture boil, as long as one may repeat the Lords prayer.  Take away the vessel with a pair of Tongs, and cast it into another Iron pyramidal vessel red hot, called a Crucible, that has in the bottom of it Ram's fat.  Shaking it gently, so that the heavier part of Gold separated from the Silver, may fall to the bottom.  When the vessel is cold it is shaken off, and the part next the bottom will be Gold , the upper part Silver.  And if it be not well parted, refuse not to go over the same work again, but take a less quantity of Stibium.  Let therefore the Gold be purged again, and let the Stibium be boiled, and there will be always at the bottom a little piece of Gold.  And as the dregs remain, after the same manner purge them again in the Coppel, and you shall have your Silver, without any loss of the weight, because they are both perfect bodies.  But the Silver only will lose a little.  But would you have your Silver to lose less, do thus.  Add to two pounds and a half of Stibium, Wine Lees two pounds.  And boil them together in an earthen vessel, adding pieces of Lead to it.  Purge it in a Coppel.  Wherein the other things being consumed by the fire, the Silver only will remain.  But if you do not boil your Stibium in Wine Lees, as I said, part of the Silver will be lost, and the Coppel will draw the Silver to it.  The same may be done, 

"Another Way." 

Take three ounces of Brimstone, powder them, and mingle them with one ounce of common oil, and set them to the fire in a glazed dish of earth.  Let the fire be first gentle, then augment it, till it runs, and seems to run over.  Take it back from the fire, and let it cool, then cast it into sharp Vinegar, so the oil will swim above the Vinegar.  The Brimstone will fall down to the bottom.  Cast away the Vinegar, and let the Brimstone boil in strong Vinegar, and you shall see the Vinegar colored.  You shall strain the Vinegar through a Wisp into a glass vessel.  To which add more Brimstone.  Boil it again, and again strain out the lye into the vessel.  Doing this so often, till the Lixivium comes forth muddy, or of a black color.  Let the Lixivium settle one night.  Again strain it through a Wisp, and you shall find the Brimstone almost white at the bottom of the vessel.  Add that to what you had before, and set it again to boil with three parts as much distilled Vinegar.  Until the Vinegar all evaporates and the Brimstone is dry.  Take heed not to let it burn.  When it is dry, put it again into distilled Vinegar, working the same way so often, until putting a little of it upon a red hot plate of iron, it will melt without flame or smoke.  Then cast it on a lump of Gold and Silver, and the Gold will sink to the bottom presently.  But the Silver will remain on the top.  For if Brimstone is boiled in Lixivium so strong, that it will bear an Egg, until it will not smoke, and will melt on a fire coal.  If it is projected on a mass of Gold and Silver mingled, when they are melted, it will part the Gold from the Silver.  Also there is an ingenious and admirable way, 

"To part Silver from Brass," 

With certain powders.  The best are those are made of powdered Lead, half so much quick Brimstone, Arsenic, and common Salt, Saltpeter one half.  Powder those fine each by themselves, the mingle them.  The mixed metal, with half so much more of the powder, and in a vessel that will endure fire.  Strew it in by turns, and set the vessel filled at a strong fire, till all melt.  Take it out and cast it into another vessel, that is broad on top, narrow at the bottom, and hot, as we said, and smeared with Ram or Sow's grease clarified.  Let it cool, for you shall find the Silver at the bottom, and the Brass on the top.  Part one from the other with an Iron Rasp or file.  If you will, you may purge your Silver again in a Coppel.  But the Silver  must be made into thin plates, that when it is strewn interchangeably with powders, they may come at it on all sides.  Then cover the vessel with its cover, and lute it well.  But the Salt must be decrepitated that it leap not out, and the Brimstone prepared and fixed.  But we may thus, 

"Part Gold from Brass." 

Make Salt of these things that follow, namely, Vitriol, Alom, Saltpeter, quick Brimstone, of each a pound, Salt Ammoniac half a pound.  Powder them all, and boil them in a Lye made of ashes, one part, as much Quicklime, four parts of Beech ashes.  Melt them at the fire, and decant them, and boil them until the Lixivium be gone.  Then dry it, and keep it in a place not moist, let it melt.  And mingle with it one pound of powder of Lead, and strew on of this powder six ounces for every pound of Brass made hot in a melting vessel.  And let them be shaken, and stirred vehemently with an Iron thing to stir it with.  When the vessel is cold, break it, you shall find a lump of Gold in the bottom.  Do the rest as I said.




Chapter X
"A compendious way to part Gold or Silver from other metals with Aquafortis." 


We shall teach thus compendiously to part Gold from Silver, and Silver from other metals.  And it is no small gain to be got by it, if a man well understood what I write.  For I have known some by this art that have obtained great wealth.  For example, take a mixture of Brass and Silver.  Dissolve it in common Aquafortis.  When it is consumed, cast fountain-water into it.  To remove the sharpness of the water, and that it can no more corrode the metal.  Put the water into a great mouthed earthen vessel, and plunge plates of Brass therein.  For the Silver will stick to them like a cloud.  The Brass is best in the water.  Put the water into a glass Retort with a large belly, an you know that the whole quantity of fountain water is distilled out.  Or the belly of the Retort looks of a yellow color.  And the sent of the salts pierces your nostrils.  Take away the Receiver, and put another that is empty to it, and lute it well that nothing breaks forth.  Augment the fire, and you shall draw off you Aquafortis as strong as before, and the Brass will be at the bottom of the Retort.  The Aquafortis will be as good as it was, and you may use it often.
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The Proeme 

From the adulterating of metals, we shall pass to the counterfeiting of jewels.  They are by the same reason, both arts of kin, and done by the fire.  And it is no fraud, says Pliny, to get gain to live by.  And the desire of  money has so kindled the firebrand of luxury, that the most cunning artists are sometimes cheated.  They are counterfeited by diverse ways, either by cutting jewels in the middle, and putting in the colors, and joining them together.  Or else by giving a tincture to Crystal that is all one piece, or counterfeiting Crystal by many ingredients, or we shall attempt to make true jewels to depart from their proper color, and all of them to be so handsomely colored, that they may show like natural jewels.  Lastly, I shall show how to made Smalt of divers colors. 







Chapter I
"Of certain Salts used in the composition of Gems."
[image: image10.png]


E will first set down certain operations, which are very necessary in the making of gems, lest we be forced to repeat the same thing over again.  And first, 

"How to make Salt Soda." 

The herb Kali or Saltwort is commonly called Soda.  Grind this Soda very small, and sift it into a powder.  Put it into a Brass Cauldron and boil it, pouring in for every pound of Soda, a Firkin of water.  Let it boil for four hours, till the water be consumed to a third part.  Then take it form the fire, and let it stand twelve hours, while the dregs settle to the bottom, and the water becomes clear.  Then drain out the water with a Linen cloth, into another vessel, and pour fresh water into the Cauldron.  Boil it again, and when it is cold, as before, and all the dross settled, filtrate the clear water out again.  Do as much the third time, still having a care to try with your tongue, whether it be still Salt.  At last, strain the water, and set it in an earthen vessel over the fire, keeping a constant fire under it, until the moisture being almost consumed, the water grow more thick, and be condensed to Salt, which must presently be taken out with an Iron ladle, and of five pounds of Soda, you will have one pound of Salt. 

"How to make Salt of Tartar." 

Take the Lees of old wine, and dry it carefully.  It is commonly called Tartar.  Put into an Alimbeck, made in such sort, that the flame may be retorted from the top, and so augment the heat.  There let it burn, you will see it grow white, then turn it with your Iron Tongs, so that the upper part which is white may be at bottom, and turn the back up to the flame.  When it has ceased smoking, take it out, and break part of it, to see whether it be white quite through, for that is an argument of the sufficient burning, because it often happens, that the outside only is burned, and the rest of it remains crude. Therefore, when it has gained the color of Chalk, it must be taken out.  And when it is cold, grind it, and lay it in water in some wide-mouthed vessel a quarter of a day.  When the water is grown clear, filtrate it, and strain it into another vessel, and the pour water again unto the settlement, observing the same things we spoke of before, until the water has taken out all the Salt, which will come to pass in the third or fourth time.  Pour your water under it, and attend the work until the water be consumed by the force of the fire, which being done, the Salt will stick to the bottom.  It being thus made, preserve it in a dry place, lest it turn to oil.


Chapter II 

"How Flint, or Crystal is to prepared, and how Pastils are boiled." 

The matter of which gems are made, is either Crystal or Flint, from whence we strike fire, or round pebbles found by the river sides.  Those are the best which are taken up by the river Thames, white, clear, and of the bigness of an Egg.  For of those are made best counterfeit gems, though all will serve in some sort.  Some think that Crystal is the best for this purpose, because of the brightness and transparency of it, but they are deceived.  The way of making gems, is this, take river pebbles and put them into a Fornace, in that place where the retorted flame is most intense.  When they are red hot, take them out and fling them into water.  Then dry them, and powder them in a Mortar, or a Handmill, until they are very fine, put them into a wide-mouthed vessel, full of rain water, and shake it well in your hands, for so the  finest part will rise to the top, and the grossest will settle to the bottom.  To that which swims at top, pour fresh water, and stir the dust again.  And do this often, until the gross part be quite separated and sunk down.  Then take out the water, and let it settle, and in the bottom there will lie a certain filmy matter.  Gather together, and reserve the refined powder.  But while the stone is ground, both the Mortar and the mill will lose somewhat of themselves, which being mixed with the powder will foul the gem.  Therefore it is worth the labor to wash that away.  To which end, let water be often poured into the Lavel, and stirred about, the dust of the Mortar will rise to the top, by reason of its levity, and powder of pebbles will retire to the bottom by the reason of its weight.  Skim the Lavel, and separate them with a spoon, till all that sandy and black dust be taken off, then strain out the water, and reserve the powder to dry.  These being done, we must teach, 

"How Pastils are boiled." 

Artificers call those pellets which are made of salts, and the forenamed powder and water, Pastils.  Take five parts of Salt of Tartar, as many of Salt of Soda, double the quantity of these of the fore spoken powder of pebbles, and mix them very well in a stone Mortar.  Sprinkle them with water and wet them, so that they may grow into a paste, and make Pastils of them in bigness of your fist.  Set them in the Sun, and dry them well.  Then put them into a Fornace of reverberation, the space of six hours, increasing the fire by degrees, that at last they may become red hot, but not melt, therefore use no Bellows.  When they are baked enough, let them cool, and they will become so hard, that they will endure almost the Hammer. 

Chapter III
"Of the Fornace, and the Parts thereof." 

Now the Fornace  is to be built, which is like to that of Glass makers, but less according to the proportion of the work.  Let your Fornace be eight foot high, and consist of two vaults, the roof the lower must be a handful and a half thick.  The vault itself must have a little door, by which you may cast in wood to feed the fire there.  Let it also have on the top, and in the middle of its roof, a hole about a foot in breadth, by which the flame may penetrate into the second vault, and reach the upper roof, whence the flame being reverberated, does cause a vehement heat.  In this upper vault there must be cut out in the wall small holes of a handful in breadth, which must open and shut, to set the pots and pans in on the floor, and to take them out again.  Artificers call these pots Crucibles.  They are made of Clay, which is brought from Valencia, and does very strongly endure fire.  They must be a finger thick, and a foot and a half deep, their bottom somewhat thicker, lest they should break with the force of the fire.  All things thus provided, cast in your wood and fire, and the Fornace heat by degrees, so that it may be perfectly hot in a quarter of a day.  Your workmen must be diligent to perform their duty, then let the Pastils, being broken into pieces about the bigness of a Walnut, be put in Crucibles, and set in the holes of the Fornace built for that purpose, with a pair of Iron Tongs to every pot.  When they melt, they will rise up in bubbles, growing greater and greater, must be pricked with sharp wires, that the vapor passing out, the bubbles may sink down again, and not run over the mouth of the Crucibles.  Then let other pieces be put in, and do as before, until the pots be filled to the top.  And continue the fire for a whole day, until the matter be concocted.  Then put an Iron hook into the pots, and try whether the matter has obtained a perfect transparency.  Which if it has, take it out of the post with Iron instruments for that purpose, and cast it into clear water, to wash off the filth and stains, and to purge out the Salt.  For when gems are made, on a sudden the Salt breaks forth, as if it were pulled out, and overcast them like a cloud.  Yet there must be a great deal of diligence used.  While you draw out this vitrified matter, let it touch the sides of the Fornace for it will cleave thereto like Birdlime, hardly to be pulled off without a part of the wall.  As also lest it fall into the vessels.  For it is very difficult again to separate it, and it prejudices the clearness of the Glass.  When it is cold, put it again into the Crucibles, and let it glow for two days, until it be concocted into perfect Glass.  When this vitrified matter has stood so for two days, some, to make it more fine and bright, lest it should be specked with certain little bubbles (to which Glass is very subject) put into the Crucible some White Lead, which presently grows red, when melts with the Glass and becomes clear and perspicuous.  Make your withdrawal then with an Iron  hook, for if it be clear of those bubble, it is perfected, and so will be a perfect mass of gems.  Now we will teach the several colors, yellow, green, or blue, wherein we will cast our gems. 

Chapter IV
"To Make Colors." 

While the Crystal is preparing in the Fornace, by the same fire the colors may also be made.  And first, 

"How to make Crocus of Iron." 

Take three or four pounds of the Limature of iron, wash it well in a broad vessel, for by putting it into water, the weight of the Iron will carry that to the bottom, but the straws and chips, and such kind of filth, will swim on the top, so you will have your filings clean and washed.  Then dry it well, and put it into an earthen glazed pot with a large mouth, and pour into it three or four gallons of the best and sharpest Vinegar.  There let it macerate three or four weeks, stirring it every day seven or eight times with an Iron rod.  Then giving it time to settle, pour out the Vinegar into another pot, and put fresh Vinegar into the Iron, and do this, till the Vinegar has consumed all the filings.  Then put all the Vinegar into an earthen vessel, and set it on the fire, and let it boil quite away.  In the bottom there will remain a filmy dirty matter, mixed with kind of a fatness of the Iron, which the fire by continuance will catch hold of.  Let it burn, and the remaining dust will be Crocus of iron.  Others file your rusty nails, and heating them red hot, quench them in Vinegar, then strain them and dry the rust, and set it again to the fire, till it be red hot, then quench it again with Vinegar, and this they do three or four times.  At length they boil the Vinegar away, and take the remaining Crocus from the bottom.  Next remains to show, 

"How to reduce Zaphara into Powder." 

A little window is to be made out of the side of the Fornace, nigh to which must be built a little cell or oven, so joined to the mouth of the oven, that the flame may be brought in through a little hole.  Let this cell have a little door without, to admit the workman's hand upon occasion.  Let this cell be a foot in length and breadth.  Set the Zaphara upon a potters tile, into the cell, and shut the door.  Let it be red hot, and after six hours take it out and put it into water, so will it cleave into pieces.  Let it be dried, stamped, and so finely seirced, that it may scarce be felt.  But if it cannot be effected with a pestle and mortar, pour water upon the powder, and stir it with your hands, and let it settle for a while, then strain it into another vessel, and pour fresh water into the powder, and reiterate this so often, till that which settles, being beat and brayed, do pass through with water.  Then dry it, and it will become very fine powder. 

"How to burn Copper." 

Set the filings of Copper, with an equal quantity of Salt mixed in an earthen pot, over the fire, and turn it about three or four hours with an Iron hook, that it may be burned on all sides.  There let it burn a whole day.  Then take it out, and divide it into two parts, lay the one part aside, and set the other with Salt on the fire again, for an artificial day.  Do the same three or four times, that it may be more perfectly Calcined, always having a care that it be as hot as may be, but that it melts not.  When it is burnt, it is black. 

Chapter V
"How Gems are colored."
All things being thus prepared, there is nothing more, I think, remains to make an end of this work, but to know how to color them.  And we begin with the way, 

"How to dye a Sapphire." 

Artificers begin with a Sapphire.  For when it is colored, unless it be presently removed from the fire, it loses its tincture, and the longer it remains in the fire, the brighter it grows.  Put a little Zaphara , as they call it, into a pot of glass, and two Drachms to a pound of Glass, then stir it continually from top to bottom with an Iron hook.  When it is very well mixed, make trial whether the color please you or no, by taking a little out of the pot.  If it be too faint, add some more Zaphara, if too deep, put in more Glass, and let it boil for six hours.  Thus you may, 

"Color Cyanus," 

Or Seawater, another kind of Sapphire.  Beat your Calcined brass into very fine powder, that you may scarce feel it, for otherwise it will mix with the crystal, and make it courser.  The quantity cannot be defined, for there are lighter and deeper of that kind.  For the most part, for one pound one Drachm will be sufficient. 

"How to counterfeit the color of Amethyst." 

To a pound of Crystal, put a dram of that they call Manganess, and so the color is made.  If the gem be great, make it paler, if small, make it deeper.  For they use such for rings, and other uses. 

"To counterfeit the Topaz." 

To every pound of Glass, add a quarter of an ounce of Crocus of iron, and three ounces of red lead, to make it of a brighter red.  First put in the lead, then the Crocus of iron. 

"The Chrysolite." 

When you have made a Topaz, and would have a Chrysolite, add a little more Copper, that it may have a little verdure.  For the Chrysolite differs from the Topaz in nothing, but that it has a greater luster.  So we are wont, 

"To Counterfeit an Emerald." 

This shall be the last.  For we must let our work be as quick as possible, because the Copper being heavy, when it is mixed with the Crystal, does presently sink down to the bottom of the pots, and so the gems will be too pale of a color.  Therefore thus you must do.  When you give the tincture to a Cyanus, you may easily turn it into a Smaragde, by adding Crocus of iron, in half the quantity of the Copper or Brass, viz., if at first you put in a forth part of Copper.  Now you must add an eighth part of Crocus of iron, and as much Copper.  After the colors are cast in, let it boil six hours, that the material may grow clear again.  For the casting in the colors will make them contract a cloudiness.  Afterwards let the fire decrease by degrees, until the Fornace be cold.  Then take out the pots and break them, wherein you shall find your counterfeit precious stones.



Chapter VI
"How Gems may be otherwise made." 

The manner which I have set down, is peculiar and usual to our artificers, and by them is also accounted a secret.  But I will set down another way, which I had determined always to keep secret to myself.  For by it are made with less charge, less time, and less labor, much more refulgent, bright, and livelier gems.  Whose surfaces and luster, the Salt shall not deface in a much longer time.  Although those old counterfeits which are found at Puteoli, in the Mortar of ruined houses, and on the shores, are yet very bright, and of a perfect clearness, so that they  seem beyond the imitation of our age.  Yet I will endeavor by this way, not only to equal them, but make them much better.  Wherefore give ear, and believe.  The materials are thus made.  Take the comb of a Cock, and cutting his gullet in two, keep the head and neck.  Put it into a pot, and set it in a hard fire.  Stop it close that no coals or ashes arising with the smoke, or soot, fall in, and spoil the luster of it.  When the fire is kindled, you will hear it hiss.  When it is red hot, take it up with Iron tongs, and quench it in clear water, and dry it.  Do this three times, changing the water, lest there be any filth.  Then grind it on a Marble till it be so fine that you may blow it about, and reserve it for use.  Thence have you the Philosopher's Stone, most fragrant in fire, and chief in the triplicity.  If you are ignorant of the Philosopher's Stone, learn it from these verses, which I found in an old manuscript. 

"Arctus est hominis, qui constat sex elementis. 

Cui p si addideris, s. in. m. mutare si bene scis. 

Hoc erit os nostrum constans lapis Philosophorum." 

Now we have advised you of the materials.  Let us advise also about the color.  And first of all, I will show you, 

"How to counterfeit a Topaz." 

Put your material into a pot, and cover it will a lid full of holes.  Over which there must be laid another, that it may exhale, and yet receive not hurt from the smoke.  Let it stand in its Fornace to the middle of the space of a whole day, and it will be a Topaz.  Now, 

"To counterfeit a Chrysolite," 

Cram the Cock, and for every ounce give him to eat two grains of the beloved Flower of Venus.  Stroke him, and in due time you shall see. 

"To make an Emerald." 

Feed the Cock again, and for every ounce, give him four grains of Wheat, and he will shine with a most bright luster.  But, 

"To make a Jacinth," 

Give the Cock grains of the Bloody Stone, instead of Wheat, and he will easily lay hold of them. 







Chapter VII 
"Of Several Tinctures of Crystal."
I have declared diverse Tinctures of Glass, and those no vulgar and common ones, but such as are rarely known, and gained, and tried with a great deal of labor.  Now I will relate some ways of staining Crystal, and especially those that are choice, and known to very few, if not only to myself. 

"To stain Crystal with the color of Jacinth, or a Ruby, without breaking, or wearing it." 

Take six parts of Stibium, four of Orpin, three of Arsenic, as much of Sulfur, two of Tutty.  Beat them all asunder, and sift thru a fine Seirce.  Put them into a pot.  Hang your Crystal by wires, or cover it over with the powders, and so set it on the fire, that it may be hot, four or five hours.  But use no Bellows, lest it break in pieces or melt.  It is a certain sign of being perfectly colored, if you take out a piece, and that be of a bright shining color.  Otherwise deliver it to the fire again, and after some time, try it again.  But you must have a great care, lest it cool too suddenly when you take it off the fire, for it will crumble and fall to pieces.  If a violet color pleases you, take it soon from the fire.  If you would have a deep purple, let it stand longer.  We can make a violet with Orpin only. 

"To turn a Sapphire into a Diamond." 

This stone, as all others, being put in the fire, loses his color.  for the force of the fire makes the color fade.  Many do it several ways.  For some melt Gold, and put the Sapphire in the middle of it.  Others put it on a plate of Iron, and set it in the middle of the Fornace of reverberation.  Others burn it in the middle of a heap of Iron dust.  I like to do it a safer way, thus.  I fill an earthen pot with live lime, in the middle of which I place my Sapphire.  And cover it with coals, which being kindled, I stop the Bellows from blowing, for they will make it fly into pieces.  When I think it changed, I take a care that the fire may go out itself.  And then taking out the stone, I see whether it has contracted sufficient whiteness.  It has, I put it again in its former place, and let it cool with the fire.  If not, I cover it again, often looking on it, until the force of the fire has consumed all the color, which it will do in five or six hours.  If you find that the color be not quite vanished, do again as before, until it is perfectly white.  You must be very diligent, that the fire heats by degrees, and also cools.  For it often happens, that sudden cold does either make it congeal or fly to pieces.  All other stones lose their color like the Sapphire.  Some sooner, some later, according to their hardness.  For the Amethyst you must use but a soft and gentle fire.  For a vehement one will over harden it, and turn it to dust.  This is the art we use, to turn other precious stones into Diamonds, which being cut in the middle, and colored, make another kind of adulterating gems.  Which by this experiment we will make known.  And it is, 

"How to make a stone white on one side, and red or blue on the other." 

I have seen precious stones thus made, and in great esteem with great persons, being of two colors.  On one side a Sapphire, and on the other a Diamond, and so of diverse colors.  Which may be done after this manner.  For example, we would have a Sapphire should be white on one side, and blue on the other.  Or should be white on one side and red on the other.  Thus it may be done.  Plaster up that side which you would have red or blue, with Chalk, and let it be dried.  Then commit it to the fire, those ways we spoke of before, and the naked side will lose the color and turn white, that it will seem a miracle of nature, to those that know not by how slight an art it may be done. 

"How to stain glass of diverse colors." 

I will not pass by a thing worth the relation, which happened by chance while we were making experiments.  The flour of Tin takes away the perspicuity of Crystal Glass, and makes it of divers colors.  For being sprinkled upon Crystal Glasses that are polished with a wheel, and set to the fire, it does variously color them and makes them cloudy.  So that one part will look like a stone, and another like an Opal of diverse colors.  But you must often take it out from the fire, and order it rightly, until it is according to your desire.  I have before told you how to make flour of Tin for the purpose.  I will add somewhat more, indeed no secret, nor very necessary, but that nothing may be omitted by us in this work, viz. 
"How to make a Jacinth," 

Beautiful enough, and not much unlike a true one.  Put Lead into a hard earthen pot and set it on the fire in a Glass makers Fornace, there let it remain for some days till the Lead be vitrified, and it will be of the color of a Jacinth. 

"To counterfeit an Emerald." 

You may do this almost in the same manner, and it will resemble the color of a pleasant green Corn.  Dissolve Silver with strong water, then casing into the water some plates of Copper, as I told you, it will cleave to them.  Gather it together, and dry it, and set it into a Glass makers Fornace in an earthen pot.  Within a few days it will become an Emerald.  To do the same with other metals, I will leave to the trial of others.  It is enough for me to have found out and discovered the way. 

"To counterfeit Carbuncles." 

This we do with Orpin, and use it in some ornaments.  For they are brittle, and of a most flagrant color.  They have much of the scarlet blush and cast forth red sparkles.  Take four ounces of Orpin, and grind it small.  Then put it into a Glass vessel whose bottom you must fortify against the force of the fire with Mortar made with straw, and stop the mouth gently.  The fire being kindled, the smoke rises up and the thinnest part of the material will rise to the top.  And you will see it stick to the sides of the glass and the neck.  It will grow bigger by degrees, and new parts still flying up, will make it grow thicker.  And like boiling water gather into bubbles which at last will increase so big, that they will fall down.  Some will stick to the neck of the glass.  All of a most flagrant color, but brittle and small.  Break the glass and take off with a sharp point of a knife, those red congealed bubbles which stick to the glass and use them.  If you would make one great one of those little bubbles, lay a great many little ones upon a piece of glass, and melt them, and they will run into one.  A most pleasant sight to see.


Chapter VIII 
"Of making Smalt or Enamel."
After gems we will endeavor to make Smalt or Enamel.  It is a work almost of the same nature, and of the same mixture and colors;  this only difference is between them, that in gems the glass is transparent, in this it is more dense and solid.  In ancient times they made their checker or mosaique work of it.  And Goldsmiths do use it in coloring and enameling Gold.  It is tin that gives it a body and solidity. 

"To make white Enamel," 

Take two ounces of Lead ashes, four of Tin and make it into a body, with double the quantity of Glass.  Roll it into round balls, and set it on a gentle fire all night.  Take heed it stick not to the sides of the pot, but stir it about with an Iron Spattle, and when it is melted, increase the fire, and business is done. 

"To make black Smalt ." 

To a pound of Glass, you must add a Drachm of Manganess, for so it will be of the color of a Lion.  Then add a Drachm of Zaphara, and the mixture will turn black.  Make often trial, if it be of a dark purple or violet color.  For the Tin that gives it the body, will make it blacker. 

"To make Smalt of a deep Yellow." 

You may put to every pound of Crystal a little Crocus Martis, and tree ounces of Jalloline, as they call it, which engravers use.  At last, Lead and Tin.   But if you desire, 

"To make Smalt of a paler yellow," 

Instead of Jalloline, add Jaletto, and you will have your desire. 

"To make green Smalt." 

Add burned Copper, and so it will be of a deeper color.  But if you desire it a paler, add the flakes of Copper, which fly off while the Smith hammers it, being red hot. 

"To make red Smalt," 

Add the Rust of Iron, very finely beaten.  But when you would, 

"Smalt dark on one side, and transparent of the other," 

Make your Pastils of earth, and double as much Glass.  Set it a whole night in the fire of reverberation, and let it melt in a convenient vessel, stirring it with an Iron rod.  So you shall perceive both transparent and opacous parts in the same little orb.  So, 

"To make Smalt of the color of Amethyst." 

It is done with nothing but Manganess.  And if you would have it of a deeper color, add more of the body, that is, of the flour of Lead and Tin. 

"To make Smalt of sky-color." 

It may be effected with Zaphara, by adding somewhat more of the body. 

"To make speckled Smalt," 

Which being full of small specks, shall seem to be compounded of a great many Lice, and very pleasant to behold.  The opacous Smalt being made, pour it upon Marble, and then presently sprinkle some Crocus upon it, or drop some pale color in specks, all over it, and you shall have your desire. 

"To make Smalt of two colors," 

Cast Smalt first of one color upon a Marble, as before.  And presently after, some of another color upon that. Then with an Iron rod press them close, and join them together. 

"To make the best kind of Smalt," 

Such as Goldsmiths use.  To every pot allow two roles of Sal Soda, and some sand, of which Glass is made, and it will be much more perfect. 





CHAPTER  IX 
"To make Smalt of a clear rose color." 

The most skillful Glassmakers do labor very much, in coloring Smalt of a rose color, which is commonly called Rossiclere.  Seeing that in former times they did it most beautifully and artificially.  I will set down what both I myself have done in it, and what I have received from other friends.  I have performed the best I could, to show others an opportune way of making better.  The manner is this.  Cast ten pounds of Crystal in a pot, and when you know it to be well melted, add a pound of the best red Lead, by half at time, stirring it with an Iron rod as fast as you can, for the weight of it will make it sink to the bottom.  When it is well mixed, take it out of the pot with Iron instruments fit for the purpose, and cast it into water.  Do this thrice.  Then mix with it five ounces of Tin 

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "calcined" Calcined, and Cinnabaris of a most bright color.  And so stirring them about for three hours, let them stand a while.  When this is done, add moreover three ounces of Vitrified Tin.  Beat them together without any intermission, and you will see a most lively rose color in the Glass, which you may use in Enamelling Gold. 

To make Glass of Tin 

Set a pound of Tin in a strong earthen pot, into the fire.  Let it heat and melt, then remove it with Iron Tongs into the hottest flames of the Glassmakers Fornace, for three or four days.  Afterwards, the pot being taken out, and cold.  Break it, and in the top you will find glass of a Saffron color, not clear.  But the longer it stands in the fire, the more perfect it will grow.  Neither have I known better in this kind, of those many that I have tried.  It must be reduced into fine powder.  For the which not only a Mortar and Mills will be requisite, but also a Porphyrian stone.  If it is too florid, you may make it of a more faint color, by adding Glass to it. 

"Another way to make it." 

This is only for friends.  Take nine parts of burnt Tin, seven of Lead, two of Cinnabaris.  Of Spanish Solder and Tartar, one part and a half.  Of the Blood stone one part, of Painters Red a fourth part.  And do with it, as in the former. 

Chapter X 
"Of leaves of Metal to be put under Gems."

There are certain leaves of metal laid under Gems, which being perspicuous, are thereby made paler or deeper, as you will.  For if you would have them of a fainter color, you must put under them leaves of a more clear brightness.  If of a deeper, leaves of a darker hue.  Moreover, Gems being transparent, are seen quite through, and discover the bottom of the ring.  Which takes much of their beauty off.  This is an invention of later times, who by terminating the transparency of stones, which leaves of a most bright and pleasant color, do sit and make up, and mend the color of the stones.  I have been very much delighted in this kind of work, and therefore will deliver it particularly.  The leaves are to be made either of Copper alone, or of Copper, Gold, and Silver, mixed together.  I will speak of those which are made of Copper alone.  You must by at the Braziers shops some thin plates of Copper, of the thickness of strong paper.  That they may be the easier made thinner.  These you must cut into pieces of three fingers in length, and two in breadth, so that a sheet of two pounds, will be divided into a hundred and thirty parts.  These we must divide again into two parts, that they may be hammered more easily.  Take forty and beat them, as artificers do Gold, when they beat it out into thin Rays.  Let the Anvil and Hammer be smooth and polished, lest the heavy strokes should make dents in the Copper, and break it.  Discontinue your work by turns, so that you may Hammer the Copper while it is hot, and prepared by the fire.  And put it into the fire, when it is cold.  For if you do otherwise, it will break in pieces; which you must presently remove from the rest.  For those that are broken, will break others.  But that they may be more easier prepared, when they begin to be extenuated, I make use of this invention.  There must be prepared two plates of Iron, of a hand square, and the thickness of paper.  Double one of them, that it may receive the other within the folds of it.  So that they may receive the plates of Copper in the middle.  And enclose them on all sides, that they can neither flip out, nor any dust or ashes fall in, to stick to them.  When you have thus enclosed the Copper plates, put them into the fire, and heat them.  When you have thus enclosed the Copper plates, put them into the fire, and heat them.  Then take them out with Iron 

 HYPERLINK "http://members.tscnet.com/pages/omard1/t.htm" \l "tong" Tongs, and shaking off the ashes, beat them with your Hammer till they are cold.  And so they will become thin and fine Rays.  But while you are beating one, set other to heat.  And do this eight times over, until you have hammered them very thin, and made them fit for your purpose.  It will be worth your labor to look often upon them, to see if any have broken in the working, for they will break their fellows.  Because they are often found to turn black in the workings and foul, so that they often deceive the eye, it is therefore fit, that you have a pot of water ready, with an equal quantity of Tartar, and Salt in it, and let it boil over the fire.  Put in your Rays, and stir them about continually, till they are boiled white.  Then take them out, and wash them in a pot of clear water, until they are very clean.  Then dry them with a Linen cloth, and then heat them, and beat them on the Anvil again, as before, until they spread into Rays, as thin as leaf Gold.  When this work is to be done, the Hammer and Anvil must be as smooth and polished, and bright, as a Looking-glass which you may effect in this manner.  First of all, hold them to the Grindstone, where they grind knives, until they are smoothed and planed.  Then rub them with fine sand, and Pumice stone.  Afterwards glaze them with a wheel, and polish them with a plate of Lead, and powder of Emerald.  If you use any other art, you will but lose your labor.  Thus in two days your work will be finished, that is, by heating your plates, eight or ten times, and preparing them, and by whiting them four times at least.  Finally, examine them all, whether they are whole, and of a sufficient thinness.  So that if any remain too think, they may again be brought to the Hammer and perfected.  But I must advise you, the thinner they grow, the less time they must lie in the fire, because they will presently melt.  And so also in the water, because the Salt will eat into them.  At last, cut them with Shears into square pieces, that they may be convenient for use.



Chapter XI 
"How leaves of Metals are to be Polished."
The plates being thus thinned and finished, we will fall to polishing of them.  But first we must provide tools, wherewith to perform it.  Take a plate of Copper of a foot in length, and a hand in breadth, most exquisitely burnished, that it may be as smooth as a Looking-glass.  Bow it either with your hand, or a Hammer, by little and little, into the form of a semi cylinder.  Then turn a piece of wood, sot hat it may be equal, and fit for it in every part, and be received into the convexity of it, where being fastened with four nails at the corners of the plate, it may remain steadfast.  Fix this wood upon a little frame, with two bars of a foot height, fastened to the ends of it.  Now we will begin to burnish the plates, which must be thus done.  Provide Chalk made into fine powder, after this sort, take some beaten Clay, wrap it in a clean and indifferently fine cloth, and put it into a washing bowl full of water.  Stir it about here and there, in the water, that the finest part may be washed through and the courser remain in the cloth.  Then put the new Chalk into the cloth again.  Stir it and strain it till it all passes through the cloth, the then suffer the water to settle, and Seirce it thru a strainer.  Only changing the water, unto no gross settlement remains.  Then lay the cloth over the mouth of the vessel, which must receive it, and tie it slack on.  So strain it, that you may be the more sure, that nothing but what is very fine can pass through.  Then press out the water, and reserve the chalk.  Lay this Clay, thus prepared upon the Copper, and rub it with a Poplar stick, until it shines like Gold.  Then wash it with water, over a wide mouthed pan, that may receive the water.  After this, have a Blood-Stone ready, very well polished, upon a plate of Lead, with the dust of Emerald, it will become most exquisitely smooth.  Therefore, lay your Rays of Copper upon the Copper, and spread it abroad with the thumb of your left hand.  Then cast on the Clay, and pour water on to wash it, and then wipe it off, and let only the water remain to fasten them upon the Copper.  Then take into your hands the stone, being fastened to a stick.  And polish the plates with it, having a great care that they do not run into wrinkles.  For then they are quite spoiled.  But when they begin to move, pour on some of the water, and that will fix them again.  Continue this, until you have made it all over as bright and smooth as a Looking-glass.  A token of their perfect polishing is, when no marks of the running of the stone is seen upon them.  Then taking them off from the wood, cast them into a pot of water, until the rest are all finished.  And then wrap them in a clean Linen cloth.  Dry them, and lay them up in boxes, free from all dust and filth.  But bend them like a half pillar, so that the polished side may be inward, and tie them so with a string.



Chapter XII 
"Of building a Fornace for the coloring of Plates." 



Now we will show how to color them.  But first, let us describe the Fornace, wherewith it must be done.  Therefore let a Fornace be made of Iron plates of a convenient thickness.  Let it be a foot in height, as much in the diameter of the length.  Let it be covered on the top, with a circular plate.  In the center of the roof of it, cut a round hole, a handful in breath.  And set another Fornace upon it, of the same length and breadth, and make a hole in that also, which must be set against the other, and join them close together.  Make a little door in the lower Fornace, close to the ground.  Let it be made with an arch, four fingers wide, and  jet out half a foot, like the mouth of an oven, and be joined in the same manner to the great Fornace.  Then kindle your coals in another place, until they cease smoking.  And with Iron 

 HYPERLINK "http://members.tscnet.com/pages/omard1/t.htm" \l "tong" Tongs cast them into the foresaid Fornace.  Heat it very well, and let the outward Fornace or mouth of the oven be filled half way with live coals.  These being thus disposed, fall to coloring the plates.  And first, I will teach you,
"How to color plates with a purple color." 

Take the plates tied about with thread, as I told you, and fit them upon a pair of Iron 

 HYPERLINK "http://members.tscnet.com/pages/omard1/t.htm" \l "tong" Tongs, which you must fasten at the forefend with an Iron ring, that they may not open.  Hold them upon the hole of the upper Fornace, that they may receive the ascending smoke.  And turn them about, until by degrees you shall perceive them gather a purple color, without any other smoke then what arises from the heat of the coals.  When you think them colored enough, remove them from the smoke and lay them aside. 

"How to make them a Sapphire color." 

It is done much after the same way.  For taking the Rays in an Iron 

 HYPERLINK "http://members.tscnet.com/pages/omard1/t.htm" \l "tong" Tongs, and holding them over the hole of the Fornace, cast upon the coals through the low arched door, the feathers of a Goose, which grow upon her breast, and then lay upon them a red hot Iron rod.  For the smoke of the feathers, arising through the tunnel of the Fornace, will beat upon the Rays, and make them of a Sky color.  When the Iron rod grows cold, take another and put in.  It is very admirable, how on a sudden these Copper Rays will change several colors.  Wherefore, when they have obtained the color which you desire, take them off the Fornace presently, or otherwise they will alter into another. 

"How to make them a Silver color." 
Take a little Silver, and dissolve it with Aqua Fortis.  Then pour some fountain water into it, and your Copper Rays.  Presently the water will be troubled, and will stick upon the Copper like Silver Fleeces.  Cast away the water, and wash the Silver, and dry it in the Sun.  And when it is dry, lay it upon a Marble, and mix with it an out of Tartar, and as much ordinary Salt.  Grind them together, till they be well mixed.  This being made into powder, lay it on Copper, and rub it with your fingers, and it will make it shine like Silver.  Then spread the Rays upon the round wood, and the Copper.  Wet them with water, lay the powder on them, and rub them with your thumbs, that they may become of a Silver color.  Steep them in water, and Levigate them with the Blood stone upon the before mentioned Copper.  Then set them in the smoke, and they will shine with a sky color. 

"How to make them of the color of an Emerald" 

It is very difficult, and there scarce is one of very many that will prove right.  First make your Rays of a sky color, as before.  Then take those which have not taken that color rightly, and lay two of them upon the hole of the Fornace.  And through the vault of the little door, fling some leaves of Box upon red hot plates of Iron, where they will crackle like Bay leaves, and send up a smoke through the hole, which will color the Rays.  But before they come to be of a green color, they must pass through many other colors, as yellow, red, and sky color.  But they must continue some time before they obtain a perfect green. 

"How to make them red, like a Ruby." 

Fling some flocks of Scarlet upon the live coals, and lay the thin plates over the hole, and the arising smoke will color them red. 

"How to make them of the color of the Amethyst." 
When it is made of a sky color, it passes through the color of the Amethyst.  Take it therefore off in time, and you shall have your wish. 





Chapter XIII 
"How Rays are to be colored by a mixture of Metals." 

I will now show how Rays may be colored by mixture with other metals.  Which is of more difficulty, but of longer continuance.  The former cost but little labor, but they easily lose their color.  These are harder to be made; but keep their color longer.  Take half a pound of Copper, and melt it in a melting pot.  Put into it a half a Crown of Gold.  And when it is well melted, and mixed, add some Tartar, that when it cools, the top of it may be plain and smooth.  After it is cold, set it aside.  Then take another half pound of Copper, and melt it in the same manner.  Mix a Drachm of Silver with it, and let it cool.  Take it out of the pot, and file the outside of it smooth.  For the least crack, or chap, would spoil the work.  You may know whether there is any crack inside or out, by this sign; place it in an even poise upon a piece of Iron, and strike it with another piece.  If it sound equally, and ring clearly, it is whole.  If it does jar, it is cracked somewhere.  Let your pieces of metal be about a finger in size.  Beat them gently upon the Anvil, unless they break somewhere.  Set them in the fire and season them, and when they are cold, beat them with the Hammer into thin Rays, as I have said before.  If they chance to crack, file off the flaws.  And when they have been seasoned twice or thrice, in the fire, have your pot of water ready.  Prepared with Salt and Tartar, to whiten them, that you may more exactly find out the cracks. 

"To make them of the color of a Ruby." 

The plates being finished, if you would make them of a Ruby color, do it with flocks of Scarlet, as before.  But then the rags must be of the mixture of Copper and Gold. 

"To make them of the color of a Sapphire or Emerald." 

Let the plates be of Copper and Silver.  The Sapphire color is made with goose feathers.  But the Emerald with Box leaves, holding them somewhat longer over the fire.  And these are the experiments which I have made concerning Gems. 

The Seventh Book of Natural Magick

"The Wonders of the Loadstone" 





  
  

  

"Proeme" 

Chapter I - "What is the Name of this Stone, the kind of it, and the Country where it grows." 

Chapter II - "The Natural reason of the Loadstones attraction." 

Chapter III -  "That the Loadstone has two opposite Poles, the North and South, and how they may be known" 

Chapter IV -  "The force of the stone is sent by a right line form the North to South, through the length of it." 

Chapter V -  "That the polar line in the Loadstone is not stable, but movable." 

Chapter VI -  " The force of North and South is vigorous in the points." 

Chapter VII - "That by the touching of other stones, those points will not change their forces." 

Chapter VIII -  "That a Loadstone will draw a Loadstone, and drive it from it." 

Chapter IX -  "A sport of the Loadstone." 

Chapter X -  "The greater the Loadstone is, the greater is the force of it." 

Chapter XI -  "That the force of this Stone will pass into other Stones, that sometimes you may see as it were a rope of Stones" 

Chapter XII - "That in the Loadstone that hairiness is contused" 

Chapter XIII -  "The attractive part is more violent then the part that drives off." 

Chapter XIV -  "The contrary parts of the Stones are contrary one to another." 

Chapter XV -  "How to know the Polar points in the Loadstone." 

Chapter XVI -  "That the force of drawing and driving off, can be hindered by no hindrance." 

Chapter XVII -  "How to make an Army of Sand to fight before you." 

Chapter XVIII -  "The Situation makes the Virtues of the Stone contrary." 

Chapter XIX -  "How the attractive force of the Loadstone may be weighed." 

Chapter XX -  "Of the mutual attraction, and driving off of the Loadstone and Iron." 

Chapter XXI -  "The Iron and Loadstone are in greater amity, then the Loadstone is with the Loadstone." 

Chapter XXII -  "The Loadstone does not draw on all parts, but a certain points." 

Chapter XXIII -  "That the same Loadstone that draws, does on the contrary point drive off the iron." 

Chapter XXIV -  "How iron will be made leap upon a Table, no Loadstone being seen." 

Chapter XXV -  "That the virtue of the Loadstone, is sent through the pieces of Iron." 

Chapter XXVI - "The Loadstone within the sphere of its virtue, sends it forth without touching." 

Chapter XXVII -  "How the Loadstone can hang up iron in the air." 

Chapter XXVIII  - "The forces of the Loadstone cannot be hindered, by a wall or table coming between." 

Chapter XXIX -  "How a man of wood may row a Little Boat; and some other merry conceits." 

Chapter XXX -  "A Loadstone on a plate of iron, will not stir iron." 

Chapter XXXI -  "The position of the Iron, will change the forces." 

Chapter XXXII -  "That the iron rubbed with the northern point of the Loadstone, will turn to the South, and with the South point to the North." 

Chapter XXXIII -  "That iron touched by the Loadstone, will impart that force to other iron." 

Chapter XXXIV -  "The Virtue received in the iron, is weakened by on that is stronger." 

Chapter XXXV -  "How a stone the South or North point discerned." 

Chapter XXXVI -  "How to rub the iron needle of the Mariners Compass." 

Chapter XXXVII - "Of the divers uses of Mariners Compasses." 

Chapter XXXVIII -  "How the Longitude of the world, may be found out by help of the Loadstone." 

Chapter XXXIX -  "If the Mariners Needle stand still, and the Loadstone move, or contrarily, they will move contrary ways." 

Chapter XL -  "The Loadstone imparts a contrary force to the Needle." 

Chapter XLI -  "Two Needles touched by the Loadstone, obtain contrary Forces." 

Chapter XLII -  "That the force of the Iron that draws, will drive off Iron by diversity of Situations." 

Chapter XLIII -  "The Needle touched by the Loadstone on one part, does not always receive Virtue on both parts." 

Chapter XLIV "The Needle touched in the middle by the Loadstone, sends forth its Force at both ends." 

Chapter XLV -  "An Iron Ring touched by a Loadstone, will receive both Virtues." 

Chapter XLVI -  "An Iron Plate touched in the middle, will diffuse forces to both ends." 

Chapter XLVII -  "How filings of Iron may receive force." 

Chapter XLVIII -  "Whether Garlic can hinder the Virtues of the Loadstone." 

Chapter XLIX -  "How a Loadstone astonished may be brought to itself again." 

Chapter L -  "How to augment the Loadstones Virtues." 

Chapter LI -  "That the Loadstone may lose its virtues." 

Chapter LII -  "How the Iron touched with the Loadstone loses its force." 

Chapter LIII -  "It is false, that the Diamond does hinder Loadstones virtue." 

Chapter LIV -  "Goats blood does not free the Loadstone from the enchantment of the Diamond." 

Chapter LV -  "The Iron touched with a Diamond will turn to the North." 

Chapter LVI -  "The forces and remedies of the Loadstone."
"Marbodeus" 

(On Loadstone) 

This stone does reconcile the man and wife, 

And her recall that from her husband goes. 

If one would know her leads a whorish life, 

Under her head, when that she sleeps, it shows. 

For she that's chaste, will presently embrace 

Her husband while she sleeps, but a whore 

Falls out o'th'bed, as thrown out with disgrace, 

With stink o'th'stone, which shows this, and much more. 
  

The Proeme 
We pass from jewels to stones:  The chief whereof, and the most admirable is the Loadstone, and in it the majesty of Nature does most appear.  And I undertake this work the more willingly, because the Ancients left little or nothing of this in writing to posterity.  In a few days, not to say hours, when I sought one experiment, others offered themselves, that I collected almost two hundred of principal note; So wonderful is God in all his works.  But what wiser and more learned men might find out, let all men judge.  I knew at Venice, R.M. Paulus, the Venetian, that was busied in the same study.  He was Provincial of the Order of Servants, but now a most worthy advocate, from whom I not only confess, that I gained something, but I glory in it, because of all the men I ever saw, I never knew any man more learned, or more ingenious, having obtained the whole body of learning; and is not only the splendor and ornament of Venice or Italy, but of the whole world.  I shall begin from the most known experiments, and pass to higher matters, that it may not repent any man of his great study and accurate diligence therein.  By these, the longitude of the world may be found out, that is of no small moment for sailors, and wherein the greatest wits have been employed.  And to a friend that is at a far distance from us, and safe shut up in prison, we may relate our minds, which I doubt not may be done by two Mariner's Compasses, having the alphabet written about them.  Upon this depends the principles of perpetual motion, and more admirable things, which I shall here let pass.  If the Ancients left anything of it, I shall put that in by the way.  I shall mark some false reports of some men, not to detest their pains and industry, but lest any man should follow them in an error, and so errors should be perpetual thereby.  I shall begin with the name.



Chapter I 
"What is the Name of this Stone, the kind of it, and the Country where it grows."
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 Lato in Ione writes, that Empedocles called this stone "Magnes", but Lucretius from the country of Magnesia. 

"The Greeks do call it Magnes from the place, 

                                   For that the Magnets Land it does embrace."                               

And the same Plato says, some call it Heraclius.  Theophrastus in his book of Stones calls Herculeum, because he found it about the city Heraclea.  Others think it denominated from Hercules.  For as he conquered and subdued all beasts, and men, so this stone conquers Iron, which conquers all things.  Nicander thinks the stone so called, and so does Pliny from him, from one Magnes, a Shepard.   For it is reported that he found it by his hobnailed shoes, and his shepherds Crook that it stuck to, when he fed his flocks in Ida, where he was a Shepard.  But I think it is called Maganes, as you should say Magnus, only one letter changed.  Others call it Siderites from "", that in Greek signifies Iron, and the Latine call it Magnes, Heraclius, and Siderites.  Hesychius makes the stone Siderites to be different from Heraclius, for he says, one has an Iron color, and the other a Silver color.  Also, Pliny from Sotacus makes five kinds of it.  The Ethiopian, the Magnesian for Magnesia near Macedonia, as the way lies to the Lake Boebis, on the right hand, the third in Echium of Boeotia, the fourth about Alexandria at Troaderum, the fifth in Magnesia of Asia.  The first difference is, whether it be male or female, the next in color.  For those that are found in Macedonia and Magnesia, are red and black, but the Boeotian is more red then black.  That which is found in Troas is black, and of the female kind, and has no force therefore.  But the worst sort is found in Magnesia, of Asia.  It is white, and attracts not Iron, and is like a Pumice stone.  It is certain, that the more blue they are, the better they are.  The Ethiopian is highly commended, and it costs the weight in Silver.  It is found in Ethiopia at Zimirum, for so is the sandy country called.  It is a token of  an Ethiopic stone, if it will draw another Loadstone to it.  There is a mountain in Ethiopia, not far off, that produces a stone called Theamedes, that drives away all Iron from it. Dioscorides describes it thus.  The best Loadstone is that which easily draws Iron, of a bluish color, thick, and not very weighty.  Pisanrensis makes three sorts of them, one that draws Iron, another flesh, and another that draws and repels Iron, very ignorantly, for the fleshy Loadstone is different from this, and one and the same stone draws and drives Iron from it.  Marbodeus says, it grows among the Proglodites and Indians.  Olaus Magnus reports, that there are mountains of it in the North, and they draw so forcibly, that they have ships made fast by great spikes of Wood, lest they should draw out the Iron nails as the ships that pass between these rocks of Loadstone .  There is an island between Corsica and Italy, called Ilva, commonly Elba, where a Loadstone may be cut forth, but it has no Virtue.  It is found in Cantabria in Spain, Bohemia, and many other places.



Chapter II 

"The Natural reason of the Loadstones attraction." 

Because some have written whole books, of the reason of the Loadstones attracting of Iron, lest I should become tedious, which I purpose not to be, I think fit to pass over other means opinions, especially, because they depend only upon words and vain cavils, that philosophers cannot receive them.  And I shall set down my own, founded upon some experiments.  Yet I shall not pass by the opinion of Anaxagoras, set down by Aristotle in his Book De Anima, who by a similitude calls it a living stone, and that therefore it draws Iron, and for some other peculiar forces, which might be properly said to proceed from the soul, as you shall see.  Epicurus would fain give a reason for it, as Galen and Lucretius report.  For, say they, the Atoms that flew out of the Iron, and meet in the Loadstone in one figure, so that they easily embrace one the other.  These, therefore, when they light upon both the concretes of the stone and Iron, and then fly back into the middle, by the way they are turned between themselves, and do withal draw the Iron with them.  Galen inveighs against this, for he cannot believe, as he says, that the small atoms that fly from the stone, can be complicated with the like atoms that come form the Iron, and that their embracing can draw such a heavy weight.  Moreover, if you put another Iron to that which hangs, that will fasten also, and another to that, and so a third and fourth.  And the atoms that result from the stone, when they meet with the Iron, they fly back, and are the cause that the Iron hangs.  And it is not possible that those atoms should penetrate the Iron, and through the empty pores should rebound unto the former atoms, and embrace others, whereas he saw five Iron instruments hang one by the other.  And if the atoms be diffused straight forward through the Iron, why then do other Iron nails stick, fastened but on the sides?  For the Virtue of it is spread every way.  Wherefore if a very little Loadstone should touch many small bodies of Iron, and these others, and those others again, and the Loadstone must fill them all, that small stone would even be consumed into atoms.  But I think the Loadstone, is a mixture of stone and Iron, as an Iron stone, or a stone of Iron.  Yet do not think the stone is so changed into Iron, as to lose its own nature, nor that the Iron is so drowned in the stone, but it preserves itself, and while one labors to get the victory of the other, the attraction is made by the combat between them.  In that body, there is more of the stone, then of Iron, and therefore the Iron, that it may not be subdued by the stone, desires the force and company of Iron, that being not able to resist alone, it may be able by more help to defend itself. For all creatures defend their being. Wherefore, that it may enjoy friendly help, and not lose its own perfection, it willingly draws Iron to it, or Iron comes willingly to that.  The Loadstone draws not stones, because it wants them not, for there is stone enough in the body of it, and if one Loadstone draw another, it is not for the stone, but for the Iron that is in it.  What I said depends on these arguments.  The pits of Loadstone are where the veins of Iron are.  The are described by Galen, and such as deal in minerals, and in the confines of them both, of the stone and the Iron they grow, and the Loadstones are seen, wherein there is more stone, and others in which there is more Iron..  In Germany a Loadstone is dug forth, out of which they draw the best Iron, and the Loadstone, while it lies in the filings of Iron, will get more strength, and if it be smeared or neglected, it will lose its forces.  I often saw with great delight a Loadstone wrapt up in burning coals, that sent forth a blue flame, that smelt of Brimstone and Iron, and that being dissipated, it lost its quality of its soul that was gone, namely its attractive Virtue.  It is the stink of Iron and Brimstone, as such who destroy Iron by reducing it to a Calx, or use other chemical operations, can easily try.  And I thought that the same soul, put into another body, must necessarily obtain the same faculty.




Chapter III 
"That the Loadstone has two opposite Poles, the North and South, and how they may be known."
Because the effects of the Loadstone are many and diverse, I shall begin to distinguish from the effects of it, that the readers may receive more benefit and direction.  The effects of the Loadstone are of the stone only, or of the Iron touched with the stone, or of them both, the Iron and the stone.  The simple effects of the stone, are to draw the stone, to respect the poles of the world, and such like.  Also they are mixed and compounded.  We say therefore first, that the stone has two points, that stand opposite one to the other, be it in a great or small stone, which we call the poles.  One of them is directed to the North, and other to the South.  For if the stone be at liberty, and hangs that it may play, without any impediments from its weight, one part turns freely to the North, and other to the South.  The way to try it is thus;  Take a little piece of Cork, or Fennel-giant, or some other light Wood, and make it like a boat, that it may serve to bear up the weight of the stone.  Put the stone into this vessel, that it may be equi-distant from the bottom.  Put the boat into a vessel of water, that it may move here and there, and find no impediment;  Let it so alone, and the boat will never rest, until the point of the stone stand full North, and the opposite point full South.  When the boat stands still, turn it about twice or thrice with your finger, and so it will come again to rest, and return to the same posture, and this shall make you more certain of the North and South Poles of it.  There are many more ways to prove it, for letting it hang equally, as in the Mariners Compass, for where it can move of itself freely, it still directs to the same points.  And you may do the same if you hang it by a small thread.  Hence we may easily learn, 

"To know which Loadstone is the more perfect." 
Which a man may easily do by the former trial, and find out what Loadstone is void of Virtue, or most forcible.  For that Loadstone that does soonest bring about the boat to the points, and having found the north pole, stands still, is certainly the most forcible stone.  But that which slowly works, and comes softly about to its place, and stops often, is more weak and feeble.  Also we may be certified another way.  For that which can turn about the greater piece of wood, or boat, not slowly, but quickly, is the best stone.  And though there be more ways to try it, yet let these suffice at present.   We shall speak of the rest in other places. 

Chapter IV 

"The force of the stone is sent by a right line from North to South, through the length of it."
But the two points we speak of, are the end of the right line, running through the middle of the stone from North to South.  If any man break the stone, and breaks this line, those ends of the division will presently be of another property and Virtue, and will be enemies one to the other. Which is a great wonder.  For these two points, when the were joined together, had the same force of turning to the pole.  But now being parted asunder, one will turn to the North, and other to the South, keeping the same posture and position they had in the mine where they were bred.  and the same happens in the least bits that are seen in the greatest Loadstone. 
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For example:  Let the rock of Loadstone be ABCD, and let the line form North to South be AB.  If we shall cut the stone AB out of the rock, the very line AB in the stone will represent the polar line form North to South.  But if we break the stone broadways, every little piece will keep its line.  Cut the Stone AB broadways, as CF, there will be two stones, ACD, and EFB.  I say, the stones cut through the line CD, each of them will have its poles out of the world.  In the stone AGD, the North pole will be A, the South G.  In the stone EFB, the North will be H the south B, and that is beyond all admiration, that the points GH will the stone was but one, were but one, as being agreed together, they had the same forces, but when the stone is divided, each part will hold its Virtue, and be quite contrary and at enmity.  For G always turns to the South.  And the same will fall out, if you divide AG and HB into many small pieces, and if you afterwards join all these pieces together as they were, their mutual discord of Nature will be presently reconciled.  Wherefore Cardanus said false, that the Loadstone draws where it has but a thin cover, and more in one part then another.  For it attracts only from one certain point, as it had its position before in the mines.




Chapter V 
"That the Polar Line in the Loadstone is not stable, but movable."
But the like wonder of Nature cannot but be admired among many that God has made, and therefore I would have no man ignorant thereof.  This Polar line spoken of, is not always certain in the same place, nor does it stand always firm, but changes, and takes the contrary positions.  But this is constant in it, that it always runs through the middle of the stone, like a King that has always his court or fort in the midst of his country.  For consisting in the center from where the extreme parts are as it were the Circumference, it can easily send its forces to all parts, and defend itself.  But an example shall clear this.   
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Let the stone be AEFC, and let the line AC running through the length of it , be the Polar line we speak of, wherein the force of its resides, which runs from the North to the South Pole.  I say, if you divide the stone in two pieces by the line AC, that one piece may be AED, the other BCF, if they be taken asunder, that the force of it does not reside in the extreme part of the line AD or EXTREME, but being divided in the middle, the forces is received in the middle of each stone, and in the stone AED, it will be GH, and in BCF, it will be IL.  Which cannot be spoken without admiration, that in a dead stone there should be a living Virtue to move itself.  Who is there, unless he try it, that will believe these things?  For as the line that stretches from North to South was in the prime, so if you divide the stone into a thousand parts, that force is sent into all those parts, each of them holding its own line in the middle of it.  So if we shall divide the part AED into other parts, and shall part the smallest of them, what part so ever is parted from its confines, it will have that same lively force running long-ways through the middle of it.  And so it will be, if you divide the stone into the smallest sand.  But the greater wonder is, that if you join all the parts together again as they were at first, they will all have the same force united, and that will retire into the middle of the stone.




Chapter VI 

"That the force of North and South is vigorous in the points."
But is more wonderful?  Though the force retreats to the middle of the stone, yet it does not send itself forth by the middle, but by the extreme part of the stone, and lies still in the middle, as if it were asleep, but it is awake in the end, and there it comes forth.  But if a man break the stone, he shall see it more perfectly.  I shall give an example for such that are curious, to search out the Virtue of the Loadstone ... 
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Let the Loadstone be AB, and A the North pole, B the South.  I say that in AB the end of the stone, the force is greater, and in the middle of the line ILN, it s more weak and drowsy, unless there be any Virtue unknown in the right and left side CD.  But the nearer it is  to the North or South, the more it augments, but the farther off it is, the more it faints.  Break the stone in C and G, wherein there lay a Virtue unperceived, but it will appear when the stone is broken and shows its properties, and one point shall show forth the North, the other the South.  And if these things seem superfluous, yet are they necessary, as the grounds of what I must say.







Chapter VII 

"That by the touching of other stones, those points will not change their forces."
And because I said that the Loadstone does not always hold its forces equal, but that one stone is more powerful in operation then another, for some are faint and weak, I shall put the first question, whether by rubbing and touching the weaker stones with the stronger, those forces will be changed, or stay as they were, as, if a Loadstone is sluggish in pointing out the pole, whether in a stronger stone rubbed with the North point upon the North point of the weaker, can help it at all; or if we shall rub the South point of the other on the North point of this, whether the North point rubbed on will be gone and become the South Point, or continue in its former Virtue?  Where we have not reason to direct us, experience shall prove it.  For let a Loadstone be of what forces and properties it may be, by rubbing it against a Loadstone of less Virtue, it will never lose anything, but continues immutable, and being left at liberty in its boat, it will turn voluntarily to its own pole, and decline the contrary part.  And though we cannot find the cause of it, yet it seems not against reason;  I say, that in stones of the same kind, the greater stones have the greatest forces; and one Loadstone is rubbed against another, it will leave certain hairs, which are but the bruised small parts of the stone, that stick like hairs, and these are they that lend force to Iron and other things to attract, and to turn to the pole; but if the stone that is rubbed and receives it be greater then those hairs, it can never be that the greater Virtue should be conquered by the less, always the stones being of the same kind, since the hairs have as it were no proportion to the magnitude of it.  And as the hairs to the stones magnitude are insensible, so it is impossible that they can wrest the force of it to the contrary pole.



Chapter VIII 
"That a Loadstone will draw a Loadstone, and drive it from it."
I shall speak of the other operation of it, which is of its attracting and repelling.  This is both admirable, and delightful to behold with our eyes, and to consider in our mind, that the part of one Loadstone should so carefully search out another, allure and attracted, to enjoy its company, and to foster it in its bosom, and again, another should be such an enemy to it, that they are at mutual discord, so that putting their contrary ends together, the one will be so contrary to the other, and have as it were the force of it, that it will turn the contrary way.  Namely, the North part of the one does not indifferently draw any part of every other stone, but a distinct and certain part, nor does it drive every part from it, but that part it naturally abhors, and cannot endure, as being contrary unto it.  The North part of  the one will draw the South part of the other, and drive away from it the North part of the same, and the South part of this is not an enemy to the North part of the other, but to the South part of it.  The same will appear better by an example... 
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Let there be two stones ACD, and EBF.  In the first stone let A be the North pole, and the pint G the South, in the stone EFB let the North part be H, and the South B.  I say, if you put the South part G, of the CAD, to the South part B, of the stone EFB, it will presently drive it from it, and the same will happen if you put the North pole A to the North pole G.  Again, if you show the North point A to the South point H, or the South point B to the North point A, as being mutually agreed it will draw the part to it that is not against it.  The reason of it I know; for since that the South part G, had formerly been fast to the North part H, when the parts are divided they always seek to unite again, to preserve the same body, as philosophers say.  But if the South point G had been fast with the South point B of another stone, B flies off presently, and departs from it, or if you show the North point A, to the North point H, the same will come to pass, for they refuse one the other, because they did not so stand in their Mine.  Here I shall confute the error of Pliny and of his followers, who think that no other Loadstone has this Virtue but the stone of Ethiopia, but it is common to all Loadstones.  Also, it is a sign says he, of the Ethiopian Stone, because that will draw another whole Loadstone to it.  Also Cardanus falsely affirms that one Loadstone will not draw another, but it will draw it, because the Iron is concealed in it that it had first drank in.  In brief, the poles that are unlike, will join together, by reason of the similitude of their substance, and likeness of inclination, but the poles that are the same, by a contrary inclination are at enmity.  That is, the North point seeks the South point, and South the North point, so shall the South and North points reject South and North points.  Yet we must tell you by the way, that when we try the stones, let them not be both great and  vast stones, that being hindered by their weights cannot perform their office.  But let one be great, and the other small, or both small, that they may be mutually repulsed or drawn on.  The trial is easy, if they be hung by a thread, or put into their boats, or if they play equally balanced upon the Needle.




Chapter IX 
"A sport of the Loadstone." 

I will not pass by a merry conceit of the Loadstone , that I have often made my friends sport with, for the good of those that are curious in the search of the reasons of things.  How in a short time two kinds of sands mingled, and laid on a heap, my be parted on from the other very suddenly.  For the standers by, that cannot find the reason for it will think it impossible.  The trick is this;  pound a Loadstone into very fine sand, and put some white sand, or some other sand together with it, and mingle them, and make a heap of them.  For if you put a Loadstones to it, either uncovered, or covered with linen (that bystanders may not know it) presently the sand of the Loadstone, as in league with it, will run like small hairs joined together, and will stick fast to the stone, which you my brush off and lay aside, then come again, and what is behind will run to the stone, till you have drawn it all out, and it will cause no little wonder, that when the Loadstone comes to the heap, the sands that were mingled should be parted asunder.  But the more easily to powder the Loadstone , do thus.  Put the Loadstone into an Iron Mortar, lay a blanket or some other soft thing upon it, for it will thus yield to hand-strokes, and presently crumble, if not, you must beat hard on the bottom of the Mortar, and batter the Pestle.  Also the same thing befalls us in a certain sand that is brought to us out of an Iron mine from Porchys, for it has the color and shining that Iron has, and by the proximation of the Loadstone , it is soon parted from the other to the admiration of those that are present.  It may be this experiment was made, because the Ancients report that the Loadstone will draw Iron, sand, oil, and all things.





Chapter X 
"The greater the Loadstone is, the greater is the force of it."
And you must know, that the bigger Loadstone will cast forth its force at a farther distance, and brandish it, and attract the opposite Loadstone with more violence, and draw it to it, and that in the same sort of stone, as if a Loadstone be a pound weight, and another Loadstone be a good distance from it, it will presently leap, and meet the other that draws it.  If we cut off half that stone, the force of it will decay, and be dull as if it were dead, and the vigor of it is taken away by the proportion of the part taken from it.  If any man will not believe it, let a stone be brought for trial.  For a part being taken away, part of the Virtue is lost also.  Join the part taken away as it was, and the force will be restored, and become more lively, and will be as powerful as before, that it will leap at a Loadstone that meets it at a great distance, and presently embrace it.  This argument confirms it, that the greater the stone is, the greater force it has, even in the same sort of stones.  For I have seen diverse Loadstones, brought from diverse parts of the world, to have diverse properties.  I saw in Rome, a Loadstone weighting an ounce, that drew two ounces of Iron, and held it so fast as it drew, that it could scarce be pulled from it.  I have seen others of forty pound weight, that were so feeble, that they would scarce stir an ounce.  But that I may the more oblige the curiosity of students in this matter, I shall teach in the following chapters, how the Virtue of the stone may be tried and equally balanced..........




Chapter XI 

"That the force of this stone will pass into other stones, that sometimes you may see as it were a rope of stones." 



The stone with us is commended for another property; for when it has taken hold of another stone, it not only holds that fast, but it sends into the body of it an efflux ion of its forces.  And that having got more forces, draws another, and gives it the like faculty.  The third made to partake of the same Virtue, draws others that are near or far off, and casts forth and brandishes the same Virtue.  And this draws another.  And so, by a reciprocal ejaculation, by the same force it is held, by the same it holds others.  And from each of them to the other, are their darts flying as it were endowed with the Virtue of them.  And if you lift them up on high, they seem to hang in links like a chain, that they will not easily be drawn one from the other, that we must wonder exceedingly, how that internal and invisible force can run from one to the other, and pass through them.  And the more Virtue it has, to the more it does communicate it.  Yet I though fit to forewarn you that you fail not in your trial, that the stones must stick the one to the other by the parts that agree, and not by contrary parts.  For so would not one impart his Virtues to another, but by the meeting with an opposite part, would be held back, and cease from doing its office.  Namely, that the North point of the one, must stick to the South point of the other, and the North point to the North point is contrary and the faculty will faint and decay at the presence of its adversary.  Nor yet will we omit to remember those that are curious to try this, that the stones must successively be proportion able, that the great one must draw a less, and a little one must draw one less then itself.  For so they will hang the faster, and not be so easily pulled asunder. 








Chapter XII 
"That in the Loadstone that hairiness is contused" 



Hence comes that hairiness of little hairs, that we mentioned before, that sticks so fast to the stone, that it can hardly be pulled off.  For when one is rubbed against the other, or is beaten off with a light blow of the Hammer, those small pieces being rubbed one against another, do not fall to the earth by their own weight, but are held up on the force of the stone.  And that one may stick fast to the other, turning its friendly countenance to it, it can by no other means commodiously fasten to its sympathizing part, nor be joined with it, but like a hair or small thread.  And if you rub one stone long against another, that heap of sand will so augment, that it will appear all hairy, or like the down on a man's chin, or as it were beset round with a heap of pricks.  Nor is this to be passed without admiration, that if any man puts another Loadstone to it, or near it, that is greater then it, and more powerful.  They will appear presently to turn about, and to direct their friendly parts to the like parts in the stone that is put near them, and to strive to come to it.  And if they cannot do it, for want of strength, they will fall to the ground.  




Chapter XIII 
 "The attractive part is more violent then the part that drives off." 

We must tell the reader of another thing beforehand, that having laid the foundation of what we shall say, we may proceed to greater matters.  The part that attracts, draws more vehemently, and that which drives away, does it more faintly.  Namely, the part opposite to it.  For if the South part of the stone, sticks to the North part of the other, it will draw at greater distance and more force.  But contrarily, if you turn the disagreeing part together, namely, the South parts to the South and the North parts to the North parts, the natural force is made dull, and as though it were feeble and weak.  It loses its force, that it cannot so well perform its office.  And if the are not very near, the force is stopped, and can do very little.  If any man desires to try, let him hang them up with threads, or balance them on a pin, or put them in boats.  And he shall find their readiness to draw, and their feebleness and sluggishness to drive off from them. 
Chapter XIV 
"The contrary parts of the Stones are contrary one to another." 


The parts we speak of, if they are joined friendly together, they will as it were, enter a league, and help one the other, and will gain more force and Virtue.  But if they be contrary, they are at such opposition by their Nature, and such secret hatred there is between them, that being put together by their disagreeing points, as if their adversary were present, they will cease from all their attraction and lose all their force.  As, if you have Loadstones in your hands, that have the opposite parts united, the North and South together.  If another stone be put to them, neither of these stones will move or get the victory, for they neither draw to, nor drive from, especially, if both their forces be equal.  But if one be stronger then another, the stone that is put to it, will move and stir, and will either come forward or go backward.  But if you take up his contrary companion, he will either be drawn after, or will fly from it willingly.  For it will either go along with the part it agrees with, or will go from that part it is contrary to.  By which reason you may know, that one hinders the other.  We may also by another experiment, be made more certain of the same thing.  If you draw one Loadstone with another, and let it hang in the air.  If to the place where they join, you apply the contrary force of another Loadstone.  By this meeting with their enemy, both their forces will fail and faint.  And if the same be of a great force, the stone that drew will let the other go, and falls from it.  And also, not without mirth and admiration, you shall see a chain of many pieces of Loadstones hanging together.  And if you apply the contrary side to the third or fourth stone, the chain is presently broken, and the part falls off, and will not hang fast.  But the other parts, whither the force of it  comes not, will yet stick fast together in a link, unless you put the end of the contrary part to them. 

Chapter XV 
"How to know the Polar points in the Loadstone." 



We may know by another and more certain way then that I set down before, which are the vertical points in the Loadstone, which turn to the North, which to the South.  And especially, that point that sends forth the attractive Virtue, will be discovered.  Thus, that point that most vehemently draws unto it the South point of another stone, and sticks fast to it, that is the North point, and that point the North part of another stone willingly join with, is the South point.  The same also may be known by the driving off.  The point that drives off from it, and refuses the North part of the stone put against it, is the North point.  And the South point, that drives from it the South point.  And he that would have the true pole more exactly demonstrated, let him do thus.  Put a little bit of a Loadstone, not much greater or lesser then a Millet seed, to the Loadstone.  And if presently draw it at a distance, and when it is drawn, it sticks fast and is hardly taken from it, it is an argument of the true end whence that force proceeds.  You may also draw about a little bit about that point, to see if it will draw weakly or strongly, and whether it will part from that place of itself, or unwillingly.  Briefly, that point that draws with most force, and will hardly let loose what it has attracted, it the true point of attraction.  Giving you to understand, 

"That the Pole sends its force to the Circumference." 

I have known it so, as from the center to the Circumference.  And as the light of a candle is spread every way, and enlightens the chamber.  And the farther it is off from it, the weaker it shines, and at too great a distance is lost.  And nearer it is, the more clearly it illuminates.  So the force flies froth that point; and the nearer it is, the more forcibly it attracts;  and the further off, the more faintly.  And it is set too far off, it vanishes quite, and does nothing.  Wherefore for that we shall say of it, and mark it for, we shall call the length of its forces the Compass of its Virtues.   






Chapter XVI 
"That the force of drawing and driving off, can be hindered by no hindrance." 

But this is above all wonder, that you can never wonder so much as you should, that the force of the stone for attraction and repelling, can be included in no bounds, can be hindered by nothing, or held back.  But it will penetrate invisibly.  And will move and stir those stones that are sympathizing with it, if they be put to it, and will exercise its forces, as if there were nothing between.  But this must be within the compass of its Virtue.  For if you hang some Loadstone fitly upon a table of Wood, stone, or metal, or lying equally balanced, and you shall put your Loadstone under the table, and stir it there, the Virtue of it will pass from this body like a spirit penetrating the solid table, and move the stone above it, and stir it as it self is moved.  As this moves, so moves that.  And when this rests, that does the same.  But if the table be made of Loadstone or Iron, the Virtue is hindered, and can do nothing.  We shall show the reasons of it in their proper places.  Of so many strange miracles in Nature, there in none more wonderful then this. 

Chapter XVII 
"How to make an Army of Sand to fight before you." 



And it is pleasant as wonderful, that I have shown to my friends, who beheld on a plain table an army of sand divided into the right and left wings, fighting, to the wonder of the spectators.  And many that were ignorant of the business, thought it was done by the help of the devil.  I pounded a Loadstone into powder, some very small, some something gross.  And I made some of little bits, that they might better represent troops or horse, or companies of foot.  And so I set my army here and there.  The wings were on the right and left, and the main body was in the middle, accompanied with troops of horse.  Under a smooth table I put a very principal Loadstone with my hand.  When this was put there, the left wing marched, and on the right hand, with another stone, the right wing marched.  When they drew near together, and were more near the Loadstone, the sands trembled.  And by degrees, they seemed like those that take up their spears.  And when the Loadstone was laid down, they laid down their spears, as if they were ready to fight, and did threaten to kill and slay.  And the better the Loadstone was, the higher would these hairs stretch forth themselves.  And as I moved my hands little and little, so the army marched on, and showed the form of a battle.  And you might see them sometimes retreat, sometimes march forward.  Sometimes to conquer, and sometimes to be conquered.  Sometimes to lift up their spears, and lay them down again, as the Loadstone was put near to them, or farther off.  And the more force there was to send forth in every way.  But this is the greater wonder, because what is done on a plain board, may be done hanging in the air.  That you may see them like the Antipodes in battle.  For stretching out a paper, or setting a table aloft, the Loadstones moved above the table, will do the same thing we speak of, and show it to the spectators.  But if one that is ingenious do the business, he will do more and greater feats then we can write of. 




Chapter XVIII 
"The Situation makes the Virtues of the Stone contrary." 

It cannot want wonder, as it does reason, that the position should show the Virtues contrary to all that we have said.  For the stone put above the table will do nothing, and another thing if is put under the table.  For if you sit the stone by equally poising it to make it move freely, or put it into a boat, and put a stone above it.  It will attract it, or reject it, as we said before.  But if you put it under the stone, it will work contrarily, for that part the drew above.  That is, if you place the stone above and beneath in a perpendicular.  By which experiments, one may see clearly, that the situation will work contrary operations, and change the forces of it by turns.  Wherefore in the operations of it, you must chiefly mark the position, if you put the Loadstone above or beneath. 

Chapter XIX 
"How the attractive force of the Loadstone may be weighed." 


We can also measure that attracting or expelling Virtue of the Loadstone, or poise it in a balance.  Which will be of no small consequence in the following considerations.  And especially, for a perpetual motion, and to make Iron hang pendulous in the air, when the true and certain attractive Virtue is found out from the Circumference to the center.  The art is this.  Put a piece of a Loadstone into a balance, and the other scale as much weight of some other matter, that the scale may hang equal.  Then we apply a piece of Iron lying on a table, that it may stick fast by their friendly points, you shall by degrees cast some sand into the other scale, and that so long, till the scale and Iron part.  So by weighing the weight of the sand, we have the Virtue of the Loadstone we sought to find.  We may also put the Iron into the scale, and lay the Loadstone on the table.



Chapter XX 
 "Of the mutual attraction, and driving off of the Loadstone and Iron." 



Now are we come to the other part of our treaty, wherein we will discourse of the mutual union of Loadstones, and of their differences one with the other.  The effects whereof are so known, that they are in the mouths of all men, nor will any man almost say that he know them not.  The operation is this.  Because there is such a natural concord and sympathy between the Iron and the Loadstone, as if they had made a League.  That when the Loadstone comes near the Iron, the Iron presently stirs, and runs to meet it, to be embraced by the Loadstone.  And that embraces it so fast, that with tossing of it up and down, you can scarce part them.  And the Loadstone runs as fast to the Iron, as is as much in love with that, and unity with it.  For neither of them will refuse to be drawn.  But the weaker still runs willingly to meet the other.  That you may believe this, you shall try it thus. either hang them both by a thread, or put them in boats, or balance them on the Needle.  Pliny speaking of this, says, for what is more wonderful?  Or wherein is Nature more wanton?  What is more sluggish than a cold stone?  Yet Nature has given this both sense and hands.  What is more powerful than hard Iron?  Yet it yields and submits.  For the Loadstone draws it.  And that matter that conquers all things, runs after I know not what.  And as it comes near, it stops, and lays fast hold, and stays constantly to be embraced.  Lucretius, seeking the cause of this effect, 

"How it should be that Loadstone Iron draws." 
And Orpheus in his verses relates, that Iron is drawn by the Loadstone, as a bride after the bridegroom, to be embraced.  And the Iron is do desirous to join with it as her husband, and is so solicitous to meet the Loadstone.  When it is hindered by its weight, yet it will stand on end, as it held up its hands to beg of the stone, and flattering of it, as if it were impatient that it cannot come at it by reason of its large size.  And shows that it is not content with its condition.  But if it once kissed the Loadstone, as if the desire were satisfied, it then is at rest.  And the are so mutually in love, that if one cannot come to the other, it will hang pendulous in the air.  Wherefore Albertus very ignorantly told Frederick the Emperor, that a friend of his showed a Loadstone, that did not attract Iron, but was attracted by it.  Since the lighter of these two will stir, when the heavier approaches near it.
Chapter XXI 
 "The Iron and Loadstone are in greater amity, then the Loadstone is with the Loadstone." 



The exceeding love of the Iron with the Loadstone, is greater and more effectual and far stronger, then that of the Loadstone with the Loadstone.  and this is easily proved.  For lay on a table, pieces of Iron, and Loadstone of the same weight.  And let another Loadstone be brought near.  When it comes to a fit distance, the Iron will presently stir, and runs toward the Loadstone and embraces it.  And it is proven better thus.  Let a Loadstone embrace a Loadstone, and be set softly near the Iron.  When the force of its Circumference comes to the Iron, the Loadstone will presently let fall the Loadstone, and lay hold on the Iron.  But let Iron and that be joined, no Loadstone can ever take them asunder to stick there.


Chapter XXII 
"The Loadstone does not draw on all parts, but a certain points." 

Yet we must not think that the Loadstone draws the Iron with every part, but at a set and certain point.  Which is to be searched out, with great reason, care and diligence.  You shall find it thus.  Either hang up the Iron, or balance it on a table, that it may presently leap to be embraced from them.  Then carry your Loadstone round about it.  And when you see the Iron tremble, and run toward the Loadstone, touching it, that is the very point of attraction, and the beams of its Virtue are sent round about them from that point.  Wherefore the farther from that point the Iron is, the more faintly and weakly will it move.  For the more forcible Virtue nests in the center, as in its Throne. 

Chapter XXIII 
"That the same Loadstone that draws, does on the contrary point drive off the Iron." 



That no man might be deceived, thinking the Loadstone that draws Iron, to be different from that stone that drives it off. I tell him of it beforehand, and I shall by experiments dissipate this cloud.  Pliny says, the Loadstone that draws Iron to it, is not the same with which drives Iron from it.  And again, in the same Ethiopia, there is a mountain that produces the stone Theamedes, that drives off Iron and rejects it.  Pliny not knowing this, erred exceedingly, thinking that they were two stones that had these contrary operations.  Whereas it is but one and the same stone, that by sympathy and similitude, draws the willing Iron to it.  But with the opposite part, by antipathy of natures, it drives it off.  and you may be easily assured of this.  For let Iron be balanced equally, and let one end of the Loadstone draw it, if you turn the other end to it, it will fly back, and turn to the contrary part.  These points run in a right line through the middle of the stone.  Yet observe this, that the Iron which is drawn by one point of the Loadstone, or is within the compass of its Virtue for a while, obtains presently this Virtue.  That what is drawn by the one end of it, will be driven off by the other.  You shall know these differences of attraction more clearly by the following experiment. 





Chapter XXIV 
"How Iron will be made leap upon a table, no Loadstone being seen." 



By reason of this consent and discord of the Loadstone, I use to make pretty sport to make my friends merry.  For casting the Iron on the table, and not putting any Loadstone near it, that the spectators can see, the Iron will seem to move itself.  Which is very pleasant to behold.  I do it thus.  Divide a Needle in the middle.  Cast one half of it upon the table, but first rub the head of it with one end of the Loadstone.  Put your hand with the Loadstone privately under the table, and there where the head of the Needle, the Loadstone will stick, and the Needle will presently stand upright.  And standing so, to the wonder of the beholders, will walk over the table, and follow the motion of the hand that guides it.  When it has gone thus a while, presently turn the stone upside down, and put the contrary part of the Loadstone to the Needle.  And (which is strange) the Needle will turn about.  And if it went on the head before, it will now go on the point.  And draw your had which way you will, the Needle will follow it.  And if you turn the stone three or four times, putting sometimes the South point, sometime the North point of the stone to it, the Needle will turn as often, and sometimes stand on the head, sometimes on the point upright, or walk so as you please.  And sometime it will go with that part it stood upon, some in a more strange manner.  For if you put the two pieces of a Needle upon a paper or stone, I can so place two stone, that one of the Needles shall go upon the head, the other upon the point.  And sometimes one shall turn, then both at once, or they shall dance orderly, and move when any music is played on.  And this is a pretty sight to show your friends, that cannot but admire it. 

Chapter XXV 
"That the virtue of the Loadstone, is sent through the pieces of Iron." 



The Virtue that is imparted to the Iron, by the Loadstone, does not stay in the Iron, but is sent from one to another.  For if you draw a Steel Needle by the touch of the Loadstone, and put another Needle to the end of that Needle, that part will draw the Needle, and hold it hanging in the air.  And if you apply another Needle to that, it will do the same. You may do this with as many Needles, as the force of the Loadstone can reach unto.  But when it grows faint, the Needle will let the other Needle fall, as not having strength enough to bear its weight.  And thus you may hang a great many Needles in a chain in the air.  Plato knew this Virtue, for he speaks of it in Ione.  Which stone, not only draws Iron rings, but infuses Virtue into the rings as the stone does.  Whence sometimes you shall see a long concatenation of Iron rings, and all the Virtues of them is attracted from that stone.  Lucretius knew it also. 

A stone there is that men admire much, 

That makes rings hang in chains by touch. 

Sometimes five or six links will be 

Fast joined together, and agree. 

All this virtue from the Stone arises, 

Such force it has --- 

Pliny speaking of the same Virtue, says, only this matter receives strength from another stone, and holds it a long time.  Laying hold of another Iron, that sometimes you shall see a chain of rings, which the ignorant vulgar call live Iron.  Galen.  You may see in the Loadstone, that when it touches Iron, it will stick to it, without any bands.  And if that was first touched, touch another, that will stick as the first does, and likewise a third to the second.  Augustine de civitate Dei, speaking of this wonder, said, We know the Loadstone will wonderfully draw Iron, which when I first saw, I trembled at exceedingly.  For I saw an Iron ring drawn by the stone, that hung in the air by it, that communicated the same force to others.  For another ring put to the first, made that hang also.  And as the first ring hung by the stone, so the second ring hung by the first ring.  In the same manner was there a third and fourth ring applied, and fastened.  And so their rings hung together by the outsides, not fastened inwardly like to a chain of rings.  Who would not admire at the Virtue of this stone?  That was not only within it, but ran through so many rings, that hung by it, and held them fast with invisible bands.  But the greater the Virtue of the Loadstone is, the more rings it will hang up.  I hung ten Needles with a stone of a pound weight.  But he that would draw many Needles, let him rub the heads only against the Loadstone, and they will all hold the heads by their points. 

Chapter XXVI 
"The Loadstone within the sphere of its virtue, sends it forth without touching." 


And the Loadstone does not only impart it Virtue to the Iron, by touching it, but, which is wonderful, within the compass of its Virtue, it will impart Virtue to the Iron.  If it be present, to draw another Iron.  For if you put your Loadstone so near to the Iron, that it may have it only within the Circumference of its Virtue, and you put another Iron near to that Iron, it will draw it to it.  And if another touches that which id drawn, it will draw that also.  That you shall see a long chain of rings or needles, hanging in the air.  But when they hang thus together, if you remove the Loadstone a little farther off, the last ring will fall.  And if you remove it farther, the next will fall, until the all fall off.  Whence it is clear, that without touching, it can impart its Virtue to the Iron.


Chapter XXVII 
"How the Loadstone can hang up Iron in the air." 


I have a long time endeavored much to make Iron hang in the air, and not touch the Loadstone, nor yet tied beneath it.  And now I think it almost impossible to be done.  Pliny says it.  Dinocrates the Architect began to vault the Temple of Arsinoe with Loadstone, that therein her image of Iron might seem to hang in the air.  Both he and Ptolomy died, who commanded this to be made for his sister.  So that what he began, he did not finish.  The Greeks say, that in the Temple of Serapis, that is vaulted at Alexandria, there was a Loadstone set, that held a statue of Brass in the air, for it had a piece of Iron in the head of it.  But that is false, that Mahomets chest hangs by the roof of the Temple.  Petrus Pellgrinus says, he showed in another work how that it might be done.  But that work is not to be found.  Why I think it extreme hard, I shall say afterwards.  But I say it may be done, because I have now done it, to hold it fast by an invisible band, to hang in the air.  Only so, that it be bound with a small thread beneath, that it may not rise higher.  And then striving to catch hold of the stone above, it will hang in the air, and tremble and wag itself. 




Chapter XXVIII   
"The forces of the Loadstone cannot be hindered, by a wall or table coming between." 


As I said before of the Loadstone, the Virtue of that and Iron, can be hindered by no body coming between.  But it will do its office.  For while the Loadstone is moved under a table of Wood, stone, or any metal, except Iron.  The Needle in the Mariners Compass

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "compass"  will move above, as if there were no body between them.  St. August ne Lib. de civitate Dei, knew this experiment.  But that is much more wonderful that I have heard.  That if one holds a Loadstone under a piece of Silver, and puts a piece of Iron above the Silver, as he moves his hand underneath that holds the stone, so the Iron moves above.  And the Silver being in the middle, and suffering nothing, running so swiftly up and down, that the stone was pulled from the hand of the man, and took hold of the Iron. 





Chapter XXIX 
"How a man of Wood may row a little boat; and some other merry conceits." 

The fraud here is notable.  For women shall see a man of Wood rowing, al little boat well waxed, in a large vessel full of water, and they can counterfeit hereby as impostors do divination by water.  The fraud is thus began.  The vessel is filled with water, a little ship of Wax is put into it, or else of Wood.  In the middle sits a little man of Wood, fastened through the middle with a Hogs Bristle, so equal balanced, that with every light motion he may easily stir himself.  Let him have oars in his hands, and under his feet a piece of Iron.  Let the Alphabet be made on the brim of the vessel, round about.  Wherefore a woman coming to enquire of some doubtful matter, the little man of Wood, as it he would give a true answer, will row to those letters that may signify the answer.  For he that holds the Loadstone in his hand, under the table, can draw the boat which way he will, and so will answer by joining these letters together.  Or put a boy of Cork into a glass Viol, with a broad mouth, that turns himself about the needle equally balanced.  And about the Glass vessel, make the Alphabet, that the man turning round about may give the answers.  But I made my friends wonder exceedingly to see, 

"A paper goes up a wall, and comes down of itself." 

For I glued a piece of Iron on the backside of the paper, and I gave my friends to hold to the wall.  But behind stood a boy with a Loadstone, and the paper that was left there, stood still.  My friend commanded it to go up two foot.  The boy that heard what was commanded, moved the Loadstone against it, to that place.  And the paper moved thither also, and so downwards, or sideways.  They that knew not the reason were astonished at it.  But, which exceeds all, when he moved the Loadstone over his head, by an arch of wood, it drew the paper after it.  Whereupon the paper hung over out heads and moved.  But all that saw it, believed the Devil was the cause of it. 





Chapter XXX 
 "A Loadstone on a plate of Iron, will not stir Iron." 


We said that there is nothing coming between, can hinder the force of Iron, but Iron only.  So that if you lay a needle on a plate of Iron, and shall bring your Loadstone to it, above or beneath, it has no Virtue to attract it, or do its office.  And the reason is easy.  For it stands to reason, that if Iron lie upon Iron, they are the same body, as a part is of the whole.  And when the plate of Iron, or piece, is larger and too heavy for the Loadstone to draw, it moves not.  So that if you put the filings of Iron on a plate of Iron, and with your hand underneath, you carry the Loadstone, the filings will not stir, but stand still upon the plate.  Nor if Iron or a Loadstone be upon a table of Iron, will they come to the stone that is put to them, but will lie as if they were asleep, and void of all Virtue, or changed in their Natures.  Also, if you put flat Iron to a Loadstone, if on the other side Iron is equally balanced, it will not stir, nor move to meet it.  As if all the force of the Loadstone were hindered by it.  Lucretius says, that it will happen so, not when Iron, but brass is between them.  But I rather think he wrote so of hearsay, then by his sight, if we understand his meaning, 

Pieces of Iron I have seen, 

When only Brass was put between 

Them and the Loadstone, to recoil. 

Brass in the middle made this broil. 

Chapter XXXI 

"The position of the Iron, will change the forces." 


What the Loadstone can do, the Iron touched by the Loadstone, will do the same.  I said, that the Loadstone equally balanced, by putting the fourth part of the Loadstone above, it will draw the North part and the North part will drive off the North part.  But on the lower part, the Nature being changed, that which drew before, drives off now, and that which drove off, draws to it.  The same I judge of Iron touched with the Loadstone.  For Iron in the Mariners Compass touched with the Loadstone, that part of the Loadstone that draws and drives off in the upper part, being put under, expels what it drew before, and draws what it expelled.  I would not omit, that among its admirable properties, the position should cause such alteration.  Whence we may conjecture, that as the stone has a Pole Arctic and Antarctic.  So it has an East and West part, and its upper and Nether part, as the heavens have.  And therefore it is reasonable, that whereas the North and inferior part from above, drew the South and inferior part of the Iron.  Now the position being changed, the upper part of the stone will draw the Nether part of the Iron.
Chapter XXXII 
"That the Iron rubbed with the northern point of the Loadstone, will turn to the South, and with the South point to the North." 



I come to the third part, that is, to the Iron touched with the Loadstone, and they are all wonderful.  I say then, that when we know the North point of the stone, and we have rubbed one end of the Iron with it, if it is equally balanced, or hung by a thread, or lies freely in a boat, it will turn of itself to the South.  And that stands with reason.  For the Loadstone imparts its force to the Iron.  For it is the natural force of the Loadstone, that being balanced equally, it should turn its North point to the North, and its South point to the South.  But when it is rubbed on the Iron, the upper part of the Loadstone is fastened to the Iron , but the lower part that is near to it is freed.  Wherefore, if you rub the Iron with the North part, which fastens to the Iron, and touches its external surfaces, it will be northern that seems to be southern, and this South part will turn freely to the North.  But contrarily, if you rub the South point against the Iron, the South point is fastened to the Iron, and the North point is let loose that turns to the north.  Wherefore Cardanus speaks false, that the Iron touched  by the he South point will turn South.  For we see the contrary.  Yet the Iron must be touched with one point, either the North or the South point.  For if one part bends northward, the other will tend southward.  By the use whereof, so large seas are sailed over, that being the conductor.  Our ancestors sailed, by seeing the sun by day,  and the stars by night.  For in the middle of the Sea, as they wandered, they could no otherwise see the coasts of the world.  But we cannot only discover what coast we are in, but we can avoid the rocks under the waters.  And in cloudy days and dark nights, we can at all times know the poles of the world.  Flavius says, an Italian found it out first, whose name was Amalphus, born in our Campania.  But he knew not the Mariners Card, but stuck the Needle in a reed, or a piece of wood, cross over.  And he put the Needles into a vessel full of water, that they might float freely.  Then carrying about the Loadstone, the Needles  would follow it.  Which being taken away, as a certain natural motion, the points of the Needles would turn to the north pole.  And having found that, would stand still.  Wherefore, knowing the place before they steered their course to it.  Now the Mariners Compass

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "mcompass"  is made, and a Needle touched with the Loadstone, is so fitted to it, that by discovering the pole by it, all another parts of the heavens are known.  There is mad a Rundle, with a Latin navel upon a point of the same metal, that it may run roundly freely.  Whereupon, by the touching only of one end, the Needle not alone partakes of the Virtues of it, but of the other end also, whether it will or not.  For if you rub the Needle with the north point of the stone presently that part will turn to the South, and the opposite part to the North.  And one Virtue cannot be imparted without the other.  So the Needle touched by the South point of the stone, will turn to the north, and the other part to the South.  So that the part of the Needle that is touched, receives a contrary force, from that the stone has. 

Chapter XXXIII 

"That Iron touched by the Loadstone, will impart that force to other Iron."
Iron touched by the Loadstone, by that touch receives the Virtue of the Loadstone, that it will do almost as much by attracting, and effecting, and turning it self to the pole.  So the Iron hanging freely, touches with the South point of the Loadstone, will turn freely to the North.  If you apply the South part of the stone to the same, it will turn to the south presently.  But if you touch another Iron with the Iron that was touched, that will turn to the South.  And do but point at it with the said point of the Iron, it will turn to the North.  And this force is not only sent into the second Iron but to a third and fourth, as the force of the Loadstone is.  For if it is a strong stone, it will send its Virtue through eight or ten Needles. 

Chapter XXXIV 
"The virtue received in the Iron, is weakened by on that is stronger."


Yet this I must tell you, that the Virtue received by the Iron, is not fixed and certain, but is taken off by a stronger that takes it from it.  As an Iron touched by a weak northern point of the Loadstone.  If you rub the same part of the Iron with a South point of a stronger Loadstone, it will vanish, and that former force of turning itself to the south, is taken away, and it takes a southern Virtue, and will turn to the north without resistance.  But if the Loadstones be of equal force, they are so astonished and blunted, that they will neither receive both, nor either. 

Chapter XXXV 

"How a stone the South or North point discerned." 


Among those ways I have shown before, I shall set down this also.  And perchance this is the best, how to know the northern and southern points.  Let the Loadstone be turned round, by the wheel of the Jewelers, and polished.  Then make a slender Iron, as long as the axletree of that round ball, and lay that upon the stone.  For it will turn itself upon that line, that points just North and South.  Mark the line upon the stone, with some delible paint.  Do the same on the other side of the stone.  And where it rests upon the ball, draw the same line.  Do the same the third and fourth time, upon the middle of it.  And where those lines do cross one the other and meet, those are the Polar points.  We may also find it out thus.  Break a small Needle, and put the smallest piece upon the same ball, and stir it.  For when it comes to just northern point, the Needles will stand upright, that will make bystanders admire.  And will stand perpendicularly upon it.  And till it does rise thus, be not weary of moving it up and down.  For when you have found it, you will be glad of it.





Chapter XXXVI 
 "How to rub the Iron Needle of the Mariners Compass." 


I know that some are troubled how to rub the Needle in the Compass with the Loadstone, that it may get force to turn itself to the North Pole.  It must be done thus.  When you have found the points in the stone, as I said before.  Strike the points lightly with a hammer, and the plates will be full of stiff hairs.  Upon which if you rub and Iron Needle, it will presently get Virtue to turn itself to the Poles.  Yet observe this, that if you would have your Needle turn to the North, you must rub it on the South point.  But if to the South, rub it with the North part.  For when it is equally balanced, it will turn to these points in the heavens.  But that it may do it more forcibly, and do its office more exactly, I shall lay down some rules fit to instruct you.  If  you strike both ends of the stone with the hammer, that hairs may appear on both parts, that you touch the Needle at both ends, for so the Needle will sooner do its office. Moreover, you must observe very carefully, that when the Iron rubbed against the Loadstone, has received these hairs, that you touch it with no other Iron or Loadstone, but keep it far distant from them, and lock it up in a box.  For by touching of others the Iron will grow dull, and lose its Virtue, that it will never pint out the parts of the heaven perfectly.  For the Iron coming within the compass of the Virtue of another Loadstone, will receive that, as we said.  So the Needle must be proportion able to the stone.  For from a little Loadstone, a great Iron will not receive much Virtue, nor show the pole.  Also, a little piece of Iron cannot receive much Virtue.  For it consumes by the great force of the Loadstone.  Moreover, the point that shows the Pole, must not be sharp, but flat a little, that it may receive those Virtues of the Loadstone exactly, and hold them.  For in a very sharp point, scarce any Virtue will abide.  Iron, the purer it is, the better will it hold the Virtue.  For it will hardly take upon foul and rusty Iron.  Wherefore Mariners make it of pure Steel.  For Steel is made of the best Iron.  If you observe this, Iron once rubbed, will hold the Virtue a hundred years.  And will certainly, without failing point exactly at the poles in the heavens, for so long time. 





Chapter XXXVII 
"Of the divers uses of Mariners Compasses." 


And the Needle touched, does not only show the Poles for the Mariners use, but almost it serves for infinite uses.  As all men know that it is daily spoken of everywhere.  I shall speak of some of the chief.  The use of the Loadstone upon the Needle, is well known in Sun-dials.  For when the Needle stands still over the line that is made form North to South, we are so directed by it, to know the hours by the shadow falling from the Gnomon.  Also, those that work in mines use the Needle, to find the veins of the metals, which way they run.  For in caves underground, in that posture the Needle stands that is touched with the Loadstone, they know the veins of the metals run on the side of the heavens.  Also, it does serve very much for those that describe platforms of buildings, cities, countries, while the situation of the corners are taken and described upon the paper.  We use it also in making passages, for to bring water under ground, in digging pits, in making mines and trenches, wherewith they use, with great skill, to blow up forts, castles, rocks, walls, by putting Gunpowder into them, and stopping all places of vent.  The Compass guides them how to go on.  Lastly, how to level the discharging of the Canon, both by night and day, it is of singular Virtue, and for many other uses, too tedious to relate here.
Chapter XXXVIII 
"How the Longitude of the world, may be found out by help of the Loadstone." 

I will not omit, that among the principal uses of the Loadstone, by the help of it the Longitude of the world may be found out.  Which notable work has employed the wits of the most knowing men.  It has been observed a long time by our men, that the Needle touched with the Loadstone, will not always rest upon the Meridian line, but sometimes till decline nine degrees from it to the east.  Nor will it hold the same posture in all places.  But in diverse places, it had divers Declinations.  But this error seems to follow this order, that the nearer it is to the east, the more it will decline from the Meridian line, toward the east.   And nearer it comes tot he west, the point of the Needle will decline the more to the west.  For finding the Meridian line, as Ptolomy and other Geometricians teach how, and setting up a point on it, that the Steel Needle may turn freely upon the top of it.  In Italy it declines toward the east nine degrees, of which there is ninety in a quadrant of a circle.  As it is observed in Sun-dials that are brought out of Germany, and it is so described.  Moreover, many famous travelers report, that among the Fortunate Islands, one is called the Azores, where the Needle set in the Compass, will rest directly upon the Meridian line, without any variation at all.  Also, they that sail to the West Indies observe, that the point of the Needle will decline to the West.  Therefore, laying down these for true maxims, we may easily know the Longitude of the world.  For if we make a very great Compass, about five foot in diameter, and divide the degrees and minutes, into seconds and thirds, etc.  And sailing under the Equator, we do observe the chief motions of the Needle.  And the Declinations of it.  And shall accommodate the same to the proportion of our voyage.  We shall easily know the Longitude and Latitude in dark nights, and the greatest tempests may be certainly discovered.  Wherefore it is false that Cardanus says, that the Needle in the Compass declines from the Meridian line, because it inclines to the Pole Star in the Little Bears tail.  Whereas, the Needle declines nine degrees, and the Polar 
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Chapter XXXIX 
"If the Mariners Needle stand still, and the Loadstone move, or contrarily, they will move contrary ways." 


If the Loadstone lies on the table, and you put the North point of the Mariners Needle to the South point of the stone, and shall carry it round about by the right hand, the Needle will draw to the left.  But moving the box to the left hand , the Needle will run to the right.  And it will go so far, until it stands in the middle between those two opposite points.  The same will be seen in a Sun-dial, if that  stand, and the Loadstone be carried about.  For if you decline to the right hand, the Needle will follow the same part.  And likewise, if you turn to the left.  Hence it is apparent, that the Needle in the Compass is drawn by the North Pole.  For those that sail to the East, have it turned toward the East, and so contrarily to the West, it will move to the same point of the Heaven.  And if the Loadstone be turned about, the Iron will turn about also, as a pair of Compasses about the center. 

Chapter XL 

"The Loadstone imparts a contrary force to the Needle."
Now I will speak of the Needle touched with the Loadstone, and of the wonderful operations of it.  The first is, that when the Iron is touched by the northern point of the Loadstone, and equally balanced, if you put that part to it from which it received its force.  It will not endure it, but drives it from it, and draws to it the contrary and opposite part.  Namely, the southern par.  The reason whereof, I set down before.  The same falls out if you touch the Needle with the South part of the Loadstone.  For if you  presently put the same to it, it will resist it, and draw to it the North point.  hence the parts that are alike, are at enmity, and rejected as adversaries.  And the parts that are unlike do agree as friends.  Whence it is apparent, that the Loadstone imparts to Iron a contrary force from what the end itself is.  And the Steel receives the force of that point of the Loadstone which it touches not.  And I prove it thus.  Take two Needles, and put them in boats, or hang them by threads.  That being touched with the Loadstone, they may move freely.  They are contrary one to the other, and they will join in the parts that were touched with contrary ends of the Loadstone, and will not endure the ends that are alike. 

Chapter XLI 
"Two Needles touched by the Loadstone, obtain contrary Forces." 

I will relate a strange thing, yet not far from reason.  If you touch two Needles with a Loadstone together, and se them on the same point of it.  The other parts that hang on the Loadstone, will abhor and fly one from the other.  And if you force them together with your hands, so soon as you let them alone, they will presently return to their posture, and depart as far as they can from one another.  The reason is this.  That if two Needles stick fast to one northern point of the Loadstone, with their points.  You must imagine, that they did receive a southern virtue.  And because they are of the same similitude, they will not endure one the other.  And because they are fastened to the Loadstone, the cannot get off being compelled by a greater force.  But the opposite points of the Needle, because the are both alike northerly, they must needs abhor one the other.  And when they are free, one will part from the other.  And when they are so hanging on, if you put to them the southern part of another Loadstone, they will presently let go their hold, and go as far off as they can, that sometimes they are pulled off from the Loadstone, being forced by an invisible vapor. 

Chapter XLII 
"That the force of the Iron that draws, will drive off Iron by diversity of Situations." 

That, as I said of the Loadstone alone, is true of the Iron that is touched with it.  For if you put a Needle touched with a Loadstone by a boat, swimming in the water, or hung by a thread, or turning on a point equally balanced.  If you put upon this a Needle touched with a Loadstone, it will draw it.  And that part that attracted the Iron above, will put underneath, drive it away.  And the part that drives off above, will draw to it, put underneath.  Where you may observe, that the position will work contrary operations.
Chapter XLIII 

"The Needle touched by the Loadstone on one part, does not always receive Virtue on both parts." 


If the Needle is touched at one end by the Loadstone, it receives Virtue at that end.  And at the other end, the contrary is true.  But that must not be understood absolutely, but of that Needle that is of a proportion able length.  For if it is too long, the Virtue will not come to the other end.  But would we know how far the Virtue is come, we must know how far reached the Circumference of the Virtue as I said.  Therefore if the Circumference of it is a foot, the force will go a foot-long into the Needle.  If we would try this.  Touch a long Needle three foot long with a Loadstone at one end.  If it touches the Iron at the other end, the Iron touched will not move from its place.  But if you touch it a foot or two long, namely, as far as the Circumference of the Loadstones Virtue will reach, and then touch the Needle, it will presently move and be drawn by it. 

Chapter XLIV 
"The Needle touched in the middle by the Loadstone, sends forth its Force at both ends." 

If the Needle is somewhat too long, and we rub it with the stone in the middle of it, the forces of the stones part are diffused to both ends of it.  But very obscurely.  For you shall not know which is the end.  But if you touch it something farther from the middle, the nearer part will receive the forces of the part that touched it, be it the northerly or southerly part. 

Chapter XLV 
"An Iron Ring touched by a Loadstone, will receive both Virtues." 


But if we rub an Iron ring on the one side with a Loadstone, then the part that is touched, will receive the Virtue of the part of the Loadstone that touched it.  And the opposite part will receive the contrary.  And therefore the middle of the Iron ring will be capable but of half the force of it, as if it were straight.  But if we make a pin round as a ring.  And the part jointed together with a joint, be rubbed with a Loadstone.  And being rubbed, be stretched straight again, the ends shall receive the same Virtue, be it northern or southern.  But by degrees that  force will grow feeble.  And in a short item become northerly, and the other southerly, or will receive more Virtue then it first had.  May be when it was touched farther from the end.  But if you would, that these a chain of Iron should hang in the air, as we may of Loadstones.  For then, if the rings are laid in order upon a table, that they may one touch the other, thought they do not fasten, put the Loadstone to them, and not only the first will be drawn, but the next, and the third, that they will hang like links of rings.  And not only will it be so, if the Loadstone touches the first, that the rest will follow.  But if the Loadstone be but near, it will do the same without touching them. 

Chapter XLVI 
"An Iron plate touched in the middle, will diffuse forces to both ends." 



What I said of a long Needle, I say also of an Iron bar.  For if you touch it in the middle, the beams of it are spread like the beams of the Sun, or light of a Candle, from the center to the Circumference, and extreme parts.  But if we touch an Iron 
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Chapter XLVII 
"How filings of Iron may receive force." 

If you wrap up filings of Iron in a paper, as Druggists do, like a Pyramis.  And put a Loadstone near it.  All the filings together will receive the same force, as a long piece of Iron does.  But if you stir the filings, and put them into an open paper, that force is lost, and confounded, and can do nothing.  As if it had never been touched, by reason of so many pieces. 






Chapter XLVIII 
"Whether Garlic can hinder the Virtues of the Loadstone." 


Now I shall pass on to other properties of the Loadstone.  And first, whether the Loadstones attraction can be in any way hindered.  Plutarch says, that Garlic is at great enmity with the Loadstone.  And such antipathy and hatred there is between these insensible creatures, that if the Loadstone be smeared with Garlic, it will drive away Iron from it.  Ptolomy confirms the same.  That the Loadstone will not draw Iron, if it be anointed with Garlic.  As Amber will no more draw straws, and other light things to it, if they are first steeped in oil.  It is a common opinion among Seamen, that Onions and Garlic are at odds with the Loadstone.  And Steersmen, and such as tend the Mariners Card are forbidden to eat Onions or Garlic, lest they make the Index of the Poles drunk.  But when I tried all these things, I found them to be false.  For not only breathing and belching upon the Loadstone after eating Garlic, did not stop its Virtues.  But when it was all anointed over with the juice of Garlic, it did perform its office as well as if it had never been touched with it.  And I could observe almost not the least difference, lest I  should seem to make void the endeavors of the Ancients.  And again, when I inquired of Mariners, whether it were so, that they were forbid to eat Onions and Garlic for that reason.  They said, they were old wives fables, and things ridiculous.  And that Seamen would sooner lose their lives, then abstain from eating Onions and Garlic. 





Chapter XLIX 
"How a Loadstone astonished may be brought to itself again." 


If a Loadstone be drunk, and does not do its office, not as we said, by being breathed on by Garlic.  But rather by reason of some other parts of the Loadstone that has touched it, so that the Virtue of it is decayed and gone.  We shall restore it to its former Virtue, by covering it over with the filings of Iron many days.  Until, by the vapors or company of the Iron, it can perform its office as it should. 

Chapter L 

"How to augment the Loadstones Virtues." 

There are many learned men that have attempted to augment the Loadstones Virtue.  And that diverse ways, that having obtained more forces, it might serve for very great uses.  Alexander Aphrodisous in the beginning of his Problems, inquires wherefore the Loadstone only draws Iron.  And is fed or helped by the filings of Iron.  And the more it is fed, the better it will be.  And therefore it is confirmed by Iron.  But when I would try that, I took a Loadstone of a certain weight and I buried it in a heap of Iron filings, that I knew how much they weighed.  And when I had left it there many months, I found my stone to be heavier, and the Iron filings lighter.  But the difference was so small, that in one pound I could find no sensible declination.  The stone being great, and the filings many.  So that I am doubtful of the truth.  Paracelsus, being skilled in distillation, tried to do it another way.  For, says he, if any man shall quench often in Oil of Iron, a Loadstone red hot, it will by degrees recover force, and augment so much, that it will easily pull a nail forth that is fast in a wall.  Which conceit pleased me well.  And thereupon I made the stone red hot, and quenched it often in Oil of Iron.  But it was so far from getting more strength, that it lost what it had.  And fearing I had not done it right, I tried it often.  So I found the falseness of the operation.  And I warn others of it also.  For a Loadstone made red into in the fire, will lose all its virtue, as I shall show afterwards. 

Chapter LI 
"That the Loadstone may lose its Virtue." 



I found out, that this is the only true way, among many that are set down by writers, by heaping fire coals upon the Loadstone.  For once made red hot, it presently loses all its Virtue.  And a vapor flies from it that is bluish black, or Brimstone like.  Smelling strong, as coals do.  And when that flame and vapor ceases to exhale, if you take it out of the fire, all the force of it is breathed forth.  And I always thought, that that was the Soul of it, and the cause of its attraction of Iron.  When as Iron is made of Brimstone not perfect.  As I read in Geber and other writers that treat of metals.  Which is the cause that it runs so swiftly to the Loadstone, and desires so much to be embraced by it.  And when the that vapor is gone from the stone, it loses all its virtue.  And then it is but dead carcass, and it is in vain to endeavor to revive it.
Chapter LII 
"How the Iron touched with the Loadstone loses its force." 

The same way the Loadstone does, the Iron loses its force also.  For though it has been excellently well touched by the Loadstone, if you heat it red hot in the fire, it will lose its forces.  And the reason is, because that part of the Loadstone that cleaves to the Iron, loses its forces in the fire.  And therefore the Iron deprived of that, loses the force also.  Wherefore in the Mariners Compass, or in other uses, when the Iron is stupefied by the touch of other things.  And has not its due forces to free it from this imperfection, we put it into the fire.  Hence we find the error of many men, who when they put the Needle into the Compass, they first make it red hot.  And then they rub it with the Loadstone, supposing it will by that means, take in the Loadstones virtue the more.  But they do not only by contraries, but they so make void the Loadstones Virtues, that it cannot do its office, but that force is driven out of the Iron by the fire.  And it is just as it was before it was touched with the Loadstone.  Wherefore, as often as that force is driven away with the fire, we may touch it again, and give it the same force. 

Chapter LIII 
"It is false, that the Diamond does hinder Loadstones Virtue." 



We have shown that it was a false report, that the Loadstone anointed with Garlic, loses its virtues.  But it is more false, that it loses its Virtue by the presence of the Diamond.  For, say some, there is so much discord between the qualities of the Loadstone and the Diamond, and they are so hateful one against the other, and secret enemies, that if the Diamond be put to the Loadstone, it presently faints and loses all its forces.  Pliny.  The Loadstone so disagrees with the Diamond, that if Iron is laid by it, it will not let the Loadstone draw it.  And if the Loadstone does attract it, it will snatch it away again from it.  St. Augustine.  I will say what I have read of the Loadstone.  How that if the Diamond be by it, it will not draw Iron.  And if it does, when it comes near the Diamond, it will let it fall.  Marbodeus of the Loadstone: 

All Loadstones by their virtue Iron draw; 

But of the Diamond it stands in awe: 

Taking the Iron from't by Natures Law. 

I tried this often, and found it false.  And that there is no truth in it.  But there are many Smatterers and ignorant fellows, that would not try to reconcile the ancient writers, and excuse these lies.  Not seeing what damage they bring to the commonwealth of learning.  For the new writers, building on their ground, thinking them true, add to them, and invent, and draw other experiments from them, that are falser then the principles they insisted on.  The blind leads the blind, and both fall into the pit.  Truth must be searched, loved and professed by all men.  Nor must any man's authority, old or new, hold us from it.  But to return from whence those Reconcilers idleness drew me. I took a piece of Loadstone to try by.  It was hardly four grains in weight.  I fastened the filings of Iron very fast to it.  Then I put the Diamond that was three or four times bigger then them both.  But that would not make the Loadstone forsake the Iron.  Then I took off the filings of Iron from the Loadstone, and set them at a just distance, and it drew the filings to it, though the Diamond were by it. I say this, lest they should think I failed in the trial, and to have taken a Loadstone of twenty or thirty pounds weight, and fastened an ounce of Iron to it, and then to have taken a very small Diamond, and put it to them to make trial with. 






Chapter LIV 
"Goats blood does not free the Loadstone from the enchantment of the Diamond." 


I said, that from false principles, are drawn most false conclusions.  Also I said, that it is related that the juice of Garlic smeared on the Loadstone, will take away its attraction of Iron.  And, that when the Diamond is by, it will not draw Iron, or will let it fall.  But because (say some) Goat blood will break the Diamond, if the Loadstone is anointed with Goat blood, it will recover.  Castianus in Geoponic.Grac. The Loadstone draws Iron to it, and again drives it away from it, if it is anointed with Garlic.  But that the force is almost lost may be restored, it must be washed in Goat blood.  Rhennius the interpreter of Dionysius,
'Gainst which, nor fire, nor steel ever won; 

Goats blood if warm, can break the Diamond: 

Nor strokes o' th' Hammer can consume this Stone, 

Which from the Loadstone does the Iron take, 

That it would still embrace it , let alone: 

Diamonds, Loadstone virtues empty make. 

Marbodeus of the same. 

A Diamond is mighty hard: a Stone 

That on the Anvil never can be broke; 

Nor steel, nor fire hurt it, yet 'tis known, 
It crumbles in Goats blood, if laid to soak. 

Since therefore there is an antipathy between the Diamond and the Loadstone.  And there is great antipathy between the Diamond and Goat blood, as there is sympathy between Goat blood and the Loadstone.  We are from this argument proceeded thus far, that when the virtue of the Loadstone is grown dull, either by the presence of the Loadstone, or stink of Garlic, if it is washed in Goat blood it will then recover its former force, and be made more strong.  But I have tried that all reports are false.  For the Diamond is not so hard as men say it is.  For it will yield to steel, and to a moderate fire.  Nor does it grow soft in Goat blood, or Camel blood, or Asses blood.  And our Jewelers count all these relations false and ridiculous.  Nor is the Virtue of the Loadstone, being lost, recovered by Goat blood.  I have said so much, to let men see what false conclusions are drawn from false principles. 

Chapter LV 
"The Iron touched with a Diamond will turn to the North." 


But this is most true, that I found out by chance when I made trial, whether the Diamond had any forces to weaken the Loadstone's Virtue, as I said.  For if you rub a Steel Needle on a Diamond, and then put it into a boat, or thrust it through a Reed, or hang it up by a thread, it will presently turn to the North.  Almost as well as if it had been touched with the Loadstone.  But something more faintly.  And, what is worth noting, the contrary part will turn the Iron to the South.  And when I had tried this in many Steel Needles, and put them all into the water.  I found, that they  all stood equidistant, pointing to the North.  And if they that write, that the Loadstone is weakened by the presence of the Diamond, had written thus, that had said more the truth.  For a Needle rubbed on a Diamond, and stuck in Straw, and put in the water, that it may turn freely, being turned with your finger, with it stands still, it will turn North, and point exactly.
Chapter LVI 
"The Forces and remedies of the Loadstone." 



Our ancestors invented many things, by reason of this admirable attractive operation of the Loadstone, and found out many remedies that are worth observing.  From this drawing quality that it allures Iron to it, and that they mutually attract the one the other.  They did attribute unto it an understanding of venerious actions.  And that they are one in love with the other.  And when they turn their backs, they hate one the other, and drive one the other off.  And that they contain in them also the principles of hatred.  Marbodeus. 

This Stone doth reconcile the man and wife, 

And her recal that from her husband goes. 

If one ould know here leads a whorish life, 

Under her head, when that she sleeps, it shows. 

For she that's chast, will presently imbrace 

Her husband while she sleeps.  But a whore 

Falls out o'th'bed, as thrown out with disgrace, 

With stink o'th'stone, which shows this, and much more. 

And for this cause, our ancestors to signify as much, did often engrave the picture of Venus upon the Loadstone.  Hence Claudian writes, 

The Loadstone Venus oft-times represents 



I remember also, that many of the Ancients reported, that if the Loadstone were beaten into powder, and were strewn into burning coals, about the corners of the house, that the smoke might fly up.  And those that are in the house, will presently run out for fear the house will fall.  And frightened with these Phantasms, would run forsaking all their houses.  And thus thieves may steal all their goods.  Marbodeus. 


If that a Thief can creep into a House 
That's full of wealth, and treasure has good store, 

Let him on burning Coles, before he rouse the people, 
Strew the Loadstone dust all over, 

That so the Smoke may at each corner rise, 

And that will make the people wake, and think 

The house will fall, and run out with great cries, 

Then may he take away their Gold and chink. 

The reason is, because the Loadstone is Melancholic, as you may conjecture by the color of it.  The fumes whereof, rising into the brain, will cause those that are asleep to have Melancholic Phantasms presented unto them.  And coals will do the like.  The weight Davic, with Serpents fat, and juice of metals, given one to drink, will make him mad, and make him run out of his house, country and nation.  And this it does by exaggeration of black Melancholy.  Or it will make people Lunatic and Melancholic if they do but hold in their mouths.  And by its drawing out of Iron, physicians think it will help well to draw an arrowhead out of ones body. 

But we use the Loadstone in making Glass.  Pliny.  After Glass was found out, it is a very cunning invention, men were not content to mingle Nitre.  But the began to add Loadstone thereunto, because it is supposed, that it will attract the Liquor of the Glass itself, and into Iron also.  Hence it is, that in making Glass, we add a little piece of Loadstone to it, for the singular Virtue is confirmed by our times, as well as former times.  It is thought to attract into itself the Liquor of the Glass, as it draws Iron to it.  And being attracted, it purges it.  And from green or yellowish Glass, it makes it white.  But the fire afterwards consumes the Loadstone.  Out of Agricola.  We read also, that a Loadstone laid to ones head, will take away all the pains.  Galen says, it has purging faculties.  And therefore it is given to drink for the Dropsies.  And it will draw forth all the water of the belly.  Lastly, I shall not pass by the error of Hadrian, concerning the Loadstone.  For he says, that the Iron by its weight makes the Loadstone never the heavier.  For the Naturalists report, that if a great Loadstone were weighted in a scale and after that, should draw both together, so the weight of the Iron is as it were consumed by the Loadstone and hindered by it from any effect or motion, which I find to be false.  It is like that jest in Aristophanes, of a Clown that rode upon an Ass, and carried his Coulter at his back, that he might not load the Ass too much.
The Eighth Book of Natural Magick 


"Of Physical Experiments"








"Proeme" 

Chapter I - "Of Medicines which cause sleep." 

Chapter II - "To make a Man out of his senses for a day." 

Chapter III - "To cause several kinds of dreams." 

Chapter IV - "Excellent Remedies for the Eyes." 

Chapter V - "To Fasten the Teeth." 

Chapter VI - "For other infirmities of Man's Body." 

Chapter VII - "That a Woman may conceive." 

Chapter VIII - "Remedies against the Pox." 

Chapter IX - "Antidotes against Poison." 

Chapter X - "Antidotes and preservatives against the Plague." 

Chapter XI - "Remedies for Wounds and Blows." 

Chapter XII - "Of a Secret Medicine for Wounds." 

Chapter XIII - "How to counterfeit infirmities." 

Chapter XIV - "Of Fascination, Preservatives against enchantments."


The Proeme 

I intended to pass by these following experiments in Physick, because I have everywhere mentioned them in my history of plants, and we have not omitted anything, that was certain and secret in them that we knew, unless is be such things as could not be brought into that rank.  And though other things shall be described in my Book of Distillations, yet that this place of Physick be not left empty, I changed my opinion, and have set down some of them here. 

Chapter I 

"Of Medicines which cause sleep." 
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Hat we may in order set down those experiments, of which we intend to speak, we will begin with those diseases which happen in the head, and first with sleep.  For Soporiferous receipts are very requisite to be placed among these Arcana, and are of very great esteem among physicians, who by sleep are desiresous to cheat their patients of pain.  And not of less, among captains and generals, when they practice stratagems upon their enemies. Soporiferous medicines do consist for the most part of cold and moist things.  Plutarch, in Simpos, says, that sleep is caused by cold, and therefore Dormitives have a cooling quality.  We will teach first, how, 

"To cause sleep with Mandrake ." 
Dioscorides says, that men will presently fall asleep in the very same posture when they drink Mandrake, losing all their senses for three or four hours after, and that physicians do use it, when they would burn or cut off a member.  And skillful men affirm, that Mandrake growing by a Vine, will transmit its Soporiferous quality into it, so that those that drink the Wine that is made thereof, shall more easily and readily fall asleep.  Here we will relate the pleasant stories of the Mandrake out of authors of Stratagems.  Junius Frontinus reports, that Hannibal being sent by the Charthagenians, against some rebels in Africa, and knowing they were a nation greedy of Wine, mixed a great quantity of Mandrake with his Wines.  The quality of which, is between poisonous and sleepy.  Then beginning a light skirmish, he retired on purpose, and in the middle of the night, counterfeited a flight, leaving some baggage in his camp, and all the infected Wine.  Now when those barbarians had took his camp, and for joy, had liberally tasted of that treacherous Wine, he returned, and took and slew them all, as they lay dead as it were before.  Polianus the same.  And Caesar, sailing towards Nicomedia, was taken about Malea by some Cilician Pirates.  And when they demanded a great ransom for his liberty, he promised them double what they asked.  They arrived at Miletum.  The people came out of the town to see them.  Caesar sent his servant, being a Milesian, named Epicrates, to those of the town, desiring them to lend him some money, which they presently sent to him.  Epicrates, according to Caesar's command, brought the money, and with it, a sumptuous banquet, a water-pot full of swords, and Wine mixed with mandrake.  Caesar paid to the pirates the promised sum, and set the banquet before them, who, being exalted with their great riches, fell freely to it, and drinking the infected Wine, fell into a sleep.  Caesar commanded them to be killed sleeping, and presently repaid the Milesians their own money.  Demosthenes, intending to express those who are bitten as it were by a sleepy Dragon, and are slothful, and so deprived of senses that they cannot be awakened, says, they seem like men who have drunk Mandrake .  Pliny affirms, that smelling to the leaves of it, provokes sleep. 

"For the same, with Nightshade." 
We may make the same of Nightshade, which is also called, Hypnoticon, from the effect of it.  A Drachm of the rind, drank in Wine, causes sleep, but gently and kindly.  This later age, seems to have lost the knowledge of Solanum Manicon.  For in the very description of it, Dioscorides seems to be mad.  But in my judgment, (as I have elsewhere said) he describes several plants in that place.  Fuschius his Stramonium, and the herb commonly called Belladonna whose qualities are wonderfully Dormitive.  For they infect water, without giving it either taste or scent.  So that the deceit cannot be discovered, especially, considering it must be given in but a very small quantity.  I prepared a water of it, and gave it to a friend for certain uses.  Who instead of a Drachm, drank an ounce, and thereupon lay four days without meat or motion, so that he was thought dead by all, neither could he be awakened by any means, till at last, when all the vapors were digested, he arose.  Although Dioscorides threatened nothing but death from the immoderate use of it.  The same may be made also, 

"Of Poppy," 
In a Lohoch.  Take the heads of Poppy, and cut them crossways, with a tender hand, lest the knife enter too deep.  Let your nail direct the issuing juice into a glass, where let it stand a while, and will congeal.  The Thebane Poppy is best.  You may do the same with Nightshade, Henbane.  Of all these together, you may make, 

"A Sleeping Apple," 

For it is made of Opium, Mandrake, juice of Hemlock, the seeds of Henbane, and adding a little Musk, to gain an easier reception of the smeller.  These being made up into a ball, as big as a mans hand can hold, and often smelt to, gently closes the eyes and binds them with a deep sleep.  Now shall be shown, 

"A wonderful way to make one take a sleeping medicine in his sleep." 

Those things which we have already spoken of, are easily discovered after sleep, and bring a suspicion along with them.  But out of many of the forenamed Dormitive Menstrues, there may be extracted a Quintessence, which must be kept in lead vessels, very closely stopped, that it may not have the least vent, lest it should fly out.  When you would use it, and hold it to a sleeping man's nostrils, whose breath will suck up this subtle essence, which will so besiege the castle of his senses, that he will be overwhelmed with a most profound sleep, not to be shook off without much labor.  After sleep, no heaviness will remain in his head, nor any suspicion of art.  These things are manifest to a wise physician, to a wicked one, obscure. 

Chapter II
"To make a Man out of his senses for a day."
After these medicines to cause sleep, we will speak of those which make men mad.  The business is almost the same.  For the same plants that induce sleep, if they are taken in a larger proportion, do cause madness.  But we will not tell those things which breed it forever, only, which may make us sport for a day, and afterwards leave no harm.  We will begin with, 

"How to make men mad with Mandrake." 
We have told you, that a small dose brings sleep, a little more madness, a larger, death.  Dioscorides says, that a Drachm of Morion will make one foolish.  we will easier do it with Wine, which is thus made.  Take the roots of Mandrake, and but put them into new Wine, boiling and bubbling up.  Cover it closed, and let them Infuse in a warm place for two months.  When you would use it, give it to somebody to drink, and whosoever shall taste it after a deep sleep, will be distracted, and for a day shall rave.  But after some sleep, will return to his senses again, without any harm.  And it is very pleasant to behold.  Pray make trial.  We may do the same, 

"With Stramonium, or Solanum Manicum." 

The seeds of which, being dried and Macerated in Wine, the space of a night, and a Drachm of it drank in a glass of Wine, (but rightly given, lest it hurt the man) after a few hours will make one mad, and present strange visions, both pleasant and horrible.  And of all other sorts.  As the power of the Potion, so does the madness also cease, after some sleep, without any harm, as we said, if it were rightly administered.  We may also infect any kind of meat with it, by strewing thereon.  Three fingers full of the root reduced to powder, it causes a pleasant kind of madness for a day, but the poisoness quality is allayed by sleep, or by washing the temples and pulses with Vinegar, or juice of Lemon.  We may also do the same with another kind of Solanum , called, 

"BellaDonna" 

A Drachm of the root of which, among other properties, has this, that it will make men mad without any hurt.  So that it is a most pleasant spectacle to behold such mad whimsies and visions, which is also cured by sleep.  But sometimes they refuse to eat.  Nevertheless, we give this precaution, that all those roots or seeds which cause the takers of them to see delightful visions, if their dose be increased, will continue this alienation of mind for three days.  But if quadrupled, it brings death.  Wherefore we must proceed cautiously with them.  I had a friend, who, as often as he pleased, knew how 

"To make a man believe he was changed into a bird or beast," 

and cause madness at his pleasure.  For by drinking a certain Potion, the man would seem sometimes to be changed into a Fish, and flinging out his arms, would swim on the ground.  Sometimes he would seem to skip up, and then to dive down again.  Another would believe himself turned into a Goose, and would eat grass, and beat the ground with his teeth, like a Goose.  Now and then sing, and endeavor to clap his wings.  And this he did with the forenamed plants.  Neither did he exclude Henbane among his ingredients, extracting the essences by their Menstruum, and mixing some of their brain, heart, limbs, and other parts with them.  I remember when I was a young man, I tried these things on my chamber fellows.  And their madness still fixed upon something they had eaten, and their fancy worked according to the quality of their meat.  One, who had fed lustily upon beef, say nothing but the forms of Bulls in his imagination, and them running at him with their horns, and such like things.  Another man also by drinking a Potion, flung himself upon the earth, and like one ready to be drowned, struck forth his legs and arms, endeavoring as it were to swim for life.  But when the strength of the medicament began to decay, like a shipwrecked person, who had escaped out of the sea, he wrung his hair and his cloths to strain the water out of them, and drew his breath, as though he took such pains to escape the danger.  These, and many other most pleasant things, the curious enquirer may find out.  It is enough for me only to have hinted at the manner of doing them. 

Chapter III
"To cause several kinds of dreams." 

Now we will endeavor to show how to cause pleasant, sad, or true dreams.  But that we may more certainly effect it, it will be good first to know the causes.  The meat in concoction must be corrupted, (this must be taken for granted) and turned into vapors; which, being hot and light, will naturally ascend, and creep through the veins into the brain, which being always cold, condenses them into moisture, as we see clouds generated in the greater world.  So by an inward reciprocation, they fall down again upon the heart, the principal seat of the senses.  In the meanwhile, the head grows full and heavy, and is overwhelmed in a deep sleep.  When it comes to pass, the species descending, meet and mix with other vapors, which make them appear preposterous and monstrous, especially, in the quiet of the night.  But in the morning, when the excrement and foul blood is separated from the pure and good, and becomes cool and allayed, then pure, and unmixed, and pleasant visions appear.  Wherefore I thought it not irrational, when a man is overcome with drink, that vapors should arise participating, as well of the nature of what he has drank or eaten, as of the humors which abound in his body, that in his sleep he should rejoice or be much troubled.  That fires and darkness, hail and putrefactions, should proceed from choler, melancholy, cold and putrid humors.  So to dream of killing anyone, or being besmeared with blood, shows an abundance of blood.  And Hippocrates and Galen say, we may judge a man to be of a sanguine complexion by it.  Therefore, those who eat windy meats, by reason thereof, have rough and monstrous dreams.  Meats of thin and small vapors, exhilarate the mind with pleasant phantasms.  So also the outward application of simples, does infect the species while they are going to the heart.  For the arteries of the body, Galen says, while they are dilated, do attract into themselves anything that is next to them.  It will much help too, to anoint the liver.  For the blood passes from the liver to the heart.  Thus the circulating vapors are infected, and represent species of the same color.  That we may not please the sleepers only, but also the waking, behold, 

"A way to cause merry dreams."   

When you go to bed, to eat Balm, and you cannot desire more pleasant sights then will appear to you, fields, gardens, trees, flowers, meadows, and all the ground a pleasant green, and covered with shady bowers.  Whosesoever you cast your eyes, the whole world will appear pleasant and green.  Bugloss will do the same, and bows of Poplar, so also Oil of Poplar.  But, 

"To make dark and troublesome dreams," 

we eat Beans, and therefore they are abhorred by the Pythagoreans, because they cause such dreams.  Phaseoli, or French Beans, cause the same.  Lentils, Onions, Garlic, Leeks, Weedbine, Dorycnium, Picnocomum, new red Wine, these Infused dreams, wherein the Phantasms are broken, crooked, angry, troubled.  The person dreaming will seem to be carried in the air, and to see the rivers and sea under him.  He shall dream of misfortunes, falling, death, cruel tempests, showers of rain, and cloudy days, the sun darkened, and the heavens frowning, and nothing but fearful apparitions.  So by anointing the aforesaid places with soot, or any dusty matter, and Oil, (which I add only to make the other enter the easier into the parts) fires, lightning's, flashings, and all things will appear in darkness.  These are sufficient.  For I have already shown in my book Phytognom, how to procure true dreams. 

Chapter IV
"Excellent Remedies for the Eyes."
Heretofore, being much troubled with sore eyes, and becoming almost blind, when I was given over by physicians of best account, a certain Empyrick undertook me, who, putting this water into my eye, cured me the very same day.  I might almost say, the very same hour.  By gifts, entreaties, cunnings and money, I gained the secret, which I will not think much to set down, that every one may use it at their pleasure.  It is good for inflammations, bleariness, mists, fistulas, and such like, and cures them certainly the second day, if not the first.  If I should set down all those whom I have cured by it, I should be too tedious.  Take two bottles of Greek Wine, half a pint of white Rosewater, of Celendine, two ounces, of Fennel, Rue, Eye-Bright, as much, of Tutty, half an ounce, of Cloves as much, Sugar-Candy of Roses, one Drachm, Camphire, half a Drachm , and as much Aloes.  Tutty is prepared after this manner.  Let it be heated and extinguished six times in Rose Water, mixed with Greek Wine, but let the water at last be left out.  Powder what are to be powdered finely, and mix them with the waters.  Aloes is incorporated with water thus.  Because it will not be powdered, let it be put into a mortar with a little of the aforementioned waters, and beat together until it turns to water, and swim about in ropings, and covered, and waxed up that it does not exhale abroad in the sun and dew for forty days, still shaking them four times in a day.  At last, when it is well sunned, set it up and reserve it for your use.  It must be applied thus, 

"In inflammations, blood-shots and Fistulula's," 

Let the patient lie flat on his back.  And when a drop of this water is put upon his eye, let him open and shut his eyelids, that the water may run through all the cavities of the eye.  Do this twice or thrice a day, and he shall be cured.  But thus it must be used for, 

"A Pearl in the eye." 
If the Pearl be above or beneath the cornea, make a powder of Sugar-Candy of Roses, burnt Allome, and the bone of a Cuttle Fish, very finely beat and searched exactly, and the patient goes to bed, sprinkle a little of this powder upon his eye, and by and by drop some of this water into it, and let him shut his eyes and sleep.  For he will be quickly cured. 

Chapter V
"To Fasten the Teeth."
I could find not any thing in all this physical tract of greater value then this remedy for the teeth.  For the water gets in through the gums, even to the very nerves of the teeth, and strengthens and fastens them.  Yes, if they are eaten away, it fills them with flesh, and new cloths them.  Moreover, it makes them clean and white, and shining like pearls.  I know a man, who by this only recipe, gained great riches.  Take therefore three handfuls of Sage, Nettles, Rosemary, Mallows, and the rind of the roots of Walnut.  Wash them well, and beat them.  Also as much of the Flowers of Sage, Rosemary, Olive and Plantain leaves, two handfuls of Hypocistis, Horehound, and the tops of Bramble, one pound of the Flower of Myrtle, half a pound of the seed, two handfuls of Rosebuds, with their stalks, two Drachms of Saunders, Coriander prepared, and Citron Pill.  Three Drachms of Cinnamon in powder, ten of Cypress Nuts, five green Pineapples, two Drachms of Bole-Armenick and Mastick.  Powder them all, and Infuse them in sharp black Wine, and let them Macerate three days.  Then slightly pressing the Wine out, put them into an Alembick, and still them with a gentle fire.  Then boil the distilled water, with two ounces of Allome till it be dissolved, in a vessel close stopped.  When you would use it, suck up some of the water, and stir it up and down your mouth until it turns to froth.  Then spit it out, and rub your teeth with a linen cloth.  It will perform what I have promised.  For it fastens the teeth, and restores the gums that are eroded.  Now we will deliver other experiments, 

"To fasten the teeth," 

Macerate the leaves of Mastick, Sage, Rosemary, and Bramble, in Greek-Wine.  Then Distill it with a gentle fire through a Retort.  Take a mouthful of this, and stir about, till it turns to spittle.  It fastens the teeth, makes them white, and restores the gums.  The root of Pellitory bruised, and put into the teeth, takes away the pain.  So does the root of Henbane.  For the bleeding of teeth, I have often made trial of Purslaine, so much commended. 

"For the Swelling of the gums," 

Beat the roots and leaves of Plantain, and lay them to the swelling when you go to bed, and in the morning you will find your gums well. 

Chapter VI
"For other infirmities of Man's Body."
I will heap together in this chapter, some remedies not to be passed over, which I know to be certain, by continual experience made.  And although some of them are common, yet are they true.  And first, 

"For the headache," 

There is a certain essence, of the color of blood, extracted out of Roses, of a wonderful sweetness and great strength.  Wet a cloth in this Liquor, and lay it to your forehead and temple.  And if sometimes it dos not quite take away a pain of long continuance, yet it will mollify it.  If the cloth is dried before your pain ceases, wet it again.  I have often know the Ophites, or Serpentine Marble applied to the head, both take away, and mollify the pain.  The Vertigo, I have seen it cured also, by applying the hoof of an Elk, and by a ring of it worn on the finger. 

"Against the chapping of the lips." 

The seeds of Henbane are good. For being cast upon live coals, if you receive the rising vapor through a paper tunnel, upon the chapping of your lips, as hot as you can endure, it appeases the swelling presently, and heals the clefts, that they will never more trouble you. 

"Against the clefts of the fingers." 

It is a most admirable experiment, which learned of Paracelsus.  But I have often practiced it myself.  For it takes away the swelling and pain, and cures the nail.  Take a Worm, which creeps out of the earth.  Especially, in moist grounds.  For if you search and dig there, you may easily find them.  Wind him being alive, about your finger, and there hold him till he is dead, which will be within an hour.  The pain will presently cease, the matter dry away, and in a short time will be cured.  Indeed I do not know a more admirable remedy. 

"For a Pleurisy." 

I found out a most powerful remedy made of the flowers of wild Poppy.  Gather them in the month of May, before the rising of the Sun, and their opening.  For, being thin leaves, they are easily dried with a little heat, and shade.  Dry them in the shade, and lay them up for your use.  Or else, still the flowers, and keep the water.  If any one takes a Drachm of the powder in Wine, and some of the water, or in the water alone.  Or shall apply a plaster of the powder to the place, the pain will presently cease, to the admiration of the beholders.  Mistletoe of the Oak, Infused in Wine, and drunk, does the same.  There is a stone also brought out of the West Indies, called in Spanish, Della Hijada.  Much like an Emerald.  Which being worn in Silver, upon the arm, is accounted a preservative against this disease. 

"Against the Colick." 

Civet

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "civit"  is most excellent in this disease.  For the quantity of a Pea, applied to the navel, and a hot loaf out of the oven clapped over it, presently eases the pain.  The patient must lie on his belly upon the bread before it becomes cold. 

"Against Crab Lice." 

The dust which falls from the Curry combs, while the Ostler dresses Horses, or such kind of beasts, cures them without any pain.  Or the powder of Lithargy, Aloes, Frankincense, Verdigrease, and Alome, beaten and mixed together with Oil of Mastick, and anointing the place.  The powder of Mercury precipitate, is best by far being applied. 

"To bring away the Stone," 
Take Saxifrage, Maidenhair, Pellitory of the wall, Parsley, Pimpernel and Ceterach.  Distill them in Balneo Mariae, and let the patient drink of it every other day.  For it corrodes and eats away the Stone, though never so great.  And by daily experience, you will see in his Urine, gravel and fragments of the Stone voided out.  Moreover, the fruit and leaves of the Mulberry gathered before Sun rising, and distilled or dried in the shade, if it be drank in Wine, or a proper water, early in the morning, does wonderfully remove the Stone.  Mushrooms growing on a rock, reduced into powder, or dried in the shade, or a warm oven, and drunk with Wine in the morning, is very effective against the Stone.  The Hedge Sparrow, which Aetius mentions, I know to be good against the Stone in the kidney or bladder.  It is the least of all birds, and lives in the hedges and carries his tail upright.  On the top of his wings, there are some streaks of ash color.  He is of short flight and lastly, much like a Wren.  He has a virtue against the Stone beyond all the rest, eaten either raw or boiled, or dried or salted, or taken anyway.  Also reduced into powder, being made up close in a pot covered and clayed up, that the virtue may not expire.  And so set over the fire.  I have also tried a water against this disease, running out of a certain vein, described by Vitruvius.  Which when I had diligently sought after, and found out, made me exceedingly rejoice.  The words of Vitruvius are these.  There are also some veins of acid springs, as at Lyncestum, which being drunk, have a virtue to dissolve Stones which breed in the bladders of men.  And this seems to be naturally done, because there lies a sharp and acid juice under the Earth, through which. these veins passing, receive a Tincture of sharpness.  And so when they come into the bodies of men, they dissolve whatever they find there congealed or settled.  But wherefore Acid should dissolve them, we may thus guess the reason.  An Egg laid in any Vinegar some time, will wax soft, and his shell will dissolve.  Also Lead, which is the toughest and heaviest, if it is laid in a vessel of Vinegar, and closed up, will dissolve, and become Ceruse.  By the same means, Copper, which is of a more solid nature, if it be ordered as the former, will melt, and become Verdigrease.  Likewise Pearl, as hard as Flint, which neither Iron or fire can dissolve of themselves, when they are heat by fire, and things done before our eyes, we may infer by the same reasons, that the Stone may naturally be dissolved by acid things, through the sharpness of their juice.  Thus says Vitruvius.  The place where the vein is now to be found, is called commonly Francolise, about a mile form Theano, and runs along the way towards Rome. 

"To strengthen the Stomach." 

We will not omit a wonderful Oil, which helps concoction, and takes away the inclinations to vomit.  It is thus made.  Pour half a pint of the best Oil into a Brass pot, tinned within, and of a wide mouth.  Then take fifteen pounds of  Romane Mint, and beat it in a Marble Mortar, with a wooden Pestle, until it comes to the form of an ointment.  Add as much more Mint and Wormwood, and put them into the Oil.  Mingle them and stir them well. But cover the pot lest any dirt should fall in.  And let them stand for three days, and Infuse.  Then set them on a gentle fire, and boil them five hours for fifteen days together, until the Oil has extracted all the virtue of the Infused Herbs.  Then strain them through a Linen cloth in a press, or with your hands, until the Oil has run clear out.  Then take new Herbs, beat them, and put them into the strained Oil.  Boil it again, and strain it again.  Do the same a third time.  And as often as you renew it, observe the same course until the Oil has contracted a green color.  But you must separate the juice from the Oil very carefully.  For it the least drop does remain in it, the Oil will have but small operation, and the whole intent is lost.  A certain sign of perfect Decoction, and of the juice being consumed, will be, if a drop of it, being cast upon  a plate of Iron red-hot, does not hiss.  At last, take a pound of Cinnamon, half a pound of Nutmegs, as much Mastick and Spikenard, and a third part of Cloves.  Pound them severally, and being well Seirced, put them into the Oil, and mix them with a wooden stick.  Then pour it all into an earthen vessel glazed within, with a long neck, that it may be easily shut, and stopped close.  But let it be of so great a capacity, that the third part of it may remain empty.  Let it stand fifteen days in the Sun, always moving and shaking it three or four times in a day.  So set it up for your use. 

Chapter VII
"That a woman may conceive." 

There are many medicines to cause conception spread abroad because they are much desired by great persons.  The Ancients did applaud Sage very much for this purpose.  And in Coptus after great Plagues, the Egyptians that survived, forced the women to drink the juice of it, to make them conceive, and bring forth often.  Salt also helps generation.  For it does not only heighten the pleasures of Venus, but also causes fruitfulness.  The Egyptians, when their Dogs are backward in Copulation, make them more eager by giving them Salt-meats.  It is an argument also of it, that ships in the sea, as Plutarch witnesses, are always full of an innumerable company of Mice.  And some affirm, that female Mice will conceive without a male, only by licking  Salt.  And Fishwives are insatiably lecherous, and always full of children.  Hence the poets assigned Venus to be born of Salt or the sea.  The Egyptian priests (says the same author) did most religiously abstain from Salt and Salt-meats, because they did excite to lust, and cause erection. 

 "A remedy to procure conception." 
 This I have tried and have found to be the best.  When a woman's courses are just past, let here take a new laid Egg.  Boil it, and mix a grain of Musk with it, and sup it up when she goes to bed.  The next morning take some old Beans, as least five years old, and boil them for a good space in a new Pipkin.  And let the woman when she arises out of her bed, receive the fume into her privities, as it were through a tunnel, for the space of an hour.  The let her sup up two Eggs, and go to bed again, and wipe off the moisture with warm clothes.  Then let her enjoy her husband, and rest a while.  Afterwards, take the whites of two Eggs, and mix them with Bole-armenick and Sanguis-draconis, and dip some Flax into it, and apply it to the Reins.  But because it will hardly stick on, swathe it on from falling.  Awhile after, let her arise, and at night renew the plaster.  But when she goes to sleep, let her hold Ginger in her mouth.  This she must do nine days. 

Chapter VIII
"Remedies against the Pox." 

Since this disease has raged so cruelly among men, there have been invented a multitude of most excellent remedies to oppose it.  And although many have set out several of them, yet I will be contented with this one only, which we may use.  Not only for this disease, but almost in all other.  And I have seen many experiences of it.  It is easily made and as easily taken.  Take a pound of Lingnum Guaiacum, half a pound of Sarsaperilla beaten small, five ounces of the stalks and leaves of Sena, one handful of Agrimony and Horsetail, a Drachm of Cinnamon, and as much Cloves, and one Nutmeg.  Pound them all, and put them into a vessel which contains twenty gallons of Greek Wine.  Let it stand a day, and then let the patient drink it at meals, and at his pleasure.  For it purges away by degrees all maladies, beside the French Pox.  If the patient grows weak with purging, let him intermit some days.  In the summertime leave out the Cinnamon, and the Nutmeg.  I have used it against continual headaches, deafness, hoarseness, and many other diseases. 

"A preservation against the Pox," 

Which a man may use after unclean women.  Take a Drachm of Hartwort and Gentian, two Scruples of Sanders and Lingnum Aloes, half a Drachm of Powder of Coral, Spodium, and Harts Horn burned, a handful of Sowthistle, Scordium, Betony, Scabious, and a half of Mercury precipitate.  A pint of Malmetry, a quart of the waters of Sowthistle, and Scabious.  Mix the Wine and waters, and lay the Guaiacum in it a day, and then the rest.  Then boil them till half be consumed.  Strain them, and lay a Linen cloth soaking in the Expression a whole night.  Then dry it in the shade.  Do this thrice, and after copulation, wash your Yard in it, and lay some of the Linen on and keep it close. 

Chapter IX
"Antidotes against Poison." 

It is the common opinion of all Physicians, that those Herbs, stones, or any other thing, which being put into a Serpent's mouth, does kill him, is an Antidote against his Poison.  We read in Dioscorides of the herb Alkanet, which is very efficacious against the Poison of Serpents.  And being chewed and spit out upon a Serpent, kills him.  Upon this, I thrust half a Drachm of Treacle, or Mithridate, mixed with Aqua Vitae, into a Viper's mouth, and she died within half an hour.  I made a water Serpent swallow the same, but she received no hurt by it.  Only lay a small time stupefied.  Wherefore I pressed some Oil out of the seeds of Citron, and Orange or Lemons, and dropped it into the Serpent's mouth, and she died presently.  Moreover, a Drachm of the juice of Angelica root will kill a Serpent.  The Balsame, as they call it, which is brought from the West Indies, is excellent against them.  For when I anointed their mouth and jaws with it, they died in half an hour.  Balsame of the east, is a present remedy against Poison by ointments, or the biting of a Serpent, says Aetius.  In Arabia, where it grows, there is no fear of Poison, neither does any one die of their bitings, for the fury of this deadly Poison, is allayed by the feeding of the Serpent upon this Balsame.  But I have found nothing more excellent then the earth which is brought from the Isle of Malta.  For the least dirt of it put into their mouths, kills them presently.  I have tried the same virtue in Lithoxylon, which physicians use for the Worms in children.  There is a stone called Chelonites, the French name it Crapodina, which they report to be found in the head of a great old Toad.  And if it can be gotten from him, while he is alive, it is sovereign against Poison.  They say it is taken from living Toad, in a red cloth, in which color they are much delighted.  For while they sport and open themselves upon the scarlet, the stone drops out of their head, and falls through a hole made in the middle, into a box set under for the purpose.  Else they will suck it up again.  But I never met with a faithful person, who said that he found it.  Nor could I ever find stones which are pretended to be taken out of Toads are minerals.  For I remember at Rome I saw a broken piece of stone, which was compacted of many of those stones, some bigger, some less, which suck on the back of it like Limpins on a rock.  But the virtue is certain.  If any swallow it down with Poison, it will preserve him from the malignity of it. For it runs about with the Poison, and assuages the power of it, that it becomes vain and of no force. 

"A most perfect Oil against Poison." 

Often tried in repressing the violence of it.  Take three pounds of old Oil, put into it two handfuls of the flower of St. Johns Wort, and let them Macerate in it for two months in the Sun.  Then strain out the flowers, and put into the Oil two ounces of the flowers of the same herb, and set it to boil in Balneo Mariae a quarter of a day.  Stop the bottle close, and it may have no vent, and set it a sunning for fifteen days.  In the month of July, take three ounces of the seed, stamp it gently, and steep it in two glasses of the best white Wine, with Gentian, Tormentil, white Dittany, Zedoary, and Carline gathered in August.  Red Sanders, long Aristolochie, of each two Drams.  Let the all these Macerate in the Wine for three days.  Then take them out, and put them in the Oil, and boil them gently in Balneo for six hours.  Then strain them in a press.  Add to the Expression an ounce of Saffron, Myrrhe, Aloes, Spikenard, and Rhubarb, all bruised.  And let them boil in it for a day in B.M. at last Treacle and Mithridate, of each two ounces.  And let them also boil in it six hours as before.  Then set it forty days in the Sun.  It must be used thus.  In the Plague time, or upon suspicion of Poison, anoint the stomach and wrists, and the place about the heart, and drink three drops of it in  Wine.  It will work wonders. 

Chapter X
"Antidotes and preservatives against the Plague." 

I have spoken of Poisons, now I will of the Plague, being of the same nature, and cured almost by the same medicines.  I will set down only them, which in our time have been experimented by the Neapolitans, Sicilians, and Venetians (while the Plague was spread among them) to resist the contagion of that epidemical Plague, and preserve their bodies from infection. 

"A confection of Gillyflowers against the Plague, of wonderful operation," 

Gather some Clove Gillyflowers in the month of May, of a red and lively color.  Because they are of the greater virtue.  Pull them out of their husks and clip off the green end.  Then beat them in a Marble Mortar with a wooden Pestle, until they become so fine as they may hardly be felt.  In the mean while, take three pounds of Sugar for one of the flowers.  Melt it in a Brass skillet, and boil it with a little Orange flower water, that may quickly be consumed.  When it is boiled sufficiently, put in some whites of Eggs beaten, enough to froth and clarify it, still stirring it, and skimming off the froth with a spoon until all the dregs be taken out.  Then put it the due weight of flowers, and stir it with a wooden slice, until it turns red.  When it is almost boiled, add into it two Drachms of Cloves beaten with a little Musk.  The mixture of which will both add and excite a sweet sent and pleasantness in the flowers.  Then put it into earthen pots, and set it up.  If you add a little juice of Lemon, it will make it of a more lively blood color.  We may also make Lozenges and round cakes of it, by pouring it on a cold Marble.  If any would do it after the best manner, they must extract the color of the flowers, and boil the sugar in that Infusion, for so will smell sweeter.  Some never bruise the flowers, but cut them very small with scissors, and Candy them with Sugar.  But they are not very pleasant to eat.  This confection is most grateful to the taste, as I have found by experience.  It is good for all diseases of the heart, as fainting, and trembling thereof.  For the Megrum and Poison, and the bitings of venomous creatures, and especially against the infection of the Plague.  There may be made a Vinegar, or Infusion of it, which being rubbed about the nostrils, is good against contagious air, and night dews, and all effects of Melancholy. 

"Against the Plague." 

Gather Ivy berries in May and wild Poppies before the sunrise, lest they open.  In April gather Goats Rue.  Dry them in the shade, and make them into powder.  One Drachm of it being drank in Wine, is excellent against infectious diseases.  The Bezoar Stone, brought from the West Indies, being hung about the neck nigh to the heart, or four grains of it in powder, taken in Wine, is good against the Plague, and the infection of all pestilential fevers, as I can testify.  And taken away soundings, and exhilarates the heart.  The water or Oil, extracted from the seeds of Citron, is a very strong Antidote against the Plague.  Apparitius Hispanus, his Oil is also approved against the same. 





Chapter XI
"Remedies for wounds and blows." 


There are some remedies for wounds and blows, which shall not be omitted.  For I have found some of them to be of wonderful virtue. 

"The Oil of Hispanus for wounds and other things." 
Take two pounds of new Wax, four ounces of Wax, as many of Linseed, two ounces of Rosemary flowers, and Bay berries, as many of Betony.  Of Chamomil flowers or the Oil of it, three ounces.  Of Cinnamon an ounce and a half, as much of St. Johns Wort, or the Oil of it, two ounces of old Oil .  Dry the flowers and herbs in the shade.  And when they are withered, beat them, and Seirce them through a Sieve.  Melt the Wax on the fire, then pour in the oils, next the powders.  Still stirring them with a stick.  At length, pour it on a Marble, and cut it into small slices, and put it into a glass Retort.  Stop it close with a straw Mortar, and set it on the fire with his Receiver.  Stop the joints, and give the enclosed no vent, lest the virtue fly out and vanish away.  First, by a gentle fire draw out a water.  Then increasing it, and changing the glass, draw a red Oil.  Stop them close, and keep them for use.  The qualities of it are heating.  By anointing the neck, it cures all Creeks that are bred by cold.  It heals wounds, helps the contraction of the nerves caused by cold.  It mollifies cold Gouts, and takes away the trembling of the hands.  It may be drunk for Sciatica, taken in Wine.  It helps the Quinsie.  By anointing the Reins of the back and the belly, or by drinking the water or Oil in Wine, it will break the Stone and bring it down, and assuages Poison.  For deafness, you must steep some Wool in it, and stop the ears with it.  Anoint the belly and back in any pain there.  Being drunk in Vinegar, it cures the Falling Sickness, and restores lost memory.  It provokes the Menstrues in women, by anointing their privities with it, or by drinking some drops of it in Wine.  Taken in the same manner, it provokes appetite, being taken early in the morning.  And is good against the bitings of the Scorpions.  Drink it going to bed, or when you arise in the morning, and it will cure a stinking breath. 

"For cold aches." 

Oil of Herns is excellent to allay and remove all cold aches.  The Gout, Sciatica, Griefs of the sinews, Convulsions, pain in the joints, cold Defluctions, and other diseases of moisture and cold.  In the Diomedian Isles, now called Tremity, in the Adriatique Sea, there are birds, commonly called Hearns.  Who breed there, and continue there, and are to be found nowhere else.  They are a kind of Duck, feeding on Fish, which they catch in the night.  They are not to be eaten, though they are very fat, because they favor of the rankness of Fish.  Kill these birds, and pluck off their feathers.  Draw them, and hang them up by the feet.  There will drop from them a certain black yellowish Oil, very offensive to the nose, being of a noisome fishy smell.  This Oil being applied to any place, as much as you can endure, will do the effects before mentioned, and more.  But it is very hurtful for any hot maladies.  There is a water also, 

"For old sores." 

Take Lime unkilled, and dissolve it in water.  Stir in three or four times a day.  Then when it is settled and cleared, strain it and keep it.  Wet a Linen cloth in it, and apply it to a wound or sore, and it cures them.  I will not omit, 

"The virtues of Tobacco." 

Out of the seeds of it is expressed an Oil, three ounces of a pound, which allays the cruel tortures of the Gout.  The juice clarified and boiled into a syrup, and taken in the morning, makes the voice tunable, clear and loud.  Very convenient for singing masters.  If you bruise the leaves, and extract the juice, it kills Lice in children's heads, being rubbed thereon.  The leaves cure rotten sores and ulcers, running on the legs, being applied unto them.  The juice of this herb does also presently take away and assuage the pain in Colds, which happen to them who swimming do chance to touch their Cods. 





Chapter XII 
"Of a Secret Medicine for wounds." 

There are certain Potions called Vulnerary 
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"Vulnerary Potions." 

Take Pirole, Comfrey, Aristolochy, Featherfew of each a handful.  Of Agrimony two.  Boil them in the best new Wine.  Digest them in Horse Dung.  Or take two handfuls of Pirole, of Sanicle, of Sowbread one.  Of Ladies Mantel half one.  Boil them in two measures of Wine, and drink it morning and evening.  Bind the herbs, which you have boiled, upon the wound, having mixed a little Salt with them.  And in the meanwhile use no other medicine. 

"The Weapon Salve." 

Given heretofore to Maximilian the Emperor, by Paracelsus, experimented by him, and was always very much accounted of by him while he lived.  It was given to me by a noble man of his court.  If the weapon that wounded him, or any stick dipped in his blood be brought, it will cure the wound, though the patient be never so far off.  Take of the Moss growing upon a dead mans skull, which has laid unburied, two ounces.  As much of the fat of a man.  Half an ounce of Mummy, and man his blood.  Of Linseed Oil, Turpentine, and Bole-armenick, an ounce.  Bray them all together in a Mortar, and keep them in a long straight glass.  Dip the weapon into the ointment, and so leave it.  Let the patient in the morning, wash the wound with his own water.  And without adding anything else, tie it up close, and he shall be cured without any pain. 





Chapter XIII 
"How to counterfeit infirmities." 

It has been no small advantage to some, to have counterfeited sicknesses, that they might escape the hands of their enemies, or redeem themselves for a small ransom, or avoid tortures.  Invented by former ages, and used by these latter.  I will first teach you, 

"How to counterfeit a bloody Flux." 
Amphiretus Acantius, being taken by Pirates, and carried to Lemnos, was kept in chains, in hope that his ransom would bring them a great sum of money.  He abstained from meat,  and drank Minimum with Saltwater.  Therefore, when he went to stool, the Pirates thought he was fallen in a bloody Flux, and took off his irons lest he should die.  And with him, their hopes for a ransom.  He being loose, escaped in the night, got into a fisher boat, and arrived safe at Acantum.  So says Polianus.  Indian Figs, which stain the hands like ripe Mulberries, if they are eaten, cause the Urine to be like blood.  Which has put many into a fright, fearing they should die presently.  The fruit of Mulberry, or Hog's blood boiled and eaten me the excrements seem bloody.  Red Madder makes the Urine red, says Dioscorides.  We may read also, that if you hold it long in your hand, it will color your Urine.  I will teach you also, 

"To make anyone look pale." 

Cumine taken in drink causes paleness.  So it is reported, that the followers of Portius Latro, that famous maser of rhetoric, endeavored to imitate that color which he had contracted by study.  And Julius Vindex, that asserter of liberty from Nero, made this the only bawd to procure him and executor ship.  They smoke themselves with Cumine, who disfigure their faces, to counterfeit holiness and mortification of their body.  There is an experiment also, whereby anyone may know how, 

"To cause sores to arise." 

Take Perwincle, an herb of an intolerable sharpness, that is worthily named Flammula; bruise it, and make it into a plaster, and it will in a short space ulcerate, and make blisters arise. Cantharides beaten with strong water, do also raise watery blisters, and cause ruptures. 





Chapter XIV 
"Of fascination, and preservatives against Enchantments." 

Now I will discourse of Enchantment.  Neither will I pass over in silence, who they are whom we call Enchanters.  For if we please to look over the monuments of antiquity, we shall find a great many things of that kind delivered down to posterity.  And the trial of later ages does not altogether explode the fame of them.  Neither do I think that it diminishes from the truth of the stories, that we cannot draw the true causes of the things, into the straight bonds of our reasons, because there are many things that altogether impede the enquiry.  But what I myself judge of others opinions, I thought fit here to explicate.  You may find many things in Theocritus and Virgil, of this kind.  Whence that verse arose, 

There's some, I know not whose unlucky eye 

Bewitcheth my young Lambs, and makes them die. 

Isigonus and Memphodorus say, there are some families in Africa, that Bewitch with their tongue the very woods.  Which if they do but admire somewhat earnestly, or if they praise fair trees, growing corn, lusty children, good horses, or fat sheep, they presently wither, and die of a sudden, from no other cause or harm.  Which thing also Solinus affirms.  The same Isigonus says, there are among Lriballians and Illyrians, certain men, who have two pupils in each eye, and do Bewitch most deadly with them.  And kill whatever they look earnestly on, especially with angry eyes,  so pernicious are they.  And young children are most subject to their mischief.  There are such women in Scythia, called Bithiae, says Appollonides.  Philarchus reports of another kind, called Thibians in Pontus, who had two pupils in one eye, and in the other the picture of a Horse.  Of which Didymus also makes mention.  Damon relates of a Poison in Ethiopia, whose sweat would bring a Consumption in all bodies it touched.  And it is manifest, that all women which have two pupils in one eye, can Bewitch with it.  Cicero writes of them.  So does Plutarch and  Philarchus mention the Paletheobri, a nation inhabiting in part of the Pontic Sea, where are Enchanters who are hurtful, not only to children that are tender and weak, but not men of full growth, who are of a strong and firm body.  And that they kill with their looks, making the persons languish and consume away as in a consumption.  Neither do they commerce with them.  So great is the power of Witchcraft of their eyes.  For though the mischief be often caught in copulation with them, yet it is the eyes that work.  For they send forth spirits, which are presently conveyed to the heart of the Bewitched, and so infect him.  Thus it comes to pass, that a young man, being full of thin clear, hot, and sweet blood, sends forth spirits of the same nature.  For they are made of the purest blood, by the heat of the heart.  And being light, get into the uppermost parts of the body, and fly out by the eyes.  And wound those who are most porous, which are fair persons, and the most soft bodies.  With the spirits there is sent out also a certain fiery quality, as red and blear eyes do, who make those that look on them, fall into the same disease.  I suffered by such an accident myself.  For the eye infects the air.  Which being infected, infects another.  Carrying along with itself the vapors of corrupted blood, by the contagion of which the eyes of the beholders are overcast with the like redness.  So the Wolf makes a man dumb.  So the Cockatrice kills, who poisons with looking on, and gives venomous wounds with the beams of his eyes.  Which being reflexed upon himself, by a Looking-glass, kills the author of them.  So a bright Mirror will dread the eyes of an unclean woman, says Aristotle, and grows cloudy and dull, when she looks on it.  By reason that the sanguine vapor is contracted by the smoothness of the glass into one place, so that it is spotted with a kind of little mist, which is plainly seen.  And if it is newly gathered there, will be hardly wiped off.  Which thing never happens on a cloth or stone.  Because it penetrates and sinks into the one, and is dispersed by the inequality of parts in the other.  But a Mirror being hard and smooth, collects them entirely.  And being cold, condenses them into a dew.  In like manner of spittle, which condensing will drop down.  So this efflux of beams out of the eyes, being the conveyers of spirits, strike through the eyes of those they meet, and fly to the heart, their proper region.  From whence they rise.  And there being condensed into the blood, infect all his inward parts.  This stranger blood, being quite repugnant  to the nature of man, infects the rest of him, and makes him sick.  And there this contagion will continue, as long as he has any warm blood in his body.  For being a Distemper in the blood, it will cast him into a continual fever.  Whereas, if it had been a Distemper of Choler or Phlegm, it would have afflicted him by intervals.  But that all things may be more distinctly explained, you must know first, that there are two kind of Fascinations mentioned by the authors.  One of Love, the other of envy or malice.  If a person be ensnared with the desire of a fair and beautiful woman, although he is caught at a distance, yet he takes the Poison in at his eyes, and the image of her beauty settles in the heart of this lover, kindles a flame there, which will never cease to torment him.  For the soft blood of the beloved, being strayed thither, makes continual representations of her.  She is present there in her own blood.  But it cannot settle or rest there, for it continually endeavors to fly homeward, as the blood of the wounded person spirits out on him that gives the blow.  Lucretius describes this excellently: 

He seeks that body, whence his grief be found; 

For humors always flow unto a wound. 

As bruised blood still runs unto the part 

That's struck and gathers where it feels the smart: 

So when the murtheress of his heart's in place, 

Blushes arise, and red ore spreads his face. 

But if it be a Fascination of envy or malice, that has infected any person, it is very dangerous, and is found most often in old women.  Neither can anyone deny, but that the diseases of the mind do Distemper the body.  And that the good disposition of it, does strengthen and corroborate the same.  And it does not work this alteration only in its own body, but on others also, by how much it stirs up in the heart inward desires of Love and revenge.  Does not covetousness, grief, or Love, change the color and disposition?  Does not envy cause paleness and meagerness in the body?  Does not the longing of the mother, imprint the mark of what she desired upon the tender embryo?  So when envy bends her fierce and flaming eyes, and the desire of mischief bursts out, a vehement heat proceeds from them, which infects those that stand high.  Especially the beautiful.  They strike them through as with a sword, set their entrails on fire, and make them waste into a leanness, especially if they are of a Cholerick or Sanguine complexion.  For the disease is easily fed, where the pores are open, and the humors thin.  Nor is it that passions of the mind only, that affects the body thus.  But the body itself, as Avicenna proves, may be endued with venomous qualities.  Many are so by Nature.  So that it cannot seem a wonder, if sometimes some are made so by art.  The Queen of India sent to Alexander a very beautiful maid.  Anointed and fed with the poison of Serpents, as Aristotle says, and Avicenna from the testimony of Rufus.  Galen writes of another, who eat Henbane without any harm.  And another, Wolfbane, so that a Hen would not come near her.  And Mithridates (as old histories deliver it to us) King of Pontus, had so strengthened himself against Poison, that when he would have poisoned himself, lest he should fall into the hands of the Romans, nothing could do him any hurt.  If you give a Hawk a Hen fed with Snake or Lizard's flesh, or with Barley boiled in the broth of them, it will make him Mew his feathers betimes.  And many other such things are done which are too long to be recounted.  So many men are of such a nature, that they will cure some diseases only with their stroking.  Many eat Spiders and wild Olives and care not for the biting of Serpents, nor suffer any Wasting or Consumption, if they be of such a nature, that their looks or breath will not only blast men, but plants and herbs, and any other thing, and make them wither away.  And often, where such kind of creatures are, you may find blasted corn, poisoned and withered, merely by the contagion of their eyes, the breath that comes from them.  Do not women in the time of their Courses, infect Cucumbers and Melons, by touching or looking on them, so that they wither?  Are not children handled with less prejudice by men then women?  And you will find more women then men Witches, by reason of their complexion.  For they are farther distant from a right temper, and eat more unwholesome food.  So that every month they are filled with superfluities, and purge forth melancholy blood.  From whence vapors arise, and fly out through their eyes, poisoning those that stand near them, and filling them with the same kind of blood.  Hence Sanguine complexioned men, and somewhat Cholerick, who have large, shining gray eyes, and live chastely (for too often copulation exhausts the moisture) who by frequent glances and continual imagination, encounter point to point, beams to beams, eyes to eyes, do generally stir up Love.  But why a man is taken by this Fascination with one, and not another, appears by the former, and this reason.  For it happens from the intention of the Enchanter, who by those spirits or vapors, is transmitted into the bewitched person.  And he receiving them, is made like unto him.  For the infection seizing on his mind, and fixing in his imagination, becomes a permanent habit, and makes the spirits and blood obedient to it.  And so binds the imagination, and inflames them with the thing beloved.  Although the mind (which opinion is fathered upon, Avicenna, neither does it want his authority) can of its own will and power, produce such passions.  Musaus will have the eyes to lay the foundation of Love, and to the chief allurement of it.  And Diogenianus says, that Love is begotten by looks, affirming that it is impossible for a man to fall in Love unawares.  So Juvenal places that lover among prodigies, 

"Who burnt with Love of her he never saw" 

For the bright glances of the eyes, drives the object into a kind of madness, and teach the rudiments of Love. The other parts are scarce any cause of Love, but provoke and entice the beholder to stay, and gaze a while upon their beauty, while the eyes wound him.  For there they say, Cupid lies in ambush with his bow, ready to shoot his arrows into the beholder's eyes, and set his heart on fire.  For thy eyes slide in through my eyes (says Apuleius) and raise a cruel fire within my heart.  Now I have discovered the original of it unto you.  Unless you are quite mad, you may many ways fortify yourself against it.  But many one may well wonder, considering those diseases which come by infection, as the itch, scabbiness, blear eyes, the Plague, do infect by sight, touching or speaking, and presently cause putrefaction, why love's contagion, which is the greatest of all, does not presently seize upon men, and quite consume them.  Neither does it infect others only.  But sometimes it returns upon itself.  And the persons will be ensnared by their own charms.  It is reported by the Ancients of Eutelides, that he bewitched himself by reflection in the water, Looking-glasses, or fountains, which returned his own shadow upon him.  So that he seemed so beautiful unto himself, that falling in love with that wherewith he used to entrap others, he lost his former complexion, and died a sacrifice to his own beauty.  So children often attract themselves, when their parents attribute it to Haggards and Witches.  Now take, 

"Some preservatives against Love." 

There are many prescribed by wise antiquity.  If you would endeavor to remove the charms of Love, thus you may expel them.  Turn your face away, that she may not fasten her eyes on yours, nor couple rays with you.  For you must remove the cause from the place, where it uses to make its impression.  Forsake her company, avoid idleness, employ your mind in business of concernment.  Evacuate blood, sweat, and other excrements in a large quantity, that the infection may also be voided with them. 

"A preservative against envy." 

If it be the Witchcraft of envy, you may know it thus.  The infected loses his color, hardly opens his eyes, always hangs his head down, sights often, his heart is ready to break, and sheds Salt and bitter tears without any occasion or sign of evil.  To remove the charm from him, because the air is corrupted and infected, burn sweet perfume to purify the air again.  And sprinkle him with waters sweetened with Cinnamon, Cloves, Cypress, Lignum Aloes, Musk, and Amber.  Therefore the old custom is continued until this day, and observed by our women.  To smoke their children, and roll them about in Frankincense.  Keep him in an open air, and hang Carbuncles, Jacinths, or Sapphires about his neck.  Dioscorides accounts Christs Thorn, wild Hemp, and Valerian, hung up in the house, an Amulet against Witchcraft.  Smell also Hyssop, and the sweet Lily.  Wear a ring made of the hoof of a time or wild Ass.  Also Satyrion, the male and female, are thought alike.  Aristotle recommends Rue, being smelled also.  All these do abate the power of Witchcraft. 
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The Proeme 

Since next to the art of Physick, follows the art of adorning ourselves, we shall set down the art of painting, and how to beautify women from head to foot, in many experiments.  Yet, lest any man should think it superfluous, to interpose those things that belong to the ornaments of women, I would have them consider, that I did not write these things for to give occasion to augment luxury, and to make people voluptuous.  But when God, the author of all things, would have the natures of all things to continue, he created male and female that by fruitful procreation, they might never want children.  And to make man in love with his wife, he made her soft, delicate and fair, to entice man to embrace her.  We therefore, that women might be pleasing to their husbands, and that their husbands might not be offended at their deformities, and turn into other women's chambers, have taught women, how, by the art of decking themselves and painting, if they be ashamed of their foul and swart complexions, that may make themselves fair and beautiful.  Something that seemed best to me in the writings of the Ancients, I have tried, and set down here.  But those that are the best, which I and others have of late invented, and were never before in print, I shall set down last.  And first I shall begin with the hair.


Chapter I
"How the hair may be dyed yellow, or gold color." 
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Ince it is the singular care of women to adorn their hair, and next their faces, First, I will show you how to adorn the hair, and next the countenance.  For women hold the hair to be the greatest ornament of the body, that if that be taken away, all the beauty is gone.  And they think it the more beautiful, the more yellow, shining and radiant it is.  We shall consider what things are fit for that purpose.  What are the most yellow things, and will not hurt the head, as there are many that will.  But we shall choose such things as will do it good.  But before you dye them, 

"Preparing of the hair," 

Must be used, to make them fit to receive a Tincture.  Add to the Lees of white Wine as much Honey that they may be soft, and some thin matter.  Smear your hair with this, let it be wet all night.  Then Bruise the roots of Celendine, and of the greater Clivers Madder, of each a like quality.  Mingle them, being Bruised, very well with Oil, wherein Cumin seed,  shavings of Box, and a little Saffron, are mingled, anoint your head, and let it abide so for twenty hours.  Then wash it with Lye made of Cabbage stalks, ashes, and Barley Straw.  But Rye Straw is the best.  For this, as women have often proved, will make the hair a bright yellow.  But you shall make, 

"A Lye to dye the hair." 

Thus, put Barley Straw into an earthen pot with a great mouth, Feny-Graec. and wild Cumin, mingle between them, Quicklime and Tobacco, made into powder.  Then put them upon the Straw before mentioned, and pour on the powders again, I mean by course, one under, the other over, till the whole vessel be full.  And when they are thrust close, pour on cold water, and let them stand a whole day.  Then open a hole at the bottom, and let the Lye run forth, and with Soap use it for your hair.  I shall teach you, 

"Another." 

To five glasses of Fountain water, add Alome-Foeces, one ounce, Soap, three ounces, Barley Straw, one handful.  Let them boil in earthen pots, till two thirds be boiled away.  Then let it settle.  Strain the water with the ashes, adding to every glass of water, pure Honey one ounce.  Set it up for your use.  You shall prepare for your hair, 

"An Ointment," 

Thus, burn the Foeces of Wine, heaped up in a pit, as the manner is, so that the fire may go round the pit.  When it is burnt, pound it, and seirce it.  Mingle it well with Oil.  Let the woman anoint her hair with it when she goes to bed, and in the morning, let her wash it off with a Lye, wherein the most bitter Lupines were boiled.  Other women endeavour, 

"To make their hair yellow," 

Thus, they put into a common Lye, the Citron Pills, Oranges, Quinces, Barley Straw, dried Lupines,  

 HYPERLINK "http://members.tscnet.com/pages/omard1/f.htm" \l "fenygraec" Feny-Graec, Broom flowers, and Tartar coloured, a good quantity.  And they let them there lie and Steep, to wash their hair with.  Others mingle two parts of Soap, to one part honey, adding Ox-gall one half part.  To which they mingle a twelfth part garden Cumin, and wild Saffron.  And setting them in the sun for six weeks, they stir it daily with a wooden staff.  And this they use.  Also of Vinegar and Gold Litharge, there is made a Decoction very good to dye the hair yellow as Gold.  Some there are, that draw out a strong water with fire, out of Saltpeter, Vitriol, Salt Ammoniac, and Cinnaber, whereas the hairs dyed, will be presently yellow.  But this is often found to burn the hair.  Thos that know how to mingle it, will have good effects of it.  But these are but ordinary, the most famous way is, 

"To Make the Hairs Yellow," 

Draw Oil from Honey by the art of Distillation, as we shall show.  First, there will come forth a clear water, then a Saffron colored. Use this to anoint the hair with a Sponge, but let it touch the skin.  For it will dye it Saffron color, and it is not easily washed off.  This is the principal above others, because the Tincture will last many days.  And it will dye gray hairs, which few others will.  Or make a Lye of Oak ashes, put in the quantity of a Bean of Rhubarb, as much as Tobacco, a handful of Barley Straw and Feny-Graec.  Shells of Oranges, the Raspings of Guaiacum, a good deal of wild Saffron and Liquorish.  Put all these in an earthen pot, and boil them, till the water sinks three fingers.  The hairs will wash excellently with this.  Hold them in the sun, then cast Brimstone on the coals, and Fume the hairs, and while it burns, receive the smoke with a little tunnel at the bottom, and cover your head over with a cloth, that the smoke will fly not away. 

Chapter II 

"How to dye the hair red." 

Because there are many men and women that have ruddy complexions, and have the hair of their heads and beards red.  Which, should they make yellow colored, they would not agree with their complexions.  To help those also, I set down these remedies.  The Ancients used the Decoction of the Lote Tree rasp, which we call Melo Fiocco.  And so they made their hair red.  Or else, by burning the Foeces of the old Wine, as I said, they added Oil of Mastick thereto, which they provided thus to the purpose.  The heaped up the ripe berries of the Mastick tree for some some days, till they might wither.  Then they poured on water, and boiled them so long in brazen kettles until they broke.  They put them in bags, and pressed out the Oil with a press.  Which this Ointment, they kept their head anointed all the night, and so made them red.  But how we may, 

"Dye the hair red." 

I shall teach you.  There is a powder brought to us from Africa, they commonly call it Alchena. If we boil it in a Lye until it becomes colored, and anoint our hair with it, it will dye them red for many days, that is indelible.  But while you handle it, take heed you wet not your nails therewith, for they will be so dyed, you cannot easily make them clean.  So also we dye the tails and manes of white Horses red.  But I can easily do it with Oil of Honey, for when the clear and Saffron colored waters are drawn off, increase the fire, and the Oil will come forth, the red.  This is excellent to make the hairs red, and it will dye white hairs for many days, and when that Tincture is worn off, the hairs will shine of a golden color.  But when we anoint our heads with a Lye, we take a wet sponge with Nippers, that we may not stain our hands or skin of our heads.
"With herbs a woman dye's her hoary head." 

Arts Colors better'd Natures, as 'tis said." 

Chapter III
"How the hairs are dyed black."
It is worth the while, to show such as are ashamed to seem old, how to dye their Hoary hairs black, as if they might grow young again by it.  And if we provide for young women, we must do as much for aged Matrons, especially, if it fall out that they grow Hoary too soon.  Of old, they made a decoction of Sage leaves, the green husks of Walnuts, Sumac, Myrtle berries, Blackberries, Cypress nuts, Rinds of the roots of the Halm tree, and such-like.  For the Rind the root of Halm tree, boiled till it be soft, and consumed, and then smeared on all night, blacks the hair, first made clean with Fullers Earth.  Learn therefore, 

"How gray hairs are dyed black." 

Anoint your hair in the sun with Leeches that have lain to corrupt in the blackest Wine sixty days, and they will become very black.  Or else, let a Sextary of Leeches stand in two Sextaries of Vinegar in a leaden vessel to corrupt for sixty days, and as I said, anoint your hair.  Pliny says, it will dye so strongly that unless they hold Oil in their mouths, when they dye the hair, it will make their teeth black also.  But if you would have, 

"Long and black hair," 

Take a green Lizard and cutting off the head and tail, boil it in common Oil, and anoint your head with it.  You shall have also, 

"Another," 

Yet you may thus dye your hair and beard handsomely, if they be grown gray.  Froth of Silver, burnt Brass, must be mingled with four times the quantity of strong Lye.  And when it bubbles on an easy fire, wash your hair with it, and when they are dry, wash them with hot water.  I used this as the Ancients taught it.  And I made a Lye of Quicklime and Oak ashes, that they commonly call the Capitel.  In that I boiled Litharge of Silver.  Then I tried it on white Wool, for if it be dyed black, as I would have it, then I took it from the fire, or else, I boiled it longer.  If it burnt the wool, I put water into it, or else, dyed with it.  Add Litharge.  Wash your hair or beard with this, and it will dye them with a shining black color, and it will not be discerned.  For the more you wash it, the better it will shine. 

Chapter IV
"To make hairs part smooth." 

Because sometimes a part is deformed with abundance of hair, or for lack of hair, I shall show how to make a smooth part thick with hair, and a hairy part smooth by Depilatories. 

"A common Depilatory," 

Which men use commonly in baths.  It consists of Quicklime, four parts made into powder, Orpiment one part.  Boil them.  Try with a Hen feather, when that is made bare with it, it is boiled.  Take heed you boil it not too much, or that it stay not too long upon your skin, for it will burn.  But if it chance to burn your skin, take Populeum and Oil of Roses or Violets, and anoint the place, and the pain will be gone.  This must be done in a bath, but if you cannot have one, let the woman be covered with cloths very well, and let it be cast on burning stones or tiles, that she may receive the fume of it, and sweat.  After she has sweat, let her wash herself with water, and wipe it off.  Then let her anoint herself all over, for the parts anointed such, will presently be smooth.  And thus may all parts be kept free from hair.  The Ancients used these as Saferna, and as Varro reports and teaches in his book of Husbandry.  If, says he, you would make anyone smooth from hair, cast a pale Frog into water, and boil it to a third part, and with that anoint the body.  By the pale Frog we must understand a Toad.  For a Frog has no such faculty.  A Salamander soaked in Oil, will pull out the hair.  But it will be stronger, if you Steep it long in Oil and Dissolve it.  The filthy matter that is white as Milk, and is Vomited up at the mouth by the Salamander , if it touch any part of the body, all the hair will fall off.  Dioscorides says, that the Sea-Scolopendra boiled in Oil, and smeared on the part, will pluck off the hair by the roots.  But, 

"To make Hair grow slowly," 

If you press Oil out of Henbane seed with a press, or do often anoint the places with the juice of it, they will grow again very slowly.  The same is done with the juice of Hemlock.  Or to take off the hairs, men added to Ant eggs, red Orpiment, and Ivy gum, with Vinegar, and they rubbed the place where the hair was taken away.  In former times, they rubbed the down parts of children with the roots of Hyancinthus, and the hair would never grow there.  And therefore it is well known in trimming Medicament sold here and there, that being smeared on with sweet Wine, keeps back the beard, and will not let it break forth.   But if you would, 

"That hair should never grow again," 

In which business I have taken great pains, and tried many things that I found to be false.  First, Foment the part with hot water, and pull out the hairs one by one with women's Nippers.  Then Dissolve Saltpeter in water, and anoint the holes where the hair grew.  It will be better done with Oil of Brimstone, or of Vitriol.  And so they will never grow again, or if they do, after one year, they will be very soft.  Do then the same again, and the parts will be bare always.  So I have made women's foreheads longer, and have taken off hair from parts hotter then the rest.


  

Chapter V
"How hair may grow again." 

But for those that would have hair grow where it should, these remedies will do it.  Sometimes women's temples use to be deformed for want of hair.  I shall teach you how, 

"Hair falling off before old age, may be held fast." 

And if any hair has fallen off, to make it grow again, Torrify Pith upon coals, when it is Torrified, powder it, sift it, and mingle it with water, and anoint the head.  The Ancients made their hair grow again with these remedies.  With the ashes of a land Hedgehog, or of burnt Bees or Flies, or the powder of them dried, also with man's Dung burnt, and anointed on with Honey, to which they added well the ashes of small Nuts, Walnuts, Chestnuts, and other beanlike substances.  For by all these mingled together, or by them single, hair will be made to grow.  But if you will, 

"That hair shall grow quickly," 

I know that by often washing the place with that water that first Distils from Honey by the fire, much hair will soon grow, or if you do but moisten the place with wet cloths, and not wipe it, but let it always continue wet.  Also noble matrons may use this, 

"To make the hair grow softer." 

Augustus was wont to burn his legs with a burning Nut, that the hair might grow softer.  But, 

"That hair may grow longer and quickly." 

Bruise 

 HYPERLINK "http://members.tscnet.com/pages/omard1/m.htm" \l "marshmallow" Marsh-Mallow roots with Hog Grease, and let them boil long in Wine.  Then add Cumin seed well Bruised, Mastick, and Yolks of Eggs, well boiled.  First, mingle them a little, and then boil them.  Strain all through a Linen clout, and let it stand and settle, then take the fat that swims on the top and anoint the head, first wash.  But to make them grow quickly, take Barley bread with Salt, and Bear's Grease.  Burn the Bread, and with such a mixture anoint the place.  Some smear a Glazed pot with the fat of a Horse's neck, and they boil river Eel that is fat, and cut into pieces in it, till it Dissolve into Oil, and they anoint the part with it.


Chapter VI 

"To take away sores and worms that spoil the hair." 

There is a certain Plague of the hair that befalls them, and breaks, cuts,and takes the hair quite off from the head.  I will add the remedies presently, whereby to take them away.  It is healthful, in these diseases, to apply bitter things to kill these Worms, called Tiners or Syrens.  Take the flowers of Myrtle trees, Broom-clary, boil them in Vinegar , till the Vinegar is consumed, then rub the ends of the hair continually with it.  Also grind bitter Lupines into fine meal, boil them in Vinegar, and then rub the hairs between the hands.  For this will kill these Syrens, and drive them away.  But I used very hot Bread, newly taken forth of the oven, cut in the middle, and putting the hair between them till they grow cold.


Chapter VII 

"How to make the hair curl."
Curled hair seems to be no small grace and ornament to the head.  And women that use painting do all they can to curl the hair.  If you will know how, 

"To curl the hair," 

Boil Maidenhair with Smallage seed in Wine, adding a good quantity of Oil.  for this will make the hair curled and thick.  Pliny.  Moreover, if you put the root of Daffodils into Wine, and pour this often on the head, being shaved, it will make the hair curl the more, as the same author says.  Or else, Bruise the root of Dwarf Elder, with the Oil, and anoint the head therewith, and Bind the leaves of the same upon the head.  Some say that Camel's Dung will curl the hair.  Or else, pound the ashes of a Ram's horn, with Oil, and with that, anoint the head often, being first shaved.  So also, will the ashes of Chestnuts or Hedgehog do, if you with Honey smear the head with it. 





Chapter VIII 
"Remedies to make the eyebrows black." 

Before we leave of to speak of hair, I shall show how to make the eyebrows black.  Because women are desirous of this as the rest.  The Greeks call them Calliblephara, that is, fair eyebrows.  Wherefore the Ancients used, 

"To dye the eyebrows," 

with black earth like Birume or Sea-Cole.  Being burned, it is a very fine black.  And it is added to those remedies that serve to dye the eyebrows and the hair black.  Or else with the Marrow of an Ox bone taken out of the right leg before, and beaten with Soot  is good to die the hair and faulty eyebrows, and the corners of the eyes.  Also, Soot is tempered for this purpose, with the smoke of paper, and Oil of Sesama.  The Soot being wiped off of a new vessel with a Feather.  The Kernels of Dates burned in a new earthen pot, and the ashes washed, serve instead of Spodium.  And they are mingled with eye salves.  And they make Calliblephara adding Spikenard thereunto.  And if they are not well burnt, burn them again.  Also Rose leaves are fit to burn for the same use.  Also, you may amend your eyebrows thus.  Take Labdanum, and beat it with Wine, and mingle Oil of Myrtles with it, and make a very thick Ointment.  Or Infuse in Oil the black leaves of the Myrtle tree, with a double quantity of Galls Bruised, and use that.  I use this.  Galls are fried in Oil, and they are ground with a little Salt-Ammoniac.  And then mingled with Vinegar, wherein the Pills of the Mulberry and Bramble have been boiled.  With these anoint the eyebrows, and let it abide on all night.  Then wash it off with water.  But if you would, 

"Change the color of children's eyes." 

You shall do it thus.  Anoint the fore part of their heads with the ashes of the shells of Hazelnuts and Oil.  It will make the white eyes of children black, if you do it twice.  There are many experiments to make white and gray eyes black, and to alter the colors.  But I shall let them pass, because those that want them will not to lightly endanger their eyes.  Nor do they answer the expectation, as some have tried them. 





Chapter IX 
"How to make the Face White." 

I  taught formerly in my book of plants, that with white clear silver colored Herbs, Shellfish, and stones, the face might be made white, polished and silver colored.  I shall now set down some examples, by which you may invent many more.  I shall first speak of Simples, then of Compounds.  Simples that are white, make the face white.  The Lilly is a complete white color.  The bulbous tops of it, like Onions boiled in water, or the Distilled water of them, will make the faces of maids white, if they wash them therewith, morning and evening.  Withywind bears a flower like to the Lilly, without any smell.  But within like Saffron.  It is only white, and is as it were the rudiments of nature, when she goes about to frame a Lilly.  The Distilled water from the flowers will wonderfully make the face whole.  Also with the Decoction of Ivory, one may make the face like Ivory.  Melanthium makes the face beautiful.  Dioscorides.  But it shows its excellency when it is thus prepared.  Pound it, and sift out the finest of it, take the juice of Lemon, and let the meal of Gith lie wet in it twentyfour hours.  Take it out, and let it dry.  Then break an Egg with the shell, and mingle it with it.  Then dry it in the shade.  Let her put this into a white Linen Clout, that is not too fine, and wet it with water or Spittle.  And let her rub her face with the Clout, that the moisture alone, and not the meal, may come on the face.  I you will have, 

"Your face white," 

It may be made as white as Milk many ways, and chiefly with these that follow.  Let Litharge of Silver, half an ounce, boil in a Glazed earthen pot, with strong Vinegar, until the thinner part be Evaporated.  Set it up for use.  Then, in another pot, let half a pound of clear water boil.  Then mingle both these waters together and shake them. Then it will become like Milk, and sink to the bottom.  When it is settled, pour it off.  Water being plentifully poured in.  And leaving it a while to settle, pour it off again.  Pour on fresh, shake it, and leave it to settle a short time, and so forebear.  That which is settled, set in the Sun.  And when it is grown stiff, as thick Pap, make small balls of it, and lay them up.  You may use these with water to make the face white.  Or else powder Litharge of Silver, eight ounces, very fine.  Pour on the powder, of the strongest Vinegar five pints.Distil them, and keep them for your use.  Then take Allome de Plume, Salt Gemma, one Drachm, Frankincense, one and a half, Camphire, two Drachms, Oil of Tartar, six ounces, Rosewater, one pound.  Powder what must be powdered, and pour it in. Distil the water in chemical vessels, and set it up.  When you would use them, mingle a little of both waters in the palm of your hand, and it will be like Milk.  Rub your face with it and it will become white.  Or else take off the Pills of about twenty Citron Lemons.  Infuse the Pills in one pound of the best Wine, and one point and a half of Rosewater, for six days.  Then add one ounce of white Lilly and Mallow roots, and let them stay as many days.  Then add Rosin of Turpentine, four ounces, white Mercury Sublimate, two ounces, Boxan, half an ounce, ten whites of Eggs made hard at the fire.  And mingle all these together.  Let them stay one night.  The next day, put a cap upon the vessel, and luting the joints well, that nothing may breath forth, let the water drop into a vessel to receive it.  Set it aside for use.  I use this, that is easier to make, and does the business completely.  Take the white of an Egg, and stir it so long with an Iron, that it froth well.  Let it stand to turn to water.  Then take half an ounce of the best Honey, and beat with that water, and mingle them until they unite.  Add to them the quantity of two Corns of Wheat, of Mercury Sublimate, finely powdered.  When you go to bed, take some of the water in the palm of your hand, and wash your face.  And so let it dry in, that it may not stick to the Linen.  In the morning, wash it off with Fountain water, and you shall find your face clear and white.



Chapter X 
"How women shall make their faces very clean to receive the color."
Before anything be used to make the face beautiful, it must be made very clean and fit to receive it.  For often women have excellent waters and remedies brought them, but they have no operation.  Wherefore the matter is, they must first prepare their face.  This is the best, 

"Preparation of the face." 

Bind Barleymeal Bran in a Linen cloth, and let it down into a pot full of water.  Let it boil until a third part is remaining and press out the juice.  With this Decoction wash your face, and let it dry.  Then Bruise Myrrh, and mingle it with the white of an Egg, and burn it on hot Firesticks, or red hot tiles, and receive the Fume by a Tunnel.  Let the narrow part of it be toward the face, and the broad to the fire.  Cover the head with a Napkin, that the smoke will not fly away.  And when you have received sufficient of the smoke, rub your face with a Linen cloth.  Then use your remedy to anoint your face.  I shall show you, 

"One that is stronger." 

When the skin must be cleansed or made white, you must cleanse some parts of your face from skins that will not let your painting Ointments stick.  Powder an ounce of Sublimate very finely.  Put it into a pot that is Glazed, and cast into it six whites of Eggs, so beaten, that they are turned into water.  Then boil them on hot embers until they grow thick.  Put them into a Linen cloth that is loosely woven.  And press the water out of them with your hands, and wash your face with it.  Then mingle Honey, whites of Eggs, and the aforesaid water together, equal parts.  Put some in your palm, and rub the place you would make white, with the palms of your hands.  Then boil Spelt.  And when it is boiled, take the fume of it by a Tunnel.  Then rub your face with a course Linen cloth.  Others wash their face with water, wherein fine Flour is boiled. 






Chapter XI 
"How the face may be made very soft."
The next beauty of the face and hands, is tenderness, which is procured by fat things, and chiefly by Milk, and principally of Ass's.  For it takes off wrinkles, and makes the skin white and soft.  And therefore, it was not for nothing, that Poppae Sabina, Nero's wife, had always five hundred Asses with her.  And in a bath she soaked all her body with that Milk.  Wherefore if you would have, 

"Your face made soft and white," 

Steep Crumbs of Bread in Whey or in Milk.  Then press it out, and with that water wash your face.  For it will wonderfully white your face, and make the skin fair.  Or, take six glasses of Milk, Steep Crumbs of Bread in it five hours.  Take ten Lemons, make clean the Pills, and cut the body of them into thin slices.  Then shake ten whites of Eggs.  Bruise an ounce of Camphire, Allom Sauharinum, two ounces.  Mingle them all, and 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "distil" Distil  them.  Set it in a Glazed vessel close covered, in the Sun.  And then set it up for your use.  Here is one stronger, 

"For the same purpose." 

Boil two Calf's feet in water.  First make them clean.  Then boil the water until half be consumed.  Put in it Rice, one pound, and boil it well.  Let Crumbs of Bread Steep in Ass's Milk or Goat's 
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 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "distil" Distil all at a gentle fire.  Add to the water a little Camphire and Borax.  Put into a Glazed vessel, two young naked Pigeons, with their Guts taken forth.  And put in as much Milk as will cover them.  And add one ounce of Borax.  Turpentine, three ounces.  Camphire, one ounce.  Five whites of Eggs.  Put on the cover, and Distil them.  For it is fat things that make the face soft.  I shall say more, when I come to speak of making the hands white and soft.  The reason is the same for both. 

Chapter XII 
"How to make the face clear and shining like silver."
The face is not only make clear, but white as silver, by those things that a I said were white as Silver.  Yet not exactly as Silver, but they shine as clear as Silver.  There is an Herb commonly called Argentaria, or Argentina, or Wild Tansey, whose leaves are green above, but on the backside they shine of a silver color.  The Distilled water of it is drank by women against spots in their faces, and to make them white as Silver.  The Snails that are found in moist places, and leave behind them, as they creep, a silver cord (Dioscorides says, will cure the spots in the face) women much desire them.  For they put them in a Still and draw out water from them, that polishes the skin exceedingly, and makes it contract a silver gloss.  And the sea shell Fish, like an ear, whose shell is of a silver color within, or pearl color, and many kinds of shells, that being Steeped in Vinegar, will grow pure, casting off the outward crust.  As the Oyster shell does that brings forth the Pearl.  There are also shells, we call the Mothers of Pearl, that inwardly are shining, and of a silver color, like Pearls.  All which women use for their art of beautifying themselves.  For they make the face smooth, and to shine as white as Silver.  But Pearls do it best of all things.  When they are Dissolved in sharp juices, and soaked in rotten Dung, till they send forth a clear Oil, that is the best thing to beautify the face, as I shall write elsewhere.  For the same use, is a Glass stone used, that shines like Silver.  But no better water is prepared, then from Talk, or Quicksilver, as I shall show in that which follows. 

Chapter XIII 
"How to Dissolve Talk for to beautify women." 

Though I shall speak in a work, on purpose, more at large, how Talk may be Dissolved into water or Oil.  We shall here only set down, how it may be fitted to women's use.  Of all such ways are used, I shall set forth such as I have tried to be good.  Beat Talk in a Mortar of metal.  Then put it into a pot of the strongest Clay.  Cover it, and Bind it with the strongest wire. Lute it well all over, and stop the joints that nothing may breath out.  And set it in the Sun to dry.  Then put this stone in an oven, that flames strongly, or in some other place, where the fire is most vehement.  When the fire of the oven is out, take it forth and break the vessel.  And if it be well Calcined, it is enough.  Otherwise do the same again, until the Calx of it be as white as it ought to be.  When the Calcined body of it, is white, as it must be, grind it on a Porphyry Stone, and put it into a little bag, or upon a Marble in a very moist place, or deep well, or Cistern.  And let it lie there long, and with such moisture it will drop forth at last.  It will more easily and perfectly Dissolve into water, and if it were burned long enough, and turned into a Calx.  For the parts being turned to Lime, and made exceeding dry by force of fire, they attract moisture.  It is also done, 

"Another way," 

that is good.  Calcine the Talk, and put it in an earthen pot, and set it in the hottest part of a Potters Oven, to stay there six days.  When the Talk is thus turned to a Calx, put it into a Gourd glass, which you shall first make clean. And make a hole in it.  And setting the vessel under it, you shall have the moisture of it drop forth, and the Calx will resolve into water.  Put this into a Glass Vial, and let the water Evaporate in Balneo.  Take the Sediment out for your use.  I use also, 

"Another way," 

Put Snails in an earthen vessel, in the open air, that they may be kept hungry three days, and pine for want of meat, and be Purged.  Then take a silver Loadstone, or Talk, most finely powdered, mingle it with the white of an Egg, and make an Ointment.  Anoint the earthen vessel with it, and put the Snails into it, for they will eat up all the Talk.  When they have eaten all, and voided their Excrements, Bruise the Snails with their shells.  And putting them into a Retort, draw out their moisture with a gentle fire.  The Humor that drops forth, will exceedingly adorn the face. 

Chapter XIV 
"The preparation of Sublimate."
I said, that there was nothing better then Quicksilver for women's paints, and to cleanse their faces, and make them shine.  Wherefore, I shall set down many ways to prepare it, that you may have the use of it to your desire.  Take one ounce and half of pure Quicksilver, not falsified with Lead.  For if there is any Lead mingled with it, all your labor is lost.  How it must be Purged and known, I taught elsewhere.  Mingle this with half a pound of Mercury Sublimate, and put it into a Marble Mortar, and with a new wooden Pestle, stir it well, turning it round about.  First, it will be black, in six hours it will grow white, if you cease not to beat it.  Then add one ounce and half of white Salt, always turning it about with the Pestle.  For the more you grind it, the more perfect it will be.  When it is very well ground, it must be washed.  Sprinkle boiling clear water into the Mortar, and stir it, and then stay awhile, until the muddy part may sink down, and the filth that was lighter, and swims on the top.  Laying the vessel on one side, pour out the water gently, and pour in fresh.  Do this five or six times in the same manner, until the pure and only powder remains without Dregs.  Make little cakes of it, and dry it in the Sun.  Some while they Bruise it, sprinkle water on, lest the  powder by grinding should be made so small, that it should fly away into the air.  The chief business is to Purge it, and grind it well, that it be not troubled when it is strained forth.  That which is gone to the bottom, and so part of it be lost.  Some open a hole in the belly of a pot, that when it is settled, the hole being opened, the water with the Dregs may run forth.  Others to Sublimate, add a third part of Quicksilver, and grind it in a wooden Mortar.  And in the mean while they chew four Grains of Mastick in their mouths, and they spit the clammy Spittle out of their mouths into the Mortar, until  it is white, as I said. Then they boil it in one pound of the Distilled water, of Bryony root, till it be consumed.   Then they put a Linen cloth, to receive it at the mouth of the vessel, and so they strain it forth, and set it in the Sun.  They make Trouches of it with Gum Traganth.  Others to Sublimate, add a sixth part of Quicksilver, Bruising it round about.  Then they add Camphire, Borax and Ceruse, half as much, and mingle all together.  The principle matter is, it is the best way to sprinkle it with water while you grind it, lest by grinding it, the powder become so light, that it fly away.  Also, when the water is poured on, all the filth will come to the top, and more easily be poured off.  Then when the Sublimate is washed, it is left to settle down.  Then again pouring off the former water, they pour on fresh, and they wash it often, till they see it is enough, and no black swims on the top.  But there is no better, as we said, than, 

"Water of Quicksilver" 

But some will not away with Quicksilver, by reason of the hurt it commonly does to the teeth.  But the use other water.  Yet there is no better water, then that which is extracted from Quicksilver.  It is so clear and transparent, and the face anointed with it, shines like Silver.  It draws the skin handsome, and makes it soft by and by.  And I never saw a better.  The manner was shown before. 

Chapter XV 
"How white-lead is prepared for the face." 


Because Sublimate is so dangerous, there is a private way to do it with Ceruse. But not the usual way, that women may have their desire, without hurting their skin or their teeth.  I am now come to the business of Ceruse.  Take of Swine's Grease, well washed and cleansed in common water, at least ten times.  Put into a Lye of sweet water, and after fifteen days, into a pot, or earthen vessel, with a broad mouth.  Pouring in the sharpest Vinegar, put in your Swine's grease, that the Vinegar may swim three fingers above it.  Then fasten a plate of Lead on the mouth of the pot, well Luting the joints with Linen cloths, that the Vinegar may not Evaporate.  Every fifteen days take off the cover, and see how it is.  If the Lead is Dissolved, and scrape the cover of all that hangs upon it, and put in the cover.  Anoint it all about, and let it stand so long, till all the rest be performed, as I said before, and the whole Lead be turned into Ceruse.  Ceruse must be washed thus.  Pour water into a vessel, put the Ceruse into it.  Stir it up and down, that what the dregs there is may swim on the top.  The Ceruse is heavy, and will sink to the bottom.  Pour forth what swims above in the vessel, and pour on fresh water.  And do this often, until the pure Ceruse is found without dregs.  Dry it, and lay it up.  If you will do it, 

"Another way," 

Take two handfuls of cleansed Barley.  Let it Steep all night in fair water.  Then dry it on a Linen cloth, spread abroad in the Sun.  When it is dried, pound it on a Marble Mortar.  When it is Bruised, put it into a Glazed vessel, which is full of Vinegar, and cast upon this four whole Eggs, with their shells.  The stop the vessel with a plate of Lead, that is arched, or not very even, and let there be no place that gives vent.  Set in half in the sand, and let it stand in the open Sun.  After ten days, take off the covering of the vessel, that you stopped it with.  Strike down the Ceruse that is in it with a Feather, and scrape it off.  Then take the Eggs out, and put in new, and do as you did.  And after so many days scrape it off, until the whole plate is consumed.  Let down the Ceruse you have stricken off, into a vessel full of water, bound up in a Linen cloth that is clean, and moderately fine.  And stir in the water, carrying it about here and there, until the muddy part of it runs forth, and the sediment remains in the cloth.  Let the water settle, and strain it, and pour it forth, changing the water so long, until no dregs remain.  Lastly, strain forth the water, and lay up the powder when it is dry.  This alone with Fountain water, will make the face white, mingled with the white of an Egg, and will make it shine.  Some, 

"Another Way," 

Wash Ceruse, and make it pure.  Mingle Hards of Hemp, with whites of Eggs well stirred.  Roll up the Ceruse in the middle of it.  And wrapping a cloth about it, boil it one hour in a new earthen pot, putting water to it.  As it boils, take off the scum.  Then take it from the fire.  And if any Lead be sunk down, cast it forth.  Afterwards make Trouches of it with Gum Traganth, that it may keep the better.  Some bid boil in water of white Lilies, Ceruse very finely powdered, tied up in a skin, and fastened in Linen cloth over it to the handle of the vessel.  The manner of boiling is the same I first showed.  Then pour it forth into an earthen dish, and strain it gently from all its moisture.  Dry it fifteen days in the Sun, and keep it. 

Chapter XVI 
"The best Soaps for women."
I have shown in particulars how you might procure whiteness, luster, and softness to the face.  Now shall I speak of waters made of these, that will at the same time make, if it be first rubbed clean, 

"The face white, clear, ruddy and soft." 

These I speak of can do it, being composed together, and Distilled .  Take Ceruse ready washed, one ounce.  Half a much Mercury Sublimate, Gum Traganth as much, Tartar, one ounce.  Powder all these, and put them into a young Pigeon washed and unbowelled, and sow them in.  Put it into a new earthen pot full of water, Distilled by a Retort.  Boil it till the flesh parts from the bones.  Then Distil it.  When you go to bed, wash your face.  And in the morning wash it with Fountain water so you shall have it white, clear, soft, and well colored.  Also you may do it, 

"Another way," 

Bruise three pounds of Bean Cods, the shells.  Add two pounds of Honey, and one of Rosin of Turpentine.  Put them into a vessel, and close it that nothing vents forth.  And let it Ferment eight days in Dung.  Then add four pounds of Asses 

 HYPERLINK "http://members.tscnet.com/pages/omard1/m.htm" \l "milk" Milk.  And in the vessel draw forth Oil at the fire.  Use this water morning and evening.  If you will have another way, 

"Another way," 

do it thus. Distil all these severally.  Elder flowers, and flowers of wild Roses, Broom, Honeysuckles, Solomon's Seal, and Briony roots, sour Grapes, and Sarcocolla.  Mingle equal parts of each, or Distil them again, and set them in the Sun.  This will be the best.  I shall show, 

"Another for the same." 

Pull of Hen Feathers without water.  Take out her Entrails, cut her in pieces, Infuse one night in white Wine.  In the morning wash her in it, and press her between your hands that no Wine remains.  And then adding two cups of white Wine, Distil her in a chemical vessel.  Then Distil the flowers of Bindeweed, Citrons, Oranges together.  And keep this water by itself.  Then open Lemons, and press out the juice.  And, also take the water out of Bean flowers.  Then Distil six cups of Asses 

 HYPERLINK "http://members.tscnet.com/pages/omard1/m.htm" \l "milk" Milk, and as many of Cow Milk.  You shall do the same with water of Gourds, and of Milk well boiled, and the water of Bean flowers, and of Rosin of Turpentine.  Then provide a Glazed vessel, put into it, Camphire two Drachms, four ounces of Ceruse finely powdered.  Mingle them with the aforesaid waters, and se it in a soft vessel in the open air fifteen days and nights.  When you would use it, wet a Linen rag in it, and wash your face. 

Chapter XVII 
"How to make the face rose-colored." 


I have made the face white, now I will make it red, that the wife may be made wholly beautiful for her husband.  And first, 

"To make a pale face purple colored." 

And to adorn one that wants color, use this remedy.  Take Vinegar twice Distilled, and cast into it the Raspings of red Sanders, as much as you please.  Boil it at a gentle fire, adding a little Allom, and you shall have a red color most perfect to dye the face.  If you would have it sweet smelling, add a little Musk, Civet, Cloves, or any Spices.  Now, 

"Another," 

Take flowers of Clove-gilliflowers, Bruise the ends of the Sprigs, and draw forth the juice.  If they be so ripe that they are black, add juice of Lemons, that they may shine with a more clear red.  With this paint your face, and you shall have a pleasant red color without any stinking smell.  Or wet the Sprigs of Clove-gilliflowers in juice of Lemons, and set them in the Sun.  Take away the old, and put in fresh, until it is as red as you would have it.  Let the juice dry, and the color will be most glorious.  But I draw a Quintessence from Clove-gilliflowers, Roses, Flower-gentle, with Spirit of Wine.  Then I add Allom, and the juice of Citron, and I made an excellent color to beautify the face.  Take, 

"Another." 

If you add to the best Wine one tenth part of Honey, and one ounce of Frankincense and then Distil it, and Steep in it the Raspings of red Sanders until it is colored to your mind.  And then wash your face with it.  It will make your face white and well colored.  Also, 

"A Fucus that cannot be detected." 

And it is so cunningly made, that it will delude all men.  For a clear water makes the cheeks purple colored, and it will last long.  And the clearer the part will be, the more your wash it with it, and rub it with a cloth of Wool.  You shall draw out a water from the seeds of Cardamom, (which Apothecaries call Grains of Paradise) Cubebs, Indian Cloves, Raspings of Brasil and Spirit of Wine Distilled.  When they have been Infused some time, draw forth the water with a gentle fire, or corrupt Dung, and wet your face often with this.  There are also experiments, 

"To Color the Body." 

If you boil Nettles in water, and wash your body with it, it will make it red colored, if you continue it long.  If you Distil 

 HYPERLINK "http://members.tscnet.com/pages/omard1/s.htm" \l "strawberry" Strawberries, and wash yourself with the water, you shall make your face red as a Rose.  But the Ancients dyed their bodies of diverse colors.  Partly, for ornament, partly, for terror.  As Caesar writes of the Britons going to war.  For they pained themselves with wood.  Theophrastus calls it Isatis, and we call it Guado.  The Grecian women painted themselves with wood, as Zenophon writes.  And in our days the West Indians crush out in harvest time a blood-red juice from the roots of wild Bugloss.  Which the women know well enough, whereby they cover their pale color with a pleasant red.  And so change their over white color with this experiment.



Chapter XIII 
"To wash away the over-much redness of the Face."
I have shown you how to color the face, now I shall show how to uncolor it.  When the face is too red, and women that are very red desire this.  The way is, 

"To wash away the too much redness of the face," 

Take four ounces of Peach Kernels, and Gourd seed two ounces.  Pound them, and crush them out strongly, that you may draw forth an oily Liquor.  With this, morning and evening, anoint the red Carbuncles of your face, and by degrees they will vanish and be gone. 

"Another," 

Take purple Violets, Eggshells, Saunders, Camphire mingled with water.  Set the water in open air, and wash the redness therein.  Also, I know that the distilled water of white Lilies will take away the redness. 

Chapter XIX 
"How to make a Sun Burned face white." 


When women travel in the open air, and take journeys in summer, the Sun in one day will burn them so black, that it is hard to take it off.  I found out this, 

"Experiment." 

Beat about ten whites of Eggs till they come to water.  Put them in a Glazed vessel, adding one ounce of Sugar-Candy to them.  And when you go to bed, anoint your face, and in the morning wash it off with Fountain water.  Pliny also says thus, 

"Another," 

If the face is smeared with the white of an Egg, it will not be sun-burnt.  With us, women that have to do in the Sun, to defend their faces from the heat of it, that that may not be black, they defend it with the white of an Egg beaten with a little Starch, and mingled.  And when the voyage is done, they wash off this covering with Barly-water.  Some do it, 

"Another way," 

rubbing their foul skin with Melon Rinds  and so they easily rub off sun-burnings, and all other spots outwardly on the skin.  The seed also Bruised and rubbed on, will do it better.  Also a Liquor found in little bladders of the Elm tree, when the buds first come forth, makes the face clear and shining, and takes away sun-burnings. 

Chapter XX 
"How spots may be taken from the face." 


Often fair women are disgraced by spots in on their faces.  But the remedy for it, is this.  To use Abstergents and Detergents in whiting of their faces.  Therefore, 

"To take off spots from the face," 

anoint the face with Oil of Tartar, and let it dry on, and wash it not at all.  Do this for ten days.  Then wash it with a Lixivium, and you shall see the spots no more.  If the part be not yet clean enough, do it once more.  If this please you not, take, 

"Another," 

Put Quicklime into hot water.  Mingle them, and stir them for ten days.  After two days, pour forth the clear water into a Brazen vessel.  Then take Salt Ammoniac between your fingertips, and rub it so long at the bottom of the vessel, until you see the water become of a blue color.  And the more you rub it, the better color it will have.  And it will turn into a sky color or purple color, very pleasant to behold.  Wet Linen cloths into this water, and lay them on the spots, till they are dry.  And wet them again, until the spots are gone. 

"Another," 

Take two ounces of Rosin of Turpentine, Ceruse as much.  Mingle them with the white of an Egg.  And stirring them well, smear Linen cloths with them.  And when you go to bed, let them stick to the spots.  In the morning wash the place, and do the same again, till all the spots are gone.  If you please, here is, 

"Another," 

The Distilled water of Pimpernel, mingled with Camphire and laid to the face, will make women that desire to be beautiful have a clear skin, very sightly to behold.  And will take off the spots.  Distil 

 HYPERLINK "http://members.tscnet.com/pages/omard1/m.htm" \l "mulberry" Mulberry leaves.  Let the water stand ten days in the Sun.  Add to this, Mercury Sublimate, Verdigrease, artificial Chrysocolla, called Borax, and a good quantity of the powder of sea Cockle shells finely beaten.  Set it so many days in the Sun, and then use it.  If you will, 

"Rub off the Wan color of your cheeks," 

Do thus, especially, for women when they are in their courses.  anoint the place with Ceruse, and Bean flower mingled with Vinegar, or yolks of Eggs, mingled with Honey.  Then same may be done with Bean meal and Feny-Greek, smeared on with Honey.  But we wipe away, 

"Black and blue marks," 

Thus.  If you wash the black and blue places with the juice of the leaves and roots of Thapsia made into cakes in the Sun, but one night, they will be taken away.  Nero Caesar made his face white from the strokes he had received in his Nightwalks, with Wax and Frankincense.  And the next day his face was clear against all reports.  Or Oil pressed from the seeds of flowers, when it is thick, will do it rarely.  Or the root mingled with equal quantities of Frankincense and Wax, (but let it stay on but two hours at most) then Foment the place with Sea-water hot.  Also Walnuts Bruised or smeared on, will take away black and blue spots.  Vinegar or Honey anointed will take away the same.  So does Garlic rubbed on.  And brings black and blue to the right color.  Or the ashes of it burnt, smeared on the same.  Or it is anointed on with Honey, or Suet, or a Cerate.  If a Briony root be made hollow, and oil put into it, and be boiled in hot embers.  If that be anointed on, it will blot out the black and blue spots.  Marks that are noted upon children by women great with child, when they long exceedingly, are taken away thus.  Let her first eat of that flesh or fruit her belly full.  Then let her Bind on that flesh alive, or the green fruit to the part, till it die or corrupt.  And they will be gone.  Or else, let her wash the place with Aquafortis, or Regia, and the skin grows very black.  So it will take the marks away.  Do it again. 

"For spots and beauty," 

I will not omit Aelian's experiment of a Lion, which is kind of a Locust.  For in some Membranes, where the Testes are bound together, under which there are some soft Carbuncles, and tender, that are called Lions Fat.  This will help people to make ill faces look comely, mingled with Oil of Roses.  And made into an Ointment, it will make the face look fair and shining. 

Chapter XXI 
"How we may take off red Pimples." 

Because red Pimples use to deform the faces.  And specially the whitest.  Therefore to take the off, use these remedies.  I often, to take off, 

"Pimples," 

Used Oil of Paper.  Namely, extracting it from burnt Paper.  I shall show the way elsewhere, because I will not disturb the order.  Where I shall speak of the Extraction of oils and waters.  Wherefore anointing that on the red spots, will soon blot them out. 

"For the same," 

Rear 
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"Another" 

Beat two Eggs well together, add as much juice of Lemons, and as much Mercury Sublimate  Set it in the Sun, and use it. 

"Another" 

Take  Sowbread roots, three parts.  Cleansed Barley, six parts.  Tartar Calcined, one part.  Roots of wild Cucumbers powdered, two parts.  Wheat 
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Chapter XXII 
"How Tetters may be taken from the face, or any other part of the Body." 


Ringworms will so deform the face, that nothing can do it more.  Sometimes, they run upon other parts of the body, as the armpits and thighs.  There drops forth of them, a stinking water that will foul the cloths.  I found these remedies, 

"Against Tetters," 

Distil water from the roots of Sowredock, and add to every pound of these, of Pompions and Saltpeter, half an ounce.  Tartar of White Wine, two ounces.  Let them soak for some days.  Then Distil them, and wash your face in the morning therewith.  And at night, smear it with Oil of  Tartar and of Almonds, mingled Oil of Eggs is good also to anoint them with.  Yet sometimes these Tetters are so fierce, that no remedies can cure them.  I shall set down, 

"Another" 

That I have used with admirable success, when they were Inveterate.  In a Glass of sharp Red Wine, boil a Drachm of Mercury Sublimate. Then wash the place with it morning and evening.  Let it dry of itself.  Do this three or four times, and the Tetters will go away and never come again. 

"Another" 

Take Saltpeter, three ounces, Oil of bitter Almonds, two pounds, of Squils, half a pound.  One Lemon without the Pills.  Mingle them, and let them Ferment three days.  Then, with chemical instruments, extract the Oil, and anoint your Tetters therewith, and they will be gone, though they seem to turn to a Leprosy.
Chapter XXIII 
"How Warts may be taken away." 

Warts use to possess the forehead, nose, hands, and other open places.  So does hard flesh, and other foulness of the skin.  Women cannot endure them.  I found remedies against these deformities of the skin. 

"Against Warts," 

The Ancients used the greater Spurge, whose juice, anointed on with Salt, takes them away.  And therefore they called it Warts-Herb.  There is also a kind of Succory, called Verrucaria from the effect.  For if one eats it but once in Sallets, all the Warts will be gone from any  part of the body.  Or if you swallow one Drachm of the seeds. 

"Another." 

This one, and so no more.  There is a kind of Beetle that is oily, in summer you shall find it in dust and sand in the way.  If you rub that on the Warts, they will be presently gone, and not be seen.  You may find these, and keep them for your use. 

Chapter XXIV 
"To Take away Wrinkles from the Body." 


Many parts of the body use to be wrinkled, as the hands, face, belly after childbearing, and the like.  To contract the skin do thus; 

"For a wrinkled forehead," 

The Dregs of Linseed Oil is good.  Or Lees of Oil in Olives.  Putting unto it a little Gum Arabick, Mastick and Champire.  It is good also for Flagging breasts. 

"For a wrinkled face." 

When Eggs are boiled hard in water, cut them in the middle, fill the holes where the Yolks were, with powder of Myrrh.  Then cover one with the other half, and Bind them with a thread, that they come not asunder.  Then take a Glazed earthen vessel, with a broad mouth, and lay sticks across it, that the Eggs may lie upon them hanging near the bottom.  Let the cleft of the Eggs hang toward the bottom.  Put the earthen vessel into a chest of Osiers, and set it in a well.  Let it hang one foot from the water.  By the moisture whereof, the Myrrh will Dissolve into Oil of Water.  Anoint your face with it.  The juice of the green Canes of the Pine tree, but is weaker then the Distilled water, being applied to the face, with a Linen cloth wet therein, will take away all wrinkles from the face excellently well, you have, 

"Another," 

Steep Kidney Beans in Malmsey, one day.  Then take away the black whence they sprout, and Distil them with Lemons and Honey.  Take a quantity of old Cow beef, and Distil that also.  Mingle the waters, and set them in the open air in a Glass vessel in the Sun for fifteen days, and wash your face morning and evening therewith. 

"Another," 

Crop in the morning the flowers of Mullens, and Steep them in Greek Wine, with the roots of Solomon's Seal.  Then receive the water Distilled in Glass Stills.  And if a woman, when she rises out of her bed, wash her face with this, she will be very fair.  And if you would take off the wrinkles with the same water, add Distilled water of Lemons into it.  It will make you glad to see the effect.  But this is the best, 

"Water to whiten, plain, and beautify the face." 

Take equal parts of the root of Solomon's Seal, greater Dragon and lesser, Sparagrass, Briony, and white Lilies, as much as you please.  Bruise them a little, and cast them into an earthen pot with a large mouth.  Let it be Glazed.  Pour on Greek Wine that may cover all.  Add to these juice of Lemons a fourth part, ten new Eggs Bruised with their shells, and land Snails without shells.  Let them Infuse a while.  The Distill them at a gentle fire, and keep the first water a part.  Then augment the fire, and keep the second.  That will be stronger.  For this wipes all spots and red Pimples from the face.  Some mingle with this water of Bean flowers, Elder, Poppy, Honeysuckles, and the like.  So do they take away all wrinkles and spots coming from the Sun, and all the rest.  But you may thus take off, 

"The wrinkles of the belly after child birth." 

Unripe Services are long boiled in water.  With these mingle whites of Eggs, and water wherein Gum-Arabick is Dissolved.  Wet a Linen cloth in such water, and lay on the belly.  Or mingle the Powders of Harts Horn burnt, the stone Amiantus, Salt Ammoniac, Myrrh, Frankincense, Mastick, with Honey.  And it takes away all wrinkles. 

Chapter XXV 
"Dentifrices."
Dentifrices are used among things to beautify women.  For there is nothing held more ugly then for a woman to laugh or speak, and thereby to show their rugged, rusty, and spotted teeth.  For they all almost, by using Mercury Sublimate, have their teeth black or yellow.  And because they stand in the Sun when they would make their hair yellow, their teeth are hurt thereby, and grow loose, ready to fall out, and do often.  I shall show first how to make black teeth white as Pearls.  Then how to make flesh grow about such as are weak and bare of gums, and to make them strong.  But of old were made, 

"Dentifrices," 

of the shells of Purples, and others like Trumpets burnt.  The Arabian-Stone is like the spotted Ivory.  Burned, it is good for Dentifrices.  Also of Pumex-Stone very profitable Dentifrices were made.  Pliny.  So with the powder of Ivory rubbed on, the teeth were made as white as Ivory.  Ovid. 

That Teeth may not grow black forborn, 
With Fountain-water wash them every morn. 

I shall add, 

"Another," 

that I use.  The crumbs of Barley bread burned with Salt sprinkled on, and Honey, will not only make the teeth white, but make the breath sweet.  Also, with red Coral, Cuttle Bone, Harts Horn, and such like, whereof everyone will well polish and wipe the teeth clean.  So does also the grains of Cochinele.  Also, there is made a water of Allom and Salt 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "distill" Distilled, that whitens the teeth exceedingly, and confirms them.  But the Oil of Sulphur does it best.  For it smooths them and wipes away all spots.  And if anyone think it too strong, it may be qualified with the water of Myrtle flowers.  Make a tooth scraper after the fashion of a tooth, and pour on Oil and rub the spots therewith.  But be careful to touch not the gums, for it will whiten and burn them.  Rub so long till the spots are gone, and they be very white.  I have now described the most perfect remedy. 

Chapter XXVI 
"To hinder the breasts from augmenting." 


Among the ornaments of women, this is the chief, to have after childbearing, round, small, solid, and not flagging or wrinkled breasts.  So we may, 

"Hinder the augmenting of the breasts," 

if we will.  Bruise Hemlock, and lay a Caraplasm thereof with Vinegar to women's breasts, and it will stay them that they shall not increase, especially in Virgins.  Yet this will hinder Milk, when it should be seasonable.  But if you will, 

"Curb soft and loose breasts," 

Powder white earth, the white of an Egg, sour Galls, Mastick, Frankincense, and mingle them in hot Vinegar.  Smear the breasts therewith.  Let it stay on all night.  If it does not effect it, do the same again.  The stones of Medlars are good for this also.  As are unripe Services, Sloes, Acacia, Pomegranate Pills, Balanstia, unripe Pine nuts, wild Pears, and Plantain,  if they all boil in Vinegar, and be laid to the breasts, or some of them.  The Ancients commended for this purpose a Whetstone of Cypress, that we sharpen Iron upon, to restrain Virgin's breasts, and not let them grow big.  Dioscorides.  But Galen says, that it not only stops the increase of the breasts, but will hinder children's testicles from growing.  But I use the juice of Ladies Mantel from the leaves of it.  And I wet Linen in it and lay it on the breasts, and renew it.  For it will not only hinder Virgin's breasts from increasing, but will fasten the loose breasts of matrons, and make them firm.  It is more effectual to use the Decoction of the herb therewith, as Hypocistis, Pills of Pomegranate, and the like.  so water Distilled from green Pineapples, will draw in loose breasts, and make them like the round hard, solid breasts of Virgins. 

Chapter XXVII 
"How the Hand may be made white." 


The hands must not be forgotten, but we must make them white also, smooth, and soft.  These are the ornaments of the hands to be desired.  But now whiteness and smoothness may be obtained, I have shown already.  Softness remains, which is only given to fat hands. 

"To make the hands as white as Milk." 

Take things that are milk white, as Almonds, Pine Kernels, Melon and Gourd seeds, and the like.  Therefore Bruise bitter Almonds, Pine Kernels, and Crumbs of Bread.  Then make cakes of them with Barley Water, wherein Gum Traganth has been soaked.  You may use this for Soap when you wash your hands.  For they scour them, and make them white.  I, 

"For the same," 

Use often bitter Almonds, half a pound.  Put them in hot water to Blanch them.  Then beat them in a Marble Mortar.  Afterwards, take the lesser Dragon, two ounces, Deer Suet and Honey, of each as much.  Mingle them all in an earthen pot with a large mouth.  Set them at the fire, and let them be stirred gently with a wooden stick that they mingle well.  Put it up in boxes for your use.  If you will have, 

"Your hands white," 

Wash fresh Butter nine times in sweet water, and last of all, in sweet scented Rosewater, to take off the ill smell, and that it may look as white as snow, then mingle white Wax with it, and a good quantity of Oil of sweet Almonds.  Then wash you gloves in Greek Wine, as the manner is, and smear on the foresaid mixture.  Put on these when you go to bed, that all night they may grow soft by the help of fat things.  Then take Peach Kernels, with the skins picked off.  Seeds of Gourds, Melons, white Poppy, Barleymeal, of each one ounce and half.  The juice of two Lemons, rested in the embers.  Mingle these with as much Honey as will make them thick as an Ointment.  And to make them smell well, you may add a little Musk or Civet, when you go to bed.  But in the morning wash them with Fountain water.  And for Soap, use the Lees of Oil of Nuts well pressed forth, or Lees of Olive Oil.  Other use this Liniment only.  Press the Cream out of Lemon seeds.  With two ounces of it, mingle one ounce of Oil of Tartar, and as much Oil of Almonds.  When at night you go to bed, wash your hands in Fountain water.  Dry them, and anoint them with this Liniment, and put on your gloves.  Take, 

"Another." 

For one week's time, Infuse the Marrow of Ox bones in cold water.  But change the water four or five times a day.  And for every pound of Marrow, take six excellent Apples, and cut them in the middle, and cast forth the seeds and core.  Then beat them small in a Marble Mortar, and put them into a new Mortar, that they may smell sweeter.  Adding a few Cloves, Cinnamon, Spikenard, let them boil in Rosewater.  When they are all very soft, take them forth and strain them and again add a sharp  Lixivium, and let them boil at a gentle fire, until all the water is washed.  Then set them up in a Glass vessel for your use, or make them into morsels.  That which follows is good, 

"For the same," 

Make a hole in a Lemon, and put into it Sugar-Candy and Butter, and cover it with the cover.  Wet Hards of Hemp, and wrap it up in, and boil it in hot embers.  That it may grow soft by roasting.  When you go to bed, anoint your hands with it, and put on your gloves. 

Chapter XXVIII 
"How to correct the ill scent of the Armpits." 


The stink of the Armholes makes some women very hateful.  Especially those that are fat and fleshy.  To cure this, we may use such kind of experiments.  The Ancients, against the stink of armpits, used liquid Allome with Myrrh to anoint them.  Or the Secrets and Armholes were strewed with the dry leaves of Myrtles in powder.  The roots of Artichokes smeared on, does not only cure the ill scent of armpits, but of the whole body also.  But Zenocrates promises by experiment, that the faultiness of the armpits will pass forth by Urine.  If you take one ounce of the Pith of the root boiled in three Lemina's of Muskadel to thirds.  And after bathing, fasting, or after meat, drink a cup thereof.  But I am content with this.  I Dissolve in water, and I wash the feet and armpits with it, and let them dry.  So in some days we shall correct the strong smell of those parts.  But it will be done more effectually thus.  Pound Litharge of Gold or Silver, and boil it in Vinegar.  And if you wash those parts well with it, you shall keep them a long time sweet.  And it is a remedy, that there is none better. 





Chapter XXIX 
"How the Matrix over widened by childbirth, may be made narrower." 


Trotula says, we may honestly speak of this, because Conception is sometimes hindered by it, if the Matrix be too open.  And therefore it is fist to lend help for such an impediment.  For some women have it stand wide open by reason of their hard labor in childbirth.  And if their husbands be not content with it, that the men may not abhor th women, it is thus remedied.  Take Dragon's blood, Bole-Armeniac, Pomegranate shells, white of an Egg, Mastick, Galls, of each one ounce.  Powder them, and make them all up with hot water.  Put some of this Confection into the hole that goes into the Matrix.  Or, Galls, Sumach, Plantain, great Comfrey, Allome, Chamaelaea.  Take equal parts of them all, and boil them in Rainwater, and Foment the Privities.  Or beat sour Galls very finely.  Mingle a little of the powder of Cloves with them.  Let them boil in sharp red Wine.  Wet a woolen cloth in it, and apply it to the part.  Or thus may you restrain that part of common Whores, with Galls, Gums, whites of Eggs, Dragon's blood, Acacia, Plantain, Hypocistis, Balanstia, Mastick, Cypress nuts, Grape skins, Acorn cups.  Or in that hollow part where the Glans breaks forth, and gaping, shows the Nucleus, with Mastick and Terra Lemnia.  If all these are boiled in red Wine or Vinegar, and the Matrix be often wet therewith, it will come very close, and be much straighter.  Or else powder all these, and cast them in through a Reed, or make a Fume under them.  Great Comfrey will be excellent for this purpose.  For flesh boiled with it will grow together.  And the the other also, if it is boiled, will very well glue together fresh wounds.  The Decoction of Ladies Mantel, or the juice, or distilled water of it cast into the Matrix, will so contract it, that Whores can scarce be known from maids.  Or, if they sit in a Decoction of it, especially, if we mingle other Astringent things with it, and wet the Secrets therewith.  The Distilled water of Starwort, being often injected into the Matrix, will make one scarce know which is corrupted, and which is not.  But if you will have, 

"A woman deflowered made a Virgin again," 

Make little Pills thus.  Of burnt Allome, Mastick, with a little Vitriol and Orpiment.  Make them into very fine powder, that you can scarce feel them.  When you have made them Pills with Rainwater.  Press them close with your fingers.  And let them dry, being pressed thin, and lay them on the mouth of the Matrix, where it was first broken open.  Change it every six hours, always Fomenting the place with rain or Cistern water.  And that for twentyfour hours, and it will here and there make little Bladders, which being touched, will bleed much blood, that she can hardly be known from a maid.  Midwives that take care of this, do it another way.  They contract the place with the Decoction of the forementioned things, then they set a Leech fast on upon the place, and so they make a crusty matter or Scab.  Which being rubbed will bleed.  Others when they have straightened the part, inject the dried blood of a Hare or Pigeon.  Which being moistened by the moisture of the Matrix, shows like live fresh blood.  I found out this noble way.  I powder Litharge very finely, and boil it in Vinegar, till the Vinegar be thick.  I strain out that, and put in more, till that be colored also.  Then I exhale the Vinegar at an easy fire, and resolve it into smoke. 






Chapter XXX 
"Some sports against women." 

Thus far I have shown how to beautify women.  Now I shall attempt some things against their decking of themselves, and make some merriment after those things that I seriously discovered to adorn them. 

"To make a painted face look pale." 

If you would know a painted face, do thus.  Chew Saffron between your teeth, and stand near to a woman with your mouth.  When you talk with her, your breath will foul her face, and make it yellowish.  But if she is not painted, the natural color will continue.  Or burn Brimstone in the room where she is.  For it there be Ceruse or Mercury Sublimate on her face, the smoke will make her brown, or black.  The painted women that walk at Puteoli, in the mountains of Phlegra, are made so black, as Silver money is, shut up in bags.  We may also know thus, 

"Whether she be painted with red." 

Chew grains of Cummin, or a clove of Garlic, and speak close by her.  If it is natural, it will remain.  But Counterfeit with Ceruse or Quicksilver, it presently decays. 

"To make a woman full of red Pimples." 

Of a Stellio is made an ill Medicament.  For when he is dead in Wine, all the faces of those that drink of it, will be red spotted.  Wherefore, they that would disfigure Whores, kill him in an Ointment.  The remedy is, the Yolk of an Egg, Honey and Glass.  Pliny. 

"To make the face green." 

Avicenna says, that the Decoction of Chamaelion put into a bath, will make him green colored that stays long in that bath.  And then by degrees he will recover his former color. 

"To make the hair fall of the head and beard." 

Touch any part of a mans body with a matter white as Milk, that the Salamander Vomits up out of its mouth, and the hairs will fall off.  And what is touched is changed into the Leprosy.  Pliny.
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The Proeme 

Now I am come to the arts, and I shall begin from Distillation, an invention of later times, a wonderful thing, to be praised beyond the power of man, not that which the vulgar and unskillful man may use.  For they do but corrupt and destroy what is good.  But that which is done by skillful artists.  This admirable art, teaches how to make spirits, and sublime gross bodies, and how to condense, and make spirits become gross bodies.  And to draw forth of plants, minerals, stones and jewels, the strength of them, that are involved and overwhelmed with great bulk, lying hid, as it were, in their chests.  Ant to make them more pure, and thin, and more noble, as not being content with their common condition, and so lift them up as high as heaven.  We can by chemical instruments, search out the virtues of plants, and better then the ancients could do by tasting them.  What therefore could be thought on that is greater?  It is  Nature's part to produce things, and give them faculties, but art may ennoble them when they are produced, and give them many several qualities.  Let one that loves learning, and to search out  Nature's secrets, enter upon this.  For a dull fellow will never attain to this art of Distilling.  First we will Extract waters and oils.  Then, the essences of Tinctures, Elixirs, Salts, and such-like.   Then we shall show how to resolve mixed bodies into the elements, and make them all more pure, to separate their diverse and contrary qualities, and draw them forth, that we may use them at pleasure.  And other things, that will never repent us to know and do.


Chapter I 

"What Distillation is, and of how many sorts." 

[image: image18.png]


Hether the art of Distillation were known to the learned Ancients, or no, I will not undertake to dispute, yet there is another kind of art to be read in Dioscorides, then what we use.  He says thus, There is an Oil extracted out of Pitch, by separating the watery part, which swims on the top, like Whey in Milk.  And hanging clean flocks of Wool, in the vapor arising from it while the Pitch boils, and when they are moist, squeezing them in some vessel.  This must be done as long as it boils.  Geber defines it thus, Distillation is the elevation of moist vapors in a proper vessel.  But we will declare the true definition of it elsewhere.  He makes three sorts of it, by Ascent, by Descent, and by Filtration.  But I say, by Ascent, by Descent, and by Inclination, which is a middle between the both, and is very necessary.  For when a thing is unwilling to ascend, we teach it by this to rise by degrees, by inclining the vessel, and raise it by little and little, until it becomes thinner, and knows how to ascend.  The instructions for Distillation shall be these, 

"Instructions for Distillation." 

First, provide a glass or brazen vessel, with a belly swelling out like a cupping glass, and sharpened upward like a top or a Pear.  Fit it to the under-vessel like a cap, so that the neck of that lower vessel may com into the belly of the upper.  A pipe must run about the bottom of the cap, which must send forth a beak, under which, there must stand another vessel, called the Receiver, from receiving the Distilling water.  Stop all the vents close with Straw Mortar, or rags of Linen, that the spirituous airy matter may not leak out.  The fire being put under this Stillatory, the enclosed matter will be dissolved by the heat of the fire into a dewey vapor, and ascend to the top.  Where, meeting with the cold sides of the head, it sticks there, being condensed by the cold, swelling into little bubbles, dewing the roof and sides.  Then, gathered into moist pearls, runs down in drops, turning into liquid, and by the pipe and nose is conveyed into the Receiver.  But both the vessels and the Receiver must be considered, according to the  Nature of the things to be Distilled.  For if they be of a flatulent vaporous nature, they will require large and low vessels, and a more capacious Receiver.  For when the heat shall have raised up the flatulent matter, and that finds itself strained in the narrow cavities, it will seek some other vent, and so tear the vessels in pieces, (which will fly about with a great bounce and crack, not without injuring the bystanders) and being at liberty, will save itself from further harm.  But if the things be hot and thin, you must have vessels with a long and small neck.  Things of middle temper, require vessels of a middle size.  All which the industrious artificer may easily learn by the imitation of  Nature, who has given angry and furious creatures, as the Lion and Bear, thick bodies, but short necks.  To show, that flatulent Humors would pass out of vessels of a larger bulk, and the thicker part settle to the bottom.  But then, the Stag, the Ostrich, the Camel Panther, gentle creatures, and of thin spirits, have slender bodies and long necks, to show that thin, subtle spirits, have slender bodies and long narrower passage, and be elevated higher to purify them.  There is one thing which I must especially inform you of, which is, that there may be a threefold moisture extracted out of plants.  The nutritive, whereby they live, and all dried herbs want.  It differs little from fountain or ditch water.  The substantial, whereby the parts are joined together, and this is of a more solid nature.  And the third is the radical Humor, fat and oily, wherein the strength and virtue lies.  There is another thing, which I cannot pass over in silence, it being one of the principles of the art, which I have observed in diverse experiments, which is, that some mixed together bodies, do exhale thin and hot vapors first, and afterwards moist and thick.  On the contrary, others exhale earthly and Phlegmatick parts first, and then the hot and fiery, which being fixed in the inmost parts, are expelled at last by the force of the fire.  But because there can be no constant and certain rule given for them, some I will mark unto you, others, your own more quick ingenuity must take the pains to observe.




Chapter II 

"Of the Extraction of Waters." 

The extraction of waters, because it is common, I will dispatch in a few words.  If you would Extract sweet waters out of hot plants, and such as are earthy, and retain a sweet favor in their very substance, these being cast into a Stillatory, without any art, and a fire made under them, yield their odors.  As you may draw sweet waters out of, 

"Roses, Orange flowers, Myrtle and Lavender, and such like," 

Either with Cinders, or in Balneo Mariae, but only, observe to kindle the fire by degrees, lest they burn.  There are also in some plants, sweet leaves, as in Myrtle, Lavender, Citron, and such like, which if you mix with the flowers, will no way hinder the favor of them, but add a pleasantness to the waters.  And in places where flowers cannot be gotten, I have seen very sweet waters extracted out of the tendrils of them.  Especially, when they have been set abroad a sunning in a vessel for some days before.  There is a water, of no contemptible scent, drawn out of the leaves of Basil Gentle, (especially being aromatized with Citron or Cloves) by the heat of a gentle bath, heightened by degrees, and then exposing it to the Sun for some time.  There is an odoriferous water extracted out of the flowers of Azadaret, or Bastard Sycamore, very thin and full of favor.  The way to find out whether the odor be settled in the substance of the plant, or else in the surfaces or outward parts is this, rub the leaves of flowers with your fingers, if they retain the same scent, or cast a more fragrant breath, then the odor lies in the whole substance.  But on the contrary, if after your rubbing, they do not only lose their natural scent, but begin to stink, it shows that their odor resides only in their surfaces, which being mixed with other ill favored parts, are not only abated, but become imperceptible.  In Distilling of these, we must use another art.  As for example, 

"To Extract Sweet Water out of Gilliflowers, Musk, Roses, Violets, and Jasmine, and Lilies." 

First draw the juice out of some wild Musk Roses, with a gentle heat in Balneo Mariae, then remove them, and add others.  For if you let them stand too long, the scent which resides in the surfaces is not only consumed, but the dull stinking vapor which lies in the inward parts is drawn forth.  In this water, let other Roses be infused for some hours, and then taken out and fresh put in, which the oftener you do, the sweeter it will smell.  But stop the vessel close, lest the thin scent fly out and be dispersed in the air.  And so you will have a most odoriferous water of Musk Roses.  The same I advise to be done with Jasmine, Gilliflowers, Lilies, and Violets, and Crows-toes, and the like.  But if you are not willing to Macerate them in their own waters, the same may be done in Rosewater.  By this art, I have made waters out of flowers of a most fragrant smell, to the admiration of artists of no small account.  But because it happens sometimes by the negligence of the operator, that it is infected with a stink of burning, I will teach you, 

"How to correct the stink of burning." 

Because that part which lies at the bottom feels more heat then the top, when it comes to pass, that before the one be warm, the other is burnt, and often stinks of the fire, and offends the nose.  Therefore Distil your waters in Balneo Mariae with a gentle fire, that the pure clear water may ascend, and the dregs settle in the bottom with the Oil, a great cause of the ill favor. 

"How to draw a great quantity of water by Distillation." 
Fasten some plates of Iron or Tin round the top of the Stillatory.  Set them upright, and let them be of the same height with it, and in the bottom fasten a spigot.  When the Stillatory becomes hot, and the elevated vapors are gathered into the cap, if that be hot, they fall down again into the bottom, and are hardly condensed into drops.  But if it be cold, it presently turns into water.  Therefore pour cold water between those places, which by condensing the vapors, may drive down larger currents into the Receiver.  When the cap, and the water upon it begin to be hot, pull out the spigot, that the hot water may run out, and fresh cold water be put in.  Thus the water being often changed, that it may always be cold, and the warm drawn out by the spigot, you will much augment the quantity of your water. 

Chapter III 

"Of Extracting Aqua Vitae." 

It is thus done.  Take strong rich Wine growing in dry places, as on Vesuvius, commonly called Greek Wine, or the tears or first running of the Grape. Distil this in a glass Retort with Cinders, or in Balneo Mariae, or else in a long necked Still.  Draw out the third part of it, and reserve the rest, for it is turned into a perfect sharp Vinegar, there remaining only the carcass of the Wine.  For the life and tenuous part is taken out.  Then Distil the same again, and the third time, always drawing off a third part.  Then prepare a vessel with a longer and straighter neck, of three cubits, and Distil it again in this.  At last, put it into the mouth of the fire.  The thin spirits of the Wine, will pass through all, and fall down into the Receiver, and the Phlegm, which cannot get passage, will settle to the bottom.  The note of perfect depuration from Phlegm, will be, if a rag being dipped in it, and set on fire, does burn quite away.  Or, if some of it, being dropped on a plain board, be kindled into flame, leaves no moisture or mark of it.  But all the work depends on this, that the mouth of the vessel be exactly stopped and closed.  So the least spirit may not find vent and fly into the air.  The fittest thing to stop them with, is an Ox's bladder, or some other beast, for being cut into broad fillets, and while they are wet, rolled and tied about where the mouths of the vessels meet, it will alone keep in the he expiring vapors.  You may observe this in the Distillation of it.  The coals being hot, the vessel boils, and a most burning spirit of the Wine, ascends through the neck of the vessel.  It is hot below, and cold on the top, till it gets into the cap, then, encountering cold, it turns into water, and runs down by the nose into the Receiver .  And what was a long time ascending, then, in a small interval of time, flows down again to the under placed glass.  Then, the cap, being cold, sends down that quality through the neck into the very belly of the Stillatory, until the spirit, being separated from the Phlegm, works the same effect again.  I used to suffer the Wine to ascend, so long as the spirit runs invisible into the Receiver .   For when the Phlegm ascends, there will appear bubbles into the cap, and streams, which will run into the water through the nose.  Then I take away that dead carcass of Wine, and pour in fresh Wine, and extract the spirit out of that the same way. 

"To do the same a more compendious way." 

Those who desire to do this in a shorter time, must make a Brass vessel, of the bigness of an ordinary barrel, in the form of a Gourd, but the nose of the cap must be made of Glass, or Brass of fifteen or twenty foot, winding about with circling revolutions, or mutual crossings, or as it were with the circling of Snakes, which they must set in wooden vessels, full of cold water, that passing through, it may be received into the Receiver.  For when it has Distilled the third part of the Wine in three hours, thy must cast out the residue, and put that which is Distilled into the Stillatory again.  And the second time Distil out a third part.  So also a third time in the same day.  At length, they put it into a Stillatory with a longer neck  and separate the Phlegm from it.  Some make the cap with three or four heads, setting one upon another, all being previous but the uppermost.  And every one having his nose, and particular Receiver.  They fit them to the vessel with a long neck set them on, bind them and Lute them, that they have no vent.  The water which Distilled out of the uppermost head, is clearest and most perfect.  That out of the lowest, more imperfect, and must be reserved asunder, for they will be of different estimation.  The highest will be clear from all Phlegm, the lower full of it, the middle in a mean between them both. 

"How to make Aqua Vitae of new Wine ." 
It may be done without the charge of charge of coals and wood, neither does it require the attendance of a learned artist, but of an ignorant clown, or a woman.  For this spirit is drawn out merely by the vehement working of  Nature, to free herself without any other help whatever. When the Wine is run out of the press into the Hogshead, and other vessels, and begins to purge, place an earthen neck, or one of wood, being two cubits in length, upon the Bung hole of the vessel.  Set the cap upon the neck, and Lute the joints very close, that there be no vent.  Set the Receiver under the nose to take the water which flows down.  Thus thine  exaltations being elevated by the working spirits of the Wine, are converted into water, merely for the work of  Nature, without the help of fire, which therefore has his particular virtues, which we will pass over now, and mention them in another place. 






Chapter IV 
"How to Distil with the heat of the Sun." 


We may Distil not only with fire, but with the Sun and Dung.  But the last taints the Distilled waters with a scurvy scent.  The Sun extracts the best water, and is very useful for many medicines.  The heat of the fire changes the nature of things, and causes hot and fiery qualities in them.  Wherefore in all medicines for the eyes, we must use waters extracted from the Sun.  For others do fret and corrode the eye, these are more gentle and soft.  The Sun extracts more water then the fire, because the vapors do presently condense and drop down, which they do not over the fore, because they are driven up with a force, and stick to the sides of the Stillatory, and fall down again into the bottom.  There are other advantages which shall be explicated in their proper places.  Besides, it is good husbandry.  For the work is done without wood, coals, or labor.  It is but filling the vessels with the ingredients, and setting them in the Sun, and all the pains is past.  Therefore to explain the manner in a few words.  Prepare a form of three foot in height, two in breadth, and of a length proportional to the number of vessels you intend to set to work.  If many, make it longer, if a few, let it be shorter.  Board up that side next to the Sun, lest the heat does warm the Receivers, and make the water ascend again.  In the middle of the upper plank of the form, make several holes for the necks of the glasses to pass down through.  When the Sun has passed Gemini, (for this must be performed in the heat of summer only) set your form abroad in the Sun.  Gather your herbs before the sunrise, pick them and cleanse them from dust and dirt of men's feet, from the urine and ordure of worms and other creatures, and such kind of filth and pollutions.  Then, lest they should and soil the water, shake them, and wipe them with cloths, and lastly, wash your hands, and then dry them in the shade.  When they are dried, put them into the glasses, take some wire Cithern strings, and wind them into round clues, so that being let go, they may untwine themselves again.  Put one of these into the mouth of each glass, to hinder the herbs from falling out, when the glasses are turned downwards.  Then thrust the necks through the holes of the form into the Receivers, which are placed underneath, and admit them into their bellies.  Fasten them together with linen bands, that there may be no vent.  And place the Receivers in dishes of water, that the vapor may the sooner be condensed.  All things being thus provided, expose them to most violent [image: image19.png]


heat of sunbeams.  They will presently dissolve them into vapors, and slide down into the Receivers.  In the evening, after sunset, remove them, and fill them with fresh herbs. The herb Polygonum, or Sparrows-tongue, bruised, and thus Distilled, is excellent for the inflammation of the eyes and other diseases.  Out of St. Johnswort, is drawn a water good against cramps, if you wash the part affected with it.  And others also there are, too long to rehearse.  The manner of Distilling, this figure expresses.





Chapter V 
"How to draw Oil by Expression." 

We have treated of waters, now we will speak of Oils, and next of essences.  These require the industry of a most ingenious artificer.  For many the most excellent essences of things, do remain in the Oil, as in the radical moisture, so close, that without the greatest art, wit, cunning, and pains, they cannot be brought to light.  So that the whole art of Distillation depends on this.  The chiefest means is by Expression, which, though it be different from the art of Distillation, yet because it is necessary to do it., it will not be unnecessary to mention here.  The general way of it, is this.  Take the seeds out of which you would draw Oil, blanch them, and strip them of their upper coats, either by rubbing them with your hands, or picking them off with your nails.  When they are cleansed, cast them into a Marble Mortar, and beat them with a wooden Pestle.  Then sprinkle them with Wine, and change them into a leaden Mortar.  Set them on the fire, and stir them with a wooden spoon.  When they begin to yield forth a little oiliness, take them from the fire, and prepare in readiness two plates of iron of a fingers thickness and a foot square.  Let them be smooth and plain on one side, and heated so that you can scarce lay your finger on them, or, if you had rather, that they may hiss a little when water is cast upon them.  Wrap the almonds in a Linen cloth being wetted, squeeze them between these plates in a press.  Save the Expression, and then sprinkle more Wine on the pressed Almonds or seeds.  Allow them some time to imbibe it.  Then set them on the fire, stir them, and squeeze them again, as before, until all the Oil is squeezed out.  Others put the seeds when they are bruised and warmed, into a bag that will not let the Oil strain through, and by twining two sticks about, press them very hard and close.  Then they draw the Oil out of them, when they are a little settled. 

"To draw oil out of Nutmegs." 
Beat the Nutmegs very carefully in a mortar, put them into a skillet, and warm them, and then press out the Oil which will presently congeal.  Wherefore, to make it fluid and more likely to penetrate, Distil it five or six times in a Retort, and it will be as you desire.  Or else, cast some burning sand into it, and mix it, and make it into rolls, which being put into the neck of a Retort, and a fire kindled, will the first time remain liquid. 

"To Extract Oil out of Citron seed." 

We must use the same means.  Blanch and cleanse them.  An Oil of gold color will flow out.  They yield a fourth part, and it is a powerful Antidote against Poison and Witchcraft, and it is the best Menstruum to extract the scent out of Musk, Civet and Amber, and to make sweet ointments of, because it does not quickly grow rank. 

"Oil of Poppy seed." 

Is extracted the same way, and yields a third part of a golden color, and useful in dormitive medicines.  Also, this is made, 

"Oil of Coloquintida seeds." 

The fairest yield a sixth part of a golden color.  It kills worms, and expels them from the children, being rubbed on the mouth of their stomach.  Also, 

"Oil of Nettle Seed." 

An ounce and a half may be extracted out of a pound and a half of seeds, being picked and blanched. It is very good to dye women's hair of a gold color. 

"Oil of Eggs." 

Is made by another art.  Take fifty or sixty Eggs, boil them till they are hard.  Then peal them, and take out the yolk.  Set them over warm coals in a tinned Posnet, till all their moisture be consumed, still stirring them with a wooden Spattle.  Then increase the fire, but stir them continually lest they burn.  You will see Oil sweat out.  When it is all come out, take away the fire, and skim off the Oil.  Or, when the Oil begins to sweat out, as I said, put the Eggs into a press, and squeeze them very hard.  They will yield more Oil, but not so good.



Chapter VI 

"How to Extract Oil with water." 

Now I will declare how to Extract Oil without Expression.  And first, out of spices, seeds, leaves, sticks, or anything else.  Oil being to be drawn out only by the violence of fire, and very unapt to ascend, because it is dense.  Considering also, that aromatic seeds are very subtle and delicate.  So that if they be used too roughly in the fire, they will stink of smoke and burning.  Therefore, that they may endure a stronger fire, and be secure from burning, we must make the assistance of water.  Those kinds of seeds, as I said, are endued with an airy, thin, volatile essence.  And by the propriety of their nature, elevated on high, so, that in Distillation, they are easily carried upward, accompanied with water, and being condensed in the cap of the Stillatory, the oily and watery vapors, run down together into the Receiver. Choose your seeds of a full ripeness, neither too new, nor too old, but of a mature age.  Beat them and Macerate them in four times their weight of water, or so, that the water may arise the breadth of four fingers above them.  Then put them into a Brass pot, that they may endure the greater fire. And kindle your coals into a vehement heat, that the water and Oil may ascend and slow down.  Separate the Oil from the water, as you may easily do.  As for example, 

"How to draw Oil out of Cinnamon." 

If you first Distil Fountain water twice or thrice, you may extract a greater quantity of Oil with it.  For being made more subtle, and apt to penetrate, it pierces the Cinnamon, and draws the Oil more forcibly out of its retirements.  Therefore, take CXXXV pounds of Fountain water, Distil it in a glass Alembick.  When forty pounds are drawn, Distil that until fifteen flow out.  Then cast away the rest, and draw five out of those fifteen.  This being done, Macerate one pound of Cinnamon in five of water, and Distil them in a Retort or Alembick.  First, a milky water will flow out with the Oil, next clear water.  Cast the water in over the Oil, and separate them as we shall teach you.  Of a pound of Cinnamon, you will scarce receive a Drachm of Oil. 

"How to draw a greater quantity of Oil out of Cinnamon." 

I used to do it in this manner, to the wonder of the best and subtlest artists.  Provide a Descendatory out of the bath, (the making of which, I will show hereafter) and put your Cinnamon, being grossly beaten into a glass Retort.  Set it in its proper place, and put water into the bath; the heat of the fire by degrees, will draw a little water in many days.  Receive it carefully, and pour it again into the Cinnamon that it may reimbibe its own water, so let it remain a while.  Afterwards, kindle the fire, and you shall receive a little water and Oil.  Do this a third and fourth time, and you will gain an incredible quantity.  You may try the same in other things. 

"Oil of Cloves." 

May be extracted in the same manner.  To every pound of Cloves, you must add ten of water, Distil them as before.  So shall you have both water and Oil.  It will yield a twelfth part.  The Oil is good for medicines, and the water for sauces.  So also is made, 

"Liquid oil of Nutmegs." 

If you bruise them, and put them with the water into a vessel, and Distil them as before, they will yield a sixth part. 

"Oil of Mace and Pepper." 

Is drawn in the manner, much stronger, but in less quantity. 

"Oil of Anis Seed." 

May be thus extracted, an ounce out of a pound.  It congeals in winter like Camphire or snow.  In the summer it dissolves.  Let the seeds be Macerated in water for ten days at least.  For the longer they lie there, the more Oil they will yield. 

"Oil of Fennel." 

Is extracted in the same quantity.  When the seeds are ripe and fresh, they have most Oil, for they yield as much more. 

"Oil of Coriander." 

This yields but a small quantity, and is of very hard extraction.  There is scarce one Drachm drawn out of a pound.  New seeds yield most.  And to be short, in the same manner are extracted the Oils out of the seeds of Carrot, Angelica, Marjoram, Rue, Rosemary, Parsley, Smallage and Dill, and suchlike. 

"Oil of Rosemary and Lavender flowers," 

And such others, which being dried, afford no Oil, may be thus extracted.  Put the flowers into a Receiver, and set it close stopped in the hot Sun for a month.  There will they dissolve into liquor, and fly up to the sides of the glass.  Then being condensed again, fall down and Macerate in themselves.  At a fit time, add water to them and Distil them, as the former.  So shall you draw forth with the water a most excellent sweet Oil. 

"Oil of Juniper and Cypress wood." 

May be drawn out by the same art, if you Macerate the dust of them in their own or in Fountain water for a month, and Distil them in the same manner.  The Oil will come out by drops with the water, of a strong scent, and excellent virtue.  These I have tried, the rest I leave to you. 

Chapter VII 

"How to Separate Oil from Water." 

When we Extract Oils, they run down into the Receiver together with the water.  They must then be separated, lest the Phlegm, being mixed with the Oil does weaken the virtue of it.  That it may obtain its full vigor, it must be purified by Distillation and separation.  For being put into a Retort or broad Stillatory, over a gentle fire, the water will run out, and the remaining liquor will be clear Oil.  This work of separation is very laborious.  Yet there are very artificial vessels invented, by the help of which, all the water may be drawn off, and the Phlegm, only pure Oil will remain.  Prepare a glass vessel.  Let it be broad and grow narrower by degrees downwards, until it comes to a point, like unto a tunnel.  Put the Distilled water, which contains of the phlegmatic water and Oil into this vessel, let it stand a while.  But stop the mouth of it with your finger, so that removing it away, the water may first run out, and the Oil sink down by degrees.  When it is descended into the narrow part, so that the Oil becomes next to your finger, stop the hole, and let the orifice be but half open for the water to pass out. When it has all run out, empty the Oil into another vessel.  There is another very ingenious instrument found our for  to separate Oil, with a great belly and a narrow neck, which a little nose in the middle.  Pour the Oil mixed with water into the vessel, the water will possess the bottom, the Oil the neck. Drop water gently into it, until the Oil ascends up to the nose.  Then incline the vessel downward, and the Oil will run out clear and unmixed.  When you have emptied out some, drop in more water, until the Oil be raised again up in the nose.  Then stop it down, and pour out the rest of the Oil. But if the Oil settles to the bottom, and the water swims on the top, as very often happens, filtrate it into a broad dish, or any other vessel with a cotton cloth.  The water will run out, and the Oil will remain in the bottom very pure.




Chapter VIII
"How to make an instrument to Extract Oil in a greater quantity and without danger of burning." 


We may with several sorts of instruments,  use several kinds of extractions.  Among the rest, I found out one, whereby you may draw Oil with any the most vehement fire without danger of burning, and a greater quantity, then by any other.  And it is fit for many other uses also.  Prepare a vessel in the form of an Egg, of the capacity of half an ordinary barrel.  Let the mouth of it, be of a convenient bigness to receive in your arm, when there shall be occasion to wash it, or to fill it with several sorts and degrees of things to be Distilled.  Let it be tinned within, then set a Brass head on it of a foot high, with a hole in the bottom fit to receive the neck of the lower vessel, and stop the mouth of it exactly.  Out of the top of the head, there must arise a pipe of Brass, fifteen or twenty foot long, bent into several angles that it may take up less room, and be more convenient to be carried.  The other end of this pipe, must be fastened into the belly of another vessel, which must be of lesser capacity then the former, but of the same figure.  Fix a head upon this also, with a pipe of the same length, and bent like the former, whose lower end shall be received into another straight pipe, which passing through the middle of a barrel, at last falls into the Receiver.  The manner of using it is this;  Put your leaves, stalks, or seeds, being beaten small, into the Brass pot, and pour as much Fountain water on as will cover them a handful or five large fingers over, then set on the head, and stop the joints very close.  Put the other end of the pipe into the other pot, and joint them [image: image20.png]


exactly.  Then set on the other head, and fasten the lower end of its crooked pipe into that straight one, which passing through the barrel, runs into the Receiver.  If the joints are anywhere faulty, stop them with flax, and paste them with wheat flour, and the white of an Egg, then roll them about and tie them close with fillets, cut out of a bladder.  For when the vapors are forced by the heat of the fire, they are so attenuated, that they will break forth through the least rim or chink, in spite of all your endeavors.  Fill the barrel with cold water, and when it begins to grow hot, draw it out through a cock at the bottom, and supply fresh water, that the pipe may always be kept cool.  At length, make the pot boil, at first with a gentle fire, then increase them by degrees, until the vehemence of the heat, does make the vapors hiss as it were ready to break the pipes, as they run through them, so they will be elevated through the retorted pipes, and leave the Phlegmatick water in the lower vessel, till passing through the cold pipe.  They will be condensed into liquor, and all down into the Receiver.  If the water does consumes away in the boiling, pour in more being first warmed, through a little pipe which the  pot must have on one side with a spigot to it for this purpose.  But be sure to stop the spigot very close, that there may be no vent.  Afterwards, separate the Oil from the water, Sublime and purify it in another vessel.  Of all the instruments that I ever saw, not any one of them extracted a greater quantity of Oil, and with less labor and industry then this.  Thus you may without any fear of burning, draw Oil out of flowers, leaves, spices, Gums, and wood with the most vehement fires, as also out of Juniper and Laurel berries.




Chapter IX 

"The description of a Descendatory, whereby Oil is extracted by descent."
I cannot refrain from describing here an instrument found out by my own private experience, which I hope will be of no small profit to the ingenious.  By which they may draw Oil out of any the least of things without any fear of burning.  For there are many tenuous, oily flowers, as of Rosemary and Juniper, and other things, as Musk, Amber, Civet, Gum and suchlike out of which may be drawn oils very sweet and medicinable.  But they are of so thin a substance, that there is a very great hazard of burning them, when they are forced by the heat of the fire without which, neither fat things will be elevated, nor extracted.  Therefore to remedy these inconveniences, I have invented an instrument, by which oil shall descend without any labor or danger of burning.  Let a vessel be made of Brass, in the form of an Egg, two foot high, and of the same breadth. Let it be divided towards the top, of which the upper part most serve for a cover, and be so fitted to be received into the lower part, that the joints may closely fall in one another, and be exactly stopped. In the lower part, towards the middle, about half a foot from the mouth, let there be a Copper plate fitted, as it were the midriff, so that it may easily be put and taken out.  In which there must be made three hollow places to receive the bottom of three retorted vessels, the rest of the plate must be previous, that the boiling water and hot spirits may have passage to rise upwards.  Out of the sides of the vessel there must be three holes, through the which the necks of the Retorts may pass, being glued and fastened to their pipes and Flax, and tied with fillets of bladders.  So that not the least air, much less any water may leak out.  When you prepare to work, fill the glass Retorts with the things you intend to still,  thrust the necks through the holes outward, and lay their bodies in the prepared hollowness of the cross plate, somewhat elevated.  If there remain any void space between the necks, and the sides of the holes they pass through, stop it with flax, and tie it about with fillets of bladder, and fill the vessel with water, within three fingers up to the cross plate.  The vessel, being covered, and the joints well stopped and glued, and bound about, so that the force of the vapors arising, may not burst it open, and scald the faces of the bystanders, kindle the fire by degrees, until it becomes very vehement. Then will the vapors make a great noise, almost sufficient to terrify one.  First water, then water and Oil will Distil out.  I cannot contain myself from relating also another instrument invented for the same purpose.  Make an oval Brass vessel, as I advised before, with a hole bored through the bottom.  To which fasten a pipe that may arise up to the mouth of  the vessel under, may by degrees receive the swelling parts of the neck.  Adapt a cover to this vessel that it may be close stopped and Luted as we said before.  You must make a furnace on purpose for this use.  For the fire must not be made in the bottom, but about the vessel.  The use is this; fill the glass with flowers or other things, put in some wire Lute-strings after them, that they may not fall out again when the glass is inverted.  Thrust the neck through the Brass pipe.  Put on the cover, and plaster it about.  Set the Receiver under the furnace that it may catch the falling water and Oil.  Then kindle the fire about the sides of the pot, the violence of which, will elevate vapors of burning water, which, beating against the concave part of the cover, will be reverberate upon [image: image21.png]


the bottom of the gourd glass, whose fervent heat, will turn the water and Oil into vapor, and drive it down into the Receiver.  I will set down some examples of those things which I made myself a trial of.  As, 

"How to Extract Oil out of Rosemary flowers." 

Fill the Retorts with the leaves and flowers of Rosemary, and set them in the Brass furnace.  The fire being kindled will force out first a water, and afterwards a yellow Oil, of a very strong and fervent odor, a few drops of which, I have made use of in great sicknesses, and driving away cruel pains.  You may extract it easier, if you Macerate the flowers or leaves in their own, or Fountain water, for a week.  In the same manner, 

"Oil of Citron Pill," 

Is extracted when Citrons have come to perfect ripeness.  Shave off the peal with a gross Steel file.  Put the filings into a pot, and set them to Macerate ten days in Dung, being close stopped up.  Then accommodate them to the furnace, and kindle fire.  An Oil mixed with water Distils out with a most pleasant scent.  The same may be done with Orange and Lemon peal.  In places where flowers and fruits are not to be had, they cut off the tops of branches and tendrils, and slice them into four inch pieces, and so Distil them. 

"Oil of Roses, and Citron flowers." 

Is drawn after the same sort, a most excellent Oil, and of an admirable favor.  But because the Oil is very hardly distinguished from the water, pour the water into a long glass with a narrow neck, and expose it to the Sun being close stopped.  The Oil will by little and little, ascend to the top, which you must gather off with a Feather or pour out by inclining the glass. 

"Sweet Oil of Benjamin." 

Is to be made by putting Benjamin into a glass Retort, and fitting it to the furnace.  Then increase the fire without any fear of combustion, and you will obtain a fragrant Oil, to be used in precious ointments.  So Oil of Storax, Calamite, and Labdanum, and other Gums.  So also, 

"Oil of Musk, Amber, and Civit." 

Cannot be Extracted more commodiously by any instrument, art or labor, then by the aforesaid, for they are of so thin a substance, that they can hardly endure any but the least heat, without contracting a scurvy base stink of burning.  Yet by this artifice, it may be drawn out very safely.  I see nothing to the contrary, but that we may Extract Oil out of spices also, very securely by the same artifice.

Chapter X 

"How to Extract Oil out of Gums."
There is a peculiar extraction of Oil of gums, which, although they require the same means almost as the former, that is, the mixing them with waters, and macerating them for many days, then putting them in a Brass pot, and by a vehement fire, forcing out the Oil with the water.  Yet it does come out but in a small quantity of an excellent odor, and free from the stink of the fire, as thus they deal with Opoponax, Galbanum, Storax and others.  But they are distilled also another way, by ashes, which does require the diligent attendance of the workman, and a singular judgment and provident dexterity in him.  For it is rather an ingenious then painful operation.  I will set down an example, 

"How to Extract Oil out of Benjamin." 

Macerate the Benjamin in Rosewater, or omitting that, put it into a Retort.  Set the Retort into a pot full of sand, so that it may fill up the space between the sides of the pot, and bottom of the Retort.  Put the neck of it into a Receiver with a wide belly.  Kindle the fire by little and little, and without any haste or violence of heat, let the water Distil.  By and by increase the fire that the Oil may flow out, yet not too intensely, for fear of burning, but moderately between both.  The oily vapors will straight fill all the Receiver, then will they be condensed and turn into flakes like wool, and sticking to the sides and middle of the glass, present you with a pleasant spectacle.  By and by they are turned into little bubbles, so into Oil , and fall down to the bottom.  Keep the fire in temper, until all the feces are dried, then remove it, for fear of ustion. 

"Oil of Storax," 

Is drawn in the same manner, but if the Storax be liquefied, it will run with a gentle fire.  It is of a strong and quick odor.  Calamites requires a more lively fire, such as was used in Benjamin, and a diligent attendance. For too much fire will cause adustion on it. 

"Oil of Laudanum." 

Beat the Laudanum, and Macerate it fifteen days in Aqua Vita,, or Greek wine, at least ten.  For the longer it infuses, the sooner it will run into Oil.  Draw it with a gentle fire, it will distill out by drops after the water. 

"Oil of Turpentine." 

Is extracted easily, for it flows with a gentle fire.  But beware in the operation, that no smoke evaporates out of it, for it will presently take fire, and with a magnetic virtue attract the flame, and carry it into the Retort, where it will hardly be extinguished again.  Which will happen in the extraction of, 

"Oil of Olives, and Linseed Oil." 

If you Distil common Oil, it will hardly run.  Yet increasing the fire, it will come out in six hours.  You must be very careful, that the ashes and pot do not wax too hot.  For if the Oil with take fire, it will break the vessels, and fly up, that it can hardly be quenched, and reach the very ceiling, so that it is best to operate upon Oils in arched rooms.  From hence artificers of fireworks, learned to put Oil in their compositions, because it quickly takes fire, and is hardly extinguished.

Chapter XI 

"Several arts how to draw Oils out of other things." 

The nature of things being diverse, does require divers ways of distilling Oil out of them.  For some being urged by fire, are Sublimed, and will not dissolve into Liquor.  Others cannot endure the fire, but are presently burned.  From which variety of tempers, there must arise also a variety in the manner of Extraction.  I will set down some examples of these, that ingenious artists may not despair to draw Oils out of anything whatever. 

"Oil out of Honey" 

Is hard enough to be Extracted.  For it swells up with the least heat, and rises in bubbles.  So that it will climb up through the neck of the Retort, though it be never so long, into the head, and fall into the Receiver before it can be dissolved into Liquor or Oil.  There are diverse remedies found out to help this.  Take a glass with a short wide neck, put your Honey into it, and stop it in with Flax quite overlaid two fingers thick.  This will repress the Honey when it swells and froths, and make it sink down again.  Clear water will drop out at first.  But when it begins to be colored, take away the Receiver, and set another in the place, so to keep the waters severally.  Or put Honey into any vessel, so that it may fill it up four large fingers above the bottom, and cover it close, as the manner is.  Then dig a hole in the ground, and set the vessel in, as far as the Honey rises.  Then Lute and plaster it about four fingers above the ground, and dry it well.  Kindle your coal round about it.  Then the Honey will grow hot, and by degrees stick to the pot.  But because the heat is above it, it cannot swell up, but very easily distills water and Oil.  First, yellow, next reddish, until the Honey is turned into a very coal.  There is another way, which may be performed by any woman.  Pour the Honey into a new Pipkin, and cover it.  Dig a hole, and bury it abroad about a cubit under ground.  There let it putrefy for ten days.  Then take it up, and there will swim on the top of the Honey a crystal Liquor, which you must strain out, and stop the Pipkin again, and bury it as before.  About a week after, view it again, and strain out the over-flowing water.  So the third and fourth time, until all the Honey is converted into water, which you may see by uncovering the Pipkin.  Distil the water according to art, and it will yield water and Oil easily enough. 

"Oil of Camphire." 

Beat Camphire very small, and put it into common Aqua Fortis, made of Saltpeter, and Coppress Distilled and clarified.  Set the pot in a bath or stove for half a day, and you will see a clear bright Oil swim on the top of the water.  Incline the pot gently, and pour it off, and clarify it in a Retort.  so shall you have a beautiful, thin and sweet Oil. 

"Oil of Paper and Rags." 

Roll up your paper like a pyramid, as grocers do, when they lap up anything to lay by, or send abroad.  Clip the edges even.  And taking a hold of the top of it with a pair of Pincers.  Set it on fire with a candle.  And while it flames, hold it downward over a broad dish half a finger distant from the bottom, so that the smoke may hardly fly out.  And still as the fire consumes the paper, let your hand sink, that may always keep the same distance from the dish.  When it is quite burned, you will find a yellow Oil , stinking of burning, upon the bottom of the dish.  Gather it up, and reserve it.  It is excellent to drive away Freckles and Pimples in women's faces, being applied.  Almost in the same manner, 

"Oil of Wheat ." 

Lay your Wheat plain upon a Marble Mortar, being turned with the bottom upwards, and cover it with a plate of Iron, almost red hot, and press it hard.  Out of the sides there will be expressed an Oil of a yellow color, and stinking of burning, which is good for the same purposes.  That which is good to refresh decayed Spirits, is prepared another way. 

Chapter XII 

"How to Extract Oil by Descent." 


The way is common and vulgar to all.  For it is done by Ustulation.  But the Oils are of a most offensive favor, and can be used only in outward medicines.  For they are not to be taken inwardly.  Prepare a Pipkin of tough Clay, and able to endure fire, well Vernished within, that there may be no suspicion of running out.  Let the bottom be full of holes, set upon another earthen Pipkin whose mouth is large enough to receive the bottom of the upper Pipkin.  Lute them close together.  Fill the Pipkin with slices of your Wood.  Cover it and Lute it.  Then dig a hole, and set the Pipkins into it, and fling in the earth about it, and tread it down close and throw sand over it two inches thick. Make a gentle fire just over the Pipkin, which you must increase by degrees, until the Pipkins have stood there a whole day.  After this, remove the fire.  And when the heat is spent, dig up the Pipkins, and you will find the Oil strained down into the lower.  Which you must Distil again in a Retort, to purify from filth.  To add something to the former invention, I always do thus.  I make a Trestle with legs of two foot in length.  There must a hole be bored in the plank of it, to receive the neck of the Limbeck.  Upon the Trestle fasten an Iron plate to keep the wood from burning.  Underneath, about the middle of the feet, fasten a board, upon which the Receiver may stand, and meet with the neck of the inverted vessel.  Which being filled with the materials to be stilled.  Kindle a fire about it.  Therefore you would extract, 

"Oil out of Lingnum Guaiacum," 

Fill it with the dust of Lingnum Guaiacum, and Lute it close with Straw Mortar, twice or thrice double.  When it is dried in the Sun, put into the neck, wire strings, and thrust it through the hose of the Trestle into the mouth of the Receiver, and Mortar them together.  The kindle the fire on the plate about the body of the Limbeck, at some distance at first, and by degrees closer and hotter.  But let it not be red hot, until you think it is all burned.  Then remove from the fire, and let it rest a while, until it is cold, and you shall find in the lower vessel a black stinking burnt Oil.  In this manner is Oil drawn out of Juniper, Cypress, and Lingnum Aloes.  But in this last, you must use art and diligence, and a gentle fire, because it is mixed in Ointments. 





Chapter XIII 
"Of the Extraction of Essences." 

We have delivered the several kinds of extractions of Oils, now we are come to Quintessence's, the extraction of which, we will here declare.  The Paracelsians define a Quintessence to be the form, or spirit, or virtue, or life, separated from the gross and elementary impurities of the body.  I call it the life, because it cannot be extracted out of the bones, flesh, marrow, blood, and other members.  For wanting life, they want also the Quintessence.  I say, separated from elementary impurities, because when the Quintessence is extracted, there remains only a mass of elements void of all power.  For the power, virtue, and medicinable qualities, are not the elements, but in their Essences, which yet are elements, and contain the virtues of the elements in them, in the highest degree.  For being separated from the grossness of their bodies, they become spiritual, and put forth their power more effectually and strongly when they are freed from them, then they could while they were clogged with the elements.  They are small in bulk, but great in operation.  The strength of Quintessence's, is not to be judged by the degrees of their qualities, but of their operation.  For those which soonest and clearest root out a disease, are reckoned in the first degree.  So the Essence of Juniper, is reckoned the first degree of operation, because it cures the Leprosy by purging the blood only.  The Essence of Amber in the second, because it expels Poison, by purging the heart, lungs, and members.  Antimony in the third, because (beside the former virtues) it also purges the body.  But Gold of itself alone, has all those virtues, and renews the body. Wherefore the fourth degree and greatest power, is attributed to it. But how to extract these Essences is a very difficult work.  For they may be either Oil, or Salt, or water, or of Extraction.  Some, by Sublimation, others, by Calcination.  Others, by Vinegar, Wine, corrosive waters, and such-like.  So that several kinds of Menstruums are to be provided according to the  Nature and temper of things.  I will set down some things which are most agreeable to the things to be Extracted, and as simple as may but.  For Essences ought not to be compounded, mixed, or polluted with anything, be pure, simple and immaculate.  But if there is a necessity of adding something let them be separated after Extraction.  If the Essence of any metal is to be Extracted by Corrosives, separate the Salt from the waters, after the work is done, and use those Salts only, which will easily be taken out again.  Vitriol and Allom are very difficult to be separated, by reason of their earthy substance.  Moreover, use not a watery Menstruum, for a watery Essence.  Nor a oily Menstruum, for and oily Essence being of like natures, they are not easily separated.  But watery Menstruums for oily Essences.  And so on the contrary.  I will set before you some examples in Herbs, fat of flesh, and other things by which you may learn of yourself how to perform it in the rest.  There are an infinite number of Essences, and almost as many ways of Extraction.  Of them, some I shall show unto you, whereof the first shall be, 

"How to Extract the Essence out of Civet, Musk, Amber, and other spices." 

Take Oil of Ben, or of Almonds, mix Musk, Amber, Cinnamon, and Zedoary, well beaten in it.  Put it in a glass bottle, and set it in the Sun, or in Balneo, ten days.  Then strain from it the Dregs, and the Essence will be imbibed into the Oil.  From which you may separate it in this manner.  Take Aqua Vita, and if it be an odoriferous body, Fountain water, three or four times Distilled.  Mix with the aforesaid Oil, and stir it about, and so let it digest for six days.  Then Distil it over Cinders.  The hot water and the Essence will ascend, and the Oil remain in the bottom without any scent.  Afterwards, Distil the Aqua Vita, and the Essence in Balneo, until the water be evaporated, and the Essence settles to the bottom in the form of Oil.  If you will do it with Aqua Vita alone, slice the roots of Zedoary, and beat them and Infuse them in so much Aqua Vita as will cover them three fingers over in a glass bottle.  Let them Ferment for ten days according to Art.  Then Distil them over it.  Take the Distilled Liquor, set it in Balneo.  And with a gentle fire, let the Aqua Vita evaporate, and the Quintessence of Zedoary will settle in the bottom, in a liquid form.  Next, 

"To Extract Essence out of flesh." 

Out of three Capons, I have often Extracted an Essence in a small quantity, but of great strength and nutriment, wherewith I have recovered the life and strength to sick persons, whose stomachs were quite decayed.   And they almost were dead for want of nourishment, having not been able to eat any things in three days.  Take Chickens, or Hens, or Capons.  Pluck them, and draw their guts out.  Beat them well, and let them boil a whole day in a glass vessel, close stopped over warm embers until the bones, and flesh, and all substance be dissolved into Liquor.  then strain it into another vessel through a Linen cloth and fling away the Dregs.  For the remaining bones are so bereft of flesh, scent, or any other quality, that a Dog will not so much as smell to them.  Which is an assured argument that their goodness is boiled out.  Pour the strained Liquor into a glass bottle, and dissolve it into a vapor in a gentle bath.  The Essence will remain in the bottom, either hard, or soft, like an Ointment, as you please, of a most admirable virtue, and never sufficiently to be commended. 

"To Extract Essences out of Salts." 

Take Salt and Calcine it according to Art.  If it is volatile, burn it, and grind it very small.  Lay the powder upon a Marble in a moist cellar, and set a pan under it to receive it as it dissolves.  Let it Ferment in that pan for a month.  Then set it in Balneo, and with a gentle fire let it Distil.  Cast away the sweet water, that comes from it, and set that which remains in the bottom, to Ferment another month, the Distil out the sweet water, as before.  And do this, while any sweet water will run from it.  Keep it over the fire until the moisture is all consumed.  And then what remains settled in the bottom, is the Quintessence of Salt.  Which will scarcely arise to two ounces out of a pound. 

"To Extract Essences out of Herbs." 

Beat the Herbs, and set them to Ferment in Dung for a month in a convenient glass bottle.  Then distil them in Balneo.  Again, set them in Dung for a week, and distil them in Balneo again.  And thus macerate them so long as they will yield any Liquor.  Then pour the Distilled water upon the herbs again, and Distil them in this Circulation for six days, which will make it of a more lively color.  Draw of the water by Balneum, and the Essence must then be Expressed out in a press.  Ferment it in Dung for five days, and it will yield you the scent, color and virtues of the Herbs in perfection.  A way to extract, 

"The Essence of Aqua Vita." [image: image22.png]



It is a thing bragged of by thousands, but not effected by any.  I will not omit the description of it, which I have found out, together with a friend of mine very knowing in experiments, by the assistance of Lulius.  Provide some rich, generous, old Wine. Bury it in Dung for two months in large bottles close stopped and Luted, that they may not have the least vent.  The whole business depends on this.  For if this is not carefully looked into, you will lose both your cost, and your labor.  The month being past, Distil it in a an ordinary Stillatory.  Reserve the Spirits by themselves. The Dregs and Faeces of the Wine must be buried again, and the Spirits be Distilled out as before, and reserved by themselves.  Distil the Faeces until they settle like Honey or Pitch.  Then pour on the Phlegm upon them.  Wash them and lay them to dry.  Then put them in a potter's, or glass maker's furnace, and with a vehement fire burn them into white ashes.  Wet them with a little water, and set them in the mouth of the furnace, that they may be converted into Salt.  There is not better mark to know the perfection of your work, then by casting some of it on a red hot plate of Iron.  If it melt and evaporate it is well done.  Otherwise, you must rectify it.  Mix the Salt with water, and put it into a glass bottle with a long neck.  Stop it with a Cork and parchment.  Then set on the head and kindle the fire.  The force of which will carry it up through all the stoppage into the head, and there it sticks to the sides like dirt.  The water will remain quiet in the bottom, in which you must again mingle the Salt.  And so by a continual circulation, draw it out of itself, until it is divested of all it grossness, and obtain a more thin and subtle Essence. 






Chapter XIV 
"What Magisteries are, and the Extraction of them." 


I said, that Quintessence's do participate of the nature of mixed bodies.  On the contrary, a Magistery takes the temper of the elements.  So, that it neither extracts the Spirits nor the  Tinctures, but a certain mean between both.  A Magistery therefore, is what can be extracted out of things without separation of the elements.  Essences do often keep the color of the bodies out of which they are extracted.  Tinctures always do it,  Magisteries never.  the means of extracting  Magisteries, are various, according to the diversity of natures in things.  I will set down for an example and pattern. 

"How to Extract a Magistery of Gems, Coral and Pearl." 

Beat the gems, and set them in Igne revererationsis, until they be Calcined.  Mix them with an equal quantity of Saltpeter, and dissolve them in Aqua Vita.  Pour out that which is liquefied, and let the remainder of the powder be Calcined better.  Then lay it in Aqua Vita again, and do this until all is dissolved.  Set this water in a hot furnace, until the moisture is all evaporated.  And what shall remain in the bottom, is the Magistery of gems.  Pearls must be dissolved in Vinegar.  And if possible, in juice of Lemons.  You may augment the strength of the Vinegar by those things, which, as I showed you in Aqua Vita.  Which does quicken the virtue of it, that is, its own Salt, being dissolved and Macerated in Balneo, or in Fimo, for a month.  Then Distil the Menstruum, and in the bottom will remain the Magistery of Pearls. 

"Of Charabes." 

I will deliver to you the way that I use.  For the Paracelsians do either conceal it, or not know it.  Beat your Gum very small, and dissolve it in Aqua Vita.  When it is liquefied, pour that out, and put in fresh.  Let them Macerate for a month.  And when all is dissolved, mix the waters all together, and let it evaporate over a fire.  So in the bottom will remain the Magistery of Charabe.  It will take away scars in the face and cure the Vertigo. 

"The Magistery of Guaiacum." 

Is a excellent remedy against the Pox, and is thus Extracted.  Take the shavings of Lingnum Guaiacum, or the dust of it, which the Turners work off.  For the file by continual friction, heats it, and exhausts the best Spirits.  Lay it in clarified Aqua Vita a whole day.  When the water has contracted a red color, which will be when it has sucked out the oiliness and substance of it, strain it out, and pour in fresh.  Then stir it about, until the water becomes colored again.  Strain that out also, and put in as much more, until the water do not alter its color any more.  Then strain it in a press, and distil the juice through Linen cloth.  And then boil it till the moisture is consumed.  The Oil, or Gum, or Magistery will remain of a bright color, and most sweet scent, which you would think impossible to reside in such wood.  You may Extract the same in a shorter time, but it will not be of the same value.  For if you lay the dust of Guaiacum in Distilled Fountain Water, boil it for half a day, strain it, and Distill it through a cloth, and let the moisture evaporate over a fire, the same Gum will settle in the bottom.  You must choose the most gummy wood, which being held near a candle, will sweat out a kind of Oil. 

"The Magistery of Lingnum Aloes." 

Take the shavings of the wood worked off, as the former, with a Turners wheel.  Lay in in Aqua Vita until it colors it.  Then strain it out, and let the moisture evaporate over a fire. and in the bottom of the glass, you will find a most odoriferous Oil, excellent to be used in sweet Ointments. 

"The Magistery of Wine, commonly called the Spirit of Wine." 

I will first set down the Paracelsian way of extracting it. And afterwards my own, because we cannot use that in our countries. Pour some strong generous Wine into a glass bottle.  so that it may fill two parts of it.  Stop the mouth of it very exactly, either with Hermitis Sigillum, or a strong glue, which I will hereafter describe to you.  And so set it in Fimo three or four months, with an unintermitted fire.  In the winter set it out in the frost for a month, and let it freeze.  The Spirit or Magistery will retire into the center, because its fiery essence makes it incapable of Conglaciation.  Break the vessel, cast away the congealed part, and reserve the liquid, which being circulated in a Pelican for a month, will yield you what you seek.  My way is, to put the aforesaid Wine into a round glass vessel.  Let it ferment in Fimo, Conglaciate it, as I shall show you.  And then breaking the vessel to reserve the unfrozen Liquor, in which you will find a great deal of virtue.  But if you desire to have it better, you may perfect it by Circulation. 

Chapter XV 

"How to Extract Tinctures." 

A Tincture is the purest and most active part of a colored body extracted.  The noblest  Essence of a compound.  It is Extracted out of gems, flowers, roots, seeds, and such-like.  It differs from Quintessence thus, that it especially draws the color of the body from whence it is Extracted.  And requires art and cunning, and diligent attendance, more then labor.  It is separated by Distillation, clear from any oiliness or matter.  Free from the commixtion of other elements, or any impure substance.  It imitates the clearness and perspicuity of the air.  And in that brightness represents the color of the gem or flower, from whence it is drawn. Of so pure a substance, that in many years it will not have any Dregs in it, but will continue in a perpetual clearness, subtlety, and strength.  After the extraction, the matter remains discolored, and useless for anything.  I will present some examples to you how to extract the Tincture out of metals and flowers, etc. 

"How to draw out the Tincture of Gold." 

If the Virtues of this never sufficiently praised metal, were known, as well for the health of the body, as the convenience of men's living, it would be adored with a greater devotion then it is already.  The apes of wise  Nature, cunning inquirers in experiments, perceiving a certain glory and brightness in Gold.  And an attractive or magnetic Virtue, (if I may so say) which at first sight draws every man's eye to look upon its majesty and beauty.  And tempts our hands to touch and handle it.  And even our mind's to desire it.  So that even infants do rejoice, and laugh at the sight of it.  And reach their arms out after it, and catch it, and will no means part from it.  Presently conjectured, that there was some extraordinary Virtue in it for the health of man.  Astrologers, seeing it contend with the Sun in beams, brightness and glory.  And to have a prerogative of majesty among metals, like the Sun among the stars.  Do therefore set it down for a Cordial, and a destroyer of Melancholy, and all the ill companions of it.  Refiners say, that the elements are so proportionally mixed in the composition of it, so put and compacted, that they account it a most exactly tempered body, and free from corruption.  In which there is nothing deficient or so superfluous.  So compact and close, that it will not only endure the fire without consumption, but will become more bright and refined by it.  It will also lie under ground thousands of years without contracting any Rust.  Neither will it foul the hands like other metals, or has any ill scent or taste in it.  Wherefore, say they, being taken into our bodies, it must needs reduce the elements and Humors into a right temper.  Allay the excessive, and supply the defective, take away all putrefaction.  Refresh the natural heat.  Purge the blood and increase it.  And not only cure all sicknesses, but make us healthy, long lived, and almost immortal.  Rainoldus, Raimundus, and other Physicians of the best esteem, do attribute to Gold, a power to corroborate and strengthen the heart, to dry up superfluities and ill Humors.  To exhilarate and liven the spirits with its splendor and beauty.  To strengthen them with is solidity.  Temper them with its equality and preserve them from all diseases.  And expel excrements by its weight.  By which it confirms youth, restores strength, retards old age, corroborates the principal parts, opens the urinary vessels, and all other passages, being stopped.  Cures the falling sickness, madness, and Leprosy, (for which cause, Osiander the Divine wore a chain of Gold about his neck).  And also Melancholy.  And is most excellent against Poison and infections of the Plague.  We will now examine whether the old or new Physicians knew the way to prepare it correctly, to perform these admirable effects.  Nicander does mightily cry up for an Antidote against Poison, Fountain water in which Gold had been quenched.  Supposing, that it imparts some of its Virtue to the water in the extinction.  Dioscorides, Paulus Aegineta, and Aetius, affirm the same.  Avicenna says, that the filings of it helps Melancholy, and is used also in Medicines for the shedding of the hair.  In liquid Medicines , or reduced into very fine powder, it is used in Collyriums, or Medicines for the eyes, for the pain and trembling of the heart, and other passions of the mind.  Pliny uses it burnt in an earthen Pipkin, with a treble quantity of Salt.  Whereby it will communicate its Virtue, but remains entire and untouched itself.  He also makes a Decoction of it with Honey.  Marsilius Ficinus says, it is of a solid substance, and therefore must be Attenuated, that it may penetrate the body.  But he is ignorant of the way of it.  Only, he advises to give it in Cordial waters, being beaten out of thin leaves.  For so the water will suck out the Virtue of it.  Or else by extinguishing it in Wine.  There are some of Pliny's scholars, who would have the parts of a Hen laid in melted Gold, until it consumes itself.  For the parts of a Hen are Poison to Gold.  Wherefore Ficinus mixes leaf Gold in Capon broth.  Thus far the Grecians, Latines, and Arabians, have discoursed concerning the Extraction of the Tincture of Gold.  But they have eroded far from the truth.  For what a vanity is it to imagine, that quenching it in water, can Extract the Virtue of it?  Or, that the heat of man's body, though it be liquefied and made potable, can draw anything from it, when the force of the most vehement fire is ineffectual and cannot work upon it?  I have made trial of it in a most violent fire for the space of three months, and at last I found it nothing abated in weight, but much meliorated in color and goodness.  So that the fire, which consumes other things, does make this more perfect. How then can it be concocted by the heat of man's body, which is scarce able to concoct Bread?  And how can it impart is Virtue by Extraction, when neither Aqua Vita, nor any strong waters can alter the color or taste of it?  I will set down what I have seen.  The later learned men, and curious inquirers into  Nature, affirm, that the Magistery, secret and Quintessence of Gold, consists in the Tincture.  No small labor and pains.  For those who pretend to speak of it, do it so intricately and obscurely, that they rather seem to obscure it, or not to understand it, that to discover or teach it.  Know therefore, that the Tincture cannot be Extracted, but by perfectly dissolving it in strong waters.  And that it cannot be dissolved, as the work requires, in common Aqua Fortis, or Royal Waters.  Because the corrosive Salts in them, are not perfectly and absolutely dissolved into water.  Wherefore you must learn by continual solution and Immistion, so to Distil them, that the whole substance of the Salt may be melted.  Which must be done by reiterating the operation.  I have informed you, what Salts are easy to be separated, the which must only be used in this work.  After perfect solution, cast in that Menstruum or water, which I have often mentioned for the Extraction of Essences or colors.  I have with great joy beheld it attract to itself the golden, yellow, or red color, and a white dust settles down to the bottom.  We must then separate the Salt from the Menstruum.  Dissolve it, and the Liquor evaporate away.  And there will remain true potable Gold, the right Tincture, and that great Arcanum of Philosophers, disguised with so many riddles.  So thin, that it will easily penetrate the body, and perform those wonders, which antiquity could only promise. 

"Tincture of Roses." 

Cut red Rose leaves with a pair of shears into small pieces.  Lay them in Aqua Fortis, and they will presently dye it with a sanguine color.  After three hours, change those leaves, and put in fresh ones.  Until the water becomes very much colored.  Then strain it out, and let the Liquor evaporate quite away, and in the bottom will remain the Tincture of Roses. 

"Tinctures of Marigolds, Violets, Bugloss, and Succory flowers." 

If you Extract them the former way.  The Tincture of Marigolds will be yellow.  Of Bugloss, Violets, and Succory flowers red.  Because the colors of those flowers, is but thin and superficiary.  So that it expires with little heat, and is red underneath. 

"Tincture of Orange flowers of an excellent scent." 

Cut the Orange flowers into small pieces, Macerate them in Aqua Vita.  And when the water is turned yellow, and flowers have lost their scent, change them, and put in fresh, until the water becomes very sweet and well colored, and somewhat thick.  Then strain it, and let it evaporate.  It will leave behind it a Tincture, enriched with the scent and virtues of the flowers. 

"Tincture of Coral." 

Beat the Coral to a powder, and with a vehement fire turn it into Salt.  Add an equal quantity of Saltpeter to it.  Then Extract the Salt with Aqua Vita, and it will bring out with it, the Tincture of a wonderful Virtue. 

Chapter XVI 

"How to Extract Salts." 

Salts do retain the greatest part of the Virtue of those things, from whence they are Extracted.  And therefore are used so season the sick persons meat.  And other ways, because they have a penetrative quality.  It was a great question among the ancients, whether Salts retained the virtue of the things, or, whether they lost some in the fire, and acquired others.  But it is now manifested by a thousand experiments, that the virtues do not only remain in them, but are made quicker and more efficacious. 

"Salt of Lemons." 

Distil the Lemons with their peels and juice.  Reserve the water, and dry the rest in the Sun, if the season permits.  Or do it in an oven.  Put them in a pot close Luted, and Calcine it in Igne reverberationis.  Then dissolve the powder in the water, and boil them in a perfect Lye.  Cleanse it with a Feather, that the Dregs may settle to the bottom.  Purify it, and let the Liquor evaporate.   So the Salt will remain in the bottom, which is most excellent to break the Stone in the bladder. 

"Salt of Pellitory of Spain." 

Dry the roots, and burn it in a close Luted pot for three days, until it has been reduced to white ashes.  Pour on its own Menstruum.  Distil it, and Calcine it again for the third time.  Then cleanse it with a Feather.  Boil it in an earthen vernished Pipkin, with the white of an Egg to clarify the Salt.  At length, a white grained Salt will appear. 

"Salt of Cumin." 

Put the roots, leaves, and flowers in a close Luted vessel, and dry them.  Put them in a Potter's furnace until they are burned to ashes.  In the meanwhile, distil the roots, leaves and flowers.  Or, if you please, make a Decoction of them.  And of that Decoction a sharp Lye.  Which, being strained very clean through a Linen cloth three or four times, must be boiled to a Salt in a glass vessel.  If you desire it very fine and white, strew the Salt upon a Marble, and set it in a moist place with a pan underneath to receive it as it dissolves.  Cleanse the filth still away.  And so this three times, until it becomes a crystal color.  So reserve.  In this manner Sal Alchali is made. 

"Of Saxifrage." 

It is made like the former.  If you season your meat with it, it protects from all danger of poisoned bread or meat.  Conserves from the contagion of pestilential and infectious air.  The same may be extracted out not other Alexipharmacal bodies, which Princes may use at meals, instead of ordinary Salt.  For they scarce differ in taste.  A Salt may be made of Thapsia.  It is very good to remove the Stone in the bladder or kidneys, and to dissolve the Tartar, or viscous Concrescency.   To kill the Worms, and purge the blood.  To provoke sweat by being often taken, and is admirable in Venereal diseases.  The Salt of Pimpernel, being taken three days, and the third month, for a man's whole lifetime, secures him from the Dropsy, Pthisick, and Apoplexy.  It also preserves from infection had pestilent air.  And helps in the digestion in a weak stomach.  But it is to be observed, that these Salts must not be eaten every day, lest they become too familiar to the stomach, and be taken for food.  There may be a Salt also extracted out of the filings of Lingnum Guaiacum, which is excellent in the French Pox, being taken as the former.  By these you may learn to make other Salts. 

Chapter XVII 

"Of Elixirs." 

Elixirs are the conservators of bodies in the same condition wherein they find them.  For their virtue is to preserve from corruption, not by meliorating their state, but by continuing it.  And if by accident, they cure any diseases, it is by reason of their tenuity.  They have a double virtue to preserve from sickness, and continue health, not only in men, but to preserve plants also.  They imitate the qualities of Balsam, and resort chiefly to the heart, brain, and principal parts, where the spirits reside.  There are three kinds of Elixirs; of metals, of gems, and of plants; as of roots, herbs, flowers, seeds, woods, gums and such-like.  An Elixir differs from Essences, Tinctures, and rest, because it is compounded of many things void of fatness.  Therefore it cannot be an Oil, because it wants perspicuity and clearness.  Not an Essence, because it is a Compound.  Not a Tincture, but a mean between all, and of a consistency most like to water.  Whence it had its name Ab eliquesco, to be dissolved or liquefied. 

"To make Elixir of Pimpernel." 
Dig up the roots in a convenient time and Macerate them in their water, putting some weight on them to depress them under water.  When the flowers are blown gather them, and Macerate them in the same manner, in a peculiar vessel.  The same must be done with seeds.  Then put them in an Alimbeck, and draw out the water and Oil, until the Foeces remain dry.  Then separate the Oil from the water, and circulate it in a Pelican for two months.  Then take it out, and reserve it for your use. 

"An Elixir of many things." 

Many compositions of Elixir, are carried about, which are erroneous and false to my knowledge. And of so hard a work to extract the Oil and water, that you will more probably  lose your time and cost, then gain any good by them.  For they are made for pomp and magnificence, rather then for the benefit of man.  Besides, I have found them often fail in the performance of what was promised from them, and cannot be made according to those descriptions.  But here I will deliver one to you which will perform far more then is promised.  Take the flowers of Sage, Origanum, Mugwort, Savory, Elder, Sage leaves, White Mint, Rosemary, Basil, Marjoram, Pennyroyal, Rosebuds, the roots of Betony, Pellitory, Snake-weed, White Thistle, Aristolochy, Elder, Cretan Dittany, Currants, Pineapples, Dates, Citron 

 HYPERLINK "http://members.tscnet.com/pages/omard1/p.htm" \l "pill" Pill, of each an ounce and a half.  Ginger, Cloves, Nutmegs, Zedoary, Galangal, white and long Pepper, Juniper berries, Spikenard, Mace, Cubebs, Parsley seed, Cardamoms, Cinnamon, Staechados, Germander, Granes, Rose of Jerusalem, Doronicum, Ammoniac, Opoponax, Spodium, Schaeinanthus, Bdellium, Mummy, Sagapenum, Camphire, Mastick, Frankincense, Aloes, powder of Ebony, Bole-Armenick, Treacle, Musk, Galls, Mithridate, Lingnum Aloes and Saffron, of each three Drachms.  Of clarified Sugar, thirteen pounds.  Of Honey two.  I exclude Pearl, Rubies, Jacinths, Sapphires, Emeralds and leaf Gold from the composition, because, as I have proven before, they have no operation.  Especially, thus exhibited.  And therefore are used in medicines by none but ignorant Physicians.  Reduce all these into powder, and put them into a Pelican or blind Alimbeck, with twelve pounds of Aqua Vita, very well clarified, as though the whole work depended on it.  Let it circulate in Balneo for a whole month.  Take off the yellow Oil or Quintessence of all, with a Silver spoon, and add to it a Drachm of Musk and Amber, and set it by for your use in a glass bottle close stopped.  Distil the remainder, and it will afford a yellow clear water.  But you cannot extract the Oil without a stink of burning.  I have very exactly extracted Oil of gums, roots and seeds of the aforementioned.  And mixing them together, have effected strange things with them.  Most of their operations are against Poisons, and pestilential contagions.  Especially, those that are apt to seize on the Spirits.  For a drop of it, being anointed on the lips or nostrils, revives the soul, and keeps it in perfect senses at least six hours. 

Chapter XVIII 

"Of a Clyssus, and how it is made." 

That there may nothing be omitted, I will now show what a Clyssus is, and how it may be made.  A Clyssus is the Extraction of the spirits of every part of a plant, united in one common entity.  There are in a plant, the root, leaf, flower, fruit and seed, and in every one of these parts, there is a peculiar nature.  The operation is thus.  Dig the roots when they are full of juice, the leaves when they are fresh and green, the flowers, when they are full blown, the fruit and seeds in due time.  Extract the Spirits or Essences out of all these by Distillation, Maceration or Calcination, or any other of the former ways.  But when they are all Extracted severally, on in the form of Oil, another of Salt or Liquor.  Then mix them all together, so that they may be joined and united in one body, which is called a Clyssus.  Some mix them in Distillation in vessels made for the purpose in this manner.  They put the water, Salt and Oil in three separate cubicles of equal height and size.  And tying their three necks together, and put them into one common head, which may be fit to receive them all.  Close them, Lute them, and kindle the fire under.  The heat will elevate the thinnest substance in all of them which will meet and mix in the head and run down the nose or spout, into the Receiver.  So set them by for use.  This congregation of Essences, does penetrate and search all the remote passages of the body, and is very useful in Physick. 

Chapter XIX 

"How to get Oil out of Salts." 


I have declared many ways of Extracting Oil.  Now I will show how to draw it out of Salts, that they may be more penetrative, and work more powerfully, which can be done no other way.  They seem to have some kind of fat in them, yet will not burn.  So that it cannot be called a perfect Oil. 

"Hot to Extract Oil of Tartar." 

Burn the Tartar, and reduce it into a Salt, as I have shown before.  Then lay it on a Marble in a moist place, and in a few days it will turn to Oil, and run down into a dish, which you must set underneath to receive it.  Thus you may easily make it into Salt.  Beat the Tartar into powder, and mix an equal quantity of Saltpeter with it.  When they are mixed in an Iron Mortar, set them in the fire, until they are quite burned.  Grind the remaining Foeces, and dissolve them in a Lye.  Strain it, and let the Lye evaporate away.  The Salt will settle to the bottom.  Then boil some Eggs hard.  Take out the yolks, and fill up their place with Salt, and in a little time it will dissolve into Oil. 

"Oil of Sal Soda." 

Dissolve the Salt in water.  Strain it through a cloth and dry it.  Lay it on a Marble and set it in a moist place.  It will run down in an Oil. 

"The famous Oil of Talk." 

Is extracted only by the vehement heat of fire.  Yet I know not at first what it was useful for. But I perceive it is much accounted of by women in their Fucus.  Beat it into fine powder in an Iron 

 HYPERLINK "http://members.tscnet.com/pages/omard1/m.htm" \l "mortar" Mortar, and put it into a very strong thick pot.  Fasten the cover on with wire.  Plaster it with Potter's clay. And let it in the Sun for three days.  Then thrust it into a Potter's furnace where the flames are most violent.  After three or four days, take it out, break open the pot.  And if you find it not sufficiently Calcined, make it up, and set it in again.  When it is burned perfectly white, lay it on a Marble, and place it in a moist room, or in a hole dug in the earth.  And there let it stand for a good while, until it dissolves into Oil.  Then reserve it in a glass bottle.  So also is made, 

"Red Oil of Sulphur." 

Grind live Sulphur into a small powder, and mix it with an equal quantity of the former Oil of Tartar.  Boil it three hours in a glass bottle. And when it is dissolved, strain it through a Linen cloth another glass, and set it over a gentle fire, until it thickens like clotted blood, and do dry.  Then powder it, and lay in on a Marble in a moist cellar.  There it will dissolve, and run down into the dish placed below.  Set this Liquor, being first strained through a cloth, in a glass bottle over warm ashes until the moisture is consumed.  And there will remain a red Oil of Sulphur. 

"Oil of Myrrh." 

Boil some Eggs hard.  Cut them in the middle, take out the yolks, and fill their places with Myrrh, powdered and Seirced.  Lay them in an earthen pan upon long cross sticks, that the Eggs may not imbibe the Oil again.  Shut them in a moist cellar so the Oil will drop down into the pan. 

Chapter XX 

"Of Aqua Fortis."
Now I will recite those Distillations, which draw out neither water nor Oil , but a middle between the both.  For the Terrene parts are forced up, turned into water by the vehemency of the fire.  From whence they do acquire so great a heat, that corrode and burn most violently.  they are extracted only in Igne reverberationis, and with great care and labor. 

"How to draw Aqua Fortis, or Oil, out of Salt." 

It is a piece of art discovered by very few.  Take Pit-Salt, put into a glass Retort, treble Luted over, and dried.  Set it in Igne reverberationis, where the flames do struggle most violently.  The first time you will get but little moisture.  Break the Retort, and remove the Foeces into another, pour the extracted water into them, and Distil them again.  The second time thou wilt get more.  Do the same a third time, and so to the tenth, until the Salt is all turned into Liquor, which is a most precious jewel and worth any labor.  Some quench hot bricks in the liquefied Salt, and then Distil them with a most intense fire, as in Oil of Bricks. 

"A water for the separation of Silver." 

Take Saltpeter and Alom in equal quantity, beat them in a Mortar, and put them into a glass Retort Luted over three double.  When it is well dried, set it in the circulating fire, that is, which is Reverberated on the top and bottom also.  Stop it close, and set a large Receiver under it.  For if it is too narrow, the strong Spirits will break out with a great bounce, crack the vessel, and frustrate your labor.  Distil it six hours.  If you Calcine the Alome fire, the water will be stronger. 

"A water for separation of Gold." 

Mix with the equal parts of Saltpeter and Alom, as much Vitriol, and  Distil it, as before.  There will proceed a water so strong, that it will even corrode the Tincture of Gold.  Wherefore, it this seems too violent, take nine pounds of the former Salts, being dissolved in water, and two ounces of Sal Ammoniacum.  When they are melted, set them two days in Fimo, and with hot ashes you may distil a water that will corrode Gold.  If you refund the water upon the Foeces, let them Macerate and  Distil it again.  The water will be much stronger. 

"How to purge the Phlegm from these waters," 

Without which they are of no force.  Cast a little Silver into a little of this water, which, being overcharged with Phlegm, will not corrode it.  But set it to heat over the fire, and it will presently do it.  Pour all this water into another pot, and leave the Foeces behind in the former.   So the water will be clarified. 

"Oil of Vitriol." 

Dissolve Vitriol in an earthen pan with a wide mouth.  Let the Phlegm evaporate, then increase the fire and burn it until it becomes all red and the fourth part consumed.  Put it into a glass Retort, Luted all over thrice double, and well dried, and set in Igne reverberationis, continually augmenting the fire, and continuing it for three days, until the vessel melts, and an Oil drops out without any water.  Every three pounds will yield once ounce of Oil.  Put it into a glass bottle, and set it in hot embers that the water, if any be in the Oil may evaporate.  For so it will be of great strength.  The sign of a perfect extraction, is, if it makes a piece of wood, being cast into it, smoke, as it burned it. 

"Oil of Sulphur." 

This is the proper way to extract Oil of Sulphur.  Take a glass with a large mouth in the form of a bell, and hang it up by a wire.  Place a large Receiver under it, that it may catch the Oil as it drops out of the bell.  In the middle between these, hang an earthen vessel full of Sulphur.  Kindle the fire, and make the Sulphur burn.  The smoke of which, ascends up into the bell, condenses itself, and falls down in an oily substance.  When the Sulphur is consumed, put in more, until you have the quantity of Oil which you desire. There is also another way to extract it in a greater quantity.  Prepare a great glass Receiver, such as I described in the Extraction of Oil of Tartar, and Aqua Fortis.  Cut a hole through it with an Emerald, and indent the edges of it, that the smoke may pass out.  Set this upon an earthen pan, in which you burn Sulphur.  Above this, set another vessel of a larger size, so that it may be about a handful distant through the first, and circulating about the second, may Distil out of both.  So you may add a third and fourth.  Pour this Oil into another glass, and let the Phlegm evaporate over hot embers.  It will become of that strength, that it will dissolve Silver.  And I may say, Gold also, if it is rightly made.  The fume of Sulphur is congealed in Sal Ammoniacum.  For I have gathered it in the Mountains of Campania, and condensed it into Salt.  Nothing at all differing from that which is brought out of the eastern countries.  Thus, Sal Ammoniacum, which has so long lain unknown, is discovered in our own country, and is nothing but Salt of Sulphur.  I would like to know how learned men do approve this my invention.  I take the earth, through which the smoke of Sulphur has arisen, and dissolve it in warm water, and purge it through a hanging receptacle described before.  Then I make water evaporate.  And so find a Salt nothing different, as I hope, from Sal Ammoniacum. 

Chapter XXI 

"Of the Separation of the Elements." 

In every Compound, there are four Elements.  But for the most part, one is predominant, the rest are dull and unprofitable.  Hence when we spoke of separating the Elements of a Compound, we mean the separating that predominant one.  In the Water-Lilly, the Element of water is chief.  Air, earth and fire are in it, but in a small proportion.  Hence there is but a small quantity of heat and dryness in it, because water overwhelms them all.  The same must be understood in other things also.  But do not think, that we intend by the separation of the Elements, to divide them absolutely, the air from the water, and the water from the earth and fire.  But only by a certain similitude, as what is hotter then the rest, we call fire.  The moister, water.  Stones participate more of earth.  Woods, of fire.  Herbs of water.  We account those airy, which fill the vessels and Receivers, and easily burst them, and so fly out.  When the Elements are thus separated, they may afterwards be purified and attenuated.  The manner of extracting them, is various according to the diversity of natural things.  For some must be Calcined.  Some Sublimated, other Distilled.  I will set down some examples. 

"How to separate the Elements of metals." 

Lay your metal in Aqua Fortis, as I have shown before, till it be dissolved.  Then draw out the Aqua Fortis in a bath, and pour it on again, and so again, until it be turned into an Oil of a light red, or Ruby color.  Pour two parts of Aqua Fortis into the Oil.  Macerate them in a glass in Fimo for a month.  Then Distil them on embers till the water is all drawn out, which you must take and Distil again in Balneo, until it ascend.  So you will have two Elements.  By the bath the air is elevated. The water and earth remains in the bottom.  The fire continues in the bottom of the former vessel.  For it is of a fiery substance. This, nature, and the assusion of water, and the Distillation in Balneo will reduce into Oil again.  In which you must correct the fire, and it will be perfect.  You may lay metal in embers, then by degrees increase the fire.  The water will first gently ascend, next the earth.  In Silver, the first Oil is bluish.  And in perfect separation it settles to the bottom, and the water ascends.  But in Balneo, the Elements of fire and earth remain.  First the earth will come out, afterwards the fire.  So of Tin, the first Oil is yellow.  In Balneo, the air will remain in the bottom, the fire, earth and water will ascend.  Which is proper only to Tin.  For in no other metal will air remain last.  But in Tin, the water is first elevated.  Next the fire.  Last of all earth.  Of Iron is made a dark reddish Oil .  Of Quicksilver, a white Oil .  The fire settles to the bottom. The earth and water are elevated.  And so of the rest. 

"How to separate the Elements in Herbs." 
In Herbs there is always one Element which reigns in chief.  Take the leaves of Sage.  Bruise them, Macerate them in Fimo, and then Distil them.  The fire will first ascend, until the colors are changed.  Next the water.  Then a part of the earth.  The other part will remain in the bottom, not being volatile, but fixed.  Set the water in the Sun six days.  Then put it in Balneo.  The water will first ascend, then the color will alter.  And the fire ascends next, till the taste is changed.  At length, a part of the earth, the rest being mixed with air, tarries behind in the bottom.  In water plants, the air rises first, next the water and fire. 

"How to find out the Virtues of plants." 

There are no surer searchers out of the Virtues of the plants, then our hands and eyes.  The taste is more fallible.  For, if in Distillation, the hottest parts evaporate first, we may conclude, that it consists of hot and thin parts.  And so of the rest.  You may easily know by the separation of the Elements, whether a plant has more of fire, or water, or earth, by weighing the plant first.  Then afterward, when the water and oil are extracted, weighing the Foeces, and by their proportion you may judge of the degrees of each Element in the composition of it, and from thence of their qualities.  But the narrow limits of this book will not give me leave to expatriate farther on this subject.  Wherefore I will leave the discourse of it to a particular Treatise, which I intend to set out at large on this matter. 

"How to Extract Gum out of plants." 

There are some plants out of which we may extract Gum.  Some plants, I say, because many have none in them, and nothing can give more then it has.  Fennel, and all other kinds of it, Opoponax, and such like Herbs are full of it.  Nature is the best director in extracting them.  For when the Sun shines very hot, and the stalks of these plants are swelled with sap, by reason of the continual increase of their juice, they open themselves in little clefts, like a woman when her labor approaches.  And then the plant brings forth, as it were in travel, that noble Liquor.  Which partly by the heat of the Sun, partly by a natural inclination grows clammy, and is condensed into a hard body.  Hence we may learn, 

"How to Extract Gum out of Opoponax." 

In the summer Solstice gather the roots in the nighttime, that the heat of the Sun may not exhaust the moisture.  Slice it long ways, and put it into a well vernished earthen Pipkin.  Then set it upside down in a descending furnace with a Receiver underneath, to catch the falling Liquor.  Make a fire about the upper part of the vessel, which will drive down a noble Gum, which must be purged in other vessels, and may be meliorated by Distillation.  The same may be effected on Sagapene, whose roots must be gathered at the same time, and sliced.  And being put into a vessel with a gentle fire, will drop out a glutinous Liquor into the Receiver.  Which, being clarified, will harden like Gum, and is kept for medicinal uses. 

"How to Extract Gum out of Fennel." 

Gather the stalks of Fennel, when it is in its vigor, and the flowers begin to blow, about the full of the Moon.  For then they are more succulent.  Slice them into pieces of a hand long, and put them into a glass tub of a hand in wideness, and a handful and a half in length.  Fill it full, and set the bottom of it, being full of little holes, into a tunnel fit to receive it.  And the lower part of the tunnel into a Receiver. Then make a gentle fire about the tub at a handful distance, which may beat upon the stalks on every side with its heat, like the sunbeams.  The tub thus growing hot, will exclude some drops.  Which, flying from the violence of the heat, slide down through the holes of the bottom into the tunnel, and from thence into the Receiver, where they will condense into Gum, participating of the nature of Fennel, of no contemptible Virtues. 
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The Proeme 

After Distillation, we proceed to Unguents and sweet smells.  It is an art next of kin to the other, for it provides of the same things, compounds and mingles of Unguents, that they may send forth pleasant scents every way, very far.  This art is noble, and much set by, by kings and great men.  For it teaches to make waters, oils, powders, march panes, fumes, and to make sweet skins that shall hold their scent for a long time.  And may be bought for little money.  Not the common and ordinary way, but such as are rare, and known to very few.


  

Chapter I 

"Of perfuming Waters." 

[image: image23.png]TG H



Have in the former book shown how sweet waters may be Distilled out of flowers and other things, as the place dedicated to Distillation did require.  Here now I will teach how to compound sweet waters and flowers, that may cast forth odoriferous scents.  As first, 

"To make a most sweet perfumed water." 

Take three pounds of Damask Roses, as much of Musk and red Roses, two of the flowers of Orange, as many of Myrtle, half a pound of Garden claver, an ounce and a half of Cloves, three Nutmegs, ten Lilies.  Put all these in an Alimbeck, in the nose of which you must fasten of Musk three parts, of Amber one, of Civet half a one, tied up together in a Clout.  And put the nose into the Receiver, and tie them close with a cloth dipped in bran and the white of an Egg mixed.  Set a gentle fire under it, until it be all Distilled. 

"Another." 

Take two pounds of Rosewater, of Lavender half one, of Cretan Wine thirteen Drachm

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "drachm" s, of the flowers of Gilliflowers, Roses, Rosemary, Jasmine, the leaves of Marjoram, wild Betony, Savory, Fennel, and Basil Gentle, half a pound.  An ounce of Lemon peel, a Drachm of Cinnamon, Benjamin, Storax and Nutmegs.  Mix them, and put them in a glass, and set them out in the Sun for four days, then Distil them with a gentle fire.  And unless you put Musk in the nose of the Alimbeck, tie it up in a rag, hang it by a thread in the water, while it stands sunning for a month.  Set it in the Sun, to take away the scurvy favor of the distilling, if by chance it conceive any. 

"Aqua Nanfa." 

Take four pounds of Rose water, two of Orange flowers, one of Myrtle, three ounces of sweet Trifoil, one of Lavender .  Add to these, two ounces of Benjamin, one of Storax, the quantity of bean of Labdanum, as much of Mace and Cloves, a Drachm of Cinnamon, Sanders, and Lingnum Aloes, an ounce of Spikenard.  Let these all be grossly beaten, and boiled in a varnished earthen Pipkin over a gentle fire, for the space of an hour, then let them cool.  Strain them through a Linen cloth, and set it up in a glass close stopped.  But tie up the Cinnamon, Cloves, Lingnum Aloes and Sanders in a thin Linen cloth, and so put them into the pot, and boil them, as I said before, and afterwards take out the bundle.  For after the boiling of the water, the remaining dust may be formed into pills, and made into cakes, which may used in perfuming, as I shall reach hereafter.  This water is made diverse ways, but I have set down the best.  Yet in the boiling, it will turn colored, and become red, so that handkerchiefs or white Linen, if they be wetted in it, are stained, although they are made wonderfully sweet.  Which makes many forebear the use of it.  Wherefore, if we would have, 

"Aqua Nafa
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Take the former water, and put it into a glass Retort, and set it in Balneo, over a gentle fire.  The water will become clear, and almost of the same scent.  Only a little weaker.  Keep the water, and lay aside the rest of the Foeces for sweet cakes.  



  

Chapter II 

"To make Sweet Water by Infusion." 

  

Now, I will teach how to make perfumed Liquors, and what Liquors they are, which will receive odors best, for water is unapt to keep scent.  Oil is better, and Wine, (we may assign the reason out of Theophrastus:   For water is thin, void of taste or scent, and so fine, that it can gather no scent)  and those Liquors which are thick, savory, and have a strong scent.  Wine, although is be not sweet of itself, yet being placed nigh an odor, it will draw it, because it is full of heat, which does attract.  Water, being cold by nature, can neither attract, nor receive, nor keep any scent.  For it is so fine, slender and thin, that the odor flies out again, and vanishes away, as if there were no foundation whereon it could fix and settle, as there is in Wine and Oil, who are more tenacious of scent, because they are of a more dense and callous body.  Oil is the best preserver and keeper of scent, because it is not changeable.  Wherefore perfumers steep their perfumes in Oil, that it may suck out their sweetness.  We use Wine to Extract the scent of flowers, and especially, Aqua Vita, for Wine, unless distilled, infects the water too much with its own scent. 

"Musk Water" 
This water sets off all others and makes them richer, wherefore, it is first to be made.  Take the best Aqua Vita, and put into it some grains of Musk, Amber and Civit, and set them in the sun for some days.  But stop the vessel very close, and Lute it, for that will add very much to the fragrancy of it.  A drop of this put into any other water, will presently make it smell most pleasantly of Musk.  You may do the same with rose water and fountain water often Distilled, that it may obtain a thinness and heat, which is very necessary for the Extraction of Essences. 

"Water of Jasmine, Musk Roses, Gilliflowers, Violets, and Lilies" 

Is Extracted the same way.  For these flowers send forth but a thin odor, which dwells not in the substance of them, but only lies scattered on their surfaces, so that if they remain too long on the fire, or in their Menstruum, their sweetness degenerates from its former pleasantness, and is washed off by the mixture of the stinking ill favored part of their substance.  Wherefore we must lay their leaves only in the best Aqua Vita, that is, the leaves of Lilies, Jasmine, Musk Roses, and the rest, hanging them on a thread, that when the water has sucked out their odor, we may pluck them out, because their odor lies only on their Superficies.  So that if they lay long in the Aqua Vita, it would penetrate too deep into them, and draw out the scent, which would not only destroy their former sweetness, but taint them with an ill favor which accompanies those inward parts.  After these leaves are taken out, supply them with fresh, until you perceive their scent is also Extracted.  But take out the Violets and the Gilliflowers sooner then the rest, lest they color the water.  This water, being mixed with others, takes away the scurvy scent of the Wine. 

"A Sweet compounded Water" 

Take a great glass Receiver, and fill the third part almost of it with Aqua Vita.  Put into it Lavender flowers, Jasmine, Roses, Orange and Lemon flowers.  Then add roots of Iris, Cypress, Sanders, Cinnamon, Storax, Labdanum, Cloves, Nutmegs, Calamus Aromaticus, with a little Musk, Amber and Civit. Fill the glass, and stop it well.  But after you have filled the glass with the flowers, they will wither and sink down.  Wherefore fill it up with more. Set it in a very hot sun or in Balneo, until their sweetness be all Extracted.  Then strain out the water and one drop of it in Rose water, or of Myrtle flowers, will perfume it all with a most fragrant smell. 

Chapter III 

"How to make Sweet Oils." 

How to Extract Oil out of Spices and sweet things, is declared before. Now I will show how to draw scents out of other things with Oil.  Or, as I said before, to make Oil the ground in which odors may be kept and preserved a long time.  Which is done either by imbibing the Oil with odors, or the Almonds out of which we afterwards express the Oil. 

"How to make Oil of Ben," 

Which is the sweetest Oil of all, used by the Genois. take an ounce of Ben, a Drachm of Musk, as much Amber, half a Drachm of Civit.  Put them in a glass bottle well stopped, and set it in the sun for twenty days, then you may use it.  But be sure that it be close stopped.  For the nature of odors being volatile and fugitive, it quickly decays, loses its fragrancy, and smells dully. 

"A way to make odoriferous Oil of flowers," 

It is a common thing but very commodious for perfumers, and may be used for other things.  He that knows how to use it rightly and properly, will find it an oil very profitable . Blanch   your Almonds, and bruise them, and lay them between two rows of flowers.  When the flowers have lost their scent, and fade, remove them, and add fresh ones. Do this so long as the flowers are in season.  When they are past, squeeze out the Oil with a press, and it will be most odoriferous.  You may draw a scent with this way, out of those flowers, from whom you cannot draw sweet water.  Oil of Lilies, Jasmine, Musk Roses, Crowsfoot, Gilliflowers, Roses, and Orange flowers, and of others, being made this way, smell most fragrantly.  Oil of Musk, Amber and Civit, may be thus made also.  Cut the Almonds, being blanched from the top to the bottom, into seven or eight slices, and enclose them in a leaden box with these perfumes for six days, until they have imbibed the scent. Then press them, and they will yield a most sweet Oil, and yet perhaps not make the musk much worse. 








Chapter IV 
"How to extract Water and Oil out of sweet Gums by Infusion." 

  

We may Extract sweet waters by another art that we spoke of before, out of Gums, by Infusion and Expression.  As for example, 

"A sweet water of Storax, Benjamin, and Labdanum," 

We may do this, by beating and mixing these Gums with Oil of  Almonds or of Ben, and Macerating them in Balneo for a month.  Then draw out the Oil either by a Retort or by Expression, which is better.  It will yield a most fragrant odor, that you can hardly perceive whether it were drawn out of the Gums themselves by a Retort.  Ben, called in Latin, Glans Unguentaria, is used in precious ointments instead of Oil.  Pliny called it Morobolane.  So also Martial, 


"What not in Virgil nor in Homer's found, 
Is of Sweet Oil and Acorn the compound." 

It is without any scent, and therefore fitter to receive them, and when it does receive, them, to reserve them, for it never grows . 



  

Chapter V 

"How to perfume Skins." 

Now we will discourse of the perfuming of skins, which is performed several ways, either by sweet waters, or rubbing them with Oils, or laying them in flowers, so that they may attract their odor.  And first, 

"How to wash Skins," 

That they may lose the scent of beasts and flesh.  The manner is this, first wash them in Greek 

 HYPERLINK "http://members.tscnet.com/pages/omard1/w.htm" \l "wine" Wine, and let them lie wet for some hours.  Then dry them, and if the scent continues in them still, wash them again.  That being taken away, wash them in sweet waters.  Take four parts of Rosewater, three of Myrtle, or Orange flowers two, of sweet Trifoil

 HYPERLINK "http://members.tscnet.com/pages/omard1/t.htm" \l "trifoli"  one, of Lavender half one.  Mix them, and put them into a wide mouthed earthen vessel, and steep the skins in them for a day.  Then take them out, and hang them up in the shade to dry.  But when they are almost dry, stretch and smooth them with your hands, that they may not be wrinkled.  Do this thrice over, till they favor of the sweet waters, and lose their own stink.  Next, 

"How to perfume Skins with Flowers." 

They must be rubbed over with Oil.  For, as I have told you, that is the foundation of all scents, both to attract them, and retain them in a greasy body.  It may be done with common Oil, but better with Oil of Ben, because it is without any scent of his own.  Best of all with the Oil of Eggs, which I have taught before how to make.  The manner is thus.  Anoint your gloves or skins with a sponge on the inward side, and especially, in the seams.  When that is done, you may make them attract the scent of any flowers.  Violets and Gilliflowers blow first in the Spring.  Gather them in the morning, and lay them on both sides of your skins for a day.  When they grow dry sooner or later, fling them away, and lay on new, stirring or moving them thrice or four times in a day, lest they make the skins damp, and grow musty.  When these flowers are past, lay on Orange flowers and Roses in the same manner.  And last of all, Jasmine, which will continue until Winter.  I mean, Garden Jasmine, for it flourishes two or three months.  Thus your skins or gloves will become very sweet in a years space.  The odor will quickly fade and die.  But if you do the same the second time, it will continue much longer, and preserve their pleasantness.  It very much preserves their fragrancy, to keep them in a close place, in either a wooden or leaden box.  But if you lay them among Linen, it will suck out their odor, and dull their scent. 

"How to perfume skins." 

If you add Musk, Amber and Civit to the aforesaid skins, they will smell much more sweet and gratefully.  Or take four parts of Western Balsam, one of Musk, as much of Amber, and rub it on your gloves with a sponge, and they will smell very sweet.  I will add one more excellent composition.  Take eight parts of Iris, one of Sanders, two of Benjamin, four of Rose Powder, and one and a half of Lingnum Aloes, half a one of Cinnamon, or rather less, soften them all with Rose water and Gum-Tragacanth, and grind them on a Porphyretick Marble.  Then anoint your gloves with it in a sponge, and take three grains of Musk, two of Amber, one of Civit .  Mingle them, and rub them also on. 

"How to take the scent out of gloves." 

If you repent yourself of perfuming them, or would make sport of anyone, boil a little Rose water or Aqua Vita, and while they be hot, put the gloves in, and let them remain there awhile.  This will take away their scent.  And if you steep other gloves in it, and dry them, they will imbibe it. 

  

Chapter VI 

"How to make Sweet Powders." 


Now we come to making sweet Powders, which are either simple or compound.  They are used in stuffing sweet bags and in perfuming skins and compositions.  Learn therefore, 

"How to make Cyprian Powder." 

Take Moss of the Oak, which smells like Musk.  Gather it clean, in December, January, or February.  Wash it five or six times in sweet water, that it may be very clean.  Then lay it out in the Sun and dry it.  Afterwards, Steep it in Rosewater for two days, and dry it in the Sun again.  This you must iterate oftentimes.  For the more you wash it, the sweeter it will smell.  When it is dried, grind it into powder in a Brass Mortar, and Seirce it.  Then put it into the Sieve, and cover it.  Make a fire, and set some sweet waters to boil over it.  Or cast some perfumed cakes, and let the fume arise up into the Sieve.  The more often you do this, the stronger and more lasting the scent will be imbibed by the powder.  When you perceive it to have attained a sufficient odor, take one pound of the powder, a little Musk and Civet powdered, and a sufficient quantity of Sanders and Roses.  Beat them in a Brass Mortar.  First putting in the Musk, and then by degrees casting in the powder to mingle them well.  At last, put the powders into a glass close stopped, that the sent may not transpire and grow dull.  There are several compositions of this powder, which would be too tedious to recount.  It may be made wither white, or black, or brown.  The white is made of crude Parget washed in Rosewater, or other sweet water.  And adding Musk, Amber, Civet, and suchlike, it will smell at a good distance. 

 


Chapter VII 

"How to make sweet compounds." 

There may be made diverse kinds of sweet compounds, of which are made Beads, which some use to reckon their prayers by, and others to trim their cloths with.  Also Wash-Balls to cleanse and sweeten the hands.  And first, 

"How to make sweet balls." 

With small charge, which yet shall seem to be very costly and sweet.  Take one ounce of Cyprian Powder, and Benjamin of the best mixture, which is brought out of Turkey. Half an ounce of Clover.  A sufficient quantity of Illyrian Iris.  First, melt some Gum Traganth in Rosewater.  Then with the former powder make it into a mass, and roll it up in little balls.  Bore them through, and fix every one on a several tent upon the table.  Then take four grains of Musk, dissolve it in Rosewater, and wash the outside of the balls with it.  Then let them dry.  Afterwards wet them again, for three or four times.  So will they cast forth a most pleasant scent round about, which they will not quickly lose. But if you would bestow more cost, and have a greater scent, I will show, 

"How to make them another way." 

Take one ounce of Storax, of Amber half one, a fourth part of Labdanum cleansed, one Drachm of Lingnum Aloes and Cinnamon, an eighth part of Musk.  Beat the Gum, Storax and Amber in a Brass Mortar with an Iron 

 HYPERLINK "http://members.tscnet.com/pages/omard1/p.htm" \l "pestle" Pestle, being both hot.  When these are well mixed, cast in the other powders, and mix them all together.  At last add the Musk.  And before they grow cold, form what you please of them.  I will add also, 

"Another compound," 

Very necessary in a time of Plague, which will not only refresh the brains with its sweet odor, but will preserve it against infection.  Take three ounces of Labdanum, as much of Storax, one of Benjamin, an ounce and a half of Cloves, an ounce of Sanders, three of Camphire, one of Lingnum Aloes, Calamus Aromaticus, and juice of Valerian, a Drachm of Amber.  Mix all these in the juice of Balm, Rosewater, and Storax dissolved.  But to wash the face and hands.  I will set down a noble composition. 

"Of Washing balls or Musk-balls." 

Take the fat of a Goat and purify it in this manner.  Boil a Lye with the Pills of Citron in a Brass kettle.  Let the fat remain in it for an hour.  Then strain it through a Linen cloth into cold water, and it will be purified.  Make the Lye of two parts of the ashes of the Ceruse tree, one of Lime, and half a Porringer of Alom.  Mingle them, an put them in a wooden bowl with two holes in the bottom, stopped with Straw.  Then pour in water, that it may cover them three fingers over, and strain it out through the holes.  When the first is run out, add another quantity of water, and so the third time, while the water does receive any saltiness.  Keep these several runnings asunder, and add some of the second and third unto the first, while a new Egg will swim in it.  For it if sinks and goes to the bottom, it will be too weak.  Therefore add some of the first running.  If it swims on the top, and lie upon the surface of the water, put in some of the second and third running, until it descend, so that scarce any part of it be seen above the water.  Heat twenty pounds of this water in a Brass kettle, and put into it two of the fat.  Then strain it out into broad platters, and expose it to the hot Sun, mixing it often every day.  When it is grown hard, make Pomanders of it, and reserve them.  You may thus perfume them.  Put two pounds of the Pomanders into a bowl, and with a wooden spoon, mix it with Rosewater, till it be very soft.  When it has stood still a while, and is grown hard, add more water, and set it in the Sun.  Do this for ten days.  Then take half a Drachm of Musk, somewhat less Civet, and as much of Cinnamon well beaten.  Mix them, and if you add a little Rose Powder, it will smell much sweeter.  Then judge of it by your nose.  If the scent be too weak, add more of the perfumes. If too strong, more of the Soap. 

"How to make Soap, and multiply it." 

Since we are fallen upon the discourse of Soap, we will not pass it over this. Take Soap Geta, and reduce it into a small powder.  Set it on the fire in a Brass kettle full of Lye of a moderate strength.  So that in three hundred pounds of Lye, you may put fourscore of Soap.  When the water begins to boil up in bubbles, stir it with a wooden ladle.  And if the Lye does fail in the boiling, add new.  When the water is evaporated, take the kettle from the fire, and cast in six pounds of ordinary Salt well beaten.  And with an Iron ladle empty it out, and let it cool all night.  In the mean time, prepare a Brine, so sharp that it will bear an Egg.  In the morning, cut the Soap into slices, and put it into a broad vessel, and pour the Brine on it.  There let it stand one quarter of a day, and it will become very hard.  If you put some Sal Alchali into the Brine, it will make it much harder. 






Chapter VIII 
"How to make sweet Perfumes."
It remains, that we speak of Perfumes.  For they are very necessary for the scenting of skin, cloths, and Powders.  And to enrich noblemen's chambers, with sweet odors in winter.  They are make either of Waters or Powders. 

"How to make Perfumes of Waters ." 
Take four parts of Storax, three of Benjamin.  Of Labdanum, Lingnum Aloes, and Cinnamon, one.  An eighth part of Cloves, a little Musk and Amber.  Beat them all grossly, and put them in a Brass pot with an ounce and a half of Rosewater.  Set the pot over the fire, or hot ashes, that it may be hot, but not boil.  It will cast forth a pleasant odor.  When the water is consumed, put in more.  You may also add what you have reserved in making Aqua Nanfa.  For it will send out a very sweet fume. 

"Another way." 

Take three parts of Cloves, two of Benjamin, one of Lingnum Aloes, as much Cinnamon, Orange Pill and Sanders, an eighth of Nutmeg.  Beat them and put them into a pot, and pour into them some Orange flower water, Lavender, and Myrtle water, and so heat it. 

"Another way." 

Express and strain the juice of Lemon.  Into which put Storax, Camphire, Lingnum Aloes, and empty Musk Cods.  Macerate them all in Balneo for a week in a glass bottle close stopped.  When you would Perfume your chamber, cast a drop of this Liquor in a Brass pot full of Rosewater.  And let it heat over warm ashes, it will smell most pleasantly. 

"Excellent Pomanders for perfuming." 

Take out of the Decoction for Aqua Nanfa, Lingnum Aloes, Sanders, Cinnamon and Cloves.  And of the remaining Powders make a mass, which you may form into cakes, which being burnt on hot ashes, smell very sweetly.  I take out the Cinnamon and the woods, because in burning they cast forth a stink of smoke. 

"Another way." 

Take one pound and a half of the coals of Willow, ground into dust and Seirced.  Four ounces of Labdanum, three Drachms of Storax, two of Benjamin, one of Lingnum Aloes.  Mix the Storax, Benjamin, and Labdanum in a Brass Mortar with an Iron Pestle heated.  And put to them the Coal and Lingnum Aloes powdered.  Add to these half an ounce of liquid Storax.  Then dissolve Gum Traganth in Rosewater, and drop it by degrees into the Mortar.  When the powders are mixed into the form of an Unguent, you may make it up into the shape of birds, or any other things, and dry them in the shade.  You may wash them over with a little Musk and Amber upon a Pencil.  And when you burn them, you will receive a most sweet fume from them. 

"Another Perfume." 

Anoint the Pill of Citron or Lemon with a little Civet.  Stick it with Cloves and Races of Cinnamon.  Boil it in Rosewater, and it will fill your chamber with an odoriferous fume. 






Chapter IX 
"How to adulterate Musk." 

These Perfumes are often counterfeited by impostors.  Wherefore I will declare how you may discern and beware of these cheats.  For you must not trust whole Musk Cods of it, there being cunning impostors, who fill them with other things, and only mix Musk enough to give its sent to them.  Black Musk inclining to a dark red, is counterfeited with Goat's blood a little roasted, or toasted Bread.  So that three or four parts of them beaten with one of Musk, will hardly be discovered.  The Imposture may be discerned only thus.  The Bread is easy to be crumbed and the Goat's blood looks clear and bright within when it is broken.  It is counterfeited by others in this manner.  Beat Nutmegs, Mace, Cinnamon, Cloves, Spikenard, of each one handful, and Seirce them carefully.  Then mix them with the warm blood of Pigeons, and dry them in the Sun.  Afterward beat them again, and wet them with Musk-Water and Rosewater.  Dry them, beat them, and moisten them very many times.  At length, add a fourth part of pure Musk, and mix them well.  And wet them again with Rosewater and Musk-Water.  Divide the mass into several parts, and roll them in the hair of a Goat which grows under his tail. Others do it, 

"Another way, and," 

Mingle Storax, Labdanum, and powder of Lingnum Aloes.  Add to the composition, Musk and Civet, and mingle all together with Rosewater.  The Imposture is discovered by the easy dissolving of it in water.  And it differs in color and scent.  Others augment Musk by adding roots of Angelica, which does in some sort imitate the scent of Musk.  So also they endeavour, 

"To adulterate Civet," 
Hang it in a Jakes among stinks.  For by striving against those ill favors, it excites its own virtue, revives, and recovers its lost sent.
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The Proeme 

Before I leave off to write of fire, I shall treat of that dangerous fire that works wonderful things, which the vulgar call Artificial Fire, which the commanders of armies and generals, use lamentably in diverse artifices and monstrous designs, to break open walls and cities, and totally subvert them.  And in sea fights, to the infinite ruin of mortal men, and whereby they often frustrate the malicious enterprises of their enemies. The matter is very useful and wonderful, and there is nothing in the world that more frightens and terrifies the minds of men.  God is coming to judge the world by fire.  I shall describe the mighty hot fires of our ancestors, which they used to besiege places with, and I shall add those that are of later invention, that far exceed them.  And lastly, I shall speak of those of our days.  You have here the compositions of terrible Gunpowder that makes a noise, and then of that which makes no noise.  Of pipes that vomit forth deadly fires, and of fires that cannot be quenched, and that will rage under water at the very bottom of it, whereby the seas rend asunder, as if they were undermined by the great violence of the flames striving against them, and are lifted up into the air, that ships are drawn by the monstrous gulfs.  Of fire balls that fly with glittering fire, and terrify troops of horsemen, and overthrow them.  So that we are come almost to eternal fires. 

Chapter I 

"How diverse ways to procure fire may be prepared." 
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itruvius says, that it fell out by accident, that sundry trees, frequently moved with winds and tempests, the bows of them rubbing one against another, and the parts smiting each other, and so being rarefied, caused heat, and took fire, and flamed exceedingly.  Wild people that saw this, ran away.  When the fire was out, and they wouldn't come nearer, and found it to be a great commodity for the body of man, they preserved the fire, and so they perceived that it afforded causes of civility, of conversing and talking together.  Pliny says, it was found out by soldiers and Shepherds .  In the camp, those that keep watch found this out for necessity, and so did Shepherds , because there is not always a Flint ready.  Theophrastus teaches what kinds of wood are best for this purpose.  And though the Auger and the handle are sometimes both made of one sort of wood, yet it is so that one part acts and the other suffers.  So that he thinks the one part should be of hard wood, and the other soft.  Example, 

"Wood that by rubbing together will take fire." 

They are such as are very hot, as the Bay tree, the Buckthorn, the Holm, the Piel tree.  But Mnestor adds the Mulberry tree, and men conjecture so, because they will presently blunt the ax.  Of all these they make the Auger, that by rubbing they may resist the more, and do the business more firmly.  But the handle to receive them, is to be made of soft wood, as the Ivy, the wild Vine, and the like, being dried, and all moisture taken from them.  The Olive is not fit, because it is full of fat matter, and too much moisture.  But those are worst of all to make fires, that grow in shady places.  Pliny from him, One wood is rubbed against another, and by rubbing takes fire, some dry fuel, as Mushrooms or leaves, easily receiving the fire from them.  But there is nothing better then the Ivy, that my be rubbed with the Bay tree, or this with that.  Also the wild Vine is good, which is another kind of wild Vine, and runs upon trees as Ivy does.  But I do it more conveniently thus.  Rub one Bay tree against another, and rub lustily, for it will presently smoke, adding a little Brimstone.  Put your fuel nearer, or dry matter made of dry Toadstools, or leaves that are very fine, found about the roots of Coltsfoot, for they will soon take fire, and retain it.  The West Indian's bind two dry sticks together, and they put a stick between them, which they turn about with their hands moved from them, and so they kindle fire.  But since the mind of man seldom rests in the thing once invented, but seeks for new inventions, by man's industry there is found out, 

"A stone that will raise fire with any moisture." 

The way to make it is thus, Take quick Brimstone, Saltpeter refined, of each a like weight.  Camphire the double weight to Quicklime.  And beat them all in a Mortar, till they be so fine that they will fly into the air.  Bind them all fast together, wrapt in a Linen Clout, and put them into an earthen pot.  Let it be well stopped.  Lute it well with Clay and Straw, and let it dry in the Sun.  Then put them into a Potter's oven, and when the earthen vessel is perfectly baked, they will grow together, and be hard as stone.  Take them out, and lay them up in a dry place for use.  I went to try this in a haste, and my experience failed me.  I know certainly, that some of my friends have done it.  But the pot must not have any vent, for it will all burn away.  Yet I have seen water cast upon Quicklime, and by putting Brimstone to it, it took fire, and fired Gunpowder.  This I can maintain. 

Chapter II 

"Of the Compositions for Fire, that our Ancestors used." 

Before I come to our compositions for fireworks, I shall set down those that our forefathers used in sea fights, and in taking or defending of cities.  Thucidides says, that those that besieged Plataenenses, when the engines would do no good, they fell to fireworks.   For casting about the walls bundles of stuff, and throwing in fire, Brimstone and Pitch, they burnt the wall.  Whence arose such a flame, that until that time, no man ever say the like.  Heron teaches, that in burning of walls, after you have made a hole through, you must put wood of the Pine tree under and anoint it with dry Pitch, and powdered Brimstone together, with Tar or Oil, and set this on fire.  And elsewhere he teaches to burn with a pot.  Take an earthen pitcher, and bind it about with plates of Iron on the outside, and let it be full of small Coal.  Let there be a hole about the bottom to put in the Bellows.  For when the coals take fire, by sprinkling on of Vinegar, Piss, or other sharp matter, the walls are broken.  Vegetius teaches, what combustible matter must be used.  And he uses burning Oil, Hards, Brimstone, Bitumen.  Burning Arrows are shot in crossbows into the enemy ships, and these, being smeared with Wax, Pitch and Rosin, they quickly fire the decks, and so many things that afford fuel to the fire.  I shall add, 

"The Firedarts the Ancients used." 
Ammianus Marcellinus described Firedarts, a kind of weapon made after such a fashion.  It is an Arrow of Cane, joined with many Irons between the shaft and the head, and they are make hollow after the fashion of a womans Distaff, wherewith Linen thread is spun, in the midst of it, it has many small holes, and in the very hollow of it, is put fire with some combustible matter, and so is it easily shot forth of a weak Bow.  For a bow that is strong, puts out the fire, and there is no means to put it out, but by casting on dust or Lees of Oil.  Livy;  Some came with burning torches, others carrying Tar, Pitch, and Firedarts, and the whole army shined as it were all in flames.  But in the concave part of this Dart there was glue and fuel, for fire not to be extinguished, of Colophonia, Brimstone, and Saltpeter, all mingled with Oil of Bays.  Others say, with Oil of Peter, Duck's grease, and Pith of the Reed of Ferula, Brimstone, and as others think, with Oil, Tallow, Colophonia, Camphire, Rosin, Tow.  The old warriors called this an incendiary composition.  Lucan speaks of burning ships: 

This plague to water is not consonant, 

For burning Torches, Oil and brimstone joined, 

Are cast abroad, and fuel was not scant. 

The Ships do burn with Pitch or Wax combined. 

And elsewhere, 

He bids them shoot their Shafts into the Sails, 

Besmeared with Pitch, and so he soon prevails. 

The Fire straight does burn what's made of Flax, 

And so their decks were fired by melting Wax, 

And tops of Masts were burnt, and Seamen's packs. 

But in compositions for Arrows and Darts that they might burn the more vehemently,they put melted Vernish, Printer's Oil, Petroleum, Turpentine, made up with the sharpest Vinegar, pressed close, and dried at the Sun, and wrapped over with Tow, and with sharp Irons to defend it, wrought together like to a bottom of Yarn.  All which at last, only passing over one hole, are smeared over with Colophonia and Brimstone, after the manner that follows.  But the subtilty of the Greeks, there was invented, 

"A fire, called the Greek Fire." 

To overcome the ship presently, they boiled Willow coals, Salt, spirit of wine, Brimstone, pitch, with the yarn of the soft wool of Ethiopia, and Camphire, which, it is wonderful to speak, will burn alone in the water, consuming all matter.  Callimachus, the Architect, flying from Heliopolis, taught the Romans that thing first, and many of their emperors did use that against their enemies afterwards.  Leo the Emperor, burnt with this kind of fire those of the East, that sailed against Constantinople with 1800 Carvels.  The same emperor, shortly after, burnt with the same fire 4000 ships of the enemy, and 350 in like manner.  Prometheus found out, that fire would keep a year in the cane Ferula.  Wherefore Martial speaks of them thus; 

Canes that the Masters love, but Boys do hate, 

Are by Prometheus gift held at great rate. 






Chapter III 
"Of the diverse compositions of Gunpowder." 

We should be ill spoken of, if, that treating of fiery compositions, we should not first say something of that wonderful Gunpowder, that is the author of so many wonderful things.  For it is an ingredient in all mixtures, and all depends upon it.  Not that I have any mind to speak of it, because it is so common, but of such things that have some new or hidden secret in them.  It is made of four parts of Saltpeter, Brimstone and Willow coals, each of one part. But the Saltpeter  must be refined from common Salt, the fat and earthy parts.  For that is the foundation and basis of the rest.  All of these must be well powdered and finely seirced, and perfectly mingled together.  Therefore if you would have, 

" Gunpowder that shall make a great noise, and do much service," 

Put in more parts of Saltpeter , namely, to one part of Brimstone, and one of Willow coal, put in six or eight parts of Saltpeter, but excellent well refined and mingled.  For four parts of Saltpeter  well refined and mingled, will do more then ten parts of that which is faeculent, and ill mingled.  From the Saltpeter comes the force, the noise of the flame, for Brimstone it takes fire, and the sooner for the coal. But if one would have, 

"Gunpowder that will shoot a Bullet without noise," 

He must make weak the Saltpeter, but with some fat substance; which is done by the Glew and Butter of Gold, by mingling them according to a certain and due proportion;  and so it will shoot a ball with very little or no noise; for you shall scarce hear it.  And though the force be not so strong, yet it is but little less.  I will not teach the way, lest wicked men should take occasion to do mischief by it. 

Chapter IV 

"How Pipes may be made to cast out Fire." 

The same Heron bids the soldiers when they scale the walls, that they should set against the faces of their enemies that defend the cities, such handGuns that they can turn, and that will throw fire a great way.  For so they shall so terrify those that defend the walls, by these monstrous engines that cast fireballs at such great distance, and with such furious flames, that they will never endure to behold them, nor yet the soldiers that mount up the walls, but will quickly run away.  Moreover, in fights at sea, and among horsemen, men of this later age make great use of them, and break ranks.  When Antipater  besieged the Megarenses, and the Macedonians did fiercely lie upon them, the Megarenses first anointed their hogs with Pitch, and set them on fire, and so sent them out among their enemies.  The Hogs were mad at it, and ran furiously among the troops of Elephants, and cried as they burned with the fire, and, as so many furies, they extremely disordered the Elephants.  But I shall describe, 

  "Rockets that cast fire a great way." 
Make a stick of three foot long, round on the outside, and with a Turners Instrument make it hollow within.  Let the hole in the middle be four fingers diameter, and the wood a finger thick.  But within let it be fenced with a thin Iron plate, and without with Iron hoops, at the mouth, in the middle, and on the end, and let the spaces between be fastened and joined together with Iron wires, lest by the violence of the flames, striving within, the engine should break in pieces, and hurt our friends.  Fill the hollow hole with this composition. Gunpowder three parts, Colophonia, Tutia, Brimstone, half a part.  But you must bruise your Brimstone and Colophonia very well, and sprinkle them with Linseed Oil, and work them in your hands.  Then try if your mixture will burn gently or fiercely.  Fill the space that between the joints in a reed with powder, put fire to it.  If it burn vehemently, put more powder into your Rocket, pressing it again with a sharp stick.  Then stop the mouth of it, being full, with a Linen Clout, Wax and Pitch, and cover it, that the powder will not fall out.  And making a hole in the Clout, fasten a Cotton Match to the mixture, that when necessity is, it may take fire.  You shall learn shortly after to make the Match.  This is called a simple Rocket. 

"How to make a Rocket armed." 

This by a continual sending forth of Fireballs and leaden Bullets, an by the shooting off of Iron Guns, will strike through the faces of those that stand by.  It is made of Turpentine, Rosin, liquid Pitch, Vernish, Frankincense and Camphire, equal parts; quick Brimstone a third part and half; two parts of Saltpeter refined, three parts of Aqua Fortis, as much of Oil of Peter and Gunpowder .  Pound them together, and make Fireballs.  Put them into the hollow of the pipe, that is broad enough to receive them.  Put into the hollow part the first mixture, three fingers deep and press down.  Then put in the little ball of Gunpowder only, weighing one ounce, ready made.  Then put in again the first powder.  And do this by course one after another, till it be full, and stop the mouth, as I said.  Some do not thrust down a ball, but Hards wrapped up in square pieces of Iron, and that is so pliable, the the first mixture can kindle the Gunpowder.  Some put in with Tow, Glass grossly powdered.  Others, Salt and powder of Lead.  For if the lumps stick to armor or garments, you cannot put them out with water or any thing else till they become consumed.  Some there are also that compass in the Rocket. with Brass or Iron Guns, and at the open passage of the Rocket, they put in Gunpowder.  When fire comes at it, with terrible and frequent noises, they cast leaden Bullets forth upon the standers by.  I saw a Rocket of extraordinary largeness.  It was ten foot long, and as wide as a man's head might go in.  It was full of Fireballs, stones, and other matters, and put into a Gun, and bound to the lower part of the crossyard of a ship, which was transported every way with cords, as the soldiers would have it.  And in seafights was levelled against the enemies's Galleys, and destroyed them all almost.  Yet I will not omit to relate how, 

"A Brass Gun once fired, may discharge ten times." 

It is a new invention, that Brass  Gun, or a hand Gun, may discharge ten or more Bullets one after another without intermission.  Make a dark powder, such as I used in the precedent part, and fill it thus;  First, put in a certain measure of Gunpowder, that being put in, may discharge the ball.  Then put in the ball, but a small one, that it may go in loosely, and that the powder put in upon it, may come to touch the Gunpowder.  Then pour in this dark powder two or three fingers deep.  Then put in your Gunpowder and one Bullet thus in order, one after the other, until the Gun seems to be full to the very mouth.  Lastly, pour in some of your dark clammy powder.  And when you have leveled your Gun to the place appointed, put fire to the mouth of it, for it will cast out the Bullets, and then fire for so long time as a man may discharge a handgun at diverse shoots.  And thus with one Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gun" Gun you may discharge many times. 






Chapter V 
"How Fireballs are made that are shot off in Brass Guns." 

Now I will show how to make some pot compositions of Fireballs that are shot out of Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gun" Guns, for diverse uses.  Either to burn ships, or to give light to some men in the night, or at solemnities to cast up in the air, that they may seem to stream along like falling stars. 

"Fireballs flying in the air." 
That are made at festival times.  Grind one pound of Gunpowder, one third part of Saltpeter, two ounces of Brimstone, and as much Colophonia.  Mingle all these.  Sew them up in Coffins made of thick cloth in the fashion of balls, and put them into hollow half circles made of wood, and strike them with a wooden hammer that they may be hard as stones.  Then bind them about with cords, and dip them in Tar three or four times, that they may be well fenced about, lest being discharged by the violence of a Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/c.htm" \l "cannon" Cannon, they should break in pieces.  Lastly, pierce them thrice through with a sharp stick in the center, and fill them with Gunpowder, and dry them to be sent aloft.  When you would use them, raise your Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gun" Guns, or more conveniently the but end of your Guns, and take the ball in a pair of Iron pinchers, and give fire to the holes, that it may take.  When you are certain that it is lighted, with your right hand cast it into the hollow of the Gun, and with your left, give fire to the lowest touch hole of the Gun.  When it it fired, it rebounds, and being carried up by the force of the fire, it seems to run up and down in the air, as I often saw it in Rome, and prepared it.  They are made also, 

"Another way," 

Take five parts of Gunpowder, three of Saltpeter refined, Brimstone, two, Colophonia one half part, beaten Glass, common Salt, or Oil of Peter, and of Linseed Oil, and refined Aqua Vita as much.  Powder what must be powdered, and pass it through a fine Sieve.  then melt it in a new earthen pot with burning coals, without flame.  Let them not sparkle, for so many compositions may take fire.  Then cast in the powders, that they may incorporate will together.  Then make, round Coffins of Linen cloth as I said, and fill them with the Gunpowder  alone, and bind them with cords about.  Then wrap your Tow in the composition, and make a ball of the bigness you would have it.  And if you will shoot it out of a Brass 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gun" Gun, bind it the thicker with a little cord.  Then pierce your ball through in many places with wooden picks, that they may come at the powder that lies in the middle.  Then put a Cotton Match through, and when it flies in the air so violently, they may preserve the fire.  In another earthen pot, melt Pine tree Gum, Gunpowder and Brimstone, and dip in your ball into that Liquor, that it may be overcast with it.  When you take it out, lift up your Cotton  Matches with a stick, and strew them with Gunpowder.  This ball will sorely punish the enemies with a great noise, cracking and breaking asunder.  The fire cannot be put out.  It will burn all kinds of furniture, garments and what else, till it all be consumed.  It will burn armor mightily, that unless they be taken off, they will burn the man. 

Chapter VI 

"Of Compositions with burning Waters." 

Philosophers seeking the reason of waters that lie hid above and under the earth, and are always hot, they say, Bitumen is the cause thereof, which being once on fire, has this property, that it will not only not be put out, but if you cast on water it will burn the more.  The mountain Chimaera burns always in Phaselis, both night and day.  Gnidius Ctefias says, the fire of it is kindled by water, and is put out with earth or hay.  In the same Lycia, Vulcan's mountains, touched with a burning torch, will so burn, that the very stones and sand in rivers are consumed by them, and will burn in the midst of the waters, and that fire is maintained by water.  The hollow cave in Nymphaeum foreshows terrible things to the men of Apollonia.  As Theopompus writes, it increases by shower, and it casts forth Bitumen, that must be tempered with that fountain that cannot be rafted, otherwise t is more weak then any Bitumen is.  Now I shall search out the kinds of Bitumen.  The first kind is liquid, called Naphtha, we call it Oil of Peter, which remains in stones and Kitram.  This has a great affinity with fire, and the fire will take hold of it every way at a great distance.  So some say, that Medea burned a Whore, who, when she came to sacrifice at the altar, the fire laid hold on her garland.  Another kind is, that men call Maltha.  For in the city of Comagenes Samosata, there is a lake that sends forth burning mud.  When any solid thing touches it, it will stick to it, and being touched, it will follow him that runs from it. So they defended the walls, when Lucullus besieged them, and the soldier burned in his armor.  Waters do kindle it, and only earth can quench it, as experience shows.  Camphire is a kind of it.  As Bitumen, it draws fire to it and burns.  Pissaphaltum is harder then Bitumen.  Both Amber and Jet are of this sort, but these burn more gently, and not so much in the waters.  Moreover, in regard it burns in the water, it is Bitumen, for no fatter thing is dug forth of the earth.  To maintain this fire, itself is sufficient.  It neigher burns in the waters, nor is it put out with water, nor does it last long.  But joined with Bitumen, the fire will last always, as we see in the Phlegrean mountains at Puteoli.  And as fire, if Oil be cast in, burns the more.  So when Bitumen is kindled, water cast on, makes the flame the greater.  Wherefore I shall make use of those fires that burn in and above the waters.  But I shall bring some examples how it is made. 

"A Ball that will burn under Water."  

First prepare your Gunpowder.  For this must be one ingredient in all compositions, and gives force to the rest to burn vehemently.  If it be in great corns, pound it well, and Seirce it fine.  To seven parts of this, add two parts of Colophonia, three of Saltpeter , one of Brimstone.  Pound them all together, and mingle them, sprinkling on of Naphtha,, or of liquid pitch Kitram.  Moistening them so long, until the powder pressed in your hand will stay together.  When these are well mingled, make trial by them.  If it burns too vehemently, add more Colophonia, Saltpeter and Brimstone.  But if but weakly, more Gunpowder.  This mixture must be wrapped in straw or linen rags, or put into Coffins made of the same things, and bind it as close as you can with straw, little cords round about.  Then dip it into scalding pitch, and so let it dry.  Then wrap it again with straw, and smear it over with pitch, to keep it safe from water, and that it may not break asunder by the violence of the fire.  When it is well dried, and a little hole made in it, put in Gunpowder, and put fire to it.  And when it begins to burn, stay very little, and cast it into the water.  It will by its weight fall to the bottom, and the flames will strive with the water, and drive them far from it.  So it will appear to burn above, and is obscured with a black smoke, that you will think you see sulphurous waters of Puteoli burning there.  Being then made lighter by many turnings and windings, it will seem to ascend to the superficies of the water, which is a most pleasant sight.  For you will think that the water burns, and you will see two contrary elements fighting together, yet to unite friendly until the matter be spent.  Others wrap in cloth nothing but Gunpowder a whole handful, and this they bind in with cords.  Then they dip it in melted scalding pitch, and bound very fast, and wrapt in many linen rags.  They make a small hole through it, and they place this in the center of the ball we even now speak of, that when it comes to the superficies of the water, the fire taking hold on the powder within, breaks the ball in pieces, and with mighty noise, wounds all those that stand near it.  Some make it, 

"Otherwise." 

The make a composition of Colophonia, Saltpeter and Brimstone, Vernish and to this they add a fourth part of Gunpowder, and they add Turpentine rosin, Oil of liquid Vernish , Petroleum, Linseed Oil, and the best Aqua Vita.  With these they wet and sprinkle the dry powders.  I have seen this take fore more vehemently, and to cast the flames farther.  To do, 

"The Same," 

Take Mastick one part, Frankincense two, grains of Vernish, Brimstone, Camphire, Gunpowder, of each three parts, of Colophonia six, Saltpeter refined nine.  Pound them all together, and sift them.  Only pound the Camphire mingled with the salt, for that only will not be powdered.  Strew them all about upon an earthen dish with a large mouth, and sprinkle them with Naphtha, or Vernish, or Linseed oil, and mingle them with your hands.  Take out part of the powder, and put it in a hollow cane, and try it, whether it will burn to your mind.  And if burns too weak, put in more Gunpowder.  If too vehemently, more Colophonia.  Always trying if it be as it should be.  for to these compositions, we add the same things to blunt vehement burning of the Saltpeter and the Gunpowder.  Then make Coffins of canvas, like balls, and fill them with your composition, and stuff it in well, and bind them will with cords round about.  Then melt Brimstone, and let there be in it one fourth part of Gunpowder.  Stir them together with a wooden stick, and lute the ball over with that liquor, that it may be well fenced and crusted.  Then with a wooden pick make a hole in it in the middle to the center, and fill that with powder, an so put in fire, and it will burn under water.  It may also be shot forth of Brass engines.  I will show you how to make, 

"Balls and pots to be cast forth of Ships," 

The Ancients write, that Alexander the Great found out this composition of fires, to burn bridges, gates, ships, and the like.  But it will work now more vehemently, by the reason of the Gunpowder  added.  Take Gunpowder, Saltpeter, Brimstone, Pitch, Pine tree gum, Vernish in grains, Frankincense, of each like.  Camphire one half.  Beat all these, and mingle them.  Then take Oil of Peter, liquid Vernish, Rosinous Turpentine, equal parts, and with these, being liquid, mingle all together, and fill pots with them, to be cast among ships and enemies.  Or, if you make a ball of these, bind it hard about the bead of a hammer, whose sharp toothed end must be a foot long, and the handle three foot.  If at a seafight, any one with a light boat strike this into a ship of enemies with one blow, he shall raise a mighty fire, that neither water nor any other thing will put out. 






Chapter VII 
"How Balls are made of Metals that will cast forth fire and Iron wedges." 

I will show you how to make brittle balls of metal, that being filled with Gunpowder, and all the places of vent stopped, with the violence of the flame will fly into many pieces, and strike through those they meet with, and on all sides they will pierce through those who are not only unarmed but armed men.  And these are to be used in besieging of cities.  For cast among multitudes, they will wound abundance.  The danger is seen among herds of cattle.  Make then, 

"Balls that will cast pieces of Iron a great way off." 

Let a ball of metal be made a handbreadth in diameter, half a finger thick.  The metal is made of Brass three parts, Tin one part, to make it brittle, that by force of fire it may fly in small pieces.  To make the ball more easily, make it of two half circles, for the charge is less, and let them join together like a box, or let them screw one within another.  Let it be equally thick, that it may break in all parts alike.  Then with a nail drove through the middle, let it be fastened the better together, a finger thick, that it may break in all parts before it do in the joints.  Then make a little pipe as big as a finger, and as long as ones hand, that it may come to the center of the ball, and so stick forth beyond the superficies, like a pyramis, the basis outward, the point inward.  Solder it fast to the ball.  The nail, as I said, must come forth on both sides, and to this fasten wires, that runs through Iron piles, that have a large hole through them, that every wire may have thirty of them, that when the ball is broken by force of the fire, the wires of Iron may break also, and the piles of Iron may be thrown about, a great way, with such force, that they may seem to be shot forth of Guns and ordnance.  Lastly, let the ball be filled with the best Gunpowder only, but the pipe with that mixture that burns more gently, that when fire is put to it, you may hold it so long in your hand, until that slow composition may come to the center, and then throw it among your enemies, for it will break in a thousand pieces, and the Iron wires and pieces of Iron, and parts of the ball will fly far, and strike so violently, that they will go into planks or a wall a hand depth.  These are cast in by soldiers, when cities are besieged, for one may wound two-hundred men.  And then it is worse to wound then to kill them, as the experience of war shows.  But when you will fill the pipes, hold one in your hand without a ball, full of composition, and try it how long it will burn, that you may learn to know the time to cast them, lest you kill yourself and your friends.  I shall teach you how with the same balls, 

"Troops of horsemen may be put into confusion." 

There are made some of these sorts of balls that are greater, about a foot in bigness, bound with the same wire, but fuller of Iron piles, namely with a thousand of them.  These are cast among troops of horsemen, or into cities besieged, or into ships with slings, or Iron Guns, which they call Petrels, and diverse ways.  For if they be armed with Iron pieces, when they break they are cast forth so with the violence of the fire, that they will strike through armed men and horses, and so fright the horses with a great noise, that they cannot be ruled by bridle or spurs, but will break their ranks.  They have four holes made through them, and they are filled with this said mixture, that being fired they may be cast among troops of horsemen, and they will cast their flames so far with a noise and cracking, that the flames will seem like to thunder and lightning. 

Chapter VIII 

"How in plain ground, and under waters, mines may be presently dug." 

To dig Mines to overthrow cities and forts, there is required great cost, time, and pains, and they can hardly be made but the enemy will discover it.  I shall show how to make them in that champion ground, where both armies are to meet, with little labor, and in short time. 

"To make Mines in plain grounds where Armies are to meet." 
If you would do this in sight of the enemy (for they know not what you do) I shall first teach how.  A little before night, or in the twilight, where the meeting shall be, or passage, or standing, there may pits be made of three foot depth, and the one pit may be distant from the other about ten foot.  There sit your balls about a foot in bigness, that you may fill the whole plain with them, then dig trenches from one to another, that through them Cotton Matches may pass well through earthen pipes, or hollow Canes, but fire the balls at three or four places.  Then bury them, and make the ground even, leaving a space to give fore to them all at once.  Then at the time of war, when the enemy stands upon the ground, then remove at your pleasure, or counterfeit that you flee from them, and cast in fire at the open place, and the whole ground will presently burn with fire, and make a cruel and terrible slaughter among them.  For you shall see their limbs fly into the air, and others fall dead pierced through, burnt with the horrible flames thereof, that scarce one man shall escape.  You shall make your Match  thus.  In a new test let the best Aqua Vita boil with Gunpowder, till it grows thick, and be like Pap.  Put your Matches into it, and roll them in the mixture.  Take the test from the fire, and strew on as much Gunpowder as they will receive, and set them to dry in the Sun.  Put this into a hollow Cane, and fill it full of Gunpowder.  Or take one part refined Saltpeter, Brimstone half as much, and let it boil in a new earthen pot, with Oil of Linseed.  Put in your Match, and wet them well all over with that Liquor, take them away and dry them in the Sun.  But if you make, 

"Mines under the Water," 

Use this rare invention.  You shall make your Mines where the enemy Galleys or ships come to ride, you shall upon a plain place fit many beams, or pieces of timber, fastened cross-wise, and thrust through.  Or like nets, according to the quantity in the divisions, you shall make fit circles of wood, and fasten them, and fill them with Gunpowder, the beams must be made hollow, and be filled with Match and powder, that you may set fire to the round circles.  With great diligence and cunning, smear over the circles and the beams with Pitch, and cover them well with it, that the water may not enter, and the powder take wet (and so your labor will be lost)  and you must leave a place to put fire in, then sink your engine with weights to the bottom of the water, and cover it with stones, and mud and weeds, a little before the enemy come. Let a scout keep watch, that when their ships or Galleys ride over the place, that the snare is laid, for fire being put to it, the sea will part, and be cast up into the air, and drowned the ships, or will tear them in a thousand places, that there is nothing more wonderful to be seen or done.  I have tried this in waters and ponds, and it performed more then I imagined it would. 






Chapter IX 
"What things are good to extinguish the fire."
I have spoken of kindling fires, but now I shall show how to quench them, and by the way, what things obnoxious to the fire, will endure it and remain.  But first I will relate what our ancestors have left concerning this business.  Vitruvius says, that the Larch tree wood will not burn, or kindle by itself, but like a stone in the furnace, will make no coals, but burn very slowly.  He says the reason is, that there is in it very little air or fire, but much water and earth, and that it is very solid, and has no pores that the fire can enter at.  He relates how this is known.  When Caesar commanded the citizens about the Alps, to bring him in provision, those that were secure in a castle of wood, refused to obey his commands.  Caesar bade, make bundles of wood, and to light torches, and lay these to the castle.  When the matter took fire, the flame flew exceeding high, and he supposed the castle would have fallen down.  But when all was burnt, the castle was not touched.  Whence, Pliny writes, the Larch tree will neither burn to coals, nor is otherwise consumed by fire, then stones are.  But this is mostly false.  For seeing it is rosiny and oily, it presently takes fire and burns, and being once fired is hard to put out.  Wherefore I admire, that this error should spread so far, and that the town Larignum, so called from the abundance of Larch wood, compassed about with fire, should suffer no hurt.  Moreover, I read that liquid Alom, as the Ancients report, will stand out against fire.  For wood smeared with Alom, and Verdigrease, whether they be posts or beams, so they have a crust made about them, will not burn with fire.  Archelaus the General, for Mithridates made trial of it in a wooden tower against Sylla, which he attempted in vain to set on fire.  Which I find observed by Quadrigarius, in his Annals.  But this liquid Alom is yet unknown to many learned men.  Our Alum wants this property.  But many say, that Vinegar prevails against fire.  Plutarch says, that nothing will sooner quench fire then Vinegar of all things, it most puts out the flame, by its extremity of cold.  Polianus reports, Athenales, when he was besieged by his enemies, poured out of brazen vessels, melted Lead upon the engines, that were set to scale the place, and by this were the engines dissolved, but the enemies poured Vinegar upon it, and by that they quenched the Lead, and all things else that fell from the walls.  And so they found Vinegar to be the fittest to quench fire, and an excellent experiment, if things be wet with it.  Pliny praises the white of an Egg to quench it, saying, that the white of an Egg is so strong, that if wood be wet with it, it will not burn, nor yet any garment.  Hieron, to cover scaling engines, used the raw hides of beasts new killed, as having force to resist fire.  And the joints of wood they fenced with Chalk, or with ashes tempered with blood, or clay molded with hair or Straw, and with Seaweed wet with Vinegar, for so they were safe from fire.  Carchedonius was the first that taught men to cover engines and rams with green hides.  I have heard by men of credit, that when houses were on fire, by a peculiar property, the menstruous clothes of a woman that had her courses the first time, cast over the planks, would presently put out the fire.  Thick and muscilaginous juices are good against fire, as of Marsh Mallows. Therefore Albertus wrote, not very absurdly, the white of an Egg and Vinegar, with Alom , 

"He may handle fire without hurt." 

And it is a thing that has much truth to it.  But I think that Quicksilver killed in Vinegar, and the white of an Egg, and smeared on, can preserve anything from fire. 





Chapter X 
"Of diverse compositions for fire." 

I shall speak of diverse compositions for fire to be used for diverse uses.  But men say M. Gracchus was the author of this invention. 

"To make a fiery composition, that the Sun may kindle." 

It consists of these things.  Oil of rosinous Turpentine, of Quicksilver (otherwise then I showed in Distilling) of Juniper, of Naphtha, Linseed, Colophonia, Camphire.  Let there be Pitch, Saltpeter, and  Duck's grease, double to them all.  Aqua Vita refined from all flegm.  Pound them all, and mingle them.  Put them up in a glazed vessel, and let them ferment two months in horse dung, always renewing the dung, and mingling them together.  After the set time, put it into a Retort, and Distil it.  Thicken the Liquor either with Pigeon's 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung, finely sifted, or with Gunpowder, that it may be like Pap.  Wood that is smeared over with this mixture, and set in the summer sun, will fire of itself.  Pigeon's 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung easily takes fire by the Sun beams. Galen reports, that in Mysia, a part of Asia, a house was so set on fire.  Pigeon's 

 HYPERLINK "http://members.tscnet.com/pages/omard1/d.htm" \l "dung" Dung  was cast forth, and touched a window that was near.  As it came to touch the wood that was newly smeared with Rosin, when it was corrupted, and grew hot, and vapored in the the midsummer, by heat of the Sun, it fired the Rosin, and the window, then other places smeared with Rosin, took fire, and by degrees part of the house began to take hold, and when once the covering of house began to flame, it soon laid hold of the whole house, because it has a mighty force to inflame all.  Duck's grease is very prevalent in fireworks, and physicians praise it extremely, that it is most subtle, penetrating and hot, it makes other things penetrate, and as it is most subtle and hot, so it takes fire vehemently, and burns.  I shall show how to Distil, 

"A most scalding Oil." 

When I would prepare the most excellent compositions of burning Oil, I Distilled common Oil in a Retort, but with great labor.  Yet what was Distilled was thin, combustible, and ready to fire, that once kindled, it was not to be put out, and it would draw the flame at a great distance, and hardly let it go.  But Oil of Linseed  is stronger than it.  For if you Distill it often, it will have such a wonderful force to take fire, that it can hardly be shut up in a vessel, but it will draw the fire to it.  And the glass being opened, it is so thin, that it will fly into the air, and if the light of a candle, or of fire touch it, the air takes fire, and the Oil fired by it, will cast the flame afar off, so vehemently, that it is almost impossible to quench it.  It must be distilled with great cunning, let the vessel overheat, it should take fire within.  Moreover, 

  "Fire that is quenched with Oil, is kindled with water." 

It is thus made.  I said that Naphtha will burn in water, and that Camphire is a kind of it.  Wherefore, if you mingle Brimstone with it, or other things, that will retain fire.  If you cast in Oil or mud, it will quench it.  But it revives and flames more, if you cast in water.  Livy relates, that some old women in their plays, lighting torches made of these things, passed over Tyber, that it seemed a miracle to the beholders.  I said it was the property of Bitumen to take fire from water, and to be quenched with Oil.   Dioscorides says, that the Thracian Stone is bred in a certain river of Scythia, the name of it is Pontus.  It has the force of Jet, they say it is inflamed by water, and quenched with Oil, like as Bitumen.   Nicander speaks of this stone thus, 

If that the Thracian Stone be burnt in fire, 
And wet with water, the flame will aspire, 

But oil will quench it.  Thracian Shepherds bring 

This stone from the River Pontus, Poets sing. 

"Torches that will not be put out by the winds." 

They are made with Brimstone, for that is hardly put out, if once kindled.  Wherefore torches made with Wax and Brimstone, may be carried safely through winds and tempests.  These are good for armies to march by, or for other necessary things.  Others use such;  they boil the wick of the torches in Saltpeter and water.  When it is dried, they wet them with Brimstone and  Aqua Vita.  Of this mixture then they make their candles, with Brimstone, and then with half Camphire, and Turpentine, two parts Colophonia, three of Wax, of this they make four candles, and put them together.  In the middle that is empty, they cast in quick Brimstone, and they will forcibly resist all things.  Or thus.  Boil wicks of Hemp or Cotton in water, with Saltpeter .  Take them out and dry them.  Then melt in a Brass pot equal parts of Brimstone, Gunpowder, and Wax.  When they are melted, put in your wicks to drink up part of the mixture.  Take them out, and to what is left in the kettle, add Gunpowder, Brimstone, and Turpentine, of each a like quantity, of which mixture make our torches, and join them together.  Also there is made, 

"A cord that set on fire, shall neither smoke nor smell." 

When soldiers or hunters go secretly by day or night, they use sometimes to make a Match, that being lighted, will neither smell near hand, nor far off, nor make any smoke.  For wild beasts, if the Match smell, will scent it, and run to the tops of the mountains.  Take a new earthen pot, and put into it a new cord so handsomely, that the whole pot may be filled, so laid in rounds, that no more can go in, cover it, and lute it well three or four times, that it may have no vent, for the whole business depends on this.  Then make a fire round about it, by degrees, that first it may grow hot, then very hot, and lastly red hot.  And if sometimes the smoke come forth, stop the chinks with Clay still.  Then heaped up under the coals, let it grow cold of itself, and opening the pot, you shall find the cord black, like coal.  Light this cord, and it will neither smoke nor smell. 





Chapter XI 
"Fire-compositions for festival days." 

I have shown you terrible and monstrous Fireworks.  It is fit to show you some to use a solemn times.  Not so much for use, as to give you occasion to find out higher matters.  I shall show then how to make one, 

"That when a man comes into his chamber,the whole air may take fire." 

Take a great quantity of the best refined Aqua vita, and put Camphire into it, cut small, for it will soon dissolve in it.  When it is dissolved, shut the windows and the chamber doors, that the vapor that exhales, may not get forth.  When the vessel is full with water, let it boil with coals, put under, without any flame, that all the water may resolve into smoke, and fill the chamber.  And it will be so thin, that you scarce perceive it.  Let some man enter into the chamber with a lighted candle in his hand, and the air by the candle light, will take fire all about.  And the whole chamber will be in a flame, like an oven, and will much terrify one that goes in.  If you dissolve in the water a little Musk, or  Amber-greese, after the flame you shall smell a curious scent.  Also there is made, 

"Exceeding burning water." 

Thus:  Take old strong black Wine.  Put into it Quicklime, Tartar, Salt, and quick Brimstone.  Draw out the water of them with a glass Retort.  This will burn exceedingly and never cease till it is all consumed.  If you put it into a vessel with a very large mouth, and put flame near it, it will presently take fire.  If when it is on fire, you cast it against a wall, or by night out tat the window, you shall see the air full of sparks, and kindled with fires.  It will burn, held in your hands, and yet will not scald you.  Distil it once again, and it will burn the less.  But if you take equal parts of Quicklime, and Salt, and shall mingle them with common Oil.  And make little balls, and cast them into the belly of the Retort by the neck.  And then shall draw forth the Oil by a vehement fire.  And mingling this Oil again with Salt and Quicklime.  Shall Distil them again.  And shall do the same four times.  An Oil will will come forth that will burn wonderfully, that some deservedly call it Infernal Oil.  A solemn pleasant fire, is made for the theater.  If Camphire be dissolved in Aqua vita, and with that Fillets, paper, or parchments, be smeared. And being dried again, be lighted.  And fall from a loft, as they fall lighted through the air, you shall see Serpents with great delight.  But if you desire, 

"To cast flame a great way," 

Do thus:  Beat Colophonia, Frankincense, or Amber finely.  And hold them in the palm of your hand, and put a lighted candle between your fingers.  And as you throw the powder into the air, let it pass through the flame of the candle.  For the same will fly up high.  If you will have that, 

"Many candles shall be lighted presently." 

On festival days, as I hear they are wont to do among the Turks.  You shall boil Brimstone and Orpiment with Oil, and in them let thread boil.  When it is dry, bind it to the wicks of candles, and let them pass through.  For when one head is lighted, the flame will run to them all, and set them on fire.  Some call it Hermes, his ointment.  Any man may, 

"Eating in the dark, and sparkles out of his mouth." 

It is pleasant for the spectators.  And it is thus.  Let a man eat Sugar Candy, for as he breaks it with his teeth, sparkles will seem to fly out of his mouth, as if one should rub a Firebrand. 






Chapter XII 
"Of Some Experiments of Fires." 

I will set down some experiments, that are without the ranks of the rest.  I held it better to conceal them.  But they may give you occasion to think on greater matters by them.  If you will, 

"That Bullets from Brass Guns, may enter deeper." 

You may easily try this against a wall, or plank set up.  Let the ball rather go into the hollow of it, slight, then wide.  But wet it with Oil before you put it in.  And so cast it in.  This Bullet shot off by force of fire, will go in twice as far as otherwise.  The reason is easy.  For the Oil takes away the occasion of the airs breathing forth.  For all bents being stopped, the flames striving within, cast forth the Bullet with more violence, as we shall show more at large.  So also will the Bullets of Brass Guns penetrate with more force.  And if you Lard the Bullets, they will penetrate through arms of proof.  I can also by a cunning artifice, 

"Shoot a man through with a Bullet, and no place shall be sent where it went in, or came forth." 

The mind of a man is so cunning, that it has invented a way to shoot a man quite through with a Bullet, and yet no mark of the Bullet shall appear, though all the inward parts be bruised and beaten through.  Consider, that what things are heavy, are solid, and so subtle, that they will penetrated and leave no marks where they entered or came out.  And they will do the same, though they be united, as if they were disjointed.  And every part will act by itself alone, as it would do being united.  I have said thus, to take away all occasions from ignorant and wicked people, to do mischief.  I saw, 

"A Gun discharge often, and yet no more powder was put in." 

Famous soldiers use this, not only for Brass Cannon, but for small handguns.  It is thus:  Wrap a paper three or four times about the Rammer that is put into the hollow mouth of the Gun, and drawing out the Gunstick.  Fill that hollow place with powder and Bullet.  Here and there let the Bullets be stopped in, and glued fast, that no sicissure or vent may appear in the paper.  First, let it be put into the Gun, but loosely, that the powder put in above, may come to the vent hole beneath.  Then put your measure of powder in atop, and stamp in your Bullet.  Putting Gunpowder to the Touch-hole.  And putting fire to it, the upper ball shall be shot off with its powder.  Presently thrust in a sharp instrument at the vent hole, and make a hole in the Cartridge, and feed it with powder, and put fire to it again.  And in a short time it will discharge twice.  I can, 

"Blind your eyes with the smoke." 

This may much profit, when enemies come to storm the city.  But first we must consider the wind, that it may be at the backs of our men, and may carry the smoke into the faces of our enemies.  Let there be measure made like Lanthorns, so that they may go in at the mouths of the Brass Guns.  Fill them with powder of Euphorbium, Pepper, Quicklime, Vine ashes, and Arsnick Sublimate.  And put them into the hollow of it, after the Gunpowder.  For by force of fire, will these paper frames break.  And the smoke of the powder, if it comes at the eyes of the enemy, will so trouble them, that casting away their weapons, they can hardly save their eyes. 






Chapter XIII 
"How it may be, that a candle shall burn continually." 

Before we end this book, I shall discover, whether it ma be that a candle once lighted, should never be put out.  Which seems very contrary to the reason of the corruptible things of this world, and to be past belief.  But let us see first whether the Ancients ever attempted it, or did it.  We read in the roman histories, that there was at Rome, in the temple of the goddess Vesta, and of Minerva, at Athens, and of Apollo, at Delphi, a perpetual fire kindled.  But this seems to be false.  For I remember that I have read in many authors, that this Perpetual Fire was always kept so by the Vestal Nuns, that it should never go out.  As we find it in Plutarch, in the Life of Numa.  And then in the time of the civil war, and of Mithridates, it went out.  At Delphi it was watched by widows, who took care, by always pouring in of Oil, that it should never go forth.  But this failed, when the Medes burnt that temple.  Of the same sort was that fire, God appointed by Moses in the scriptures.  The fire shall always burn upon mine alter, which the priest shall always keep lighted, putting under wood day by day.  Wherefore, the fire was not perpetual in the temples of the gods of the Gentiles.  Yet I read about the town Ateste near Padua, there was found an earthen pitcher, in which there was another little pitcher, and in that there was found a little light still burning.  Which by the hands of some ignorant fellows, pouring it rudely forth, was broken.  And so the flame was put out.  And in our time, about the year 600, in the island Nesis, that stands in Naples, there was a Marble Sepulchre of some Roman found, and that being opened, a Vial was found with it, in which there was a candle.  When this was broken, and it came to the light, it went out.  It was shut in before the coming of our Savior.  Some others I have heard of, by report of my friends, there were found and seen with their eyes.  Whence I collect this may be done, and was done by our ancestors.  Let us see if we can do the same.  Some say that Oil of metals may last long, and almost perpetually.  But this is false.  For Oil of metals will not burn.  Other say, Oil of Juniper from the wood will last long, because the coals of that wood may be kept a whole year alive under ashes.  But this is most false, because I kept a coal under ashes, and it would not last two, nor yet one day.  And the Oil of the wood burns most vehemently, and is sooner wasted away then common Oil.  Some boast they  have drawn Oil from the incombustible stone, thinking that flame cannot consume that.  For a wick made thereof, will never be burnt.  And yet burns always, if you put Oil always to it.  But if that be true, that the wick is not consumed by fire, yet that follows not that Oil extracted from it, should burn always and never waste.  And no man yet was ever seen to draw Oil from the stone Amiants that would burn.  Others think that Oil drawn from common Salt, will last always.  For if you cast Salt into Oil, it makes the Oil in the lamp last twice as long, and not be consumed, which I affirm to be true.  Therefore if Oil be Distilled from it, it will burn always and never waste.  Yet this follows not that Oil drawn from Salt will bun continually.  And Oil Distilled from it will burn no more than a stone of Aqua fortis, that parts Gold and Silver, of which kind it is.  But it is an ignorant thing to imagine, that an Oil may be made that shall burn always, and never consume.  Wherefore some other thing must be thought on.  Some say (and they do not think foolishly) that fire in a Vial does not always burn.  But in the Vial there is some composition laid up, that so soon as it comes to air, presently takes fire, and seems to burn only at that time, yet it never burned before.  This may be true.  For as I often have labored in chemical matters, a glass well stopped, and forgot by me after the things were burned in it.  And being left so for many months, I may say, many years.  At last, being opened, has been seen to flame, and burn, and smoke.  What I had burnt, I forgot, but they might be the same things, that I heard of by my friend, that had the same chance.  For when he had boiled Litharge, Tartar, Quicklime, and Cinnaber in Vinegar, until it was all evaporated.  And then covering and Luting the vessel well, he set it into a vehement fire.  And when it was enough, he set it by till it was cold.  After some months, when he went to open it to see his work, a flame suddenly flew out of the vessel, and set on fire some things, when as he thought of no such matter.  And the the same has happened to many more.  Moreover, when I boiled Linseed 
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 HYPERLINK "http://members.tscnet.com/pages/omard1/l.htm" \l "linseedoil"  for the press, when the flames took within, I covered the pot with clothes to put it out.  After some time I opened the vessel, the Oil at the air coming to it flamed again, and took fire.  But experience is against this opinion.  For who saw a candle shut up close in a glass Vial, and to keep its flaming quality, and to give light?  For the Ancients thought that the souls of the dead did always rest in the grave, as the ashes do.  And that they might not lie in the dark, they endeavored all they could to send out this light.  That their souls might enjoy light continually.  Therefore we must think on another experiment, and make trial of it.  But this must be held for a rare and firm principle in Nature's shop, that the cause of wonders is because there can be no Vacuum.  And the frame of the work will sooner break asunder, and all things run to nothing, then there can be any such thing.  Wherefore if a flame were shut up in a glass, and all the vent holes stopped close, if it could las one moment, it would last continually.  And it were not possible for it to be put out.  There are many wonders declared in this book, and many more shall be set down, that have no other cause.  But how the flame should be lighted within side.  This is worth the while to know.  It must be a Liquor or some subtle substance, and that will evaporate but little.  And if then it can be shut up in the glass, when the glass is shut it will last always.  Which may easily be performed by burning-glasses, fire, industry, and cunning.  It cannot be extinguished, because the air can come in nowhere to fill up the emptiness of the Vial.  The Oil is always turned into smoke, and this, being it cannot be dissolved into air.  It turns to Oil and kindles again.  And so it will always by course afford fuel for the light.  You have heard the beginnings.  Now search, labor and make trial. 
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The Proeme 

I have taught you concerning monstrous fires, and before I depart from them, I shall treat of Iron mines, for Iron is wrought by fire.  Not that I intend to handle the art of it, but only to set down some of the choicest secrets that are no less necessary for the use of men, in those things I have spoken of already, besides the things I spoke of in my chemical works.  Of Iron there are made the best and worst instruments for the life of man, says Pliny.   For we use it for works of husbandry and building houses, and we use it for wars and slaughters.  Not only hard by, but to shoot with arrows, and Darts and Bullets, far off.  For, that man might die the sooner, he has made it swift, and has put wings to Iron.  I shall teach you the divers tempers of Iron, and how to make it soft and hard, that it shall not only cut Iron and other the hardest of substances, but shall engrave the hardest Porphyr and Marble stones.  In brief, the force of Iron conquers all things. 







Chapter I 

"That Iron by mixture may be made harder." 

[image: image25.png]


T is apparent by most famous and well known experience, that Iron will grow more hard by being Tempered, and be made soft also.  And when I had sought a long time whether it would grow soft or hard by hot, cold, moist or dry things, I found that hot things would make it hoard and soft, and so would cold and all the other qualities.  Wherefore something else must be thought on to hunt out the causes.  I found  that it will grow hard by its contraries, and soft by things that are friendly to it, and so I came to Sympathy and Antipathy.  The Ancients thought it was done by some superstitions worship, and that there was a chain of Iron by the river Euphrates, that was called Zeugma, wherein Alexander the Great  had there bound the bridge.  And that the links of it that were new made, were grown rusty, the other links not being so.  Pliny and others think, that this proceeded from some different qualities, it may be some juices or minerals might run underneath, that left some qualities, whereby Iron might be made hard or soft, he says.  But the chief difference is in the water that it is often plunged into when it is red hot.  The pre-eminence of Iron that is so profitable, has made some places famous here and there, as Bilbilis and Turassio in Spain, Comum in Italy.  Yet are there no Iron mines there.  But of all the kinds, the Seric Iron bears the garland, in the next place, the Parthian.  Nor are there any other kinds of Iron tempered of pure Steel.  For the rest are mingled.  Justine the historian reports, that in Gallicia of Spain, the chiefest matter for Iron is found, but the water there is more forcible then the Iron.  For the tempering with that, makes the Iron more sharp, and there is no weapon approved among them, that is not made of the river Bilbilis, or tempered with the water of Chalybes .  And hence are those people that live near this river called Chalybes, and they are held to have the best Iron.  Yet Strabo says, that the Chalybes were people in Pontus near the river Thermodon.  Virgil speaks, 

"And the naked Chalybes Iron." 

Then, as Pliny says, it is commonly made soft with Oil, and hardened by water.  It is a custom to quench thin bars of Iron in Oil, that they may not grow brittle by being quenched in water.  Nothing has put me forward more to seek higher matters, then this certain experiment, that Iron may be made so weak and soft by the Oil, that it may be wrested and broken with ones hands.  And by water it may be made so hard and stubborn, that it will cut Iron like Lead. 






Chapter II 

"How Iron will wax soft." 

I shall first say how Iron may grow soft, and become tractable, sot that one may make Steel like Iron, and Iron soft as Lead.  That which is hard, grows soft by fat things, as I said.  And without fat matter, by the fire only, as Pliny affirms.  Iron made red hot in the fire, unless you beat it hard, it corrupts.  As if he should say, Steel grows soft of itself, if it be often made red hot, and left to cool of itself in the fire.  And so will Iron grow softer.  I can do the same diverse ways. 

"That Iron may grow soft," 

Anoint Iron  with Oil, Wax, Asafoerida, and Lute it over with Straw and Dung, and dry it.  Then let it for one night be made red hot in burning coals.  When it grows cold of itself, you shall find it soft and tractable.  Or, take Brimstone three parts, four parts of Potters Earth powdered.  Mingle these with Oil to make it soft.  Then cover the Iron in this well, and dry it, and bury it in burning coals.  And, as I said, you may use Tallow and Butter the same way.  Iron wire red hot, if it cool alone, it will be so soft and ductible, that you may use them like Flax.  There are also soft juices and herbs, and fat, as Mallons, bean pods, and suchlike, that can soften Iron.  But they must be hot when the Iron is quenched, and juices, not distilled waters.  For Iron will grow hard in all cold waters, and in liquid Oil. 






Chapter III 

"The Temper of Iron must be used upon soft Irons." 

I have said how Iron may be made softer.  Now I will show the tempering of it.  How it may be made to cut sharper.  For the Temper of it is diverse for diverse uses.  For Iron requires several Tempers, if it be to cut bread, or wood, or stone, or Iron, that is of diverse liquors, and diverse ways of firing it, and the time of quenching it in these Liquors.  For on these does the business depend.  When the Iron is sparkling red hot, that it can be no hotter, that it twinkles, they call it Silver.  And then it must not be quenched, or it would be consumed.  But if it be of a yellow or red color, they call it gold or rose color.  And then quenched in liquors, it grows the harder.  This color requires them to quench it.  But observe, that if all the Iron be tempered, the color must be blue or violet color, as the edge of a sword, razor or lancet.  For in these the temper will be lost if they are made hot again.  Then you must observe the second colors.  Namely, when the Iron is quenched, and so plunged in, grows hard.  The last is ash color.  And after this if it be quenched, it will be the least of all made hard.  For example, 

"The Temper of a knife to cut bread." 

I have seen many ingenious men that labored for this Temper, who, having knives fit to cut all hard substances, yet they could scarce fall upon a Temper to cut bread for the table.  I fulfilled their desire with such a Temper.  Wherefore to cut bread, let the Steel be softly tempered thus.  Heat gently Steel , that when it is broken seems to be made of very small grains, and let it be excellent well purged from Iron.  Then strike it with a hammer to make a knife of it.  Then work it with a file, and frame it like a knife, and polish it with a wheel.  Then put it in the fire, till it appear violet color.  Rub it over with soap, that it may have a better color from the fire.  Then take it from the fire, and anoint the edge with a linen cloth dipped in Oil of Olives, until it grows cold.  So you shall soften the hardness of the Steel by the gentleness of the Oil, and a moderate heat.  Not much differs from this, 

"The Temper of Iron for wood." 

Something harder Temper is fit to cut wood, but it must be gentle also.  Therefore let your Iron come to the same violet color, and then plunge it into waters.  Take it out, and when it appears ash color, cast it into cold water.  Nor is there much difference in, 

"The Temper for Instruments to let blood." 

It is quenched in Oil, and grows hard, because it is tender and subtle.  For should it be quenched in water, it would be wrested and broken. 

"The Temper of Iron for a Scythe." 

After that the Iron is made into a Scythe, let it grow hot to the color of gold, and then quench it in Oil, or smear it with tallow, because it is subtle Iron, and should it be quenched in waters, it would either crumble or be wrested. 






Chapter IV 

"How for all mixtures, Iron may be Tempered most hard." 

Now I shall show some ways where Iron on may be made extremely hard.  For that Iron that must be used for an instrument to hammer, and polish, and fit other Iron, must be much harder then that. 

"The Temper of Iron for files." 

It must be made of the best Steel and excellently Tempered, that it may polish, and fit other Iron as it should be.  Take ox hoofs, and put them in an oven to dry, that they may be powdered fine.  Mingle well one part of this with as much common salt, beaten glass, and chimney soot, and beat them together, and lay them up for your use in a wooden vessel hanging in the smoke.  For the salt will melt with any moisture of the place or air.  The powder being prepared, make your Iron like to a file.  Then cut it checker wise, and crosswise, with a sharp edged tool.  Having made the Iron tender and soft, as I said, then make an Iron chest fit to lay up your files in, and put them all into it, strewing on the powders by course, that they may be covered all over.  Then put on the cover, and lute well the chinks with clay and straw, that the smoke of the powder may not breath out, and then lay a heap of burning coals all over it, that it may be red-hot about an hour.  When you think the powder to be burnt and consumed, take the chest out from the coals with Iron pinchers, and plunge the files into very cold water, and so they will become extremely hard.  This is the usual temper for files, for we fear not if the files should be wrested by cold waters.   But I shall teach you to temper them excellently, 

"Another Way." 

Take the pith out of goats horn, and dry it, and powder it.  Then lay your files in a little chest strewed over with this powder, and do as you did before.  Yet observe this, that two files supernumerary must be laid in, so that you may take them forth at pleasure.  And when you think the chest, covered with burning coals, has taken in the force of the powder, take out one of the supernumerary files, and Temper it, and break it, and if you find it to be very finely grained within, and to be pure Steel , according to your desire, take the chest out of the fire, and Temper them all the same way.  Or else, if it be not to your mind, let them stay in longer, and resting a little while, take out the other supernumerary file, and try it, till you have found it perfect.  So we may, 

"Temper Knives to be most hard." 

Take a new ox hoof, heat it, and strike it with a hammer on the side, for the pith will come forth.  Dry it in an oven, and as I said before, put it into a pot, always putting in two supernumeraries, that may be taken forth, to try if they be come to be pure Steel .  And doing the same as before, they will be most hard.  I will show, 

"How an Habergeon or Coat of Arms is to be tempered." 

Take soft Iron armor of small price, and put it into a pot, strewing upon it the powders above said, cover it, and lute it over, that it have no vent, and make a good fire about it.  Then at the time fit, take the pot with Iron pinchers, and striking the pot with a hammer, quench the whole harness, red hot, in the foresaid water.  For so it becomes most hard, that it will easily resist the strokes of Poniards.  The quantity of the powder is, that if the harness be ten or twelve pounds weight, lay on two pounds and a half of powder, that the powder may stick all over.  Wet the armor in water, and roll it in the powder, and lay it in the pot by courses.  But, because it is most hard, lest the rings of a coat of mail should be broken, and fly in pieces, there must be strength added to the hardness.  Workmen call it a Return.   Taking it out of the water, shake it up and down in vinegar, that it may be polished, and the color be made perspicuous.  Then make red hot a plate of Iron, and lay part of the coat of mail, or all of it upon the same.  When it shows an ash color, workmen call it Berotinum.  Cast it again into the water, and that hardness shall have one that will resist all blows.  By the mixture of sharp things, Iron is made hard and brittle.  But unless strength be added, it will fly in pieces with every blow.  Therefore it is needful to learn perfectly how to add strength to it. 






Chapter V 

"Liquors that will Temper Iron to be exceeding hard." 

I said that by antipathy Iron is hardened, and softened by sympathy.  It delights in fat things, and the pores are opened by it, and it grows soft.  But on the contrary, astringent things, and cold, that shut up the pores, by a contrary quality, make it extreme hard.  They seem therefore to do it.  Yet we must not omit such things as do it by their property.  If you would have, 

"A saw Tempered to saw Iron," 

Make your saw of the best Steel , and arm it well that it be not wrested by extinguishing it.  Then make a wooden pipe as long as the Iron of the saw, that may contain a liquor made of water, Alom, and Piss.  Plunge in the red hot Iron, and take it out, and observe the colors.  When it comes to be violet, put all into the liquor, till it grows cold.  Yet I will not conceal, that it may be done by a brass wire bent like a bow, and with Powder of Emril and Oil.  For you shall cut Iron like wood.  Also, there are tempered, 

"Fishhooks to become extreme hard." 

The hook serves for a part to catch fish.  For it must be small and strong.  If it be great, the fish will see it, and will not swallow it.  If it is too small, it will break with great weight and motion.  If it is soft, it will be made straight, and the fish will get off.  Wherefore, that they may be strong, small, and not to be bent in the mouth, you shall thus Temper them.  Of mowers scythes, make wire, or of the best Steel , and make hooks thereof, small and fine.  Heat them not red hot in the fire, for that will devour them.  But lay them on a plate of red hot Iron.  When they grow red, cast them into the water.  When they are cold, take them out and dry them.  Then make the plate of Iron hot again, and lay on the hooks a second time, and when an ash color, or that they commonly call Berotinus, appears, plunge them into the water again, that they may be strong.  For else they would be brittle.  So you may make, 

"Culters extreme hard." 

Albertus, from whom others have it, says, that Iron is made more strong, if it be tempered with juice of radish, and water of earthworms, three or four times.  But I, when I had often tempered it with juice of radish, and horse radish, and worms, I found it always softer, till it became like Lead.   And it was false, as the rest of his receipts are.  But thus shall you make Steel extreme hard, that with that only, and no other mixture, you may make Culters very hard.  Divide the Steel into very small pieces like dice, and let them touch one the other, binding Iron wires over them, fastening all with an Iron wire.  Put them in the fire till they grow red hot, and sparkle, at least fifteen times, and wrap them in these powders that are made of Borax one part, oyster shells, Cuttle bones, of each two parts.  Then strike them with a hammer, that they may all unite together, and make Culters , or knives, or what you will.  For they will be extremely hard.  For this is the most excellent sort of Steel , that only tempered with waters, is made most hard.  There is another, but not so good.  And unless well tempered, it always grows worse.  It is this, 

"To Temper a Graver to cut Marble." 

Make your Graver of the best Steel , let it be red hot in the fire, till it be red or rose colored.  Dip it into water, then take it away, and observe the second color.  When it is yellow as gold, cast it into the water.  So almost is, 

"A Tool made to cut Iron." 

When the same red rose color appears, plunge it into the water, or some sharp liquor, that we shall show.  And you must observe the second yellow color, or wheat color, and then cast it into the water.  These are the best, 

"Tempers for Swords." 

Swords must be tough, lest while we should make a thrust, they should break.  Also, they must have a sharp edge, that when we cut, they may cut off what we cut.  The way is thus.  Temper the body of it with Oil and butter, to make it tough.  And temper the edge with sharp things, that they may be strong to cut.  And this is done, either with wooden pipes, or woolen cloths, wet with liquor.  Use it wittily and cunningly. 






Chapter VI 

"Of the Temper of a Tool shall cut a Porphyr Marble Stone." 

Our ancestors knew well to Temper their tools, wherewith they could easily cut a Porphyr stone, as infinite works testify that were left to us.  But the way was shown by none, and is wholly concealed, which is a mighty disgrace to our times, when we neglect such rare and useful inventions, and make no account of them.  That we might be freed from this dishonor, with great care, and pains, and cost, I made trial of all things came to my hand, or I could think of, by diverse ways and experiments, that I might attain unto it.  At last, by God's great blessing, I found a far greater passage for to come to these things, and what exceeds this.  And I will not be grieved to relate what I found out by chance, while I made trial of these things.  The business consisted in these difficulties.  If the temper of the Graver was too strong and stubborn, with the vehement blow of the hammer it flew into pieces.  But if it was soft, it bowed, and would not touch the stone.  Wherefore it was to be most strong and tough, that it might neither yield to the stroke, nor fly asunder.  Moreover, the juice or water the Iron must be tempered in, must be clear and pure.  For if it be troubled, the colors coming from heat could not be discerned.  And so the time to plunge the tools in would not be known, on which the whole art depends. So then, clear and purified juices will show the time of their temper. The colors must be chiefly regarded.  For they show the time to plunge it in and take it out.  And because that the Iron must be made most hard and tough, therefore the color must be a middle color between silver and gold.  And when this color is come, plunge the whole edge of the tool into the liquor, and after a little time, take it out.  And when it appears a violet color, dip it into the liquor again, lest the heat, yet remaining in the tool, may again spoil the temper.  Yet this we must chiefly regard, that the liquors into which the Iron is plunged, be extreme cold.  For if they be hot, the will work the less.  And you must never dip an Iron into water, that other Iron has been dipped in before, for when it is grown hot, it will do nothing.  But dip it into some other that is fresh and cold, and let this in the mean time, swim in some glazed vessel of cold water, that it may soon grow cold, and you shall have it most cold for your work.  Yet these are, 

"The hardest Tempers of Iron." 

If you quench red hot Iron in distilled vinegar, it will grow hard.  The same will happen, if you do it into distilled urine, by reason of the salt it contains in it.  If you temper it with dew, that in the month of May is found on Vetches leaves, it will grow most hard.  For what is collected above them, is salt, as I taught elsewhere out of Theophrastus.  Vinegar, in which Salt Ammoniac is dissolved, will make a most strong temper.  But if you temper Iron with Salt of Urine and Saltpeter dissolved in water, it will be very hard.  Or if you powder Saltpeter and Salt Ammoniac, and shut them up in a glass vessel with a long neck, in dung, or moist places, till they resolve into water, and quench the red hot Iron in the water, you shall do better.  Also Iron dipped into a Liquor of Quicklime, and Salt of Soda purified with a Sponge, will become extreme hard.  All these are excellent things, and will do the work.  Yet I shall show you some that are far better. 

"To Temper Iron to cut Porphyr Marble." 

Take the fugitive servant, once received, and then exalted again, and shut it in a glazed vessel, till it consume in fire or water, so the Iron tool will grow hard, that you may easily have your desire.  But if it be too hard, that it be too brittle, add more liquor, or else more metal.  Yet take care of this alone, while you have found the measure of your work.  For the Iron will grow strong and tough.  The same also will be happily performed by the foul moisture of the Serpent Python, and by the wasting thereof.  For the salt gives force, and the fat toughness.  And these are the best and choicest that I have tried in this kind. 






Chapter VII 

"How to grave a Porphyr Marble without an Iron Tool." 

Some have attempted to do this without any graver, but with strong and forcible water, and this argument moved them to it.  When they saw vinegar and sharp juices to swell into bubbles, being cast upon marble, and to corrode it, they supposed that if they should draw very strong sharp liquor from sharp and corroding things, that they might be able to do the same without labor.  At last, thus they did it.   Take a little Mercury Sublimate, and a little Salt Ammoniac.  Distill these as I showed in glass stills.  Then take a little Verdigrease, Tin Calcined, and of the Firestone, powder all these with Sal Gemma, and common salt, and Salt Ammoniac.  Distill them, and pour the distilled liquor again upon the Foeces, and distill it again, and do it again the third time.  Then keep the liquor in a vessel well stopped.  When you go about your work, smear the Porphyr marble with goats suet, only touch not those parts you mean to have engraved.  You must make a ledge about it, and when you pour on your water, it may not run off here and there.  And the liquor poured on will eat most strongly.  When it ceases to eat, cast it away, and pour on fresh, and do this so often, till you have engraved it so much as you please, and you have done. 






Chapter VIII 

"How Iron may be made hot in the fire to be made tractable for works." 

Many seek most diligently, how by a secret art, Iron may be so tempered, that it may neither break, nor be shot through with guns.  But these men do not take care of what they have before them, and seek for what they have not.  For would they consider while the Iron heats, the thing they seek for so eagerly, is before their eyes.  I say therefore, that the reason why swords break and fly in pieces, and breasts of Iron are shot through with guns, is, because there are flaws in the Iron, and it cleaves in diverse places, and the parts are ill united, and because these clefts are scarce visible.  This is the cause that when they are bent or stricken, they break.  For if you mark well, whenever knives or swords break in pieces, you shall always find these cracks and flames, and the solid parts are not broken, and being bent, resist.  But when I sought for the cause of these flaws, I found at last, that in Smith's shops, where Iron is made hot, they heap up coals over the Iron, and the refuse of coals, saying, the Iron will not heat so easily, if some rubbish of the coals and dust be not heaped over it.  And with this trumpery dust, there are always mingled small stones, chalk, and other things gathered together in pieces, which, when they meet in fire, they cause many knots outwardly, or cavities inwardly, and cracks, that the parts cannot well fasten well together.  Whence, though the business be trivial and of small regard, yet this is the cause of great inconveniences that follow.  Wherefore, to avoid this impediment, I thought on this course to be taken.  I cast my coals into a wooden bowl full of water.  For they will swim on the top, (but the filth and bricks will fall to the bottom).  Those that swim, I take out and dry them.  And those I use for my works.  What a blessing of God this profitable invention is!  For thus men make swords, knives, bucklers, coats of mail, and all sorts of armor so perfect, that it were long and tedious to relate.  For I have seen Iron breasts, that scarce weighed above twelve pounds, to be musket proof.  And if we should add the temper to them, they would come to far greater effects. 






Chapter IX 

"How Damask Knives may be made." 

Now while I set down these operations very pleasant, namely, how Damask Knives may be made to recover their marks that are worn out, and how the same marks may be made upon other knives.  If then we would, 

"Renew the waved marks of Damask Knives that are worn out," 

Polish a Poniard, sword or knife, very well with Powder of Emril and Oil, and then cleanse it with chalk, that no part may be dark, but that it may glister all over.  Then wet it all with juice of lemons mingled with Tanners water, that is made with Vitriol.  For when it is dry, the marks will all be seen in their places, and wave as they did before.  And if you will, 

"Make marks with Damask Knives," 

And that so accurately, that you can scarce know them from Damask Knives.  Polish a knife very well, as I said, and scour it with chalk.  Then stir with your hands, chalk mingled with water, and touching it with your fingers, rub the edge of the sword that was polished, and you shall make the marks as you please.  When you have done, dry them at the fire or the sun.  Then you must have a water ready wherein Vitriol is dissolved, and smear that upon it.  For when the chalk is gone, it will dye it with a black color.  After a little stay, wet it in water, and wash it off.  Where the chalk was, there will be no stain; and you will be glad to see the success.  You may with chalk make the waving lines running up and down.  If anyone desires, 

"To draw forth Damask Steel for work," 

You may do it thus.  For without art it is not to be done. Too much  heat makes it crumble, and cold is stubborn.  But by art, of broken swords, knives may be made very handsomely, and wheels and tables, that silver and gold wire are drawn through, and made even by, to be used for weaving.  Put it gently to the fire, that it may grow hot to a golden color, but put under the fire for ashes, Gip Calcined, and wet with water.  For without Gip, when you hammer it, it will swell into bubbles, and will fly and come to be Dross and refuse. 

Chapter X 

"How polished Iron may be preserved from rust." 

It is so profitable to preserve Iron from Rust, that many have labored how to do it with ease.  Pliny says, that Iron is preserved from rust, by Ceruss, Gip, and liquid Pitch.  Put he shows not how Ceruss may be made.  Yet those that know how to make Oil of Ceruss without Vinegar, Iron being smeared therewith, is easily preserved from rust.  Some anoint the Iron with deer suet, and so keep it free from rust.  But I use the fat substance in the hoofs of oxen. 
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The Proeme 

The Cook's Art has some choice secrets, that may make banquets more dainty and full of admiration.  These I purpose to reveal, not that so I might invite gluttons and parasites to luxury, but that with small cost and expense, I might set forth the curiosities of Art, and may give occasion to others thereby to invent greater matters by these.  The Art consists about eating and drinking.  I shall first speak of meats, then of drinks, and by the way I shall not omit some merry pastimes, that I may recreate the guests, not only with banquets, but also with mirth and delights. 






Chapter I 

"How flesh may be made tender." 
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shall begin with flesh, and show how it may be made tender, that Gluttons much desire.  I shall do it diverse ways.  Some that proceed from the kind of their death, others from the secret properties of things.  And they will grow so tender, that they will almost resolve into broth.  Then how while the creatures are yet alive, they may be made tender.  For example, 

"How to make Sheep's flesh tender." 

The flesh of creatures killed by their enemies, especially such as they hate and fear, will be very tender.  Zoroaster in his Geoponics says, that Sheep killed by Wolves, and bitten, their flesh will be more tender, and so the sweeter.  Plutarch in Symposiacis gives the cause of it.  Sheep's flesh, he says, bitten by a Wolf becomes the sweeter, because the wolf by biting, makes the flesh more flaggy and tender.  for the breath of the Wolf is so hot, that the hardest of bones will consume in his stomach, and melt.  And for this cause, those things will the sooner corrupt, that the Wolf bites.  And both hunters and cooks can testify, that creatures killed diverse ways are diversely affected.  Some of these are killed  at one blow, that with one stroke they lie for dead.  Yet others are hardly killed at many blows.  And which is more wonderful, some by a wound given with the Iron weapon, have imprinted such a quality upon the creature, that it is presently corrupted, and would not keep sweet one day.  And others, have killed them as suddenly, yet no such quality remains in the flesh that was killed, and it would last some time.  Moreover, that a certain Virtue, when creatures are slain or die, comes forth to their skins, and hair and nails.  Homer was not ignorant of, who writing of skins and Thongs. A Thong, says he, of an Ox slain by force, for the skins of those creatures are tougher and stronger, when they die not by old age or of diseases, but are slain.  On the contrary, such as die by the bitings of beasts, their hoofs will grow black, and their hairs fall off, and their skins will wither and flag.  Thus far Plutarch.  But I think these things are false.  For how should flesh, he flesh grow tender by the Wolf's breath, I understand not.  For other creatures that are killed by their enemies, and flesh of a contrary nature does also grow tender, where there are no hot vapors.  But I think that the absence of blood, makes the flesh tender, for these reasons.  Quail and Pheasant killed by Hawks, are very tender, but their hearts are found full of blood, and hard within them.  Deer and Boars, killed by Dogs, are more tender, but harder if by Guns.  And about, the heart the parts are so hard, that they can scarce be boiled.  Fear of death drives the blood to the heart.  The other parts are bloodless, as shall appear by the following experiments.   

"How Geese, Ducks, Pheasant, Quail, and other birds become most tender." 

This is easily done, if we hunt them and fly Hawks, and other birds of prey, at them.  For while they fight, they strive to be gone, and they are sometime held in the Falcon's Talons, and are wounded with diverse strokes.  And this makes them so tender that it is wonderful.  Wherefore, when we would eat Crammed birds, we should purposely fly a Hawk at them, and being killed by them, should grow more tender to be desired.  So, 

"The Ox flesh may grow tender," 

Especially of old Oxen, for they are dry and hard, and will not easily boil.  The Butchers set hounds at them, and let them prey upon them, and they will for some hours defend themselves with their horns.  At last being overcome by multitudes of Dogs, they fall with their ears torn, and bit in their skin, these brought into the shambles, and cut out, are more tender than ordinary.  Some of them fighting openly with Bears, and sometimes killed by them, if any of the body be left, it will be so tender, it will melt in a man's mouth.  We may do the same, if we keep creatures sometime in fear of death, and the longer you keep them so, the tenderer it will be.  For, 

"To make Hens tender," 

We fright them of from high towers.  So we do Turkeys, Peacocks.  And when they cannot fly away by the weight of their bodies, for fear of death, with great pains and shaking of their wings, they fall down, that they may take no hurt by falling.  That those are so killed with fear of death, grow very tender.  So old Pigeons that by chance had fallen into deep pits, when they had long labored, struggling with their stuttering wings above the waters to save themselves from drowning, with struggling and fear of death they grew very tender, and by this accident we have learned, that when we would have them very tender, we purposely drive them in.  Horace in Serm. says almost the same. 

"How a Cock may grow Tender" 

If you must suddenly set him before your friends, and cannot help it.  If that a guest does come by chance at night, and if the Cock be tough, not fit to eat, drowned him alive in Muscadel outright, and he will soon come to be tender meat.  We use to hang up Turkeys alive by the bills, at the Saddlebow, when we ride.  And these being thus Racked and Toffed with great pains, at the journeys end you shall find them dead, and very tender. 






Chapter II 

"How flesh may grow tender by secret propriety." 

Some things there are, that by secret propriety make flesh tender.  I shall record two prodigious miracles of nature.  One, that hung on a Fig tree, 

"Cocks flesh grows tender," 

and so short, that it is wonderful. Another, that wild Cocks bound to a Fig tree, will grow tame, and stand immovable.  Plutarch in his Symposiacis, gives the reason, why the sacrifices of Cocks hung to a Fig tree did presently grow tender and short, when the Cook of Aristian, among other meats, offered to Hercules a tender Dunghill Cock, newly slain, that was extremely short.  Aristio gives the reason of this tenderness to be the Fig tree.  And he maintained, that these killed, though they be hard, will grow tender, if they be hanged up on a Fig tree.  It is certain, as we may judge by sight, that the Fig tree sends forth a vehement and strong vapor.  This also confirms that which is commonly spoken of Bulls, that the fiercest of them bound to a Fig tree, will grow tame presently, and will endure to be touched with your hand, and to bear a yoke, and they puff out all their anger, and lay aside their courage that thus fails them.  For so forcible is the acrimony of the vapor of that tree, that though the Bull rage never so much, yet this will tame him.  For the Fig tree is more full of milky juice, then other trees are.  So that the wood, boughs, Figs, are almost all full of it.  Wherefore, when it is burnt, the smoke it sends forth, does bite and tear one very much.  And a Lixivium made of them burned, is very Detergent and cleansing.  Also Cheese is Curdled with Fig tree  Milk, that comes forth of the tree, if you cut the bark.  Some would have the heat to be the cause, that the Milk Curds, by the juice of the Fig tree cast in, which melts the watery substance of the Humour;  Wherefore the Fig tree sends forth a hot and sharp vapor, and that is digesting, and dries and concocts the flesh of birds, so that they grow tender.  So, 

"Ox flesh may be made tender." 

If you put the stalks of wild Fig trees into the pot, where Ox flesh is boiled, they will be boiled much the sooner, by reason of the wood.  Pliny.  I gave you the reason of it before from Antipathy.  The Egyptians alluding to this, when they would describe a man that was punished to the height, they painted a Bull tied to a wild Fig tree.  For when he roars, if he be bound to a wild Fig tree, he will presently grow tame.  If we will have, 

"Pulse grow tender," 

Because I see that there is great Antipathy between Pulse and Chokefitch, that destroys and strangles them.  Some call this Lions Herb.  For as a Lion does with great rage and furiously kill Cattle and Sheep, so does Chokefitch all Pulse.  Wherefore this Herb put to Pulse, when they boil, will make them boil the sooner.  But, 

"To make meats boil the sooner," 

All kinds of Docks, though they be dry and juiceless, will do it, that all flesh will grow tender, and become fit to eat.  Wherefore the Ancients always fed on it, that it might digest the meat in their stomachs, and loose their bellies.  Also the root of wild Nettles boiled with flesh, will make them tender. Pliny. 






Chapter III 

"How Flesh may be made tender otherwise." 

There be other ways to make flesh tender.  First, if flesh killed be hung in the open air, for they will grow tender, as beginning to corrupt, but they must not stay there so long till they corrupt indeed.  Wherefore you must know their quality, which will keep longest, and which not.  For example, 

"Peacocks, Partridge, Pheasants to be made tender." 

Isaac says, that a Peacock killed will be kept two days, and three in winter, that the hard flesh of it may grow soft.  Haliabas hangs them up three days, hanging stones to their feet.  Savanrola hangs them up ten days without weights.  Simeon Sethi says, that Partridge newly killed are not to be ate, but after a day or two, that they may lose their hardness.  Pheasants in summer hung up two days, and three days in winter, will be fit meat,  Arnoleus.  And to avoid tediousness, the same must be done with other flesh.  The like, 

"That birds may grow tender." 

If you hang those in Moonlight, that were killed in the night, they will grow more tender by boiling.  For the Moon has great virtue to make flesh tender, for it is but a kind of Corruption.  Therefore wood, cut by Moonlight, will sooner grow rotten, and fruit sooner grow ripe.  Daphnis the Physition in Athenaus. 






Chapter IV 

"How Shell Creatures may grow more tender" 

Before I end to speak of ways to make flesh more tender, it will not be amiss to make Crabs tender, and by another way then I have shown before.  How we may make, 

"Crab Fish tender shelled." 

At Rome they do so, and it becomes pleasant and excellent meat for noblemen's tables.  I speak of those Crabs bred in fresh waters.  For at Venice I have eaten them that breed naturally tender in salt waters, they call them commonly Mollecas.  But they are not so sweet, as they are made at Rome, and they ask a Julius apiece.  The way is, in the months of June, July, August, and September, the Crabs use to cast their shells, and put off their old coat.  At that time Fishermen search about the banks of the rivers, where they find their holes and caves half stopped, and by that they know the time is come to cast their shells.  For the more their shells grow tender, the more they shut up their holes.  They grow tender first about the feet, and by degrees it ascends over their whole bodies.  When they have taken them, they bring them home, and put them every one in several earthen pots, and they put in water, that it may cover half their bodies, and so they let them remain eight or ten days, changing the water every day, and their shells will grow more tender every day.  When it is all soft, that it is transparent as crystal, they fry them with Butter and Milk, and bring them to the table.  So, 

"Squils grow tender." 

We must do as we did to Crabs, for they cast their shells as Crabs do.  And nature did this for some end, for when their shells are grown too thick and weighty, they can scarce crawl.  Wherefore by the Excrements that go into it, that are consumed to make a new shell within, the former that was made is broken, and falls off. 

Chapter V 

"That living creatures may be made more fat and well tasted." 

I shall endeavour to show how living creatures may be made more fat and well tasted, that we may set more savory meats before our guests.  The Ancients were not negligent in this matter.  Wherefore you shall find many ways, not only among cooks, but such as write concerning Husbandry.  Liccorish Gluttons found out the ways to fat Cattle, that they might feed on them more plentifully and daintily.  Hence they called them Cram'd, because they were well fed, and had gross bellies.  Those were called Birdpens, where they fatted all sorts of birds.  M. Lelius Strabo, was the first that appointed this, and he appointed Crammers to take care of them, and ordered how much every Crammed bird should eat.  They will fat better in winter than in summer, because birds at that time of the year are best, being not so much wasted with young.  And Cocks will fat better then Hens, and such as never Trod nor made Eggs.  In summer, when it is at an end, and the sour Grapes hang yet upon the vines, they are at the best.  I shall therefore teach, 

"How Hens and other Birds must be Crammed." 

Choose a place that is hot and obscure.  Shut them all up apart, and so close in their pens, that they cannot come together, nor turn.  And make two holes, one for their heads to put forth, and the other for their tails, that, that they may both eat their meat and Shit it out again when it is digested.  Lay soft Hay under them, for if they lie hard, they will never fat.  Pull off all the feathers from their heads, thighs, and from under their wings, there, that it may breed no Lice, here, that the Dung corrupt it not.  For meat, give them Gobbets of Barleymeal, made up with water.  At the first for some time, more sparingly, then after give them as much as they can digest, and you must give them no new meat, till you feel their Crops that all the old is digested.  When the bird is full, let him go awhile, not to wander abroad.  But if there be anything that urges him, he may pick it off with his bill.  Let him not be set to fatting before five, or after twenty months old.  Young Pigeons or Chickens, will fat better with their dams,if you pull off a few of their feathers, and bruise their legs, that they may stay in their places, and if you give meat plentifully to their Dams, that they may feed themselves, and their young ones more sufficiently.  Turtles are best fatted in summer.  Give them nothing but meat, especially Millet seed, for they much delight to eat that.  But Geese in winter.  They must be put up to fat four months, you need give them nothing else but Barleymeal and Wheat meal three times a day. So that you give them water enough to drink, and no liberty to walk about, thus they will fat in two months.  But tender Pullets will not be made fat in forty days.  Ducks will grow fat with all nutriment, if it be in abundance, especially with Wheat, Millet seed, Barly, and with Water-squils, Locusts, and creatures found in lakes, Columella.   Pheasants, Partridges, Heathcocks, and Turkyhens, will fat being shut up.  And the first day they eat meat, the next set them water or good strong Wine to drink.  Let their meat be raw Barleymeal, made up with water, giving them it by degrees.  Or else, broken and ground Beans and Barly Sod with water, and whole Millet seed, Linseed boiled and dry, mingled with Barleymeal.  To these you may add Oil, and make Gobbets of them, and give them to eat to the full, and they will grow fat a longest in sixty days.  Now I shall show how, 

"Four-footed Beasts are fatted." 

The Sow will soonest fat, for in sixty days she will be fat.  First keep hungry three days, as the rest must be.  She grows fat with Barly, Millet, Acorns, Figs, Pears, Cucumbers.  Rest, and not wandering.  But Sows will grow fatter by wallowing in the mire.  Figs and Chickpeas, will fat them soonest, and they desire change of meats, Varro.  The Sow is fed with Beans, Barly, and other grain.  For these will not only fat them, but give them a good relish.  The Olive, Wild Olive, Tares, Corn in Straw, Grass, and they are all the better sprinkled in Brine, but he more effectual they will be if she Fast three days before.  Aristotle.  Beanhusks, and Coleworts are pleasant meat for them.  Salt put to them, will make them have a stomach, which in the summer put into their troughs will season their meat, and make them eat it up.  And by that seasoning of it, they will drink and eat the more.  Columella.  Oxen will grow fat with Corn, Grass and Tares, ground Beans, and Beanstalks.  Also with Barly, whole or broken, and parted from the hulls.  Also by sweet things, as pressed Figs, Wine, Elm boughs, and with a lotion of hot water.  Aristotle.  We feed them at home with Wine of Surrentum, or else we put Calfs to two Cows, and thus being fed with abundance of Milk, that can scarce go for fat.  Also in their cratches we strew Salt stones, that they may lick them, and do drink.  And they will grow exceeding fat and tender. 






Chapter VI 

"How the flesh of Animals is made sweeter." 

Now shall I show with some meats, and arts, how not only the parts of animals, but their whole bodies are made fat, tender, and more delicate.  And first, 

"How to fat the Livers of Geese." 

Our wise ancestors, says Pliny, who knew the goodness of a Goose liver, taught how by Cramming to make it grow great, also taken forth, it is augmented by sweet Milk.  And it is not without cause demanded, who was the first man that found out so profitable a thing.  Whether it was Scipio Metellus, that was Consul, or Mar. Sejus, that in the same age was a gentleman of Rome.  Palladius taught the way how.  When geese have been fatting thirty days, if you desire to have their livers tender, you shall bruise old Figs, and steep them in water, and make Gobbets of them, and feed the Geese with them twenty days together.  But Quintilius ways is, when they grow fat, you shall break dry wild Radish in small pieces, and tempering them with water, give them this to drink for twenty days.  Some, that the liver may be made great, and the Geese fat, feed them thus.  They shut up the Goose, and cast to him Wine steeped in water, or Barley the same way.  Wheat makes him fat quickly, but Barley makes the flesh white.  Let her be fed with the said grain, but severally with them both, for twenty days, giving to her twice a day a moist medicament made thereof.  So that seven of those meats, may be given her for the first five days, and by degrees the days following, increase the number of these meats, until twentyfive days be past, that the days in the whole may be thirty.  And when they are over, heat Mallows, and in the Decoction thereof, being yet hot, give her Leaven moistened therewith.  Do so for four days, and in the same days give her water and Honey.  Changing it thrice every day, not using the same again.  And do this the days following, till sixty days.  Mingle dry Figs, bruised all this time with the said Leaven, and after sixty days you may eat the Goose, and its liver, that will be white and tender.  Which being taken forth, must be put into a large vessel, wherein there is hot water, that must be changed again and again.  But the bodies and livers of the females are best, but let them be Geese not of one year, but from two years old to four.  Horace in Serm. speaks of this, 

"Fat Figs do make the Goose white, Liver great." 

And Juvenal, Satyr 5. 
"A Goose's Liver fed before him stood, 

As big as a Goose, and to eat as good." 

And Martial, 

"The Liver's greater then the Goose, that's true, 

But now you'l wonder where this liver grew." 

Athenaus writes, that this was of great account in Rome.  When you kill the Goose, take out the liver quickly and cast it into cold water, that it may be solid.  Then fry it in Goose Grease, in a frying pan, and season it with spices.  It is a dish for a prince, and highly commended by many.  So is, 

"A Sows Liver fatted." 

Pliny.  There is art used for Sows livers, as well as for Geese.  It was the invention of Marcus Apicius, when they are fat with dry Figs, give them sweet Wine to drink, and kill them presently.  Add to the liver of a Sow fatted with Figs, Winepickle, Pepper, Thyme, Lovage, Suet, and a little Wine and Oil.  Aetius.  If, says he, any man feed that creature with dry Figs, the sows liver is preferred before all meat.  I said out of Aristotle, that Figs and Chickpeas will fat a Sow best.  Galen.  As while sows are living, their livers are fed for delight with dry Figs.  So for Geese.  I see their meats are moistened with  Milk, that their livers may be not only most pleasant meat, but may be fed exceedingly, and be most delicate.  If you will, 

"That Cattle may be more excellent to eat." 

Cattle that use to feed on Masterwort, and to be first cleansed, will grow very fat, and their flesh will be exceeding sweet. Pliny.  Whence it is that this Benjamin is not for many years to be found in Cyrene, because the farmers, that hire the grounds, finding more gain by it, devour them by their Cartel.  Moreover, in India, and chiefly in the country of the Prarsi, it rains liquid Honey.  Which falling down on the Grass, and the tops of Reeds in the lakes, is admirable food for the Sheep and Oxen.  And the Shepherds drive them thither, where most of this sweet dew falls from the air, and they are feasted with it, as with pleasant banquets.  And they recompense their Shepherds with a pleasant reward.  For they  Milk very sweet  Milk from them, and they have no need, as the Grecians do, to temper Honey with it.  Aelian.  But, 

"How Pullets are made most white, tender, and delicate," 

Such as I use to set before my friends.  The way is, I shut them up five days in chambers or cellars, and I give them a dish full of Chippins of Bread, wet with  Milk, and sometimes with Honey.  Fed thus, they will grow as fat as great Sappers in Fig time, and so tender, that they will melt in your mouth, and they taste better by far then Pheasants, Heathcocks, or Thrushes.  And it seems the Ancients knew this.  For says Pliny, when a Crammed Hen was forbid to eat at supper, by the laws of the Ancients, they found out this evasion, to feed Hens with meats wet in  Milk, and so they were far more delicate to set on the table.  And Columella.  They that will make birds not only fat, but tender, they sprinkle the foresaid meal with water and Honey new made, and so they fat them.  Some to three parts of water, put one of good Wine, and wet Wheat Bread, and fat the bird.  Which beginning to be fatted the first day of the month, will be very fat on the twentieth day. 






Chapter VII 

"How the Flesh of Animals may be made bitter, and not to be eaten." 

Again, if we will that flesh shall be rejected for the bitterness, and ill taste of it, we must do contrary to what has been said.  Or if we will not take the pains, we must wait the times that these creatures feed on such meats, as will do it, whereby sometimes they become Venomous also.  As if we would have, 

"Deer flesh become Venomous," 

Simon Sethi says, that Deer flesh, that is caught in summer, is Poison, because then they feed on Adders and Serpents.  These are Venomous creatures, and by eating of them they grow thirsty.  And this they know naturally, for if they drink before they have digested them, they are killed by them.  Wherefore they will abstain from water, though they burn with thirst.  Wherefore Stag flesh, eaten at that time, is Venomous, and very dangerous.  Sometimes also, 

"Partridge are nought," 
Namely, when they eat Garlic.  The Chyrrhaei will eat no Partridge, by reason of their food.  For when they have eaten Garlic they stink, and their flesh is stinking meat, that the Fowler will not eat them.  So also, 

"Quail, and Stares, are rejected," 

At that time of the year, that Black Hellebour is the meat they like only.  Wherefore, when Quail feed on Black Hellebour, they put those that feed on them into so great danger of their lives, that they swell and suffer convulsions, and are subject to Vertigo.  Wherefore Millet seed must be boiled with them.  Also, 

 "Birds are not to be eaten," 

When the Gooseberries are ripe.  For their feathers will grow black thereby, and men that eat them, fall into Scowrings.  Dioscorides. 

The Eggs of the Barbel, or Spawn, not to be eaten." 
In May, because they are dangerous.  But the Eggs are not dangerous of themselves, nor do they breed such mischiefs.  For they do not do it always.  For often you may eat them without danger.  But they are only then hurtful, when they feed on Willow flowers, that fall into the water.  So are, 

"Snails to be rejected," 

When they stick fast to Briars and shrubs, for they trouble the belly and the stomach, and cause Vomiting.   Dioscorides..  And not only these animals themselves cause this mischief, but their Excrements, as  Milk, Honey, and the like.  For, 

" Milk must not be eaten," 

When Goats and Sheep feed on green food, because it will loosen the belly the more.  But Goat  Milk does not try the belly so much, because these Cattle feed on Binding meats, as on the Oak, Mastick, Olive boughs, and Turpentine tree.  But in such places where Cattle eat Scammony, Black Hellebour, Perwincle, or Mercury, all their  Milk subverts the belly and stomach, such as is reported to be in the mountains of Justinum.  For Goats eat Black Hellebour, that is given them when the young leaves come first out, their Milk drank will make one Vomit, and causes loathing and nauseating of the stomach.   Dioscorides.  Also there is found, 

"Honey that is Venomous," 
That which is made in Sardinia, for there the Bees feed on Wormwood.  At Heraclia in Pontus, sometimes of the year, by a property of the flowers there, Honey is made, that they which eat it grow mad, and sweat exceedingly.    Dioscorides.  There are, 

"Eggs laid that stink." 
When there are not fruits nor Herbs to be seen, then Hens feed on Dung, and so do other birds that lay Eggs.  But then those taste best that feed on fat things, and eat Wheat, Millet, and Panick.  But such as eat Wormwood, their Eggs are bitter. 






Chapter VIII 

"How Animals may be boiled, roasted, and baked, all at once." 

I have thus far spoken to please and Palate.  Now I shall represent some merry Conceits to delight the guests, namely, 

"How a Hog may be roasted, and boiled, all at once." 

Athenaus in his ninth book of Dipnosophist (Dalachampius translates it more elegantly) saying;  There was a Hog brought to us, that was half of it well roasted, and half of it was soft boiled in water.  And the cook had used great industry to provide it, that it should not be seen in what part he was stuck.  For he was killed with a small wound under his shoulder, and the blood was so let out.  All his intestines were well washed with Wine, and hanging him by the heels, he again poured Wine on him, and roasted him with much Pepper.  He filled half the Hog with much Barley Flour, Kneaded together with Wine and Barley.  And he put him into an oven, setting a Brass platter under him.  And he took care to roast him leisurely, that he should neigher burn, nor be taken up raw.  For when his skin seemed somewhat dry, he conjectured the rest was roasted.  He took away the Barleymeal, and set him on the table.  So, 

"A Capon may be boiled, and roasted." 
Put a Capon well pulled, and his Guts taken out, into a Silver dish, and fill the one half of him with Broth, and put him into an oven.  For the upper part will be roasted by the heat of the oven, and the under part will be boiled.  Nor will it be less pleasant to behold, 

"A Lamprey fried, boiled, and roasted all at once." 

Before you boil your Lamprey, take out his bones, to make it more graceful, for his flesh is full of bones, which you shall do with two little sticks held in both hands.  Fastening the Lamprey in the middle, you shall cut his backbone in the middle.  Then his head and end of his tail, about which the bones are heaped, by reason of the bones pulled out, being cut off, and his entrails taken forth, put him on a spit, and wrap about three or four times with Fillers, all the parts that are to be roasted and fried, strewing upon the one Pepper, and the Fillets must be made wet in Parsley, Saffron, Mint, Fennel, and sweet Wine, or with water and Salt, or broth, for the roasted parts, for the fried parts with Oil.  And so let him be turned, always moistening the Fillets with strewing on the Decoction of Origanum.  When part of it is roasted, take it from the fire, and it will be gallant meat.  Set it before your guests. 






Chapter IX 

"Of diverse ways to dress Pullets." 

I shall here set down ways to dress Chickens, that will be very pleasant for the guests.  So that, 

"A boiled Peacock may seem to be alive." 
Kill a Peacock, either by thrusting a Quill into his brain from above, or else cut his throat, as you do for young Kids, that the blood may come forth.  Then cut his skin gently from his throat unto his tail, and being cut, pull it off with his feathers from his whole body to his head.  Cut off that with the skin, and legs, and keep it.  Roast the Peacock on a spit.  His body being stuffed with spices and sweet Herbs, sticking first on his breast Cloves, and wrapping his neck in a white Linen cloth.  Wet it always with water, that it may never dry.  When the Peacock is roasted, and taken from the spit, put him into his own skin again, and that he may seem to stand upon his feet, you shall thrust small Iron wires, made on purpose, through his legs, and set fast on a board, that they may not be discerned, and through his body to his head and tail.  Some put Camphire in his mouth, and when he is set upon the table, they cast in fire.  Platira shows that the same may be done with Pheasants, Geese, Capons, and other birds.  And we observe these things among our guests.  But it will be a more rare sight to see, 

"A Goose roasted alive." 

A little before our times, a Goose was wont to be brought to the table of the King of Arragon, that was roasted alive, as I have heard by old men of credit.  And when I went to try it, my company were so hasty, that we ate him up before he was quite roasted.  He was alive, and the upper part of him, on the outside, was excellent well roasted.  The rule to do it is thus.  Take a Duck, or a Goose, or some such lusty creature, but he Goose is best for this purpose.  Pull all the Feathers from his body, leaving his head and his neck.  Then make a fire round about him, not too narrow, lest the smoke choke him, or the fire should roast him too soon.  Not too wide, lest he escape unroasted.  Inside set everywhere little pots full of water, and put Salt and Meum to them.  Let the Goose be smeared all over with Suet, and well Larded, that he may be the better meat, and roast the better.  Put the fire about, but make not too much haste.  When he begins to roast, he will walk about, and cannot get forth, for the fire stops him.  When he is weary, he quenches his thirst by drinking the water, by cooling his heart, and the rest of his internal parts.  The force of the Medicament loosens and cleans his belly, so that he grows empty.  And when he his very hot, it roasts his inner parts.  Continually moisten his head and heart with a Sponge.  But when you see him run mad up and down, and to stumble (his heart then wants moisture, wherefore you take him away, and set him on the table to your guests, who will cry as you pull off his parts.  And you shall eat him up before he is dead.  If you would set on the table, 

"A young Pigeon with his bones pulled out." 

You shall take out his bones thus.  Put a young Pigeon, his Entrails taken forth and well washed, for to lie a night in strong Vinegar.  Then wash him well, and fill him with spices and Herbs, and roast him or boil him, as you please.  Either way you shall find him without bones.  Of old, they brought to the table, 

"The Trojan Hog." 

The ancient Gluttons invented, how a whole Ox or Camel should be set on the table, and diverse other creatures.  Hence the people had a tale concerning the Trojan Hog.  So called, because he covered in his belly, many kinds of living creatures, as the ancient Trojan Hog concealed many armed men.  Macrobius reports, 3. Lib. Satur., that Cincius in his oration, where he persuades to put the practise Fannius his law, concerning moderation of expense, did object to the men of his age, that they brought the Trojan Hog to their tables.  Collers  of Brawn and the Trojan Hog, were forbidden by the law of regulating expense.  The Hog was killed, as Dalachampas translates it, with a small wound under his shoulder.  When much blood was run forth, all his Entrails were taken out, and cut off where they began.  And after that he was often well washed with Wine, and hung up by his heels, and again washed with Wine.  He is rolled in Musk, Pepper.  The the foresaid dainties, namely Thrushes, Udders, Gnatsnappers, and many Eggs poured unto them, Oysters, Scallops, were thrust into his belly at his mouth.  He is washed with plenty of excellent Liquor, and half the Hog is filled with Polenta, that is, with Barleymeal, Wine, Oil, kneaded together.  And so he his put into the oven, with a Brass pan set under.  And care must be had to roast him so leisurely, that he neither burns, nor continue raw.  For when the skin seems Crup, it is a sign all is roasted, and the Polenta is taken away.  Then a Silver platter is brought in, only Gilded, but not very thick, big enough to contain the roasted Hog, that must lie on his back in it, and his belly sticking forth, that is stuffed with a diversity of goods.  And so is he set on the table.  Athenaus Lib.9.  Dipnosophist.  But, 






Chapter X 

"How Meats may be prepared in places where there is nothing to roast them with." 

Sometimes it falls out that men are in places where there want many things fit to provide supper, but where convenience wants, wit may do it.  If you want a fry pan, you shall know, 

"How to fry Fish on a paper." 

Make a frying pan with plain paper, put in Oil and Fishes.  Then set this on burning coals, without flame, and it will be done sooner and better.  But if you will, 

"Roast a Chicken without a fire." 

That Chickens may roast while we are in our voyage.  Put a piece of Steel into the fire, put this into a Chicken that is pulled and his Guts taken forth, and cover him well with cloths, that the heat breath not out, and if he do smell ill, yet the meat is good.  If you want servants to turn the spit, and you would have, 

"A bird to roast himself." 

Do thus.  For the bird will turn himself.  Albertus writes, that a bird called a Ren, that is the smallest of birds, if you put him on a spit, made of Hazelwood, and put the fire under, he will turn as if he turned himself.  Which comes from the property of the wood, not the bird.  And that is false the Philosopher said.  For if you put fire under a Hazel rod, it will twist, and seem to turn itself.  And what flesh you put on it, if it be not too weighty, will turn about with it.  So, 

"Eggs are roasted without fire." 

Eggs laid in Quicklime, and sprinkled with water, are roasted.  For the Lime will grow as hot as fire.  The Babylonians have their invention, when they are in the wilderness, and cannot have an opportunity to boil Eggs.  They put raw Eggs into a Sling, and turn them about till they be roasted.  But if you, 

"Want Salt," 

for your meats, the seed of Sumach strewed in with Benjamin, will season anything.  Pliny.  If you want Salt, and would, 

"Keep flesh without Salt," 

Cover what flesh you will with Honey, when they are fresh.  But hang up the vessel you put it into, longer in winter, a less time in summer.  If you would have, 

"That Salt-flesh should be made fresh." 

First boil your salted flesh in Milk, and then in water, and it will be fresh.  Apicius.  You shall learn thus, 

"To wash spots from linen clothes." 

If you want Soap, for red Wine will so stain them, that you can hardly wash them out without it.  But when it does fall down and stain them, cast Salt upon them, and it will take out the spots.  If there want, 

"Groundlings, how to make them." 

Suidas says, that when Nicomedes, King of Bithynia, longed for some of these Fish, and living far from the sea, could get none.   Apicius the Glutton, made the pictures of these Fish, and set them on the table, so like, as if they had been the same.  They were prepared thus. He cut the female Rape root into long thin pieces, like to these Fish, which he boiled in Oil, and strewed with Salt and Pepper, and so he freed him from his longing.  As Aetheneus says, in Cuphron, Comic.  If there want fire, I have shown already how to make divers sorts of artificial fires. 






Chapter XI 

"Of Diverse Confections of Wines." 

Now I come to drink, for I have spoken of meat sufficiently.  And I will teach you to make many sorts of Wine, and that they may be pleasant and Odoriferous.  For I have said already what ways it may be made without pains.  I you will, 

"That your Wine shall smell of Musk," 

Take a Glass Vial, and wash it, and fill it with Aqua Vita, and put into it a little Musk.  Stop the mouth close, that it vent not.  Set it in the summer sun two weeks, always stirring the water.  The use is, if you put a drop of this into a gallon of Wine, all the Wine will smell of Musk.  And so for Cinnamon or other spices.   

"Hippocras Wine," 

Take the sweetest Wine, we call it commonly, Mangiaguerra, and into four Vials full of that, pour in two pounds of beaten Sugar, four ounces of Cinnamon , Pepper, and Grains of Paradise, one ounce and a half.  Let them Infuse one day.  Then strain them.  Add in the end in a knot a little Musk, and it will be excellent Wine.  Or to powdered Sugar we put a little Aqua Vita, wherein Cinnamon, Pepper, Grains of Paradise, and musk have been infused, as I said, and is presently provided, for it draws forth the Quintessence.  I shall show how, 

"Wine may freeze in Glasses." 

Because of the chief thing desired at feasts, is that Wine cold as ice may be drunk, especially in summer.  I will teach you how Wine shall presently, not only grow cold, but freeze, that you cannot drink it but by sucking, and drawing in of your breath.  Put Wine into a Vial, and put a little water to it, that it may turn to ice the sooner.  Then cast snow into a wooden vessel, and strew into it Saltpeter, powdered, or the cleansing of Saltpeter, called vulgarly Salazzo.  Turn the Vial in the snow, and it will congeal by degrees.  Some keep snow all the summer.  Let water boil in Brass kettles, and pour it into great bowls, and set them in the frosty cold air.  It will freeze, and grow harder than snow, and last longer. 






Chapter XII 

"To make men drunk, and to make them loath Wine." 

Now we are come to speak of Wine.  Before we pass from it, I will show you how to make your guests Drunk.  For Drunkenness at feasts, increases mirth.  And then how to keep them safe from Drunkenness, when they are often provoked to drink healths, and to strive who shall drink most.  You may with these fruits, 

"Make men drunk." 

The fruits of the Arbute, and the Lote tree, being eaten, will make men as though they were Drunk.  Also dates eaten in too great a quantity, cause Drunkenness, and the pain to the head.  Sowbread with Wine, makes a man Drunk.  Amber-greese, or Musk, put in Wine, exasperates Drunkenness.  The filth of a dogs ear mingled with Wine, makes one Drunk, as Albertus says.  But Rhases, out of whom he took it, says, that Wine, wherein the seeds of Ricinus are Infused, if anyone drink it, it will inebriate them.  Camel's froth, drunk with water by a drunken man, will make him mad, as possessed with a Devil.  Let these suffice, for I said in my description of plants.  But on the contrary, these things will, 

"Take away Drunkenness." 

Because Hemlock, with Wine, is the cause of death by its Venom, it has been invented and found true, that Hemlock is the cause of life to others.  Pliny seems to intimate as much.  Also, Venoms are prepared to drink, some taking Hemlock before, that they may drink, and die.  If a man has drunk too much Wine, that does him hurt, he shall relieve it thus;  Cato bids, that at the beginning and middle of supper, a man should eat four or five tops of raw Coleworts, and it will take off his Drunkenness, and remove the hurt that is comes from Wine, and will make a man as though he had neither eat nor drink.  The Egyptians, before all meat, did eat boiled Coleworts, and so provided themselves for drink.  Many to keep themselves sober, take Colewort seeds first.  The Tibarita, says Simaus, before they drank, fenced themselves by feeding on Coleworts.  Alexis. 

Yesterday thou drank'st too much, 

And now thy head doth ake:  but such 

Distemper fasting cures; then 

Eat boil'd Coleworts, drink agen. 

There is no means can half so well 

As sudden trouble drink dispel. 

For that will wonderfully cure: 

Eat else Radish, that's as sure. 

They were wont in a vessel of Amethyst, to make another remedy for Drunkenness, that they might drink Wine without danger.  Athenaus.  If you would otherwise hinder the Vapors of the Wine, drink it well tempered with water.  For they are soonest drunk that drink strongest Wines.  Africanus says, if you have drunk too much, eat before meat three or four bitter Almonds.  They are drying, and will drink up the moisture, and drive away Drunkenness.  Plutarch relates, that there was a Physician with Drufus, who when he had first eaten five or six bitter Almonds, he always conquered at the Duel of Drunkenness.  The powder Purflex-stone will do as much, if the drinker takes that first.  Theophrastus says it is dangerous, unless he drink abundantly.  So Eudemus drank two and twenty cups, at last into a bath, and did not Vomit.  And Supped, so as if he had drank nothing.  For by its drying quality, it consumes all the moisture.  And being cast into a vessel of new Wine that works, the heat of the Wine is straight allayed.  There are other things prepared by the Ancients, to extinguish Drunkenness, as to eat Lettuce at the end of supper, for they are very cold.  We eat it now first, to procure appetite.  Whence Martial writes, 

Why do we first our Lettuce eat? 

Our Fathers made it their last meat. 

Dioscorides seems to call it Acrepula, because it hinders Drunkenness.  Leeks discusses Drunkenness.  And he that takes Saffron before, shall feel no Drunkenness.  There are also Herbs and flowers, that if you make Garlands of them, they will hinder Drunkenness, as Violets, Roses, and Ivy-berries.  The ashes of the Bill of a Swallow, powdered with Myrrhe, and strewn into the Wine you drink, will keep you secure from being Drunk.  Horus, the King of Assyria, found out this invention.  Pliny.  I have said how Drunkenness may be disposed.  Now I shall show how men shall abstain, 

"That love Wine, to refrain it," 

There are many who when they have drank much Wine, that is the worst thing in the world for them, fall sick, and die of it.  Now if you would refrain, and abhor Wine and strong drink, because the Fountain Clitorius is too far off.  Let three or four live Eels, put into the Wine, stay there till they die.  Let one drink of this Wine, who is given to Drunkenness, and he will loath Wine, and always hate it, and will never drink it again.  Or if he do, he will frink but little, and with much Sobriety.  Another way.  Wash a Tortoise with Wine a good while, and give one of that Wine to drink privately, half a cupful every morning for three days, and you shall see a wonderful virtue.  Myrepsus.  When one complained before the King of the Indians, that he had sons born to him, but when once they began to drink a little Wine, they all died.  Jarchus answered him thus.  It is better for them that they died, for had they lived, they would have all run mad, because they were begot of seed that was too cold.  Therefore your children must abstain fromWine, so that they may not so much desire it.  Wherefore if you have any more sons born, observe this rule.  See where an Owl lays her Eggs, and boil her Eggs rare, and give them your child to eat.  For if the child eats them before he drinks Wine, he will always hate it, and live sober, because his natural heat is made more temperate. Philostratus, in the life of Apollonius.  Democritus says, the desire of Wine is abolished, with the watery juice that runs from vines pruned, if you give it a Drunkard to drink, who knows not of it. 






Chapter XIII 
"How to drive Parasites and Flatterers from great mens tables." 

It is an easy matter to drive away from out tables, and great men's tables, all Smell-feast, and Cogging Foisting fellows, and this will make our guests very cheerful and glad, to see such Cormorants and parasites driven away, and derided by all men.  When therefore he sits down at the table, 

"That his hands may grow black when he wipes of the Napkin," 

Beat Vitriol and Galls in a Mortar.  Put them in a narrow close sieve, that the powder may come forth very fine.  With this wipe the Napkin, and shake it.  That what sticks not, may fall off.  Then rub it with your hands, till you find that it sticks very fast.  Then wiping and shaking off what stays not within.  When the Parasite has new washed his hands and face, cast to him the towel to wipe himself.  And when it is wet, it will make his hands and face as black as Coal, that will very hardly be washed out with many washings.  Being now washed and wiped, 

"That he may not swallow the meat he chews." 

And we shall make him feel the more pain, if he be anything dainty.  I find in writing, that if you stick under the table a needle, that has often sowed the winding Sheer of the dead.  And you do this privately before supper, the guests cannot eat, that they will rather loath the meat, than eat it.  But experience proves this to be false and superstitious.  Florentinus says, that Basil is an enemy to women, and that so such, that if it be put under the dish, and the woman knows not of it, she will never put her hand to the dish, before it is taken away.  But this is a most fearful lie.  For a woman and Basil agree so well, that they not only sow and plant them with great diligence in their gardens, hanging in the air.  But they frequently feed on them in meats and Fallers.  I have done it often.  I Infused in a glass of Wine one Drachm of the root of an Herb we call Belladonna, Fair Lady, not bruising it too much.  And after twelve hours, or a little more, pour out this Wine into another cup, and give him that must eat with you, in the morning a cup of it to drink.  Then detain him with you three hours, then call him to your table.  For the morsel he takes in his mouth, he can by no means swallow down, but he must hurt his Chaps, and be in great pain, so that he can hardly drink.  If you would have him eat or drink, let him gargle a great quantity of Milk or Vinegar in his mouth, and he will be as if he had suffered nothing at all.  If we will, 

"Drive Parasites from great mens tables." 

We can easily do it thus.  If we strew some of the dry roots of Wakerobin on the daintiest meats, like Cinnamon or Pepper, in powder.  When he takes a bite of it, it will so burn his Chaps, and bite his mouth and tongue, and so fetch off the skin of his tongue, that he will so Mump, and draw his Chaps in and out, and gape, and make such sport, that will make people laugh.  And the pain will not abate, until he has anointed his Chaps with butter and Milk.  Moreover, if you cut the leaves of Cuckowpint small, and mingle them with Sallets.  Those that eat of them, will have their mouths and tongues to drivel so much, with thick Spittle, that they cannot eat till they have washed it off.  And it will be as good sport, if you like not your guest. 

"That all things the Smell-feast eats, may taste bitter," 

If you rub the edge of the knife, and the Napkin he wipes his mouth with, with the juice of Coloquintida, or flesh of it, and lay it before him.  For when he cuts Bread with the knife, or anything else, and shall touch his lips with the Napkin, it will give him such a filthy and abominable taste, that whatever he touches, tastes, or licks, will have a most horrible Smack with it.  And the more often he wipes his mouth, that he may wipe away this bitter taste, the more will his mouth, palate, and jaws, be tormented, that he will be forced to forsake the table.  We can also delude him so, 

"That when he drinks, the cup shall stick to his mouth, that he can hardly pull it off." 

Smear the cup's mouth with the Milk of  Figs, and Gum Traganth dissolved in it.  For when they are dry, they will be clear.  But when he drinks, the cup will stick so fast to his lips, that when he is done drinking, he can hardly pull it off.  We shall do thus, 

"That flesh may look bloody and full of Worms, and so be rejected." 

By Smell-feasts.  Boil Hares blood, and dry it, and powder it.  Cast the powder upon the meats that are boiled, which will melt by the heat and moisture of the meat, that they will seem all bloody, and he will loath and refuse them.  Any man may eat them without any rising of his stomach.  If you cut Harp strings small, and strew them on hot flesh, the heat will twist them, and they will move like Worms. 
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The Proeme 

We shall speak of Fawkning, that most men, and especially great men, delight in.  If you will catch living creatures, they are taken by force, or by craft.  They are taken by craft and killed.  But how that may be done, shall be taught in philosophy, that shows the nature and manners of living creatures.  For it is easiest, when you know their natures and their manners, cunning may find ways to allure and to take them.  First, I shall teach how to allure and take them, by meat, whistle, light, smell, love, and other frauds.  Or else make them Drunk, and take them, or to kill them with venom.  I shall set down examples. 






Chapter I 

"With what meats diverse sorts of animals are allured." 
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here is nothing that more allures and draws on animals, then meat, pleasure, and love.  Wherefore from these shall I begin.  They follow meat for necessity, unless they would die from hunger, they must search for that.  But diverse creatures feed on diverse meats, and some of them feed on a particular diet.   And you may guess at the rest thereby by your own reason. 

"The Bait for a Sturgeon, or Whale-fish." 

Sturgeons or Whales are allured with the lungs of a Bull, roasted, hung upon a line with a Hook and cast into the sea. The Sturgeon presently smells it, and being greedy of it, presently swallows it down, and is caught with the Hook.  Oxen draw him to the shore.  Aelian. 

"A Bait for a Sargus ." 

The Sargus loves Goats exceedingly, as we shall show, and hunts after the smell of them.   Wherefore the Fisherman wets his paste in Goat blood, and casts it into that part of the sea where they haunt.  And they are drawn thither by the scent of it, as by a charm, and are caught with the Hook.  Moreover, if men fasten to the Hook the Bait that is made of a salted Mousefish, and move this gently in the sea, the Sargus will come to it exceedingly, and gather about the Hook for the love of it, and are easily caught by their greediness after the meat. 

"A Bait for Thymalus." 

Ticinus, a river in Italy, produces a Fish called Thymalus, that is not taken with the dainty Baits that other Fish are, but only with the gnat, an enemy to man, and she delights in no other Bait. 

"The Bait for an Aulopius." 

Coracini, Blackfish, whose heads shine like Gold, allure the Aulopii, when they observe some such dainty food, and they come to it rejoicing. 

"A Bait for Summer-whitings." 

The Bait is made of the purple Fish, for this is bound fast to the line, and this makes them swim to the Bait, because they love it, and when any one of them by greediness lays hold of the Bait, the rest will run after, and catch hold of the Hooks, that for number you shall hardly draw them to you, so many will be hung together by several Hooks. 

"Bait for an Eel." 

Eel lie in their holes, and the mouths of their holes, being smeared in the ponds with some odoriferous things, they are called forth as other Fish are.  Aristotle.  Yet Pliny says false, that they are not allured, but driven away by the scent of dead Eel .  Opianus wittily says, they are allured with garbage.  Would you know, 

"A Bait for Mullets." 

Because the Julides are a Bait almost for all Fish, or your Groundlings or little Sea-squils, therefore they are part of all Baits.  Or, take the liver of the Tuny fish, four Drachms, Sea-squils, eight Drachms, Sesame seed, four Drachms, Beans ground, eight Drachms, of raw Dog fish, two Drachms.  Pound all these, and make them up with new Wine distilled into balls, for good Baits.  This is, 

"A Bait for all Fish" 

Tarentinus teaches us this for all Fish.  Take of the strong Whale, eight Drachms, yellow Butterfly's, Annis seed, Cheese of Goat milk, of each four Drachms.  Of Opoponax, two Drachms, Hog blood, four, as much Galbanum.  Pound them all, and pour on sour Wine.  Make cakes, and dry them in the Sun. 






Chapter II 

"How living Creatures are drawn on with the baits of Love." 

There are two tyrants that rule over brute beasts, meat, and pleasure or love.  Not smell, nor sound, nor fumes, nor do other things allure their minds besides love.  That we may say of wild beasts as well as of man, wanton love can do anything with mortal creatures.  If we will, 

"Take Cuttles with the Baits of love," 

To take Cuttles there need neither wheels nor nets.  But you may catch them thus, with Baits of love, to trail the female Cuttle, and the male seeing it never so far off, swims presently after, and fastens close about her.  And while they embrace, the Fishermen cunningly take them up. 

"To catch a Pollard or Cupito." 

Aelian says, that in the Grecian Gulf, the sharp sighted Cupito is, but I have seen them taken in the Adriatic Sea by the fury of love.  The Fishermen binds the female either to a long fishing pole, or to a long rope.  But she must be fair and fat.  For the male cares not for one that is lean.  So is he drawn to the shore.  Or, he follows the net, and you must observe how to lay hold of him.  For when the female is drawn, the males swim after her, being furiously in love.  The Fisherman casts in his net, and takes them. 

"To catch a Scarus or Gilthead." 

The Scarus of all Fish is the most lascivious.  His insatiable desire of the female is the cause he is taken.  Cunning Fishermen that know this, lay snares for him thus;  They catch the female, and tie the top of her mouth to a rope, and they draw her alive through the sea in such places as they haunt. The males are mad with lust when they see her, and strive to come at her, and use all such means to do so.  But when they come near the net, the Fisharmen draws in the female, and the males swimming in after her, are caught.  Opianus. 

"To catch Elephants." 

There is a pit made to catch Elephants, and four females are put in to allure the males.  The males come, and enter into the pit.  But those that lie in wait, pull away the bridge, and so they have the Elephants fast.  Aelian. 

"To catch a Nightingale ." 

The female Nightingale is shut in a cage, the Fowler Counterfeits their note.  The males come when they hear it, and seeing the female, the males flies about till he fall into the net. 






Chapter III 

"Also other animals are called together by things they like." 

Also, some animals by sympathy, are drawn by the love of some things, or of some other creature, which he that lays snares observing, uses such meats for them, that while they follow what they love, they may fall into snares.  If you would know how, 

"To catch a Sargus ," 
It is a mad way to catch them.  The Sargi love Goats immeasurably.   And they are so mad after them, that when so much as the shadow of a Goat, that feeds near the shore, shall appear to them, they presently leap for joy, and swim to it in haste, and they imitate the Goats, though they are not fit to leap.  And thus they delight to come unto them.  They are therefore caught by those things they so much desire.  Whereupon, the Fisherman , putting on a Goat's skin with the horns, lies in wait for them, having the sun behind his back, and paste made wet with the decoction of Goats flesh.  This he casts into the sea where the Sargi use to come.  And they, as if they were charmed, run into it, and are much delighted with the sight of the Goat skin, and feed on the paste.  Thus the Fisherman catches abundance of them.   Aelian.   Opianus does elegantly describe it thus; 

"The Sargi does run mad for love of Goats." 

And a little after, 

"The cunning Fisher hid in a Goats skin, 

Makes two Goats horns unto his temples fast; 

His bait mix'd with Goats blood, he does within 

The Sea let loose.  The Sargus comes in haste: 

For of the bait he dearly loves the smell, 

And the Goats skin does tole him on as well." 

"How to catch Partridge." 

Partridge love Deer exceedingly, and are Cozened by their skin.  Thus, if a man put on a Deer skin, and the horns upon his head, and come closely to them, they supposing it is a Deer indeed, will entertain him, and draw near to him, and will not fly away, and embrace him as much as one would do a friend, come from a long journey.  But by this great friendliness, they get nothing but nets and snares. 

"Catching of Bustards." 

Bustards of all birds are thought to be most in love with Horses.  And it appears, because they cannot endure other living creatures, but when they see a Horse, they will presently fly to him, and great joy, and come near to him.  If a man put on a Horse skin, he may catch as many as he please.  For they will come near for love of the Horse.  So almost are, 

"The Polypi or Pourcontrels taken." 

The Polypi take delight in the Olive tree.  And they are often found fastened with their claws about the body of it.  Sometimes also, they are found clapping about the Fig tree that grows near the sea, and eating the Figs, says Clearchus.  Wherefore Fishermen, let down an Olive bough into the sea, where Polypi use to be.  In short space, without any labor, they draw up as many Polypi as they will.  Opian handsomely describes it thus: 

The Polypus doth love the Olive-tree, 

And by the speckled leaves ('tis wonder) he 

Is catch'd.---- 

Again, 

He is enraged for the Olive-bough, 

The wary Fisher doth by this know how 

To catch this Fish:  for he doth binde about 

A piece of Lead, an Olive-branch throughout: 

The Fish lays hold, and will not let it go; 

He loves it, and it proves his overthrow. 






Chapter IV 

"What noises will allure Birds." 

Not only love, but noises and music will draw them.  And each creature delights in some special noise.  First, 

"The Dolphin loves the Harp." 

And with this music is he most delighted, as also with the sound of organs.  Hence Herodotus first, and others from him, report, that Arion was carried to Tenarus on a Dolphin's back.  For when the men of Corinth cast him into the sea, he begged that he might have his Harp with him, and might sing one song as he was thrown in.  But a Dolphin took him, and brought him to Tenarus. Opian. 

"A Wolf is charmed by a Minstrel or Flute." 

A Minstrel at Pythiocara, when he sang and played very pleasantly, he made the Wolves tame.  Aelian. 

"Horses delight in the music of the flute." 

The Horses of Lybia are so taken with the noise of the Flute, that they will grow tractable for man's use thereby, and not be obstinate.  Shepherd's

 HYPERLINK "http://members.tscnet.com/pages/omard1/s.htm" \l "sheperd"  make a Shepherd's pipe of Rhododaphne, and by piping on this, they will so delight Horses, that they will run after them.  And when the Shepherds play on, the Horses will stand still, and weep for joy.  Euripides says, that Shepherds provoke mares to take Horse, by playing on a Pipe, and the Horses are so provoked to back the mares. 

"Stags and Boars are taken with a Pipe." 

It is a common saying among the Tyrtheni, that Boars and Stags are taken most with them by music.  Which so comes to pass.  Nets being pitched, and all things made ready for to ensnare them, a man that can play well on the Flute, goes through dales and hills, and woods, and plays as he goes, near their haunts.  They listen exceedingly after it, and are easily taken by it.  For they are so ravished, that they forget where they are.  And thus by delight they fall into the snare, and are taken.   Aelian. 

"The Pastinaca is taken by dancing and music." 

When the Fisherman sees the Pastinaca, or Ray, swimming, he leaps ridiculously in his boat, and begins to play on the Pipe.  The Pastinaca is much taken with it, and so comes to the top of the water, and another lays hold of him with his engines. 

"Grampels by Music are enticed on land." 

Fishermen catch Grampels by music.  Some lie hid, others begin to play with the Pipe.  When the Grampels hear the music, they presently come forth of their holes, as if they had been charmed, and they are so ravished, that they will come out of the waters.  These go back and play on the Pipe, the others run and catch them on dry land. 






Chapter V 

"Fish are allured by light in the night." 

Among the many arts to deceive animals, light is one.  For at night, when some Fish rest, Fishermen carrying light in their boats, draw these Fish to them, and so strike them with a three forked spear, or catch them alive.  Which Opian knew. 

Either at noon, or when the Sun does set, 

Are Fishes caught, or else in the dark night, 

By burning torches taken in the Net; 

For whilst they take such pleasure in the Light, 

The Fisherman does strike them with his dart, 

Or else does catch them then by some such Art. 

Many men have been much troubled how to make a fire or light under water, that Fishes seeing it afar off, might swim to it.  I have done it thus.  I made a pillar of Brass or Lead, three or four foot diameter.  It was sharp or pyramidal below, that it might sink the better into the deep, and it was bound about with Iron hoops, that being sunk by its weight, it might be drawn under the water.  I set on the top a pipe that was fifteen or twenty foot long, and one foot broad.  The middle of this pillar had man open windows, five or six, and these were Glass windows, well polished and fitted to them, and the joints were well glued with Pitch, that no water could come in.  I sunk the pillar by its weight in a place fit for it.  But the mouth of the pipe stood at least two foot above water.  Then I let down a lighted candle into the belly of the pillar by the pipe, with a cord, and it was so provided, that what motion so ever it had, it should always stand upright.  The light passed through the windows into the waters, and by reflection made a light that might be seen under water very far.  To this light, abundance of Fish came, and I caught them with nets. 






Chapter VI 

"That by Looking-Glasses many Creatures are brought together." 

If females be wanting Looking-glasses may serve to make reflection of themselves.  So these creatures, deluded by their own picture, are drawn in.  Also Liquor may serve instead of glasses. 

"The Cuttle is taken with a glass." 

Glasses put into wood are let down by a cord by the Fisherman into the waters, and as they float, they are drawn by degrees.  The Cuttle seeing himself in it, casts himself at his own image, and laying fast hold of the wood with his claws, while he looks upon his own picture as enamored by it, he is circumvented by the net, and taken. 

"A Jackdaw is taken with a Looking-glass." 

A Jackdaw loves herself.  The Fowler following to take them, invents such ways, for where he sees they flock, there he sets a basin full of Oil.  The curious bird coming thither, sits on the brim of the vessel, looking down to see her own picture, and because she thinks that she sees another Jackdaw, she hastens to flee down, and so falls into the Oil, and the thick Oil sticks to her, and so she is caught without snares or nets. 

"How Quails are taken with a Looking-glass." 

Clearchus says, that Quail spend their seed not only when they see the female, but when they hear their cry also.  The cause is the impression in their mind, which you shall know when they couple, if you set a Looking-glasse against them, and before that a Gin.  For running foolishly to their picture in the glass, they see they are caught.  Athenaus and Eustathius. 






Chapter VII 

"How Animals are congregated by sweet smells." 

There are many odors, or other hidden qualities, that gather animals together, from the particular nature of things, or of living creatures.  I shall speak of the smelling odors and other aliments that they much desire.  As, 

"The Unicorn is allured by scent." 

Tretres writes, that the Unicorn so hunts after young Virgins, that he will grow tame with them.  And sometimes he will fall asleep by them, and be taken and bound.  The hunters cloth some young lusty fellow in maids cloths, and strewing sweet odors on him, they set him right against the place where the Unicorn is, that the wind may carry away the smell to the wild beast.  The hunters lie hid in the meantime.  The beast, enticed with the sweet smell, comes to the young man.  He wraps the beast's head in long and large sleeves.  The hunters come running, and cut off his horn. 

"To make Weasels come together." 

The Gall of a Stellio beaten with water, will make Weasels come together, says Pliny.  Also, the wise Plinianists write, that with the Gall of a Chamaelion cast into water, Weasels will be called together. 

  "To make Mice come together." 

If you pour thick Lees of Oil into a dish, and set it right in the house, they will stick to it.  Palladius.  But Anatolius says, if you pour Oil Lees into a brazen basin, and set it in the middle of the house, all the Mice at night will meet together. 

"To make Fleas come together." 

The fat of a Hedgehog boiled in water, and taken off as it swims on the top, if you anoint a staff with it, and set it in the house, or under your bed, all the Fleas will come to it.  Rhasis. 

"To bring Frogs together." 

The Gall of a Goat set into the earth in some vessel, is said to bring all the Frogs together, if they can find any delight therein. 






Chapter VIII 

"How Creatures, made Drunk, may be caught with the hand." 

I have said what draws them, now I shall say what will make them Drunk.  There are many simples that will do it, that you may take them with your hands, while they sleep.  And because there are diverse animals that are made Drunk with diverse things, I shall speak of them in order.  And first, 

"How Dogs are made Drunk." 

 Athenaus says, that Dogs and Crows are mad Drunk  with an herb called Aenutra.  But Theophrastus, from whom he had it, says, that the root of Aenothera, given with Wine, will make them more tame and gentle.  Whence Aenutra comes, by corruption of the word.  Theophrastus, his Aenothera is Rhododaphne, as I said.  So, 

"Asses are made Drunk." 

And when they sleep, they are not only taken, but, if you pull off their skins, they will scarce feel you, nor awake.  Which comes by Hemlock.  For when they have eaten that, they fall so fast asleep, that they seem stupid and senseless.  So, 

"Horses are made stupid." 

By Henbane seed, if you give it them with Barley.  And they will be so fast asleep, that they will be half dead, half a day.  A certain cheat, who wanted money on his way, cast this seed to some of his company.  And when they lay almost dead asleep, and they were all much troubled for them, for a reward he promised to help them, which when received, he put vinegar to their nostrils, and so revived them.  Whereupon they went on their journey.  So, 

"Libards are made Drunk." 
Opian teaches the way, and how they are taken when they are Drunk.  In Africa, so soon as they come to a fountain where the Libards use to drink every morning, there the hunters in the night bring many vessels of Wine.  And not far from there, they sit covered in blankets.  The Libards, very thirsty, come to the fountain, and so soon as they have drunk Wine, that they delight in, first they leap, then they fall fast asleep on the ground, and so they are easily taken.  If you desire to know how, 

"Apes are taken, being Drunk." 

 Athenaus writes, that Apes will drink Wine also.  And being Drunk are caught.  And Pliny says, that four-footed beasts, with toes, will not increase, if they use to drink Wine.  So, 

"Sows run mad," 

Eating Henbane seed.  Aelian says, that Boars eating this herb, fall sick of a lingering disease, and are troubled.  It is the nature of Wine that disquiets the mind and head,. So, 

"Elephants are made Drunk." 

Athenaus reports out of Aristotle's book de Ebrietate, that Elephants will be Drunk with Wine.  Aelian writes, that they give the Elephant that must go to war, Wine of the Grape, and made Wine of Rice, to make them bold.  Now I will show how birds laid asleep, may be caught with your hands.  If then you would know how, 

"Birds may be caught with your hands." 

Pliny writes, a certain Garlic grows in the fields, they call it Alum, which being boiled, and cast to them, is a remedy against the villainy of birds that eat up the Corn and it cannot grow again.  The birds that eat it are presently stupid, and are caught with one's hands, if they have stayed a little, as if they were asleep.  But if you will, 

"Hunt Partridge that are Drunk." 

Boetius teaches you thus;   You shall easily hunt such Partridge, if you cast unto them meal wet in Wine.  For every bird is soon taken with it.  For every bird is soon taken with it.  If you make it with water and Wine mingled, and put that which is stronger into the vessels, so soon as they have but sipped a little, they grow drowsy and stupid.  He shows, 

"How to take Ducks with your hand." 

If anyone observes the place where Ducks use to drink, and putting away the water, place black Wine in the place.  When they have Drunk, they fall down, and may be easily taken.  Also, Wine Lees is best. 

"Ducks and other birds being Drunk are soon taken." 

With some meats, as are the Burdock seed, strewn here and there in places where birds frequent.  They are so light headed when they have eaten them, that you may take them with your hands.  Another Bait.  Tormentil boiled in good Wine, and boil Wheat or Barley in the same, cast to birds, is good to catch them.  For they will eat pieces of Tormentil with the seeds, and be Drunk that they cannot fly, and are so caught with the hands.  This is best when the weather is cold, and the snow deep.  Or else strew Barleycorn in places where many birds come.  Then make a composition like a Pultice of Barley meal, Ox gall, and Henbane seed.  Set this on a plank for them.  When the birds have tasted it, they will be so stupid, that they cannot fly, but are caught with one's hand.  Or mingle Barley, and Mushrooms, that are so called from flies, with the seeds of Henbane, and make a pap of it, and lay it on a board as before. 

"To catch Rooks with your hands." 

Powder Nux vomica, and mingle it with flesh.  So also you may make Fish Drunk.  Opian teaches some ways.  If you will, 

"Make Fish Drunk," 

Sowbread will do it.  for I said, that Sowbread will make men more Drunk.  His words are; 

Of Sowbread root, they make a paste that's white 

And fat, with which the rocks and holes they smear; 

The water's poisoned by it, and the might 

And force thereof does spread both far and near. 

The fishes fall, the fishes are made blind, 

And tremble at it.  For the stinking smell 

This root thus ordered, always leaves behind, 

Does make them drunk, as fishers know full well. 






Chapter IX 

"The peculiar Poisons of animals are declared." 

Do not think I mean, that one Poison can kill all living creatures.  But everyone has his several Poison.  For what is venom to one, may serve to preserve another, which comes not by reason of the quality, but of the distinct nature.  We mention, 

"The venoms that kill Dogs." 

Dioscorides says, that white Chamaelion made up with Barley flour, will kill dogs, sows, and mice, being wet with water or Oil.  Theophrastus says, Dogs and Sows kneaded with water and Oil, but with Coleworts, Sows.  Nux vomica, which from the effect is called Dogs Nut, if it be filed, and the thin filings thereof be given with butter or some fat thing to a Dog to swallow, it will kill him in three hours space.  He will be astonished, and fall suddenly, and dies without any noise.  But it must be fresh, that Nature seems to have produced this nut alone to kill Dogs.  They will not eat the fruit of the ash, because it makes pain in their backbone and hips.  Yet sows are fatted by it.  So there is one plant, called Dogs Bane.  Chrysippus says, that Dogs are killed with it, if the shoots of it are given to them with water.  Dogs Cole, or Wild Cole, if it be given with flesh, so the fumes of Lead.  Aristotle in his wonders, concerning the country of the Scythians and Medes, says, that there is a Barley that men feed on, but Dogs and Sows will not endure the excrements of those that eat it, as being Poison to them.  I say nothing of Aconitum, called by Dioscorides, Dogs Bane.  I shall say the same, 

"Of Wolf's Bane." 

Wolf's Bane kills Wolves and many other wild beasts, and it is so called from the effect.  Mountebanks make Venom thus;  Take black Hellebore, two ounces, Yew leaves, one ounce, Beech rind, glass, Quicklime, yellow Arsenic, of each one ounce and half.  Of sweet Almonds three ounces, Honey what may suffice.  Make pellets, as big as a small nut.  Others take Wolf's Bane, yellow Arsenic, Yew leaves, of each alike and mingle them.  There are other herbs that kill Wolves.   

"Herbs that kill Mice." 

That Aconitum, which is called Myoetonon, kills Mice a great way off.  Dioscorides and Nicandor.  Stavesacre has almost the same forces, whose root or seed in powder, mingled with meal, and fried with Butter, kills Mice if they eat it.  They are driven away with the root of Daffodils, and if their holes be stopped with it, they die.  The wild Cucumber, and Coloquintida, kill Mice.  If Mice eat Tithymal, cut into small pieces, and mingled with flour and Metheglin, they will be blind.  So Chamaelion, Myacanthus, Realgar, namely, of live Brimstone, Quicklime and Orpiment will do the same.  But among 

"Wolf's Banes," 

Is reckoned Libards Bane, by whose root, powdered, and given with flesh, they are killed.  Flesh is strewn with Aconite, and panthers are killed if they taste thereof.  Their jaws and throat are presently in pain.  Therefore it is called Pardalianches. They are killed also by Dogs Bane, which also they call Pardalianches. 

"Lion's Bane." 

Lion's Bane is called Leontophonon. It is a little creature that breeds nowhere but where the Lion is.  Being taken, it is burnt.  And with the ashes thereof, flesh is strewn, and being cast in the highways where they meet, Lions are killed.  So Pardalianches kills Lions as well as Panthers. 

"Ox Bane." 

The juice of black Chamaelion kills heifers by a Quincy.  Wherefore some call it Ulophonon.  Oxen fear black Hellebore, yet they will eat the white. 

"Goat's Bane" 

There is an herb, that from killing beasts, but especially, Goats, is called Aegolethros.  The flowers of it, in a watery springtime, are venom when they wither, so that this mischief is not found every year. 

"Hart's Bane" 

Some venomous Fish are found in Armenia.  With the powder of them, they scatter Figs strewn with it, in places where wild beasts come.  Beasts no sooner taste of them, but they die.  And by this art are Harts and Boars killed.   Aelian. 

"Weasel's Bane," 

Are Salt Ammoniac, and Corn moistened with some Liquor.  Scatter this about such places as Weasels haunt.  When they eat it, they die, or fly away. 

"Sheep's Bane" 

Nardum kills Sheep.  Dioscorides.  Cattle and goats, if they drink the water where Rhododendron is steeped, will die.  Pliny and Ononymus, an author nameless. Fleabane kills Goats and Sheep.  So does Savin. 

"Pigeon's Bane." 

Serapio writes, the Pigeons are killed when they eat Corn or Beans steeped in water, wherein white Hellebore has been Infused. 

"Hen's Bane." 

Hens die by eating the seeds of Broom, called Spartum. 

"Bat's Bane." 

Zoroastes in his Geoponics says they die by the fume of Ivy. 

"Vultures" 

Some animals are killed by things that smell very sweet to us.  Vultures by Unguents, and black Beetles by Roses.  The same happens if a man does anoint them, or give them meat that is smeared with sweet ointments.  Aristotle lib. Mibrbil. 
"Scorpion's Bane." 

Aconite called Theliphonum, from killing Scorpions.  Scorpions are stupefied by touching it, and they wax pale, showing that they are conquered.  The Eagle is killed with Comfrey.  The Ibis with the Gall of Hyena.  The Stare with Garlic seed.  The Charadrius with Brimstone.  The Urchin with Pondweed.  The Falcon, Seagull, the Turtle, the Blackbird, the Vulture, the Nightbird, called Scopes, perish with Pomegranate kernels.  The Titling by the flower of Willows.  The Crow with Rocket seed.  The Beetle with sweet Ointment. The Rook with the remains of flesh the Wolf  has fed on.  The Lark by Mustard seed.  The Crane by Vine juice. 






Chapter X 

"Of the Venoms for Fish." 

The sea and rivers use to be infected with some Herbs, and other Simples whereby the Fish that swam in those waters, are made Drunk and die.  But because they are for several Fish, I shall set down both the particulars and the generals, that Fishermen taught by these, may invent others himself. 

"Fish are killed." 

Says Pliny, by the root the Fishermen of Campania use, called, round Birthwort.  Also called the Venom of the Earth.  This root they bruise, and mingle it with Lime, and cast it to the sea.  The Fish come to it with great delight, and are presently killed, and float on the water.   Dioscorides says, that broad leaved Tithymal, bruised and strewn in the waters, kills Fish.  We use now to bruise roots of it, and with a weight let them down to the bottom of the waters, that will be infected by them, and kill the Fish presently.  But in the sea, we shall sooner kill them thus.  Mingle Oriental galls, two Drachms, Cheese, one ounce, Bean meal three ounces, with Aqua Vita.  Make pellets of these as big as Chickpeas.  Cast them into the sea, in the morning before sunrise.  After three hours, come to the place again, and you shall find all those that tasted of it either Drunk or dead, and to appear either on the top or bottom of the sea, which you shall take up with a pole and Hook fastened to it or a Fish spear.  The Aqua Vita is added, because it soon flies to the head.  The Oriental galls are Poison that astonishes them.  The Bean meal is not of great concern.  This Baits invites them, and the Cheese smells so, that they scent it at a distance. 





Chapter XI 

"Of other Experiments for Hunting." 

Now I will add some experiments that seem to be requisite, that you may use for necessity when you please. 

"To change a Dogs color." 

Since white Dogs are seldom fit for hunting, because they are seen far off.  A way is found to change his color, that will be done if you boil Quicklime with Litharge, and paint the dog with it.  It will make him black. 

"That a Dog may not go from you." 

Democritus says, a Dog will never run from you if you smear him with butter from head to tail, and give him butter to lick.  Also, a Dog will follow you if you have a Fecundate of a Bitch close in a bag with you, and let him smell to it.  If you would not have, 

"Your Dog to bark." 
If you have a Bitches's Fecund membrane, or a Hare's hairs, or Dung, or Vervain, about you.  In Nilus there is a black stone found, that a Dog will not bark if he sees it.  You must also carry a Dog's  tongue under your great toe within your shoe, or the dry heart of a Dog about you.  Sextus.  Or, the hair of a Hare, or the Dung.  Pliny.  Or cut off the tail of a young Weasel, and put it under your feet.  Or give the Dog a Frog to eat in a piece of meat.  All these thing are to keep Dogs from barking.  Nigidius says, that Dogs will all day fly from him who pulls off a Tick from a Sow, and carries it a while about him.  Opian. 
If of Hyanas skin a piece you take, 

And wear it, all the dogs will you forsake; 

As frighted they will fly, and nevermore 

Bark at you, though they barked much before. 

"That a  Dog may not run." 
If you anoint him with Oil under the shoulders, he cannot run. 

"To make a Hawk courageous." 

You shall animate your Hawk against the prey, that he may assail and flee at great birds.  When you Hawk, wet the Hawk's meat with Wine.  If it be a Buzzard, add a little Vinegar to it when you would have him fly.  Give him three bits of flesh wet in Wine.  Or pour Wine in at his mouth, with a young Pigeon.  So let him fly. 

"To make Partridge more bold to fight." 

Give them Maidenhair with their meat.  Pliny. 

"That Dung-hill Cocks may fight the better." 

Give them Garlic to eat soon before they fight.  Whence, in the old comedy, a Cock ready and earnest to fight is wittily called....., fed with Garlic. 

"That a Bird may not fly high." 

Take out the feathers of his tail, that make him fly upwards.  So he will whirl about and fly downward.  If you will have, 

"That a Bird shall not fly." 

Cut the upper and lower nerves of his wings, and it will not hurt him.  Yet he cannot fly out of your bird cage, or places you keep them in. 

The Sixteenth Book of Natural Magick 
John Baptista Porta 
(Giambattista della Porta) 

(1537-1615)
"If Invisible Writing." 

("Wherein are handled secret and undiscovered Notes.") 

"The Proeme" 

Chapter I - "How a writing dipped in diverse Liquors may be read." 

Chapter II - "How letters are made visible in the fire." 

Chapter III - "How Letters rubbed with dust may be seen." 

Chapter IV - "How you may write in an Egg." 

Chapter V - "How you may write in diverse places, and deceive on that can read." 

Chapter VI - "In what places Letters may be enclosed." 

Chapter VII - "What secret Messengers may be used." 

Chapter VIII - "How messengers may be sent, who shall neither know that they carry letters, nor can they be found about them." 

Chapter IX - "How characters may be made, that at set days shall vanish from the paper." 

Chapter X - "How we may take off letters that are written upon the paper." 

Chapter XI -"How to counterfeit a seal and writing." 

Chapter XII - "How you may speak at a great distance." 

Chapter XIII- "By night we may make signs by fire, and with dust by day." 






The Proeme 
I make two sorts of secret marks, which they vulgarly call Syfers.  One of visible marks, and is worthy of a treatise by itself.  Another of secret marks, whereof I have attempted to say something in this present volume, and what are the consequences thereof, for the use of great men, and princes, that take care for things absent, and write to some man that knows this invention.  I shall set down plainly some examples.  But these things and the consequences of them must be faithfully concealed, lest by growing common among ordinary people, they be disrespected.  This is that I shall publish. 





Chapter I 
"How a writing dipped in diverse Liquors may be read." 
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here are many, and almost infinite ways to write things of necessity, that the characters shall not be seen, unless you dip them into waters, or put them near the fire, or rub them with dust, or smear them over.  I shall begin with them that are read by dipping them into waters.  Therefore, 

"If you desire that letters not seen may be read, and such as are seen may be hid." 

Let Vitriol soak in boiling water.  When it is dissolved, strain it so long till the water grows clear.  With that Liquor write upon paper.  When they are dry, they are not seen.  Moreover, grind burnt Straw with Vinegar, and what you will write in the spaces between the former lines, describe at large.  Then boil sour Galls in white Wine, wet a sponge in the Liquor.  And when you have need, wipe it upon the paper gently, and wet the letters so long until the native black color disappears.  But the former color, that was not seen, may be made apparent.  Now I will show in what Liquors paper must be soaked to make letters to be seen. As I said, dissolve Vitriol in water.  Then powder Galls finely, and soak them in water, let them stay there twenty-four hours.  Filter them through a Linen cloth, or something else, that may make the water clear, and make letters upon the paper that you desire to have concealed.  Send it to your friend absent.  When you would have them appear, dip them in the first Liquor, and the letters will presently be seen. 

"That dipping a Linen rag in water, the letters may appear." 

Dissolve Alom in water, and with it make letters upon white Linen, sheets, napkins, and the like.  For when they are dry, they will presently vanish.  When you will have the visible, soak them in water, and the Linen will seem to be darkened.  But only where the Alom has written, it will not.  For the letters will grow so clear, the you may read them.  For where Alom, Vitriol , and the astringents are dissolved, those parts will admit water last.  So, 

"White letters are made with waters." 

Litharge is first powdered and cast into an earthen pot that has water and Vinegar mixed.  Boil it and strain it and keep it.  Then write letters with Citron Lemon juice.  These are added to them when they begin to dry.  If you dip them in the Liquor kept, they will appear clearly and very white.  If women's breasts or hands be wet in it, and you sprinkle the said water on them, they will grow white as Milk.  Use it.  If at any time you want these, if you please, 

"A stone dipped in Vinegar will show the letters." 

Make letters with goat fat upon a stone.  When they are dry, they will not be seen.  If the stone be dipped into Vinegar they presently come forth, and seem above the stone.  But if you would have letters written with water only, appear black, that the better you may be provided, and more speedily for a voyage, Galls  and Vitriol finely, and strew this powder on your paper.  Rub it with a cloth, and polish it well, that so it may stick to the paper and be like it.  Powder Juniper Gum, which Scriveners call Vernish, and add it to the rest.  When you would use it, write with water or Spittle, and they will be black letters.  There are many such arts, too tedious to relate. 






Chapter II 
"How letters are made visible in the fire." 

I shall show the ways how letters are not made visible by the fire, or not, unless light interpose, or may be read when they are burned.  But, 

"To make letters visible by fire." 

So we may bring forth letters written between the verses, and in the close setting together, or larger distances of syllables.  Let the epistle contain some void space, that the  letters may not be seen, and if this be intercepted, it will hardly be read.  If you write with the juice of Citrons, Oranges, Onions, or almost any sharp things, and you make it hot at the fire, their acrimony is presently discovered.  For they are undigested juices, whereas they are detected by the heat of the fire, and then they show forth those colors, that they would show if they were ripe.  If you write with a sour Grape that would be black, or with Cervises, when you hold them to the fire, they are concocted, and will give the same color they would in due time give upon the tree, when they were ripe.  Juice of Cherry, added to Calamus, will make a green, so also Sow-bread, a red.  So diverse juices of fruit will show diverse colors by the fire.  By these means, maids sending, and receiving love letters, escape from those that have the charge of them.  There is also a kind of Salt called Ammoniac, this, powdered and mingled with water, will write white letters, and can hardly be distinguished from the paper.  But hold them to the fire, and they will show black.  Also, 

"Letters that cannot be read unless the paper be burnt." 

For the mixture will be white, and nothing will be seen, but when it is burnt, the paper will be black, and the characters will be white.  Take the sharpest Vinegar and the white of an Egg.  In these, steep Quicksilver, and stir it well, and with that mixture make letters on the paper.  Burn the paper in the fire, and the letters will remain unburnt.  Or make the letters on the paper with Gum, or any kind of Salt or Lime.  These being they cannot be seen at the fire, when the paper is burnt and made black, they will appear white.  If you will, you may, 

"Write letters that cannot be seen but by interposition of fire." 

Do it thus.  Mingle Ceruse, or some other white color, with Gum Traganth, soaked, and of this mixture is made a matter of the same color with the paper, that it cannot be discerned from it, nor cause suspicion.  Then this is put between the eye and the light of a candle, the eye cannot pass through where the letters are written, and you shall see them darkly.  This is the reason of the optics.  For that part of thick matter opposed against outward light, hinders it, that the rays cannot come to our sight.  And so the prints of the letters are seen as a shadow. 






Chapter III 
"How Letters rubbed with dust may be seen." 

Now I will use another artifice, that letters rubbed with dust may be read, that were before invisible, which I read was used by the ancients.  Wherefore do thus, 

"That Letters rubbed with mill dust may be read." 

That as in paper, so on some unseen parts of the body, letters written may lie hid, and be opened when need is.  Write secretly on your back or arms, or other limbs, with Vinegar or Urine, and dry it that nothing may appear.  Now, to have it read, rub it over with soot or burnt paper, for so the letters will shine forth.  Or, 

"Otherwise," 

If you make letters with fat, Tallow or any other fatty substance, or with Gum, or milk of a Fig tree, and strew them with dust of coal or burnt paper, they will appear.  It may be by this craft, as Polyanus the Greek says, Attalus used the imprinted inscription of a beast for sacrifice.  He, to raise the valor of his Soldiers, to make them fight valiantly with their enemies, the French, that were far more in number, supposing it would be no little advantage to put them in hopes before hand of the assurance of victory, invented a trivial business, but otherwise profitable, with the priest that was to offer sacrifice.  Before the day they were to fight, he prepared for the victory.  For Sudinus the Soothsayer, being to offer sacrifice, prayed unto the gods, and cuts the sacrifice in two.  But the king used powdered Gum, and from the right to the left side, the drew these words, "Regis Victoria," "...the Victory is the King's...,"  And when the entrails were drawn forth, he thrust his hand into the hottest and most spongy place, and wiped clean the inscription.  But the Auger, changing the other parts, and doing his office, turns the part where this inscription was contained, "Regis Victoria."  The matter was no sooner published, but the Soldier generally rejoiced, and shouted exceedingly, to show how ready they were to fight, so going on with a certain assurance of the victory.  And depending on this promise from the gods, they fought courageously, and subdued the French.  But to the matter.  Milk of the Fig tree will do the same, if it be written on white paper, and afterwards sent to a friend, be rubbed with coal dust strewn upon it, and made clean again, so will the letters presently appear black.  Pliny says, the milk of  Tithymals will to the like, to make the letters, and dust strewn on them to scower them.  And thus women as he says, had rather speak with adulterers, then by letters.  Ovid confirms this, admonishing maids in his Arte Amandi, how they may safely write to their sweethearts. 

"Write with new Milk, it's safe, unseen, but read 

The writing with coaldust laid on full-right. 

Moist flax will write as if that none had been, 

And letters on your paper pass the sight." 

Also there is an art that one would not imagine, to write upon Crystal.  For, being all transparent, no man will dream of it, and the letters lie hid within.  Do it thus, 

"That letters may appear upon Crystal by strewing on of fine dust." 

Dissolve Gum Arabick in water, or Gum Traganth, that it may be clear, and when it is well dissolved, it will not foul the Crystal, if you write upon it, or upon a cup or glass, for when the letters are dry, they are invisible.  No man will imagine the fraud, if a cup be sent to prison, or a glass full of wine.  When he would see the letters, rub burnt straw or paper on it, and the letters will presently be seen.  Here is another secret, 

"The letters on the paper may be read, not by fire, nor water, or any other thing, but in the dust only." 

This is a secret worth knowing.  Dissolve Goat Suet with a little Turpentine.  Rub the paper with this Liquor, and keep it.  When you would send some news to your friend, lay on the paper smeared with the fat upon a letter you would send to your friend, write upon that win an Iron point, and the suit will make the characters on the letter.  Send this away, and if it be intercepted, no water will make the words visible, or any other art, but only strewing dust upon it.  Also you may make, 

"That upon black paper, white letters may appear." 

The reason is this.  Mingle the white and yolk of an Egg together, that it may be liquid as ink.  With this Liquor, write on the paper what words you please, and dry them.  When the paper is dry, make a black color over it, and dry it again, and send it.  But that the letters may be visible, scrape the superficies of the paper with a broad Iron.  For so it will be, that the ink being scraped off, where the letters were, they will appear white. 






Chapter IV 
"How you may write in an Egg." 

Because when prisons are shut, Eggs are not stopped by the Papal Inquisition, and no fraud is suspected to be in them, I will show you how letters may be writ on the upper shell and white of an Egg also.  For example, 

"That letters may be writ on the Eggshell." 

Wrap the Egg in Wax, and with an Iron point make letters on it, as far as to the shell, but break it not.  For if you break the shell with your Iron, or point, or knife, it may be detected.  Soak your Egg one night in strong water of depart, which separates Gold from Silver.  In the morning take away the Wax, and take off the Eggshell's cover, and hold the shell between your eye and the light, and the letters will be seen very clear quite through the transparent shell.  The same is done with the juice of Lemon.  For it softens the shell, but fouls it not, and you shall have your desire.  Will you, 

"That letters may be seen upon the white." 

Yellow, and better when the Egg is boiled.  Boil an Egg hard and roll it in Wax, and engrave the letters on the Wax with an Iron point, that the marks may lie open.  Put this Egg into Liquor with Alom and Galls powdered.  Then put it into sharp Vinegar, and they will penetrate, and taking off the shells, you shall see them in the white of the Egg.  Africanus teaches it thus.  Grind Galls and Alom with Vinegar, till they be as thick as ink.  With this write what you will on an Egg, and when the writing is dried in the Sun, put it into sharp Pickle.  Dry it, boil it, and take off the shell, and you shall read the writing.  I put it into Vinegar, and could do nothing of it.  Perhaps, he means by Pickle, Capital Lees.  The cause is this.  The Eggshell' is porous, and has large holes, which is plain.  For being set to the fire, it will sweat, and water will come forth.  And looking at it against the light, it will show clear.  So then, Vinegar being subtle, penetrates by the pores, and makes the shell tender.  And when it is mingled with the Alom and Galls, it carries their substance with it, and makes them appear on the white.  And when it is put into cold water, it is condensed, and comes to be hard as it was.  But observe, it must not stay long in Vinegar.  For that will eat off all the shell, and will leave the Egg bare, having nothing but a thin skin to cover it.  And if you put that into cold water, the shell will not come again.  If you will know, 

"How letters writ with water, may be seen in an Egg." 

Dissolve Vitriol in the water, and write upon the shell, and dry it, and nothing will be seen.  If you will read it, dissolve Galls in Wine, and steep the Egg therein.  Or, write with Lime water upon an Egg, and steep it in Lye where Brasil is Infused, and so the letters will seem to be of a violet color.  Or, write with Suet upon the shell, and steep it in water of Vitriol .  When it is dry, scrape off the Suet, and nothing will bee seen.  When you afterwards steep it in the foresaid Wine, white letters will appear in a black shell.  I shall show, 

"How letters may become visible upon an Egg by the fire." 

Write on the Egg with the juice of Lemon, or Onion, or Fig milk.  When you put this to the fire, the letters will appear yellow.  And that must be done on a raw Egg.  For if you boil it, the letters will be seen. 

"That letters may be seen on the Eggshell by dust." 

Make letters on the shell with Vinegar, suet, fig tree milk, or of Tithymal, or with Gums.  When you would have them seen, rub them with Coal dust, or burnt Straw, or paper, and they will seem black.  There is a way, 

"How to put a letter into an Egg." 

Make your letter that you send, narrow and long, scarce broader then your middle finger.  Write your mind in short characters, and with the edge of a knife, make a cut in the Egg, and break the inward skin, and put in your letter at one end by degrees.  For it will easily take it in, were it ten hands breath.  Then stop the cut, with Lime and Gum mingled, that it may not be seen, and with Ceruse and Gum Traganth, for then it is impossible to discern it.  But if you will have this done more neatly, put the Egg in sharp Vinegar three or four hours.  And when you find it soft, open the shell with the edge of your knife, put in your roll of paper.  Then soak it in cold water, and the shell will grow as hard as it was. 






Chapter V 
"How you may write in diverse places, and deceive on that can read." 

I have shown you diverse waysof writing invisible.  Now I come to those ways that will teach you to write letters on diverse things, which though they be visible, and intercepted, yet the readers will be deceived by their secret device.  First, 

"How to write on a small thread." 

Let us see how they did this in elder times.  Gellus noct.Attic. relates, that when the Lacedaemonians wrote to their generals, that their letters being intercepted by the enemies might not be read, invented this kind of writing.  yet it is referred to Archimedes to be the inventor of it.  Two sticks must be made long and round, and polished with the Turners Instrument.  They must be equal for length, breadth and thickness.  One of these was given to the general when he went forth to war, and the other was kept home by the senate.  As often therefore as the need was, a page was rolled about the stick, as large as could contain the matter, that it might make a round volume, and the sides of it were so well joined, that they were like a collar that exactly fitted the wood, and no chinks between.  Upon this collar, that thus was rolled about the stick, they wrote letter overthwart, from top to bottom.  The collar thus written on, being long and narrow, was taken off from the stick, and sent to the general.  For they thought, if it was intercepted by the enemy, when they saw bits of letters, and syllables, and of words, so far divided, they would never discern the thing.  And they were not deceived in this conjecture. 

"How to write on parchment, that the letters may not be seen." 

When you have written on parchment, put it to the light of a candle, or to the fire, and it will all crumble and run together, and be nothing like it was.  If a man look on it, he will hardly suspect any fraud.  If he desires to read what is in it, let him lay it on moist places, or sprinkle it gently with water, and it will be dilated again, and all the wrinkles will be gone.  And it will appear as it did at first, that you may read the letters upon it, without any hindrance. Now I will show the way, 

"How in the sections of books the characters shall be hid." 

When the book is well bound , and cut and colored black.  If we open it, and turn back the leaves, that they may be turned in, we may write at the corners of the leaves what we will.  But when the book is set back again, and the leaves put into their own places, nothing is seen or can be imagined to be writ in them.  But he that would read those letters, must set the book that way as it was, and the letters will be read.  So may we write on Fly-traps, that are made with wrinkles, and then draw them forth.   If need be, we may do, 

   "The same with cards to play with." 
You may excellent well write on cards, if you put them in some order, that one may follow the other.  And some to be held upright, others turned downwards.  When you have set them right together,you may write all things where they divide.  Mingle the cards together again, and turn them.  And nothing will be seen but some disorderly marks, if any man look curiously upon them.  But he that would read them, must set them in order, and they will join and read exactly.  Also, we may write in white Pigeons, and other white birds, feathers of their wings, turning them upwards.  For when they return to their own places, they will show nothing.  But if they be brought to their former posture, you will read the letters.  And this is no small benefit for those that shall use them for messengers.  There is a way, 

"To hide letters upon wood." 

Anyone may make letters upon wood, and not be suspected.  For they shall not be seen, but when we please.  Let the wood be fleshy and soft, of Poplar, or Tile tree, or suchlike.  And with those Iron markers printers use, when they make stamps upon Brass, commonly called Ponzones, make letters in the wood, half a finger thick.  Then hew the wood with a carpenter's hatchet, as deep as the letters go.  When all is made plain, and equal, send the stick to your friend, or board, to him that knows the matter.  He putting the wood into the water, the wood will swell out, that was beaten in with the marks, and the letters will come forth.  That we may do in wooden vessels, polished by the Turner, if when they are turned, we mark the letters on them.  And then turn them again.  When this is done, send it to your friend, and let him soak it in water, etc. 





Chapter VI 
"In what places Letters may be enclosed." 

I shall speak in what places letters may be enclosed, and not be suspected.  And I shall speak last of carriers.  I shall bring such examples as I have read in ancient histories, and what good a man may learn by them.  First, 

"How to hide letters in wood." 

Theophrastus's opinion was, that if we cut the green bark of a tree, and make it hollow within, as much as will contain the letters, and then bind it about.  In a short time it will grow together again, with the letters hut up within it.  Thus he says, that by including some religious precepts in wood, people may be allured.  For they will admire at it.  But I mention this out of Theophrastus, rather for a similitude, then for to do the thing I would have, for that would require a long time.  But his may be done well in dry wood, as in Fir.  Thus, the chinks fastening together with common white glue.  Also the ancients used, 

"To conceal letters in Junkets." 

I will relate the cunning of the wife of Polycretes.  For she, while in the Milesian camps they solemized a solemn feast of their country.  When they were all fast asleep, and drunk, took this opportunity to tell her brothers of it, and did thus.  She desired Diogentus, general of the Erythrei, that she might send some Junkets to her brothers.  and when she had leave, she put a leaden scroll into a cake, and she had the bearer tell her brothers from her, that no man should eat of it but themselves.  When they heard this, they opened the cake, and found the letter, and performed the contents of it.  They came upon the enemy by night, at was dead drunk a the feast and conquered him.  Also the ancients were wont, 

"To shut up letters in living creatures." 

Herodotus says, that Harpagus sent letters to Cyrus, put into the belly of a Hart whose entrails were taken out, by one that counterfeited a shepherd hunting.  So, 

"Letters to be hid in garments." 

The secret places of clothes are best, to avoid suspicion.  As in your bosom, or under the soles of your feet.  Ovid in his Arte Amandi, writes to this purpose, 

Letters may be concealed in your breast, 

Wrapt in a clowt, which way is held the best; 

Or else you may under your feet provide 

A place full closely Letters for to hide. 

"To hide letters in your belt." 

Those of Campania were wont, when they would discover anything to the Carthaginians, and the Romans besieged them round.  They sent a man that seemed to run from them, with a letter concealed in his Girdle.  And he taking occasion to escape brought it to the Carthaginians.  Others carried letters in their Scabbards, and sent them away by messengers, and were not found out.  But we use not adays, 

"To hide letters in the bowels of living creatures." 

For we wrapt them in some meat, and give them to a Dog, or some other creature to swallow.  That when he is killed, the letters may be found in his belly.  And there is nothing neglected to make this way certain.  The like was done by Harpagus.  He, as Herodotus says, being to discover to Cyrus some secrets, when the ways were stopped, that he could do it by no other means, he delivered the letters to a faithful servant, who went like a hunter, that had caught a Hare.  And in her belly were the letters put.  When the guts were taken forth, and so they were brought to Persis.  We use also, 

"To shut up letters in stones." 

Flints are beaten very fine in brazen Mortars, and sifted. Then are they melted in a Brass Cauldron, by putting two ounces of Colophonia to one pound of the powder of the stone, and mingling them.  Put your letters into leaden plates, and hide them in the middle of the composition, and put the lump into a Linen bag, and tie it fast, that it may be round.  Then sink it into cold water, and it will grow hard and appear like a Flint. 






Chapter VII 
"What secret Messengers may be used." 

The Ancients used the same craft for messengers.  For they used men that should be disguised by their habits, and some living creatures besides.  For, 

"To counterfeit the shape of a Dog," 
It was the crafty counsel of Josippus, that the messengers should be clad with skins, and so they past the enemie's guards, and were not regarded.  For if they were seen, they were in the likeness of Dogs.  And this was done until the enemy found out the trick, and compassed the Rampart round about.  And man's curiosity was not satisfied here, till they found means for ways to pass, where the sentinels and scouts might not discover them.  Wherefore they left the land, and sent by water.  But that the writing might not be spoiled in the water, as Frontinus says, the Soldiers that pass over the river Saltella, had leaden plates writ upon, fastened to their arms.  But Lucullus, as the same Frontinus reports, that he might declare to the Cyziceni, that were besieged by Mithridates, that he was coming to relieve them, all narrow passages being stopped by the enemy guards, that were joined to the continent by a small bridge, he fought a way by sea.  For a private Soldier reappointed for it, sitting on two bladders blown, wherein the letters were put in two covers, and so like some sea monster, he swam seven miles at sea, and told of the coming of the general.  So they often used, 

"Arrows for messengers." 

But that seemed not sufficient, for they feared men's cunning, lest some chance or fraud might intercept the messenger, and the secret should be discovered, or they should be racked to make them confess.  Sometimes therefore they sought a way in the air, and used arrows for messengers, that none might intercept them.  Herodotus says, that Artabazus and Timoxenus did this, when one would declare anything to the other.  For the paper was folded about the foot of the arrow, and the feathers were put upon it, and it was so shot into the place appointed.  To this pertains the example of Cleonymus King of the Lacedaemonians.  He besieging the city Troezene, commanded many of his best archers to shoot arrows into several places.  And he wrote upon them.  I come to relieve your city.  And by this means he set ladders, and his army scaled the walls and went in, and plundered the place, and destroyed it.  But when Caesar heard that Cicero besieged by the French, could hold out no longer, he sent a Soldier by night, who should shoot a letter, fastened to an arrow, over the wall.  When he had done this, the watch found the arrow and the letter, and brought it to Cicero.  In it were the words written:  Caesar bids Cicero be confident, and to expect relief.  So Caesar came suddenly, and slaying the enemies, relieved him.  We can do it safer and better now adays with Guns.  If the matter to be sent be contained in a few words, we may shoot them forth with Muskets.  Namely, by folding up the paper, putting it into a case of Lead, were they cast bullets, pouring upon it melted lead, but not burning hot.  The paper wrapt up in the Lead, we shoot away with the powder to the place.  But because the letters are but small we may shoot many of them in a day.  The way to melt the ball is, by putting it to a gentle fire, or into Quicksilver, and it will soon melt, and the paper not be touched.  I shall show how, 

"How to make Pigeons your messengers." 

We may use birds for messengers.  As Pigeons, Swallows, Quail and others.  For these birds carried to other places, when need is, if you bind letters to their necks or feet, they will return with them.  And when anything was suddenly to be related, the Ancients sometimes used these messengers.  Hircius being Consul, as Frontinus testifies, sent forth Pigeons from the nearest place he could from the walls, which had been long shut up in the dark, and half famished, to Decius Brutus, who was besieged at Matina by Anthony.  They being glad of light, and desiring meat, flew and sat upon the highest parts of the houses.  Brutus caught them, and so was confirmed of how things were.  Wherefore, always laying meat in those places, he called them back again.  Hence Pliny.  Nor ramparts, nor scouts, nor nets pitched before rivers, did profit Anthony.  For the messenger went through the air.  By the same way, in the very same day, from Olympi to Aegina, was the victory of Taurosthenes declared to his father.  Though others say it was foreseen.  Others say, that Taurosthenes, when he went forth, took a Pigeon from her young ones, yet weak and not able to fly, and as soon as he had conquered, he sent her back again, purple colored.  And the making great haste to her young ones, flew that very day from Pisa to Aegina, Aelian writes this.  Some have sought to do this by Swallows, taken out of their nests from their young, and sent back again.  Some also attest, that beyond sea eastward, there are Pigeons that when the way is stopped, will fly through the midst of the enemies, and carry letters under their wings, a very long way.  It may be Juvenal meant this, when he said, 

As if from divers parts a letter were 

Brought with a duffel wing quite through the air. 

Also in old monuments and histories it is declared, that there was a King of Egypt, whose name was Marrhes, who bred up a tame Rook, and this he made use of for a winged messenger, so often as he had need.  For, as if she had reason, she would carry the letter where she was directed.  For she was so crafty, as to be instructed whither to fly, and where to stay, or rest at any time.  Man's wit has invented these shifts to avoid danger.  But by the same craft is he wounded sometimes, as it were with his own weapons.  When the Christians with an army besieged Ptolemais, when Saladin had appointed a Pigeon to be sent thus with letters to the besieged, to with them be constant, and expect his coming suddenly.  The Christians caught her, and tied a contrary letter to her, and sent her away.  Whence it fell out, that they despairing of relief, yielded themselves.  So there can be no certain security in human affairs, but there may be fraud in all things.  Themistius says, that among animals, Pigeons have the best memory, as having a clear and refined mind.  Wherefore, though all other animals make hast to their young ones, when they are taken from them, yet none of them carried far, can come back, because their memory fails.  I have seen the trial with Pigeons.  When my servant came from my farm, he brought home some young Pigeons taken from their Dams, and he wrapped them up in a cloak as we went.  And when we came home at night, they were shut up in the house.  But when the morning came, they flew out of the windows.  And discovering the country afar off, they took upon the wing, and flew all home again.  Wherefore in Genesis, Noah sent forth a Pigeon which returned.  But the Raven returned not.  For the Raven wants memory.  I remeber in Plutarch's works, what is worth relating that I read there, that by the Pigeon sent forth of the Ark, in Deucalions flood, was shown, that the waters were sunk down, and the storms past.  Animals that have newly brought froth young ones, will do the same.




Chapter VIII 
"How messengers may be sent, who shall neither know that they carry letters, nor can they be found about them." 

Our ancestors had another art that could not be discovered, invented by strange craft.  Herodotus mentions it from Hestiaus, who was the author of it.  He being born in Asia, when of noble place, when Darius ruled, when he was with the King in Persia, and would privately write to Aristagoras to fall from him, fearing lest if he should not do it cunningly, he should be discovered, and be in great danger, he invented this way.  He shaved off his servants hair of his head, as though he meant to cure him, who for a long time had been troubled with sore eyes.  And on his head, with good ink, he wrote letters, that contained what he meant to have done.  He kept this fellow at home with him, until his hair was grown again.  When that was done, he sent him away to Aristagoras, bidding him say, when he came to him, that he should do unto him, in shaving off his hair, as he did before.  When the servant came to Aristagoras, to Milesum, he said what his master had him sy to Aristagoras.  He supposing the business not to be idle, did what he was ordered, and so read the message.  The Ancients found out these inventions, to send messengers with.  Yet that can be no safe way, to shave off the hair, and to write letters upon the head, for the head will easily sweat, and put them out.  and if the skin be pricked with a needle, this will not avoid suspicion, if he that wears the writing, be laid hold on by the way.  For then is there most diligent search.  For fear and necessity will make men watchful, and they are never satisfied, till they have searched every place.  Sometimes they try men by fair promises, sometimes they frighten them with threats.  And if these will not do, they torment and torture them., to make them confess.  And if this will not do, that letters may not be secretly conveyed, not only their hose and shoes use to be searched, their clothes plucked off, and the seams ripped, but they will search their very guts.  So far is it from keeping any secret upon the head, that shall not be looked for.  But I can send letters, and write so, that it can be understood by none, but those that the letters are designed for.  And he that carries them never so far off, if he should be taken by the way, and examined by torments, he can confess nothing, because he knows nothing of it, and the letter shall always remain secret.  Nor will length of time, or sweat in travel, blot out the letters.  Nor is it any matter if the messenger pass through rivers, seas, or rain.  For wet will not hurt them.  What good princes may get by this, i leave to your cogitations.  For they have most need of this, when they would declare anything to their friends that are besieged.  And often upon one message, may the victory of a city or army depend.  The invention of the Ancients, was partly good, and partly bad.  They wrote letters on the head, which he could not read.  Nor would water or sweat, wash them off, because they were printed into the head.  And when the hair grew out, they could not be seen.  And that the messenger might be ignorant what was written upon his head, they took occasion for it, saying, he had a pain in his eyes, that they would cure.  And thus he knew not the craft they used.  But this fraud seems not very secure.  For one that should suspect it might shave off the hair and find out the secret.  Moreover, if the messenger were to be sent suddenly, how could he stay a month, till his hair were grown again?  And when his skin was pricked for to make the letters, he must suspect something.  But let us see, 

"How Hestiaus could make the letters on his head indelible." 

He wounded the skin with the point of a needle, or opened it with a razor, and cast in the powder of Colophonia burnt.  For so we use to make the names of masters upon the faces of bond slaves, that they shall never come forth, and in time they will look green.  Also, 

"Letters may be made between the skin, that are indelible, upon any part." 

You may soon do it thus.  Let .Cantharides steep a whole day in strong water, but sooner is it done in water separation.  Then make the letters with a pen-knife, or fit instrument, upon the upper skin of the arm, or any other part.  The flesh hurt with the moisture, will rise in blisters, and be ulcerated.  So by the force of this corroding water, will there always remain the prints of white letters, and they will never be blotted out.  And this is best done by Hestiaus secret, because letters could not be read under the hair, whereas white letters, like Milk, would be seen.  But would we have them stay only for some time, and not always, we may do it many ways.  If you make letters with Aquafortis, that has eaten Silver or Brass, they will appear many days.  So it may be done with Oil of Honey.  Now I will show, 

"How a man may carry letters that are indelible and invisible, and unknown to him; and how to make them visible when need is:" 

You may do it thus:  By writing letters on the messengers back, that he may not know of, having first given him an Opiate to make him sleep soundly, then write, and let them dry in.  When he awakes, send him away, the letters dried on will not be seen.  The Ancients know this.  Ovid says it: 

"Write on his back, for paper, so you shall 

Better conceal your purpose from them all" 

But let us see whether we can write on the flesh with any Liquor, that passing through rivers and rain, the letters may not be blotted out with any moisture, and then by strewing on of dust, may be made visible again.  Write on a mans back, which shall be visible only, by being wet with some Humor, and no man can find out, unless he knows the secret.  If you write with water, wherein Vitriol is dissolved, with a decoction of Galls, it will be seen.  If it be made very sharp, it will pierce the skin, and the letters will be delible.  We may do the same with the oil of it.  Salt Ammoniac with Quicklime, or Soap, will make a blue color.  If they are rubbed with oil of Litharge, they will appear white, with Aqua vita, or its equal, distilled Vinegar, and water and Salt. 





Chapter IX 
"How characters may be made, that at set days shall vanish from the paper." 

I shall attempt to show how letters may be written on paper, or in other matter, that shall disappear at set times.  And other letters shall be made invisible, that at a time certain shall disappear, not only useful secret marks, but for other purposes necessary for our lives.  Letters that decay and vanish, may be made two ways.  Either with Aqua fortis, that eats the paper, or some decaying Liquors, that will vanish with any light touch, and leave the place where they were, without any spot.  I shall teach, 

"How letters are made, that eat the paper." 

If you mingle Oil of Vitriol with common ink or any other black color, in few days by corroding the paper, or the ink itself, the letters will vanish, or in a month, as you put in more or less of the oil.  And this you may try before you send away your letter.  If you would have it work more slowly, add but a little oil.  If faster, put in more.  You may, when it is too strong, put some water to it.  The same is performed, if you mix a strong Lye, they call it Capital, with your ink.  For first they will be yellow, and then they will vanish.  The same is done by Oil of Tartar, or Salt Alkali, or Soda, and strong water of separation of Gold.  For these corrode the letters, and the paper, that nothing of the letters will appear.  If you desire to know, 

"How letters may be made, that will soon vanish." 

Make them with the strongest Aqua vita, or use Camphire and burned straws.  For the letters in time, will decay and vanish.  The Tincture will fall off, when the glutinous matter is gone.  Make a powder of a very fine Touch-stone.  For the sandy stone will sooner decay, that no letter shall be seen.  Also it is done, 

"Another way," 

Infuse the small filings of Steel in water of separation.  Take a triple quantity of this, and add thereto liquid Pitch, or soot of Turpentine, to make it blacker.  And cover the vessel.  Grind this on a Porphyry-stone, write, and they will vanish and fall away.  This secret I thought not fit to overpass, because it is the principal thing to be considered, to make trial often.  For it it stay long on the paper, add more strong water to it.  And if you be careful, no mark of the writing will remain.  You shall do it like to this, another way.  If it be good so to counterfeit.  Take Chrysocolla, Salt Ammoniac, and Alom, all alike.  Powder them all, and put them into a Crucible, and make a strong Lye of Quicklime.  And laying a Linen cloth over the mouth of the vessel, that must receive it, strain it.  Boil it a little, and mingle this with your ink.  They will remain awhile, but a short time the letters will vanish away.  Set it up for your use.  But contrarily, if you will, 

"That invisible letters after sometime, shall become visible." 

And show themselves.  I will give you some examples, that you may invent more thereby yourself.  If you write with juice of Citrons or Oranges, on Copper or Brass, and leave this so for twenty days, the letters will appear green upon the places.  The same may be done many other ways, namely by dissolving Salt Ammoniac in water, and writing with it upon Brass, the place will sooner appear of Verdigrease color. 





Chapter X 
"How we may take off letters that are written upon the paper." 

If we would take letters from off the paper, or that such as are blotted out might appear again, we must use this art.  As, if we would, 

"Take letters off the paper," 

Or from parchment.  Take Aqua fortis, that is it that parts Gold from Silver.  With a pencil wipe some of this upon the letters, it will presently wipe off letters, written with Gall and Copras.  Or rub it with Salt Alkali and Sulphur, making little balls of them, and that will eat them out, that nothing shall be seen.  But if you desire to write anything in the place you have made clean.  First, wet the place with water, wherein Alom is dissolved, for the ink will not run about.  If you desire, 

"To renew letters decayed," 

Or to read as are vanished.  Boil Galls in Wine, and with a Sponge wipe over the letters.  The letters will presently be seen, when they are once wet thus, and be well colored as they were at first. 

Chapter XI 

"How to counterfeit a Seal and writing." 

It may be of great use when places are besieged, and in armies, and affairs of great men, to know how to open letters, that are sealed with the General's Seal, and signed with his name.  To know what is contained within, and to seal them again.  Writing others that are contrary to them, and the like. I will show how, 

"To counterfeit the Seal." 

Melt Sulphur, and cast it into powder of Ceruse, while it is melted.  Put this mixture upon the Seal, but fence it about with paper or Wax, or Chalk, and press it down.  When it is cold, take it off, and in that shall you have the print of the Seal.  I will do it another way.  Fill an earthen pot with Vinegar.  Cast Vitriol into it, and a good deal of Verdigrease.  Let it bubble on the fire, put plates of Iron to it.  After a short time take them out, and from the outside with you knife, scrape off a knife of rust it has contracted, that is dirty as it were.  And put this into a dish under it.  Again, put them into the earthen pot, and scrape more off when you take them out.  Do this so often, till you have some quantity of this dirty substance.  Cast Quicksilver into this, and make a mixture.  And while it is soft and tender, lay it on the Seal and press it down.  And let it remain in the open air, for it will grow so hard, that you may almost seal with it.  For it will become even like to a metal.  It may be also done another way.  Take the filings of Steel, and put them in an earthen Crucible at a strong fire.  Put such things to it, as will hasten the melting of it.  When it is melted, cast it into some hollow place, pound it with a Brass Mortar, or it will be easily done.  Do it so three or four times.  Then powder it, and mingle Quicksilver with it, and let it boil in a glazed vessel six hours, till it is well mingled.  Then press the Seal upon it, and let it cool, and it will become exceeding hard.  It is possible, 

"To make a great Seal less," 

If it should happen that we want a letter Seal, we must do thus.  Take Isinglass, and dissolve it in water.  Anoint the figure with Oil, that it may not stick to the glue.  Compass the Seal about with Wax, that the matter run not about.  Put the Isinglass to the fire, and melt it, pour it upon the Seal.  After three hours, when it is cold, take it away, and let it dry.  For the Seal when it is dry, will be drawn less equally.  If you will, 

"Imitate the form of a writing," 

Do thus.  Open the letter upon a Looking-glass, that wants the foil.  Upon the letter lay white paper, and a light under the glass.  Temper your ink as the writing is, and draw your lines upon the lines of the letters you see through.  We may, 

"Open letters, and shut them without suspicion." 

We use to seal letters, putting paper upon them, which goes through the letter on one side, and Wax is put on the other side, where it comes forth, and there it is sealed.  You shall open the letter thus:  Break away that part of the paper, that is put upon the place, where is passes through the letter, and the hole is, the letter opens presently.  Read it, and shut it again, and put the paper torn off, in its proper place.  First, anointing the crack with Gum Traganth, dissolved in water.  For the paper will be so glued, that it will be stronger there then elsewhere.  Press it with a small weight, till it grows dry.  The fraud cannot be discovered, because the glue is white, and is not known from the color of the paper. 






Chapter XII 
"How you may speak at a great distance." 

There are many ways how we may speak at a very great distance, with our friends that are absent, or when they are in prison, or shut up in cities.  And this is done with safety, and without suspicion, as I shall show.  Two things are declared here, either to do it by open voice reduplicated, or else by a Trunk.  We may, 

"With open voice show some things to those that are confederate with us." 

It is wonderful, that as the light, so the voice is reverberated with equal angles.  I shall show how this may be done by a glass.  It is almost grown common, how to speak through right or circular walls.  The voice passing from the mouth goes through the air.  If it goes about a wall that is uniform, it passes uncorrupted.  But if it be at liberty, it is beaten back by the wall it meets with in the way, and is heard, as we see in an echo.  I through a circular building, that was very long and smooth, spoke words to my friend, that heard them round the wall, and the words came entire to his ears.  But one standing in the middle heard not any noise, and yet I heard again what my friend answered to me.  In the morning when as I walked by the sea shore, I heard above a mile, what my friends talked in a boat.  The sea was very calm, and scarce moved, and the words came clearly to me, carried on the plain superficies of the water.  I hear that at Mantua, and other places, a great gallery is built, wherein one speaking in the corner, is heard by another that knows the business, standing in another corner.  But those that stand in the middle, perceive nothing of it.  But more exactly and clearly, 

"To signify to friends all things by a Trunk," 

Let the pipe be of earth (but Lead is better) or of any matter well closed, that the voice may not get forth in the long passage.  For whatever you speak at one end, the voice without any difference, as it came forth of the speakers mouth, comes so to the ears of him that harkens.  And I doubt not but this may be dome some miles off.  The voice not divided or scattered, goes whole a long way.  I have tried it for above two hundred paces, when I had no other convenience, and the words were heard so clear, and open, as the speaker uttered them.  Upon this it came into my mind, to intercept words spoken by the way, with leaden pipes, and to hold them so long as I pleased close in.  That when I opened the hole, the words should break forth.  I perceive that the sound goes by degrees, and that being carried through a pipe, it may be shut up in the middle.  And if a very long Trunk should take away the convenience of it, that many winding pipes might shut it up in a close place.  I read that Albertus made an artificial head, that spoke at set times.  I might hope to do the same by this invention.  Yet I never tried this farther then I have said.  Yet i have heard by my friends, that lovers have spoke a long time through a leaden pipe, from their houses that stood far asunder. 






Chapter XIII 
"By night we may make signs by fire, and with dust by day." 

It remains to show whether we can make signs in the night by fire, and in the day by dust, to declare our business.  This may fall out two ways.  For by fire of a sudden, we show to our confederate friends, or when we please, by certain numbers of torches, we represent letters fit to demonstrate what our purpose is.  That those that are far off, seeing and observing the motions may perceive our intent.  The first way, we read that Medea promised the Argonauts, that if she killed Pelias, she would signify so much to them by night with fire from a watch tower, and by day with smoke.  When therefore the business was effected, as she would have it, she counterfeited, that she must pay her vows to the Moon, by making a fire, by lighting torches in the open air, from the top of the place, as she had promised.  And when the Argonauts understood it this way, they invaded the King's palace, and killing the guard, they made her to enjoy her wishes.  We read also that Maga, having possession of Paretonium, agreed with the watch, that at night in the evening, and again in the morning betimes, they should set up the light that was for confederacy.  And by that means signs were made, that the messengers came as far as Clius.  Also to friends that live out of the city, by fire we may figure out revenue, and the quality of provision.  It is apparent, that Hannibal, as Polybius writes, when the people of Agrigentum were besieged by the Romans, by many and frequent fires by night, did show forth the intolerable famine of his army, and for that cause many of his Soldier, for want of victuals, fell off to the enemy.  Also the Grecians compacted with Sinon, that by night, when the Trojans were asleep, those that came to Troy should have a token, when he should open the Trojan Horse, to let forth the Soldier that were within.  Whence Virgil, 

"When Kings fleet lift up the flames, just then 

Did Sinon let forth all the Grecian men." 

Also by torches letters may be signified, as we find it in the manuscript of Polybius.  tops of buildings or towers, are very fit to set up the torches on.  Let the letters be divided into two or three parts, if there may be eleven, or seven parts of each.  If they be seven, the first letters are shown by single torches, the second by double ones, the third by three torches.  The number may be also divided into four parts.  But in representing them, we must observe the variety of motion.  For one torch once lifted up, shall signify A, the same lifted up twice B, thrice C.  So seven times.  The last of the first order G, after that two once H, so many twice I, thrice signifies L, and so the rest of the same order.  Then Q by the third order, once, R, by the same, twice, and thrice as many of the same, signifies S.  And so it holds for four.  Thus a woman from a watch tower, with three lights showed five times, then with double ones twice, then with treble lights twice.  Then again with one at once, and with the same four times, then five times with three lights, then thrice.  And with as many four times, shall signify, vir adeft, "the man his come."  Also the lights may be of diverse colors, if they would show that friends are near.  Also by smoke, we may show that our enemies are near, or some other thing.  Hence it was, that by the policy of Amilcar, the men of Agrigentum, being drawn off far from the city, among their enemies that they pursued, unto an Ambuscado, where the enemy lay hid, and a by wood set on fire, suffered a great overthrow.  For when they were called back by their friends, by reason of a smoke they supposed to come from the walls.  When they turned their course to go to the city, Amilcar commanding, the Carthaginians followed them, who fled before, and so slew them. 
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The Proeme 

Now I am come to Mathematical Sciences, and this place requires that I show some experiments concerning Catoptrick glasses.  For these shine among geometrical instruments, for ingenuity, wonder and profit.  For what could be invented more ingeniously, then that certain experiments should follow the imaginary conceits of the mind, and the truth of mathematical demonstrations should be made good by ocular experiments?  What could seem more wonderful, then that by reciprocal strokes of reflection, images should appear outwardly, hanging in the air, and yet neither the visible object nor the glass seen?  That they may seem not to be the repercussion of the glasses, but spirits of vain phantasms?  To see burning glasses, not to burn alone where the beams unite, but at a great distance to cast forth terrible fires, and flames, that are most profitable in warlike expeditions, as in many other things.  We read that Archimedes at Syracuse with burning glasses defeated the forces of the Romans.  And that King Ptolomey built a tower in Pharos, where he set a glass, that he could see for six hundred miles, see by it the enemy ships, that invaded his country and plundered it.  I shall add also those spectacles, whereby poor blind people can at great distance, perfectly see all things.  And though venerable antiquity seem to have invented many and great things, yet I shall set down greater, more noble, and more famous things, and that will not a little help to the optic science, that more sublime wits may increase it infinitely.  Lastly, I shall show how to make Crystal and metal glasses, and how to polish them. 






Chapter I 

"Diverse representations made by plain Glasses." 

[image: image29.png]


shall begin with plain glasses, for they are more simple, and the speculations thereof, are not so laborious, though the apparitions of them be almost common, yet they will be useful for what follows.  And we shall add some secret apparitions unto them.  The variety of the images that appear, proceed either from the matter or form of the glass.  Crystal must be clear, transparent, and exactly made plain on both sides.  And if one or both of these be wanting, they will represent diverse and deformed apparitions to our sight.  I shall therefore begin from the matter, and show, 

"How apparitions may seem to him that looks upon them, to be pale, yellow, or of diverse colors." 

When the glass is melted with heat in the furnace, with any little color it will be tainted.  If you cast in yellow, the face of him that looks into it, will seem to have the Yellow Jaundices.  If black, he will appear wan and deformed.  If you add much of it, like to a Blackmoore.  If red, like a drunkard or furious fellow.  And so will it represent images of any color.  How to mingle the colors, I taught when I spoke of jewels.  I have often made sport with the most fair women, with these glasses.  When they looked, and saw not themselves as they were, but there are many varieties arise from the form. 

"That the face of him that looks on the Glass may seem to be divided in the middle," 

Let the superficies of the Looking-glass that you look on, be plain, and exactly polished by rule.  But the backside must have a blunt angle in the middle, that the highest part of it may be in the middle.  In the outward parts it must be sharp and pressed down;  Then lay on the Foil.  Wherefore the image that falls on your sight, where the lines meet in the angle, will seem divided in two.  If you will, 

"That he that looks in the Glass, shall seem like an Ass, Dog, or Sow." 

By variation of the place, the angles, and the representation of the form beheld, will seem various.  If that part of the glass, that is set against your mouth, shall stick forth before like a wreathed band or a Boss-buckler, you mouth will appear to come forth like an ass's or sows snout.  But if it swell forth against your eyes, your eyes will seem to be put forth like shrimps eyes.  If the angle be stretched forth by the length of the glass, your forehead, nose, and chin, will seem to be sharp, as the mouth of a Dog. 

That the whole face may seem various and deformed." 

Let a plain glass not be exactly plain and even.  Which that it may be done, when the glass is once made plain, put it into the furnace again, and let it be turned by the skillful hand of an artist, till it lose its right position, then soil it.  Then the image on the hollow part of the glass, will represent the opposite part hollow.  So it will hold forth one lying along on his face, or crooked, and swelling outwardly and inwardly.  Then if when the glass is polished, one side be rubbed, the face will seem long and broad.  Wherefore it must be rubbed, and fashioned on all sides, that it may every way represent a perfect face.  I shall show you also, 

"How to make a Glass to represent many images." 

That it may show diverse images one after another, and of diverse colors, make the solid body of the Looking-glass, or glass that is half a finger thick, and let it be so planed, that upon one side, the thickness may not be touched, but on the other side, the lines of the two superficies may meet, as the sharp edge of a knife.  Make also another table of glass the same way.  Or else more, lay a Foil of Tin upon the last, and place one of them upon the thick part of the other.  So will the face of one that looks into it, appear to be two, one behind the other, and the nethermost will always appear darkest.  So if by the same artifice, you fit three tables of glass, the image will appear to be three, and the farther he that looks, stands with his face from the glass, the farther will those images or faces stand asunder.  But as you come very near, they seem to join all in one.  If you hold a candle lighted against it, there will be many seen together, which comes by the mutual reciprocation of the sight and the glass.  And if the polishers of glasses, putting one aptly above another, but let one be distant from the other by certain courses, then shut them in a frame, that the art may not be discovered.  Nor will I omit, 

"How letters may be cast out and read, on a wall that is far distant." 

Which we shall do with the same plain glass.  And lovers that are far asunder, may so hold commerce one with another.  On the superficies of a plain glass, make letters with black ink, or with wax, that they may be solid to hinder the light of the glass, and shadow it.  Then hold the glass against the sunbeams, so that the beams reflecting on the glass, may be cast upon the opposite wall of a chamber, it is no doubt but the light and letters will be seen in the chamber, the suns light will be clearest, and letters not so bright, so that they will be clearly discovered, as they are sent in. 






Chapter II 

"Other merry sports with plain Looking-glasses." 

Now I shall annex some other operations of a plain glass, described by our ancestors, that I may seem to leave out nothing.  And I will so augment them, and bring them to a rule, that they may be easily made.  I shall begin with this, 

"How by plain Looking-glasses, the head may appear to be downwards, and the heels upwards." 

If any man by plain glasses, desires to see his head downward, and his feet upward (though it is proper for Concave glasses to represent that) yet I will endeavour to do it by plain glasses.  Place two glasses longways, that they may stick together and cannot easily come asunder, or move here and there, and that they make a right angle.  When this is so done, according to coherence the long way, set this against your face, that in one, half the face, in the other the other half may be seen.  Then incline the Looking-glass to the right or left hand, looking right into it, and your head will seem to be turned, for according to their latitude, they will cut the face into two, and the image will appear so, as if the head were under, and the heels upwards.  And if the glass be large, the whole body will seem to be inverted.  But this happens from the mutual and manifold reflection, for it flies from one to the other, that it seems to be turned.  We may, 

"Make a plain glass that shall represent the Image manifold." 

A glass is made that will make many representations, that is, that many things may be seen at once.  For by opening and shutting it, you shall see twenty fingers for one, and more.  You shall make it thus;  Raise two Brass Looking-glasses , or of Crystal, at right angles upon the same Brass, and let them be in a proportion called Sesquialtera, that is, one and half, or some other proportion, and let them be joined together longways, that they may be shut and opened like to a book.  And the angles be diverse, such as are made at Venice.  For one face being objected, you shall see many in them both, and this by so much the straighter, as you put them together, and the angles are less.  But they will be diminished by opening them, and the angles being more obtuse, you shall see the fewer.  So showing one figure, there will be more seen.  And farther, the right parts will show right, and the left to be the left, which is contrary to Looking-glasses.  And this is done by mutual reflection and pulsation, whence arises the variety of images interchangeably.  We may, 

"Make a Glass of Plain glasses, wherein one image coming, is seen going back in another." 

Take two plain glasses, the length whereof shall be double, or one and half to the latitude, and that for greater convenience.  For the proportion is not material, but let them be of the same length, and equal, and laid on the top of a pillar, inclining one to the other, and so joined together.  And let them be set upright upon someplace perpendicularly, so the glasses fastened, may be moved on the movable side.  It is no doubt but you shall see the image to come in one,and go back in the other glass.  And the more this comes near, the farther will the other go.  And in one will it be seen coming, and in the other going.  Also you may see, 

"In plain Glasses those things that are done afar off, and in other places." 

So may a man secretly see, and without suspicion, what is done afar off, and in other places, which otherwise cannot be done.  But you must be careful in setting your glasses.  Let there be a place appointed in a house or elsewhere, where you may see anything, and set a glass right over against your window, or hose, that may be toward your face, and let it be set straight up if need were, or fastened to the wall, moving it here and there.  Inclining it till it reflect right against the place.  Which you shall attain by looking on it, and coming toward it.  And if it be difficult, you cannot mistake, if you use a Quadrant or some such instrument.  And let it be se perpendicular upon a line, that cuts the angle of reflection, and incidence of the lines, and you shall clearly see what is done in that place.  So it will happen also in diverse places.  Hence it is, that if one glass will not do it well, you may do the same by more glasses.  Or if the visible object be lost by too great a distance, or taken away by walls or mountains coming between, moreover, you shall fit another glass just against the former, upon a right line, which may divide the right angle, or else it will not be done, and you shall see the place you desire.  For one glass sending the image to the other tenfold, and the image being broken by many things, flies from the eye, and you shall see what you first light upon, until such time as the image is brought to you by right lines, and the visible object is not stopped by the winding of places or walls.  And the placing of it is easy.  So often I use to convey images of things.  But if otherwise you desire to see any high place, or that stands upright, and your eye cannot discern it.  Fit two Looking-glasses together longways, as I said, and fasten one upon the top of a post or wall, that it may stand above it, and the object may stand right against it.  The other to a cord, that you may move it handsomely when you please, and that it may make with the first sometimes a blunt, sometimes a sharp angle, as need requires, until the line of the thing seen may be refracted by the middle of the second glass to your sight, and the angles of reflection and incidence be equal.  And if you seek to see high things, raise it.  If low things, pull it down, till it beat back upon your sight, and shall you behold it.  If you hold one of them in your hand, and look upon that, it will be more easily done.  I show you also, 

"How to make a Glass that shall show nothing but what you will." 

Also a glass is so framed, that when you look into it, you shall not see your own picture, but some other face, that is not seen anywhere round about.  Fasten a plain glass on a wall upon a plain, set upright perpendicularly, and bow the top of it to the known proportion of the angle.  Right against it cut the wall, according as the proportion of some picture or image may require, and set it by it, according to a fit distance, and cover it, that the beholder may not see it (and the matter will be the more wonderful) nor can come at it.  The glass at a set place will beat back the image, that there will be a mutual glance of the visible object and the sight, by the Looking-glasses.  There place your eye, you shall find that place, as I taught you before.  Wherefore the spectator going thither, shall neither see his own face, nor anything else besides.  When he is opposed to it, and comes to the set place, he shall see the image or the picture, or some such thing, which he can behold nowhere else.  You shall now how, 

"How a Glass may be made of plain glasses, whereby you may see an image flying in the air." 

Nor is that glass of less importance, or pleasure, that will represent men flying in the air.  If any man would do it, it is easily done thus.  Fit two pieces of wood together like a square or gnomon of a dial, and being well fastened, they may make an angle as of right angled triangle, or isosceles.  Fasten then at each foot one great Looking-glass, equally distant, right one against the other, and equidistant from the angle.  Let one of them lie flat, and let the spectator place himself about the middle of it, being somewhat raised above the ground, that he may the more easily see the form of the heel going and coming.  For presently you shall perceive, if you set yourself in a right line, that cuts that angle, and it be equidistant to the horizon.  So the representing glass will send that image to the other, which the spectator looks into, and it will shake and move the hands and feet, as birds do when they fly.  So shall he see his own image flying in the other, that it will always move, so he depart not from the place of reflection, for that would spoil it. 






Chapter III 

"A Looking-glass called a Theatrical Glass." 

Prudent antiquity found out a Looking-glass made of plain glasses, wherein if one object might be seen, it would represent more images of the same thing, as we may perceive by some writings, that go in Ptolomy's name.  Lastly, I shall add to this what our age has invented, that is far more admirable and pleasant. 

"To make an ancient fashioned Looking-glass, wherein more pictures will represented of the same thing." 

The way is this.  Make a half circle on a plain table, or place where you desire such a glass to be set up.  And divide this equally with points according to the number of the images you would see.  Make subtendent lines to them, and cut away the arches.  Then erect plain Looking-glasses, that may be of the same Latitude, and of the same parallel lines, and the same longitude.  Glue them fast together, and fit them so, that they may not be pulled asunder, as they are joined lengthways, and erected upon a plain supersidies.  Lastly, let the spectator place his eye in the center of the circle, that he may have his sight uniform, in respect of them all.  In each of them you shall see several faces, and so quite round, as we see it often when people dance round, or in a theater, and therefore it is called a Theatrical Glass.  For from the center all the perpendicular lines fall upon the supersicies, and they are reflected into themselves, so they reflect the images upon the eye, each of them drawn forth its own. This is the ancients way of making a Theatrical Glass, but it is childish.  I will show you one that is far more pleasant, and wonderful.  For in the former, the images were seen no more then the glasses were in number.  But in our glass, by the manifold and reciprocal dartings of the object and the glass, you may see far more, and almost infinite images.  The way is this, 

"How to make an Amphitheatrical Glass." 

Make a circle on a table what largeness you desire, and divide it into equal parts.  And in the place where the object or face to be seen must be opposed, leave two void spaces.  Over against the parts, let a right line be made upon the lines that determine the parts.  Let Looking-glasses be raised perpendicularly, for the face that shall be against the Looking-glass, placed in the middle, will fly back to the beholder of it, and so rebounding to another, and from them to another.  By many reflections you shall see almost infinite faces, and the more glasses there are, the more will be the faces.  If you set a candle against it, you shall see innumerable candles.  But if the glasses you erect, shall be of those already described, from so many diverse faces of asses, sows, horses, dogs.  And of course colors, yellow, brown, red, the spectators shall see a far more wonderful and pleasant sight, for by reason of the manifold reflection, and diversity of the forms of the glasses, and colors, an excellent mixture will arise.[image: image30.png]


 

But I will now make one that is far more wonderful and beautiful.  For in that the beholder shall not see his own face, but a most wonderful, and pleasant, an orderly form of pillars, and the basis of them, and variety of architecture.  Make therefore a circle as you would have it for magnitude, but I hold the best to be where the diameter is two foot and a half.  Divide the circumference into equal parts, as for example, into fourteen.  The points of the divisions shall be the places, where the pillars must be erected.  Let the place where the spectator must look, contain two parts.  And take one pillar away, so there will be thirteen pillars.  Let one pillar be right against the sight.  Then raise Looking-glasses upon the lines of space between, not exactly, but inclined.  Place then two Looking-glasses at opposition to a right line, but the rest about the beginning, where they join, and that for not other reason, but that the beholders face, being not rightly placed, may not be reflected, as I said before.  For thus the glasses will not represent faces, but pillars, and spaces between, and all ornaments.  Hence, by the reciprocal reflection of the glasses, you shall see so many pillars, bases, and varieties, keeping the right order of architecture, that nothing can be more pleasant, or more wonderful to behold.  Let the perspective be the Dorick and Corinthian, adorned with gold, silver, pearls, jewels, images, pictures, and such like, that it may seem the more magnificent.  The form of it shall be thus.  Let H. G. be the place for the beholder to look.  The pillar against him shall be A, in the glass A B, or A C, the face of the beholder shall not be seen, but A B is reflected into I H, and I H into B D, so by mutual reflections they are so multiplied, that they seem to go very far inwardly, so clearly and apparently, that no spectator that looks into it, unless he know it, but he will thrust his hands in to touch the others.  If you set a candle in the middle, it will seem so to multiply by the images rebounding, that you shall not see so many stars in the sky, that you can never wonder enough at the order, symmetry, and prospect.  I have raised and made this amphitheater diverse ways, and to show other orders, namely two ranks of pillars, so that the one stuck to the glasses, the other stood alone in the middle, bound with the chief arches, and with divers ornaments, that it may seem to be a most beautiful perspective or architecture.  Almost the same way is there made a little chest of many plain glasses, covered round.  This they call the Treasury.  On the ground, arches and walls, were there pearls, jewels, birds, and monies hanging, and these were so multiplied by the reflections of the glasses, that it represented a most rich treasury indeed.  Make therefore a chest of wood, let the bottom be two foot long, and one and half broad.  Let it be open in the middle, that you may well thrust in your head.  On the right and left hand, erect the sideboards a foot long, semicircular above, that it may be arched, but not exactly circular.  Namely, divided into five parts each a hand-breadth.  Cover this all about with glasses.  Where the glasses join, there put pearls, precious stones, specious flowers, diverse colored birds.  Above the bottom set heaps of gold and silver medals.  From the arches, let there hang pearls, fleeces of gold.  For when the coffer is moved gently, they will move also, and the images will moe in the glasses that it will be a pleasant sight. 






Chapter IV 

"Diverse operations of Concave-glasses." 

But the operations of Concave-glasses are far more curious and admirable, and will afford us more commodities.  But you can do nothing perfectly with it, until you know first the point of inversion.  Therefore that you may do it the better and more easily, 

"Know the point of Inversion of Images in a Concave-glass." 

Do thus.  Hold your glass against the sun, and where you see the beams unite, know that to be the point of inversion.  If you cannot well perceive that, breathe a thick vapour from your mouth on it, and you shall apparently see where the coincidence is of the reflected beams.  Or set under a vessel of boiling water.  When you have found the point of inversion, if you will, 

"That all things shall seem greater." 

Set your head below that point, and you shall behold a huge face like  a monstrous Bacchus, and your finger as great as your arm.  So women pull hairs off their eyebrows, for they will show as great as fingers.  Seneca reports that Hostius made such Concave-glasses , that they might make things show greater.  He was a great provoker to lust.  So ordering his glasses, that when he was abused by Sodomy, he might see all the motions of the Sodomite behind him, and delight himself with a false representation of his privy parts that showed so great. 

"To kindle fire with a Concave-glass." 

This glass is excellent above others, for this, that it unites the beams so strongly, that it will show forth a light pyramis of its beams, as you hold it to the sun.  And if you put any combustible matter in the center of it, it will presently kindle and flame, that with a little stay will melt lead or tin, and will make gold or iron red hot.  And I have heard by some, that gold and silver have been melted by it.  More slowly in winter, but sooner in summer, because the medium is hotter.  At noon rather than in the morning, or evening for the same reason. 

"To make an image seem to hang in the air, by a Concave-glass." 

This will be more wonderful with the segment of a circle, for it will appear farther from the glass.  If you be without the point of inversion, you shall see your head downwards.  That with fixed eyes, and not winking at all, you may behold the point, until it comes to your very sight.  For where the Cathetus shall cut the line of reflection, there the species reflected will seem almost parted from the glass.  The nearer you are to the center, the greater will it be, that you will think to touch it with your hands.  And if it be a great glass, you cannot but wonder, for if any man run at the glass with a drawn sword, another man will seem to meet him, and to run through his hand.  If you show a candle, you will think a candle is Pendulons lighted in the air.  But if you will 

"That the image of a Concave-glass should go out far from the center." 

When you have obtained the image of the thing in its point, if you will have it farther distant from the center, and that the picture of a thing shall be farther stretched forth, then you shall decline from the point a little toward the right or left hand, about the supersicies of the glass, and the image will come forth the farther, and will come to your sight.  There, namely where the Cathetus does the farthest off that is possible touch the line of reflection, which few have observed.  From which principle many strange wonders may be done.  When you have this, you may easily, 

"Reflect heat, cold, and the voice also, by a Concave-glass." 

If a man puts a candle in a place, where the visible object is to be set, the candle will come to your very eyes, and will offend them with its heat and light.  But this is more wonderful, that as heat, so cold, should be reflected.  If you put snow in that place, if it come to the eye, because it is sensible, it will presently feel the cold.  But there is a greater wonder yet in it.  For it will not only reverberate heat and cold, but the voice also, and make an echo.  For the voice is more rightly reflected by a polite and smooth superficies of the glass, and more completely than by any wall.  I prove this, because, if a man turns his face to the glass, and his friend stands far behind his back, when he beholds his face, he shall decline his face from the point of inversion.  But on the right hand, about the supersicies of the glass, his face will come far from the glass, and will seem very great about the face of his friend.  Whatsoever he shall speak with a low voice against the glass, he shall hear the same words and motions of his mouth, and all motion from the mouth of the reflected image.  And they that stand in the middle between them, shall perceive nothing at all.  But he that would send his won image to his friend, must observe till his head shall come to the glass.  It is profitable also, 

"By a Concave-glass to see in the night what is done afar off." 

By this very glass, we may in a tempestuous night, in the middle of the streets, cast the light a great way, even into other men's chambers.  Take the glass in your hand, and set a candle to the point of inversion, for the parallel beams will be reflected to the place desired, and the place will be enlightened above sixty paces, and whatsoever falls between the parallels, will be clearly seen.  The reason is, because the beams from the center to the circumference, are reflected parallel, when the parallels come to a point.  And in the place thus illuminated, letters may be read, and things done conveniently, that require great light.  By the same art we may, 

"With a few small lights give light to a great hall." 

In temples, watches, and nightly feasts, any man may thus with a few lights make a great light.  At two or more places of the chamber set Concave-glass above, and let them be so ordered.  That the place of concurrent parallels may be coincident in the place required.  And in the point of inversion of them, the light will be so multiplied, that it will be as light a noon-day.  Lamps are best for this purpose, because the light varies not from the place.  Candles are naught, because they alter the places of reflection.  More commodiously then by a plain glass, to signify by a Concave-glass  secretly some notes to your friend.  Thus, do as I said, make the marks upon your glass superficies with wax or some dark substance, and setting it against the light, it will cast the light upon the walls of the chamber, and there it will be dark where the letters are made.  One that knows the craft, may easily read them. But this is more admirable for one that knows not the cause, 

"To read letters in a dark night." 

A Concave-glass is of great use for this, and it may be this may be good in time of necessity.  Set your Concave-glass against the starts of the first magnitude, or against Venus or Mercury, or against a fire or light that is far off.  For the light reflected will meet in the point of burning, and reflects a most bright light, whereby you may easily read the smallest of letters, for putting the point of reflection to every word, you shall see all clearly.  But this is more necessary and profitable, 

"At any hour of the day with a Concave-glass, to set a house or fort on fire." 

You may so burn the enemy ships, gates, bridges, and the like, without danger or suspicion, at a set hour of the day, appointed the day before.  Set your glass against the sun, and order it so, that the coincidence of the beams may fall upon the point.  Lay fuel there, and things that will take fire, as I have shown you.  And if you would blow up towers, make heaps of Gunpowder.  At night, set your glass, and hide it, that it may not be seen, for the next day the sun will fall upon the same point, where you set fuel for the fire. 






Chapter V 

"Of the mixed operations of the plain Concave-glasses." 

I shall set down the mixed operations and benefits of both these glasses, that what one cannot do alone, it may do by the help of another.  If we would, 

"Kindle fire afar off with a plain and a Concave-glass ." 

It falls out sometimes that one shut up in prison needs fire, and sun beams do not shine in.  Or else I will show how we may kindle Gunpowder without fire, or make mines and fill them with Gunpowder, to blow up castles or rocks far off without danger, setting them on fire by a plain glass.  A plain glass as it receives the parallel beams of the sun, it so reflects them, and therefore will cast the beams that are equidistant, a great way.  But if a Concave-glass receive them, it so unites them, that it sets things on fire.  Wherefore, first proving where the Concave-glass must be placed, that it may fire the fuel cast in.  the next day, at the hour appointed, let the glass, cast in the beams upon the Concave-glass , that will unite them.  So without danger, or any suspicion of the enemy, we may kindle fire for out use.  Nor is it useless, 

"That by a plain and Concave-glass , the smallest letters shall appear very great." 

When letters are so small that they can only be seen.  For I have seen St. John's Gospel, "In the beginning,..." written so small, in so little place, that it was no bigger than a small pimple, or the sight of a Cock's eye.  By this artifice we may make them seem greater, and read them with ease.  But a Concave-glass, with the back of it to your breast, over against it in the point of burning, set the writing.  Behind set a plain glass, that you may see it.  Then in the plain glass will the images of the characters be reflected, that are in the Concave-glass, which the Concave-glass has made greater, that you may read them without difficulty.  You may, 

"With a plain and Concave-glass , make an image be seen hanging altogether in the Air." 

Do thus.  I said that by help of a Concave-glass, an image may be sent forth.  And this is seen by none but those that stand over against it.  Set the Concave-glass to by your breast, without the center place a Poniard against it, and going farther off, set a plain glass against it.  And looking in that, you shall see the image reflected from the Concave-glass, hanging in the air, and that exactly.  But if an ingenious man observes it, he may wonderfully see an image hanging in the air, that is received in a plain glass, and sent far out as I have shown, without the help of a Concave-glass, and a visible spectacle, by the means of a plain glass only.  You may also, 

"By a plain Glass, see your face turned the wrong way." 

When you have set the glass to your breast, as I said.  Set a plain glass against it, and look upon it, it will cast it upon the Concave-glass, and that will beat it backwards on the plain glass.  So have you your purpose. 






Chapter VI 

"Other operations of a Concave-glass ." 

Before I part from the operations of this glass, I will tell you some use of it, that is very pleasant and admirable, whence great secrets of nature may appear unto us.  As, 

"To see all things in the dark, that are outwardly done in the Sun, with the colors of them." 

You must shut all the chamber windows, and it will do well to shut up all holes besides, lest any light breaking in should spoil all.  Only make one hole, that shall be a hand breadth and length.  Above this fit a little leaden or brass table, and glue it, so thick as a paper.  Open a round hole i the middle of it, as great as your little finger. Over against this, let there be white walls of paper, or white clothes, so shall you see all that is done without in the sun, and those that walk in the streets, like to Antipodes, and what is right will be the left, and all things changed.  And the farther they are off from the hole, the greater they will appear.  If you bring your paper, or white table nearer, they will show less and clearer, but you must stay a while for the images will not be seen presently.  Because a strong similarity does sometimes make a great sensation with the sense, and brings in such an affection, that not only when the senses do act, are they in the organs, and do trouble them, but when they have done acting, they will stay long in them.  Which may easily be perceived.  For when men walk in the sun, if they come into the dark, that affection continues, that we can see nothing, or very scantily, because the affection made by the light is still in our eyes.  And when that is gone by degrees, we see clearly in dark places. Now will I declare what I ever concealed till now, and thought to conceal continually.  If you put a small centicular Crystal glass to the hole, you shall presently see all things clearer, the countenances of men walking, the colors, garments, and all things as if you stood hard by.  You shall see them with so much pleasure, that those that see it can never enough admire it.  But if you will,   

"See all things greater and clearer." 

Over against it set the glass, not that which dissipates by dispersing, but which congregates by uniting, both by coming to it, and going from it, till you know the true quantity of the image, by a due appropinquation of the center.  And so shall the beholder see more fitly birds flying, the cloudy sky, or clear and blue, mountains that are far off.  And in a small circle of paper (that is put over the hole) you shall see as it were the epitomy of the whole world, and you will much rejoice to see it.  All things backwards, because they are near to the center of the glass, if you set them farther from the center, they will show greater and upright, as they are, but not so clear.  Hence you may, 

"If you cannot draw a picture of a man or anything else, draw it by this means;" 

If you can but only make the colors.  This is an art worth learning.  Let the sun beat upon the window, and there about the hole, let there be pictures of men, that it may light upon them, but not upon the hole.  Put a white paper against the hole, and you shall so long sit the men by the light, bringing them near, or setting them further, until the sun casts a perfect representation upon the table against it.  One that is skilled in painting, must lay on color where they are in the table, and shall describe the manner of the countenance, so the image being removed, the picture will remain on the table, and in the supersicies it will be seen as an image in the glass.  If you will, 

"That all shall appear right." 

This is a great secret.  Many have tried it, but none could obtain it.  For some setting plain glasses obliquely against the hole, by reverberation against the table, they could see some things somewhat direct, but dark and discernible.  I often by putting a white paper obliquely against the hole, and looking just against the hole, could see some things direct.  But a Pyramis cut obliquely, did show men without proportion, and very darkly.  But thus you may obtain your desire.  Put against the hole a Convex-glass.  From thence let the image reflect on a Concave-glass.  Let the Concave-glass be distant from the center.  So upon the hole and white paper, it will cast the images of the objects so clearly and plainly, that you will not wonder a little.  But this I thought fit to let you understand, lest you fail in the work, that the Convex and Concave-glasses be proportionable circles.  How you shall do this, will be here declared often.  I shall show also, 

"How in a Chamber you may see hunting, battles of enemies, and other delusions" 

Now for a conclusion I will add that, then which nothing can be more pleasant for great men, and scholars, and ingenious persons to behold.  That in a dark chamber by white sheets objected, one may see as clearly and perspicuously, as if they were before his eyes, huntings, banquets, armies of enemies, plays, and all things else that one desires.  Let there be over against that chamber, where you desire to represent things, some spacious plain, where the sun can freely shine.  Upon that you shall set trees in order, also woods, mountains, rivers, and animals that are really so, or made by art, of wood, or some other matter.  You must frame little children in them, as we use to bring them in when comedies are acted.  And you must counterfeit Stags, Boar, Rhinocerets, Elephants, Lions, and what other creatures you please.  Then by degrees they must appear, as coming out of their dens, upon the plain.  The hunter must come with his hunting pole, nets, arrows, and other necessaries, that may represent hunting.  Let there be horns, Cornets, and trumpets sounded.  Those that are in the chamber shall see trees, animals, hunters faces, and all the rest so plainly, that they cannot tell wether they be true or delusions. 

"How you may see the sun eclipsed." 

Now I have determined to show how the sun's Eclipse may be seen.  When the sun is eclipsed, shut our chamber windows, and put a paper before a hole, and you shall see the sun.  Let it fall upon the paper opposite from a Concave-glass, and make a circle of the same magnitude.  Do so at the beginning, middle, and end of it.  Thus may you without any hurt to your eyes, observe the points of the diameter of the sun's Eclipse. 






Chapter VII 

"How you may see in the dark what is light without by reason of torches." 

We may demonstrate the same without the light of the sun, not without wonder.  Torches, or lights lighted on purpose in chambers, we may see in another dark chamber what is done, by fitting things as I said.  But the light must not strike upon the hole, for it will hinder operation.  For it is a second light that carries the images.  I will not conceal at last a thing that is full of wonder and mirth, because I fallen upon this discourse, 

"That by night an image may seem to hang in a chamber." 

In a tempestuous night the image of anything may be represented hanging in the middle of the chamber, that will terrify the beholders.  Fit the image before the hole, that you desire to make to seem hanging in the air in another chamber that is dark.  Let there be many torches lighted round about.  In the middle of the dark chamber, place a white sheet, or some solid thing, that may receive the image sent in.  For the spectators that see not the sheet, will see the image hanging in the middle of the air, very clear, not without fear and terror, especially if the artificer be ingenious. 





Chapter VIII 

"How without a Glass or representation of any other thing, an image may seem to hang in the air." 

Before I part from this image hanging in the air, I will show how you may make the images of all things seem to hang in the air.  Which will be the wonder of wonders.  Chiefly being done without the apparition of a glass, or a visible object.  But first we will examine what the ancients write of this matter.  One Vitellio describes the business after this fashion, thus:  Fasten the segment of a cylinder to the middle of the house, set upon a table, or stool, that it may glance perpendicularly upon the ground.  Then place your eye at some hole or chink that is somewhat distant from the glass, and let it be fixed, that it may not move here and there.  Over against the glass break the wall, and make it like to a window.  Let it be pyramidal in shape, and let the sharp point be within, and the basis without, as men use to do, when a picture or any image is placed for the eye to look upon.  But let it be reflected on by the supersicies of the Pyramidal Glass, that the picture placed without, which your eye cannot see through the hole, may seem to hang pendoulous in the air, which will cause admiration to behold.  Pyramidal Convex Glass will do the same, if you fit it so that it may represent the same image.  It may be done also by a sphaerical Convex and Concave.  But the matter promises more in the front piece written upon it, then it will perform in the conclusion.  Wherefore the image will be seen without the glass, but by the means of the glass, so that the thing beheld in the glass, will seem to be without it.  But he is foully mistaken here, as in other places.  He had said better, by a cylinder of Crystal.  For as a pillar it would make an irradiation outwardly, yet it would be worse seen than in the pillar, as I shall show.  But I shall discover what I purposed always to conceal, 

"That neither the object nor glass may be seen, yet the image shall seem to hang alone, pendulous in the middle of the chamber." 

And walking about, you shall behold the image everywhere. But is such a thing fit to be discovered by the people?  Shall I do such an unworthy act?  Ah! my pen falls out of my hand.  Yet my desire to help posterity, overcomes.  For perhaps from this gleaning as it were, greater and more admirable inventions may be produced.  Let it be so.  Get a Sphaerical Cylinder, or Convex diffection of a Pyramidal Concave, the portion of which segment is not known.  But let it be that which may descend upon his right angle by half cylinder and a square, and is parted by an oblique angle.  Of two parts it must be received pendulous, and beneath in the half of its diameter it is conveyed from the middle.  Let all the windows of the house be shut.  Stop all the chinks, that the light may not come in beneath.  In that place where the spectacle is prepared, if the sun or moonbeams fall in, the whole show is spoiled.  So place the beams of the image that are beaten back, that the head of it may by repercussion fall right upon the earth.  So will the visible object that comes by repercussion fall be reflected above and beneath.  It will follow the fashion of the first glass.  Let a brass or marble table be so placed upon it, as we said, and lest the light falling from the window should light upon the plain cylinder, and the crooked glass, it must be stopped by a shutter of a hands-breath, that is three times as broad as the hole.  For it will break forth every way.  You shall cover the apparition, that the image may be fitted very deep, that there may seem to be a pit.  As the beams meet, let the spectator come, who cannot be in any great mistake.  But cover your sight round, that the glass offend not your eye.  Then is the image seen, and it shall not appear above the table, where the falling of the Cathetus will cut the line of sight through the center of the glass.  I could open the matter no plainer.  I have done what I could.  I know that he who can understand it, will rejoice very much. 






Chapter IX 

"Mixtures of Glasses, and divers apparition of Images." 

Now I will try to make a glass, wherein many diversities of images shall appear.  And though such a one be hard to make, yet it will recompense all the diversity of images, and the benefit of it.  If then you would... 

"Make a Glass that shall represent much diversity of images." 

Take a great or small circle, as you would have your glass, and here and there cut off two part of the circumference, one to the quantity of a Pentagon, the other of a Hexagon, as is clear in the Mathematicks. Let the arch of Pentagon be made hollow with some table, or Iron, that it may exactly receive it into it, and may seem to be cut out of it.  But the side of the Hexagon shall be contrary to this, for the quantity of that must be received by a Convex Table, that the arch of it may so stick forth.  Then take a Foil of Wax or Lead, of a convenient thickness, that exceeds the breadth of the arch of the Hexagon, and in length exceeds them both.  Then crook this plate so, that it may exactly stand in the hollow of the wood, that there be no space or chink left between them.  Then let the Convex supersicies that is preserved prominent, be applied inwardly, according to the breadth of it, that the form of the concavity may not be against the Convexity, but that the same plate may receive both portions without the impediment.  Having thus made your model, make your glass of steel, or of some other mixture, as I shall show you.  And when it is polished, it will show you many diversities of images.  First, the right parts will show right, and left, left.  Whereas the nature of plain glasses, is to show the right side as left, and the left side as right.  And if you go backwards, the image will seem proportionable, and will come forward.  If you come more towards the Convex supersicies, the image will show ugly.  And the nearer you come, the uglier will it show, and be more like a horses head.  If you incline the glass, that will incline also.  And by varying the glass, and the situation of it, you shall perceive diverse variations.  Sometimes the head down, and the heels up, and you shall see many other things that I think not needful to relate now.  For being placed on a voluble set, that it may show both parts before and behind, the spectator of himself may see all things.  We may, 

"Make a Glass out of all," 

That in that alone all images may be seen, that are seen in all.  Many mouths, sometimes greater, sometimes less, sometimes right, sometimes left, some nearer, some farther off, some equidistant.  If a crooked be set in one place, in another a Concave, and a plain one in the middle, you shall see great diversity of images.  These are, 

"The operations of Convex Cylindrical Glass." 

When your face is against it, the more deformed it appears in length, the more ugly it is for slenderness.  If the length of it cut the face overthwart, it shows a low pressed down face like a Frog, that you shall see nothing but the teeth.  Almost the same way, as you shall see it in a sword, or any other long and polished Steel.  If you incline it forward, the forehead will appear very great, the chin small and slender like a horses.  But contrary to these are, 

"The operations of Cylindrical Concave-glasses." 

If you look into the Concave-glass, you shall see more images of the same thing, imitating the said glass.  If you set your eye to the center, you shall see it all the breadth of the glass, so your forehead, mouth, and the rest.  If you turn such a glass, that it may cut your face broadways, you shall presently see your head inverted, and the rest that I related in the Concave-glass. 

"The operations of a Pyramidal Glass turned." 

Are these.  You shall see a sharp forehead, and a large chin.  But the contrary way, a long forehead, with a very long nose.  In a Concave you shall behold many faces, if according to the concavity you fit many portions of plain glasses.  For one looking into it, shall find them as many as there are glasses, and all moving alike.  and again, what glass soever it be, if it be not plain, it shall show always different from the image. 






Chapter X 

"Of the effects of a Lenticular Crystal." 

Many are the operations of a Lenticular Crystal, and I think not fit to pass them over in silence.  For they are Concaves and Convexes.  The same effects are in the Spectacles, which are most necessary for the use of mans life.  Whereof no man yet has assigned the effects, nor yet the reasons of them.  But of those more at large in our Opticks.  That no space may be empty, I shall touch some things here, I call Lenticulars, portions of circles compacted together, of Concaves and Convexes.  I will first show, 

"How with a Convex Crystal Lenticular to kindle fire." 

A Convex Lenticular kindles fire most violently, and sooner, and more forcibly than a Concave-glass.  I give the reasons in Opticks.  For being held against the sun, when the beams meet in the opposite part, it will kindle fire it is opposite to, melt Lead, and fire metals.  Moreover, if you will, 

"By night give light afar off with a Lenticular Crystal." 

Set a candle a little behind the point of burning, so it will cast parallels a very great way to the opposite part, that you may see men pass the streets, and all things done in the chambers that are far from you.  The same way as I said of a Concave-glass.  We may, 

"In a dark night, read a letter by a Lenticular Crystal." 

Put the letter behind the glass, against the stars or candles a great way from you, where the beams meet, the words that are opposite will be clearly seen in a dark night, and the chamber shut.  But that which follows, will afford you a principle far better for your consideration.  Namely, 

"By a Lenticular Crystal to see things that are far off, as if they were close by." 

For setting your eye in the center of it behind the Lenticular, you are to look upon a thing afar off.  And it will show so near that you will think you touch it with your hand.  You shall see the cloths colors, men's faces, and know your friends a great way from you.  It is the same, 

"To read an Epistle a great way off with a Lenticular Crystal." 

For if you set your eye in the same place, and the epistle be at a just distance, the letters will seem so great, that you may read them perfectly.  But if you incline the Lenticular  to behold the epistle obliquely, the letters will seem so great, that you may read them above twenty paces off.  And if you know how to multiply Lenticulars, I fear not but for a hundred paces you may see the smallest letters, that from one to another the characters will be made greater.  A weak sight must use Spectacles fit for it.  He that can fit this well, has gained no small secret.  We may, 

"Do the same more perfectly with a Lenticular Crystal." 

Concave Lenticulars will make one see most clearly things that are afar off.  But Convexes, things near at hand.  So you may use them as your sight requires.  With a Concave Lenticular you shall see small things afar off very clearly.  With a Convex Lenticular , things nearer to be greater, but more obscurely.  If you know how to fit them both together, you shall see both things afar off, and things near hand, both greater and clearly.  I have much helped some of my friends, who saw things afar off, weakly, and what was near, confusedly, that they might see all things clearly.  If you will, you may, 

"By a Convex Crystal Lenticular, see an image hanging in the Air." 

If you put the thing to be seen behind the Lenticular, that it may pass through the center, and set your eyes in the opposite part, you shall see the image between the glass and your eyes, and if you set a paper against it, you shall see it clearly.  So that a lighted candle will seem to burn upon the paper.  But, 

"By a Concave Lenticular to describe compendiously how long and broad things are." 

A painter may do it with great commodity, and proportion.  For by opposition to a Concave Lenticular, those things that are in a great plain are contracted into a small Compass by it.  So that a painter that beholds it, may with little labor and skill, draw them all proportionally and exactly.  But to leave nothing concerning Spectacles, I will show, 

"How a thing may appear multiplied." 

Among sports that are carried about, a Spectacle is of no small account. That glass instrument we put to our eyes to see the better with.  For of those things that delude the sight, there can be no better way invented, then by the medium, for that being changed, all things are changed.  Wherefore prepare that of very solid thick glass, that it may be the better worked by a wheel into proportions.  Wherefore fit it into many forms and angles, whereby we desire to multiply anything.  But in the middle of them, let the angles be pyramidal, and let it agree with the sight.  That from diverse forms, images may be retracted to the eyes, that they cannot discern the truth.  Being now made of diverse supersicies, set them to your eyes.   And if you look upon a man's face hard by, you will think you see Argus, one that is all eyes.  If his nose, you shall see nothing but nose so his hands, fingers, arms, that you shall see no man, but Briareus the Poet, was said to have a hundred hands. 






Chapter XI 

"Of Spectacles whereby one may see very far, beyond imagination." 

I will not omit a thing admirable and exceedingly useful.  How blear-eye'd people may see very far, and beyond that one would believe.  I spoke of Ptolomy's glass, or rather Spectacle, whereby for six hundred miles he saw the enemy ships coming.  And I shall attempt to show how that might be done, that we may know our friends some miles off.  And read the smallest letters at a great distance, which can hardly be seen.  A thing needful for man's use, and grounded upon the Opticks.  And this may be done very easily.  But the matter is not so to be published too easily.  Yet perspective will make it clear.  Let the strongest sight be in the center of the glass, where it shall be made, and all the sunbeams are most powerful dispersed, and unite not, but in the center of before mentioned glass.  In the middle of it, where diameters cross one the other, there is the concourse of them all.  Thus is a Concave pillar glass made with sides equidistant.  But let it be fitted by those sections to the side with one oblique angle.  But obtuse angled triangles, or angled triangles must be cut here and there with cross lines, drawn from the center, and so will the spectacle be made that is profitable for the use I speak of. 






Chapter XII 

"How we may see in a Chamber things that are not." 

I thought this an artifice not to be despised.  For we may in any chamber, if a man look in, see those things which were never there.  And there is no man so witty that will think he is mistaken.  Wherefore to describe the matter, let there be a chamber wherein no other light comes, unless by the door or window where the spectator looks in.  Let the whole window or part of it be of glass, as we use to do to kee out the cold.  But let one part be polished, that there may be a Looking-glass on both sides, whence the spectator must look in.  For the rest do nothing.  Let pictures be set over against this window, marble statues, and suchlike.  For what is without will seem to be within, and what is behind the spectators back, he will think to be in the middle of the house, as far from the glass inward, as they stand from it outwardly, and so clearly and certainly, that he will think he sees nothing but truth.  But lest the skill should be known, let the part be made so where the ornament is, that the spectator may not see it, as above his head, that a pavement may come between above his head.  And if an ingenious man do this, it is impossible that he should suppose that he is deceived. 






Chapter XIII 

"Of the operations of a Crystal Pillar." 

Nor shall the operations of a Crystal Pillar go unspoken of, for in it there are some speculations not to be despised.  First, 

"To kindle fire with a Crystal Pillar ," 

By opposing it to the sun, it will kindle fire behind it about the circumference.  Often left above the chamber, when the sun shined, ti burned the blankets.  They that will, at set hours and places, burn enemy camps, if it be laid upon fuel for fire, ti will certainly kindle it.  We may also, 

"With a Crystal Pillar, make an image hang in the air." 

It will show the image hanging in the air, both before and behind.  Let the object be behind the pillar, let the pillar be between that and the eye, the image will appear outwardly hanging in the air, above the pillar, parted everywhere from the pillar, clearly and perspicuously.  And if the visible object be between the eye and the pillar, the image will appear behind the pillar as I said.  If it be a very visible object, as fire or a candle, the matter is seen more clearly without any difficulty.  I gave the reasons in my Opticks.  We may also, 

"In a Crystal Pillar see many Rainbows." 

Make a solid pillar in a glass furnace, so great as a Walnut, and let it be made round only by the fire, as the manner is, as glass makers used to do.  That without any help of the wheel, the outward supersicies may be most polite.  Where the Iron touched it, there leave a pedestal.  It is no matter for pure glass, for impure is best.  Place this upon your eye, and a burning candle against it.  The light refracted by the bladders will show infinite Rainbows, and all the light will seem golden colored, that nothing can be more pleasant to behold. 






Chapter XIV 

"Of Burning Glasses." 

I proceed to Burning Glasses, which being opposed against the sunbeams, will kindle fire upon matter laid under them.  In these also are the greatest secrets of nature known.  I shall describe what is found out by Euclide, Ptolomy, and Archimedes.  And I shall add our own inventions, that the readers may jude how far new inventions exceed the old.  Fire is kindled by reflection, refraction, and by a simple compound glass.  I shall begin from a simple reflection, and from, 

"A Concave-glass that shall kindle fire behind it." 

Which few have observed.  Know, that a Concave-glass will burn from its middle point, unto the hexagonal side above the glass, as far as a fourth part of its diameter.  From the hexagonal side, as far as the tetragonal without the glass, on the lower part of it. [image: image31.png]


 Wherefore cut off that part of the semicircle, which is situated from a Pentagon as far as a Tetragon, as it were the band of the circle.  And this being polished, and opposed against the sun, will cast fire far from it, behind it.  I will say no more, because I said more at large in my Opticks concerning this.  So also we may, 

"With a Concave Crystal Pillar or Pyramidal, kindle fire." 

But very slowly, with delay only, and in the summer sun.  It kindles in the whole line, and not in a point, but bing extended by the point of ascension of its circle.  The same will fall out by a Pyramidal Concave. 






Chapter XV 

"Of a Parabolical Section, that is of all glasses the most burning." 

That is called a Parabolical Section, that more forcibly farther off and in shorter time, will set matter on fire.  That is opposite to it.  It will melt Lead and Tin.  My friends related to me, that Gold and Silver also.  But I have made them red hot.  By which invention of Archimedes, as appears by the testimony of Galen, and many more.  We read that he set the Roman Navy on fire, when Marcellus besieged Syracuse, his Country.  Plutarch, in the life of Pompilius, says, the fire that burned in Diana's Temple, was lighted by this glass.  That is, by instruments that are made of the side of a right triangle, whose sides are equal.  These made hollow, do from the circumference respect one center.  When therefore they are held against the sun, so that the beams kindled may be gathered from all parts, and be united in the center, and that they do fever the air rarefied.  It soon sets on fire all fuel that is combustible opposed against it, by kindling first the lightest and driest parts.  The beams being as so many fiery darts falling upon the object.  In a Concave Spherical Glass, the beams meeting together, kindle fire in a fourth part of the diameter under the center, which are directed within the side of a Hexagon from the supersicies of the circle.  But a Parabolical Section, is, wherein all the beams meet in one point form all parts of it supersicies.  Cardanus teaches how such a glass should be made.  If we would kindle fire at a mile distance, we must describe a circle, whose diameter must be two miles long.  And of this we must take such a part, that the roundness of it may not lie hidden.  Namely, a sixtieth part, to which we must add a Dimetient, according to the altitude in one point, and upon the fixed diameter must we bring about part of the circle, which shall describe the portion of a sphere.  Which we have polished.  If we hold it against the sun, it will kindle a most violent fire a mile off.  It is strange how many follies he betrays himself guilty of in these words.  First, he promises a glass should burn a mile off, which I think is impossible to burn thirty feet off.  For it would be of a wonderful vastness, or the supersicies of the Cane is so plain and to receive any crookedness, it can hardly be made so great.  Moreover, to describe a  circle, whose diameter should be two miles long, what Compass must we use?  And what plate shall we make it on, or who shall draw it about?  And if it be true, that Archimedes by a Parabolical Glass did burn ships from the wall, the distance could not be above ten paces, as appears by the words of the authors themselves.  For in the same place he raized the ships, and threw them against the rocks.  And his engines were Iron bars, the greatest part whereof lay backward.  And by reason of those Iron Crows, it is manifest it could be done in no other ways.  There are other fooleries, but I pass them for brevity sake, that I might not seem tedious.  The cause of his error was, that he never had made any such glasses.  For had he tried it, he would have spoken otherwise. But I will now show how, 

"To make a Glass out of Parabolical Section." 

The way to describe it is this.  Let the distance be known how far we would have the glass to burn, namely, A B ten foot.  For if it were more, it could hardly be done.  Double the line A B, and make A B C, the whole line will be A C.  From the point A, draw a right line D A, and let D A and A E be equal one to the other, and cut at right angles by A C.  But both of them must be joined to the quantity A C, as D C E, which in C make a right angle, D C E.  Therefore the triangle D C E is a right angled triangle, and equal sides.  And were this turned about the axis C D until it come to its own place whence parted, there would be make a right angled Cane, E D N C, whose Parabolical Section will be A B C.  The right line D C will be the axis of the Cane, and C E shall be the semidiameter of the basis of the Cane.  Through the point C you must draw a line parallel to D E, and that is H I of the length of C E and C D.  And by the point B draw another parallel to the said line E D, which is F B G.  And let B G and B F be both of them equal to A C.  So F G shall be the upright side, and H I the basis of the Parabolical Section.  If therefore a line be drawn through the points H E A G I, that shall be a Parabolical Section, the diagram whereof is this that follows.  But if you will burn anything, you must not make your Parabolical Glass to the bigness of the whole line H F A G I, but only take a part thereof, as if we would take the top part of it L A M, that the line L M may cut A C in K, or greater or lesser.  If you will make one greater, cut off  A K beneath it.  For the bigger it is, the more quickly and vehemently will it burn.  If you will have it less, take it above A K.  But thus you must do, that the crooked line L A M may be more exactly described, that you may not commit the least error.  Wherefore on a plain table I protract the line A B C, and let A B be double the distance, that we intend to burn anything, that is, the length of the line A B C.  From the point B, I raise a perpendicular line B D, the altitude whereof must be of the same semidiameter of the section to be made, that is the line L M, the half whereof is L K.  From thence describe a semicircle, whose beginning A must pass through the point D.  But you shall find the center thus.  Let the points A D be joined by a line, and let the angle B A D be made equal to A D E, and the line D E drawn forth, shall cut A C in F, that shall be the center.  So draw the semicircle A D C.  If therefore we shall cut the line B C into smaller parts, so much the lesser parabolical line must be described.  Divide it into four parts, and let the points of the divisions be H G F.  Then describe three circles, that shall be determined by A from the three points H G F.  The first is A F, the second A G, the third A H.  And they shall cut the line B D.  The first  in F, the second in G, the  third in H.  Thence I take my section to be perfected L K M, and I cut the line K A into four parts, and through those points I draw parallel lines to L M.  Let B H be the nearest to the top of the Parabolical Section, the second B G that follows next, and the third B F next to that, and after shall be L M.  Then by the lines L F G H A, draw a crooked line, and do the same on the other part so far as M, and that shall be the line sought for, so make the Parabolical Section, and from that must be made the glass, as I shall show.






Chapter XVI 

"How a Parabolical Section may be described, that may burn obliquely, and at a very great distance." 

I have described a Parabolical Section, which might be made by the rule and Compass, because we may use it at a short distance.  But in greater distance we must proceed by numbers.  As for forty or for sixty foot.  And not much more lest the glass should be made of unusual magnitude.  The foresaid glass burns between it and the sun.  And if the sun be not as you desire it, the operation is lost.  So also by an oblique glass, that is between the sun and the combustible matter, or over against it.  Whence according to the situation you may use them all, namely, wherein they answer your expectation.  And especially when the sun is in the meridian, they burn with more vehemency.  This I must tell you, that you may not be deceived.  For when you error, you commonly draw others into error with you.  A Parabolical Glass  made from the top, if the section shall be from the top, if we would burn far, the glass will be plain.  And that it may have some crookedness, it will be wonderful great.  And if the section be about the basis, that will be worst of all.  For from the least distance, it will be almost flat.  Wherefore that we may have it with some crookedness, we must take a line about the neck of the section, not the head, nor the feet.  Wherefore being to make a glass of a Parabolical Section, about the neck of the section, where the greatest crookedness of the Parabolical Section is made, and that may burn from its supersicies, to twenty foot distance.  Let the line A B be the Finus Versus  eighteen foot long.  From the point A, I raise a line to right angles with A B, which shall be the line by which, the fourth part whereof is A B.  Cut A B in C, and let it be two foot, and C B sixteen foot.  I multiply twice seventy two, and that makes one hundred forty and four.  The square root of this is twelve.  Wherefore the line erected perpendicularly from the point C, unto the circumference of the Parabolical Section, will be D I of twelve foot, wherefore C I will be the line appointed.  Join I B, and the radius that must burn, will be in the point B that was sought for.  Wherefore the ray of the sun, that is equidistant to the Finus Versus  H I, is reflected by I B in B.  The Latitude whereof will be about twenty foot.  For the line I C of twelve foot, multiplied into itself, makes two hundred fifty and six.  Add these together, and they make four hundred.  The square root of it is twenty four, thus.  Wherefore I am resolved to take the part of the glass, intercepted between the points I and F, and I seek twothirds of one foot, from C toward B, and I divide one foot into thirty parts, and the crookedness may be taken more precisely.  And let C G be twenty parts of a foot, from A to C sixty parts, because they are two foot.  Wherefore from A to G, where we shall make our glass, will be eighty parts.  Wherefore let us begin from A C sixty parts, to which I always add four Cyfers 0000.  For this purpose, that when numbers come forth, whose roots cannot be extracted, those that are taken may be the least loss.  Wherefore we shall make the table under written.  In the first line are the points of the Finus Versus, namely, the length A E, is seventy two foot.  If we shall reduce these to parts, by multiplying by thirty, there comes forth 2160.  Multiply by the parts of the Finus Versus A C, there will arise 129600.  In the third line are roots of the foresaid number, namely, the line appointed.  Adding therefore to 129600, four Cyfers , one signifies the tenth part of a foot, another the tenth of a tenth part.  Thus, 360.0.0.0.0.  So will be the foresaid table made. 
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These things being done, I take the differences of the roots, of the greatest to the smallest, for they are from 160.0.0. to 415.6.9.  Make choice of the measure of a foot, according to which distances we would make our glass.  Let it be A B, which we divide into thirty parts.  And take twenty parts, namely, namely, twothirds.  I add a line to it at right angles, namely B, and let it be B C, which I divide into fifty five parts.  I divide one part into ten, and that one into ten parts more, and those are tens of tens.  Let A be Nul, that is a Cyfer, and there place sixty.  The second part sixty one.  The line joined to right angles, will be two.  The third part sixtytwo.  The line joined to it will be five.  So the twentieth part will be eighty, and the line joined to the angle fiftysix.  To the extremities of these lines I fasten a pin, and I put a brass Cithern-wire upon them, and upon it I draw a line, and the parabolical line is exactly described by it.  For should we draw it without the help of this cord, it will be wavering, and not perfect.  Then take a brass table of convenient thickness, and draw the line now found upon it, filing away all that shall be above the line C A.  These things being done, take an iron rod of an exact length, namely, twelve foot, as the line D C, and at the end fasten a plate which shall be for the circumvolution of the axis.  At the other end fasten a spike, that it may be fastened somewhere, and handsomely turned about.  So being will fixed, we turn it about, by adding clay mingled with straw, that it may excellent well make a hollow place, like to the form of a Parabolical Section.  Which being dried, we must make another solid one, that it may contain the liquid metal, as the manner is.







Chapter XVII 

"A Parabolical Section that may burn to infinite distance." 

Zonaras the Greek, writes in the third Tome of histories, that Anastasius moved sedition against Vitalianus a Thracian, and he got those of Mysia, and the Scythians to stand with him.  And in the country of Constantinople, he plundered the people, and besieged the city with a fleet.  Marianus the deputy opposed him.  And there being a fight at sea, by an engine made by Proclus a most excellent man, for he then was famous for his philosophy and Mathematicks.  For he not only knew all the secrets of the most eminent artificer, Archimedes, but he found out some new inventions himself.  The enemy navy was vanquished.  For Proclus is reported to have made burning glasses of Brass, and to have hung them on the wall against the enemy ships.  And when the sunbeams fell upon them, that the fire broke forth of them like to lightning.  And so burned their ships and men at sea, as Dion reports that Archimedes did formerly to the Romans besieging Syracuse.  But I will show you a far more excellent way than the rest, and that no man as ever I know wrote of.  And it exceeds the invention of all the ancients, and of our age also.  And I think the wit of man cannot go beyond it.  This glass does not burn for ten, twenty, a hundred, or a thousand paces, or to set distance, but at infinite distance.  Nor does it kindle in the Cane where the rays meet, but the burning line proceeds from the center of the glass of any Longitude, and it burns all it meets with in the way.  Moreover it burns behind, before, and of all sides.  Yet I think it an unworthy act to divulge it to the ignorant common people.  Yet let it go into the light, that the immense goodness of our great God may be praised and adored.  Because a proportional radius does proceed from the greater section, from the less is made the greater.  To avoid this, make it of a Cylindrical Section, for it is the mean, and let it be set for the axis of the small and of the greater deflection, which may pass through the middle parallels.  This held against the sun, does make refraction of the beams sent into it, very far, and perpendicularly from the center of a  Cylindrical Section.  And in this art the reason cannot be found, that the beams uniting should part again.  Wherefore it receives them directly, which it sends back again obliquely into beams far from the supersicies of it.  For the beams passing through the narrow hole of a window, are forthwith dilated.  Nor is their proportion kept, by being far removed, therefore it may reverberate and burn where the Cane seems clearest, which will be near the center.  Nor is it far distant from that point, from the supersicies of the glass, called Parabolical, which must remain firm in that place which I said before.  Let experiment be made of its virtue, by threads passing from its center, or Iron wire, or hair.  And it is no matter whether it be Parabolical or Sphaerical, or any section of the same order.  Then let it be excellent well fitted upon the center of the said section.  If the rays go forth above, or a little beneath, it is no matter, if not much money, or much money be laid out to make it.  The making of it depends merely on the artificers hand.  The quantity is nothing, be it small or great.  The Latitude of the hollow is not necessary.  Only let it be sent forth from the middle, that the rays may meet excellent well in the center.  Let the window be made open aflaunt, that it may receive a Parabolical Glass.  And thus shall you have a glass, if that be well done I spoke of.  "He that hath ears to hear, let him hear." I have not spoken barbarously, nor could I speak more briefly, or more plainly.  But if a small one does not answer a great one in proportion, know that you will operate nothing.  Let it be large about the basis, small at the top, equidistant to the first.  Let it not be a Steel glass, because it cannot sustain the heat of burning, and by burning it loses its brightness.  Let it be therefore of glass a finger thick.  Let the Tin Foil be of purged Antimony and Lead, such as they make in Germany.  Let the form be of clay.  Put the glass upon it, and melt it in a glass furnace, that it may take its form.  This is a wonder, that that which causes so much burning in work, is cold, or at most but lukewarm.  If you would have it burn before, of the section which is about the basis, make a circle, in the middle point whereof fit the artifice, that the ray returning, may come forth to the fore part.  This I have said.  And I have observed, that we may use this artifice in great and wonderful things, and chiefly by inscribing letters in a full Moon.  For whatsoever we have written by this glass, as I said of a plain glass, we may send letters of it to a very great distance.  And because I said it sends forth to infinite distance, it is sent as far as the Moon, especially being helped by its light. 






Chapter XVIII 

"To make a Burning Glass of many Sphaeral Sections." 

Vitellio describes a certain composition of a burning-glass, made of diverse Sphaeral Sections.  But what he writes he proves not, nor does he understand what he says.  While I was searching for that, I found this.  Propound the distance of combustion, let it be C B, let it be doubled, C A shall be the semidiameter of the sphere whose center B must be extended to D, and the diameter will be A D.  Divide C A into four points.  But the more the parts are, the more precise will be the description of the line, and set the numbers to the divisions.  So setting the foot of the Compass fast in I, and the movable foot in B, make the semicircle E F, and mark it B I.  And setting it in the center at the same wideness, and the other movable foot in the line B D, describe another semicircle and mark it 3.  And so to the fourth and mark it 4.  Then setting the foot firm in B, at the distance of B C, or B4.  Make a circle, and the immovable foot standing on the center B, upon the distance B3, describe another.  So there is the third B, and the fourth B A, as B I.  Then from the point, A, draw a line, and another from the point B.  And let them meet in a point where the circle meets with the semicircle.  For let them be cut in G.  Then draw the second line from circle 2.  And another from the same A the center.  And let them meet where the second circle cuts with the second semicircle in H.  Then from the third circle, and from the B the center, and where they meet in, I, by the meeting of the semicircle.  So from the fourth, where the fourth begins in K.  And from K I H G draw a line, which shall be the section to be described.  The same may be done on the other part of the circle.  The reason is this.  The beam of the sun L falling upon the point l, of the glass, is reflected to B, because B 3 and B I are equal from the same circle.  Therefore the angle B 3 I, is equal to B I 3.  But B 3 l is equal to 3 I L, because it is subalternate, for the ray of the sun L I is equidistant to the diameter of the circle, wherefore the angles L I 3 and 3 I B, are equal, therefore it is reflected upon B.  The same is to be said of the beam M H and N G, and this glass is contrary to a Sphaerical Glass.  From diverse points of the circumference, the rays are reflected upon different parts of the diameter, and all the diameters are from the center.  But in this the reflected beams unite, not in one point, and the diameter are various from the fourth of the diameter.  But of this more largely in my Opticks.  Lastly, I will not omit that the Cane does kindle fire circularly, when that as far as this circle it kindles in a point.  Divide the parabolical line by Finus Versus, and let them meet upon contrary parts.  For example, let the Parabolical Section be C E F, the fInus Versus  D E.  Cut this circumference in E, and let C F meet together in the manner they stood before, that it may be E G F E.  And  about the axis G H tun it round.  There will be made a round Cane .  Make it of Steel, or other metal, and polish it, and it will kindle fire round about. 






Chapter XIX 

"Fire is kindled more forcible by refraction." 

I have spoken of burning-glasses by reflection.  Now I shall speak of those which burn by refraction.  For these kindle fire more violently.  I shall show my reason in the Opticks.  Wherefore, 

"By a Cylinder of Crystal to kindle fire." 

We may do it by setting it against the sun.  But very slowly and by leisure.  For all the beams do not meet in one point, but in a line.  The same way almost are we want, 

"To burn with a Pyramidal Crystal Glass."   

But this burns about a line, yet both burn more strongly than a pillar glass of a pyramidal, in the place of this we may use a vial full of water.  But the most violent of them all, is with, 

"A Crystal Sphere, or portion of it." 

And if a sphere be wanting, we may supply it with a vial full of water, that is round and of glass, set against the sun.  If you set behind it any combustible matter, that is friendly to the fire, so soon as the rays unite about the supersicies, it forthwith kindles fire to the wonder of the spectators.  When they see fire raised from the water, that is extreme cold, so will the portions of spheres, as Spectacles, Lenticulars, and such like, which we spoke of already. 

"A Crystal Parabolic-glass will kindle fire most vehemently of all." 

We shall see it, because the beams all meeting, it kindles more than a glass.  We may also, as I said of a glass, 

"By refraction, kindle fire afar off." 

And almost to infinite distance, as is demonstrated by opick reasons.  And the more by how much as refractions work more forcibly than reflections.  And I shall perform this many ways, as I said before, not only by reason, but by experience.  Almeon said, that he made the same way parallel lines cut a cross.  I have said also, that if they be opposed in place, Crystal spheres are so perfectly opposite by coition, as are sphaeral and cylindrical portions.  Nor do they cast forth fire so far, that if is hard to believe it, and more than imagination can comprehend.  Behold, I shall show you a more forcible way to kindle fire.  It sends forth also unequal, and combust parallels.  Let a uniform section fall in, and it will carry forth oblique beams, you shall see the fire by a hidden and open beam, falling upon a right supersicies, and it will come forcibly and uniformly into that place, where the beams unite most in a fit combustible matter.  For if that combustible matter that is opposite, be not dry, it is in vain to set a glass against it, either a Convex Cylindrical, or Concave Sphaerical.  For the matter will be found almost pierced through with strong fire.  And if it be not truly opposite it will burn, whether it be small or great.  But it is considerable, the portion of which it is.  It will do also the same thing, if the thing be opposite, and be small or great, if need be. 






Chapter XX 

"In a hollowed Glass how the image may hang without." 

Before I depart from a plain glass, it is performed by the later artist's industry, that in the same glass many faces may be seen, or likenesses of the same image without any hindrance to the first.  For behind it they make the glass hollow, and make a little Concave, whence a Foil being laid on, as I shall show.  And fitted well, it will hold another forth without.   Hence comes it to pass by this excellent invention, that a man looking in a glass, may see the upright image of some other thing.  And wondering at it, catching at it, he can catch nothing but air.  I remember that I have often seen it, and the matter is thus.  A glass being made of Crystal, they make a hollow place on the backside like an image, as curiously as they can.  Then they Foil it over, and set it in its place, now as deep as the hollow is within, so much will it show itself without the supersicies.  And you cannot satisfy yourself, unless you touch it with your hands, whether it truly stick without the glass or not.  So letters are truly read, that they will seem to be made in Silver upon the Crystal.  Nor is the eye so quick, but it may be deceived when it looks on.  Nor will I omit the artifice, 

"To see in a plain glass that which appears nowhere." 

I have often much delighted my friends, and made them admire with this glass.  Provide thirty or forty littles ready, of a foot and half long, and two fingers broad, and a third part of a finger thick.  So artfully hewn, that the thickness may be upon the one side, and the thinness on the other side, like the edge of a knife.  Place all these boards together, that the solid parts may stand altogether, as to make a perfect plain.  Then paint your own picture, or of some other thing upon it.  Yet by this artifice and great observation, that if the image be near the glass, it must be drawn as it were afar off.  If you would have it far distant, let the forehead be unmeasurably long, the nose somewhat longer, and the mouth, and the chin, likewise.  The manner how to draw this form exactly in tables, I said in my Opticks.  When the image is now described, fasten the little boards upon a plain table.  That the head may be set downwards, and the chin upwards.  And place the first table after the second, and the second after the third, till they all be fastened.  Hang the table above a man's height, that no man may see into it, above the degrees of the tables.  And place a glass over this, distant two foot from the table, so long lifting it up, and putting it down till you see the perfect image.  Now when any man comes near the glass to see his own image, he shall see the image of some other thing that appears nowhere.  In the breadth of the tables you may draw some picture, lest they should give some occasion to suspect. 






Chapter XXI 

"How Spectacles are made." 

We see that Spectacles were very necessary for the operations already spoken of.  Or else Lenticular Crystals, and without these no wonders can be done.  It remains now to teach you how Spectacles and Looking-glasses are made, that every man may provide them for his use.  In Germany there are made glass balls, whose diameter is a foot long, or thereabouts.  The ball is marked with the Emril-stone round, and is so cut into many small circles.  They are brought to venice.  Here with a handle of wood are they glued on, by Colophonia melted.  And if you will make Convex Spectacles, you must have a hollow iron dish, that is a portion of a great sphere.  As you will have your Spectacles more or less Convex, and the dish must be perfectly polished.  But if we seek for Concave Spectacles, let there be an Iron ball, like to those we shoot with Gunpowder from the great Brass cannon.  The supersicies whereof is two, or three foot about.  Upon the dish, or ball there is strewn white sand, that comes from Vincentia, commonly called Saldame, and with water it is forcibly rubbed between our hands.   And that so long until the supersicies of that circle shall receive the from of the dish.  Namely, a Convex supersicies of it exactly.  When that is done, head the handle at a soft fire, and take off the Spectacle from it and join the other side of it to the frame handle with Colophonia, and work as you did before, that on both sides it may receive a Concave or Convex superficies.  Then rubbing it over again with powder of Tripolis, that it may be exactly polished.  When it is perfectly polished, you shall make it perspicuous thus.  They fasten a woolen cloth upon wood.  And upon this they sprinkle water of Depart and powder of Tripolis.  And by rubbing it diligently, you shall see it take a perfect glass.  Thus are your great Lenticulars, and Spectacles made at Venice. 






Chapter XXII 

"How upon plain Concave and Convex Glasses, the foils are laid on and they are banded." 

Now it remains that I speak of some few things, not to be overpassed of the banding of Convex-glasses. And of foiling plain glasses and Convex-glasses, that so I mat set down the perfect science of Looking-glasses.  First, for the terminating of Looking-glasses, that are made of Crystal and Glass, then of other mixtures, and polishings, that a knowing artificer may know, and know how to make them.  For though among many things, that show the images of things, as water, some jewels, and polished metal do it.  Yet nothing does so plainly represent images, as Lead foiled upon Glass.  Plain Looking-glasses are prepared of Crystal, and of Glass.  Those of Crystal are polished by wheels, and require another artifice.  But at Venice, 

"How Glass Looking-glasses are made," 

I have seen it.  They take the melted glass out with an Iron.  With their Blast they frame an empty Pillar.  They open it on one side with their Tongs, and while it is red hot they lay it upon a plain plate of Iron, that is equally made.  And they put it into the furnace again, to make it softer and that it may get the perfect plainness of their Iron plate.  They leave it over the furnace to cool by degrees.  When it is cool, they do thus, 

"Polish plain Glasses." 

They fasten it upon a plain table with Gyp.  Underneath lies a most polite plain plate of Iron.  They cast upon it the foresaid sand.  They rub it with water by a stick, leaning thereon, until it be perfectly plain.  They take it from the table, and glue it on the other side, to polish them both.  Then they make them perspicuous, as I said they did.  Now I will show, 

"To terminate plain Glass Looking-glasses" 

Glass or Crystal Looking Glasses, when they are made plain and equal, the artist makes a Foil of the same bigness of Tin, that is level and thin, as perfectly as he can.  For if Crystal or Glass had no Foil of Lead behind it, by its strength and thickness it could never terminate our sight, nor stay the image printed on it, but it would let it slip away.  For Glass is pure and transparent, and so would not contain it, by reason of its brightness.  And so the image would vanish with it, as light in the sun.  Wherefore upon this Foil you shall wipe over with Quicksilver, by the means of a Hare's foot, that it may appear all as Silver.  And when you see it fast on the supersicies, you shall put it upon a fair white paper, and so upon the Glass.  But first made clean with a linen clout, and polished.  For if you handle it with your hands, the Foil will not stick to it.  With your left hand press down the glass, and with the right take away the paper, that the foil may cleave everywhere and they bind fast together.  Laying a weight upon it for some hours, and so let it stand and stir not.  Now I will show, 

"How a Foil is put upon a Concave Glass." 

But it is more laborious to lay a Foil on a Concave Glass.  Prepare then a Foil of the bigness of your glass, that you shall lay upon the Convex supersicies.  And holding it fast with a finger of your left hand upon the center, with your right hand you shall fit the Foil around about, and shall extend it on the said supersicies, until it becomes of the same form with that Convex supersicies, and stick everywhere even unto it.  Then of moist Gyp shall you prepare a form of the glass, namely, by pouring Gyp upon the Convex supersicies.  And when the Gyp is dry, you have the form.  Upon the form extend a Foil of Tin, and let it agree perfectly with the form everywhere, because the form and the Foil are made after the same supersicies.  Strew Quicksilver upon the Foil, and as I said, make it stick by means of a Hare's foot.  The artists call this Avivare.  Put paper upon it, and pressing this upon the glass, take away the paper.  When you know it sticks fast, take away your hand, and lay on a weight, and after take it away, but with a careful balancing of your hand, lest it take wind, and that the Quicksilver  may all stick fast everywhere.  Now remains how, 

"To terminate Convex-Glasses." 

Make Glass balls, but of pure glass, and without Bladders as much as you can, as the receivers for distillations.  And from the hollow Iron that it is blown in by, let this liquid moisture be projected, namely, of Antimony and Lead.  But he Antimony must be melted twice or thrice, and purged, and cast Colophonia in.  So stir the mixture in the hollow vessel, and what remains cast forth.  And so in Germany they make Convex-Glasses. 






Chapter XXIII 

"How metal Looking-Glasses are made." 

But metal glasses are made another way.  Wherefore if a Parabolical-Glass be to be made, draw a parabolical line upon a Brass or wooden table.  What is without it must be filed away, and it may be equal, smooth, and polished.  Fasten it upon an axis in the middle, and fit it with instruments, that may be fitly turned about.  Let there be clay with straw under it, made up with Dung, that the table being turned about, it may receive a Concave form exactly.  Then let it dry, strew ashes upon it, and plaster clay above that, of a convenient thickness.  Let it dry by the fire, or if you will , by the heat of the sun.  Take it off.  For it will easily part from the ashes.  Unite them together, that as much space may be between both forms, as you think fit, for the thickness of the glass.  When it is dry, cover it with this, leaving an open orifice on the top, and some breathing places, that the air may breath forth at it.  Then make such a mixture.  Let them be put into a new pot that will endure the fire, and lute it well within, that it may hold the faster.  Let it dry well, and do this twice or thrice over.  Set it to the fire, and melt in it two pounds of Tartar, and as many of White Arsenic.  when you see them fume, pour in fifty pounds of old Brass, often used, and let it melt six or sever times, that it may be pure and cleansed.  Then add twentyfive pounds of English Pewter, and let them melt together.  Draw forth some little of the mixture with some Iron, and try it, whether it be brittle or hard.  If it be brittle, put in more Brass.  If too hard, put in Pewter.  Or else let it boil, that some part of the Pewter  may evaporate.  When it is come to temper it should be, cast upon it two ounces of Borax, and let it alone till it dissolve into smoke.  Then cast it into your mold, and let it cool.  When it is cool, rub it with a Pumice-stone, then with powder of Emril.  When you see that the supersicies is perfectly polished and equal, rub it over with Tripolis.  Lastly, make it bright and shining with burnt Tin.  Most add a third part of Pewter  to the Brass, that the mass may be the harder, and become more perspicuous. 
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The Proeme 

Many miracles worth relating and to be contemplated do offer themselves when I begin to describe heavy and light.  And these things may be applied to very necessary and profitable uses, and if any man shall more deeply consider these things, he may invent many new things.  That may be employed for very profitable ends.  Next after these follow wind instruments, that are almost from the same reason. 





Chapter I 
"That heavy things do not descend in the same degree of gravity, nor light things ascend." 

efore I shall come to what I intend to demonstrate, I must premise some things necessary, and set down some actions, without the knowledge whereof, we can make no proof, nor demonstration.  I call that heavy that descends to the center, and I say it is so much the heavier the sooner it descents, contrarily, that is light that ascends from the center, and the lighter that ascends soonest.  I say that bodies yield one to the other, and do not penetrate one the other, as Wine and water, and other Liquors.  Moreover, this action  must be premised, that there is no body that is heavy in its own kind, as water in the element of water, or air in air.  Also Vacuum is so abhorred by nature, that the world would sooner be pulled asunder than any Vacuity can be admitted.  And from this repugnancy of Vacuum proceeds almost the cause of all wonderful things, which it may be I shall show in a book on this subject.  It is the force of Vacuum that makes heavy things ascend, and light things descend contrary to the rule of nature, so necessary it is that there can be nothing in the world without a body.  Therefore these things being premised, I shall descend to something.  And first, a most heavy body shut up in a vessel, whose mouth is turned downwards into some Liquor that is heavier, or of the same kind.  I say it will not descend.  Let the vessel turned with the mouth downwards, be A B filled with water, the mouth of it beneath must be put into a broad mouthed vessel C D full of water, be it with the same Liquor, or with another that is heavier.  I say the water will not descend out of the vessel A B.  For should the water contained in the vessel A B descend, it must needs be heavier than the water contained in the broad mouthed vessel C D, which I said was of the same kind or heavier.  If then it should fall down it would be against the first action.  The same would fall out if both vessels were filled with Wine or water.  For if the water contained in the vessel A B, should descend into the place of C D, there would remain Vacuity in A being there is no place for the air to come in.  And that were against the second axiom.  Wherefore by reason of Vacuum, and because the body is no heavier, it falls not into the bowl beneath.  But should one make a hole in the bottom of the vessel A, that the air might come in, no doubt the water would not fall down into the basin.  Also, if the vessel A B were filled with any light Liquor, and the broad basin with one that is heavier, they would not stir from their places.  Let therefore the vessel A B be filled with Wine, and the mouth of it turned downwards into a basin full of water.  I say both Liquors will keep their places, and will not mingle.  For should the Wine descend, either Vacuum must needs be in the body A, or a heavy body must ascend out of the vessel C D, which would be against the nature of Gravity.  And the second Axiom, namely, that heavy should ascend, and light descend.  Wherefore they will not remove from their places.  Hence comes that which is often done by great drinkers and gluttons, who pour by drops into a cupful of water, so much Wine as will fill the cup, they come so close together, that only a line parts those Liquors.  And those that would sooner cool their Wine, they dip a Vial full of Wine into a vessel full of water, with the mouth turned downward, and hold it down under the water.  For when the water touches the surface of the Wine, they cannot mingle, and the Wine grows sooner cool.  Though it is necessary that the Vial should be lifted up to the surface of the water, and suddenly turned about, poured forth and drank.  Then fill them again, and set in the bottle as before.  From this advantage I complain of those, who first drink water, then pour in Wine, for Wine being the lighter, and water the heavier, they can hardly mingle.  Wherefore some drink at first the strongest Wine, then mingled, and last of all, water.  At great men's tables they first bring Wine in a glass, then they pour in water, that he water by its weight may mingle with the Wine, and get to the bottom, and taste equally.  Theophrastus bids men first pour in Wine, then water. 





Chapter II 
"How we may by drinking, make sport with those that sit at the table with us." 

When friends drink together, if we would by such a merry deceit delude the guests that are ignorant of the cause hereof, we may provoke them to drink with such a cup.  Let there be a great cup made like a tunnel.  Let the mouth be broad above, and beneath narrow pyramidally.  And let it be joined to a Glass ball, by a narrow mouth.  First pour in water, till the whole ball is filled.  Then put in Wine by degrees, which by reason of the narrowness of the mouth will not mingle, and the water is heavy, and the Wine lighter.  He that drinks first, shall drink the Wine.  Then give it your friend to drink, and he shall drink nothing but water.  But if your friend shall challenge you to drink thus with him, and will have you drink first.  Fill the ball of the cup with Wine, and pour water upon it, and stay a while.  Hold him in discourse.  For the water will sink down by the narrow mouth, and the Wine by degrees will ascend as much, and you shall see the Wine come up through the middle of the water, and the water descend through the middle of the Wine, and sink to the bottom.  So they change their places.  When you know that the water is gone down, and the Wine come up, then drink.  For you shall drink the Wine, and your friend shall drink the water.  Hence it is, that to great inconvenience of those that drink it.  When we plunge our Wine into a well in vessels of earth, or Brass, ill stopped to cool it, the water being the heavier comes in at the least chink, and forces out the Wine, so in a little time the vessel is full of water, and the Wine is gone.  That there is not the least taste of Wine in it.  Wherefore stop the mouth very close. 





Chapter III 
"How to part Wine from water it is mingled with." 

From these I shall easily show two things, that a heavy body shut up in a Glass vessel, having the mouth of it put within a lighter liquid body, they will mutually give place.  The lighter will ascend the heavier will descend.  And that without any hindrance one of the other, which I shall demonstrate from the following principals.  Let the glass be turned downwards, and full of water, be, A B, the water is heavier then the Wine.  Let the mouth of it B, be put into the vessel C D, that is full of Wine.  These are bodies that will mutually yield one to the other as I have shown.  I say the water will descend into the vessel C D, and the Wine will ascend into the vessel A B, where the water was before.  For the water, because it was contained in the vessel A B, it being heavy, presses the Wine in the vessel C D, that is lighter.  And because there is no body between them, the water descends on one side into the vessel C D, and the Wine ascends on the other side of the vessel into A B.  now if the Wine be red, that you may see the difference of their colors, you shall see the Wine ascend through the middle of the water, as far as the bottom of the upper vessel that is put downward into the other, and the water to descend hastily to the bottom of the vessel C D.  And one descends as low as the other rises high.  And if the Liquors cannot be seen distinguished, yet one goes without any hindrance of the other.  And without mingling, into its own place.  And it will be a pleasant sight to behold the Wine going up, and the water falling down.  And when they rest, they will be so well parted, that not the least Wine can remain with the water, nor water with the Wine.  Wherefore, if you put into a Hogshead full of Wine, a long necked glass full of water, in a short time the vessel turned downwards will be full of Wine, and the water will go down into the Hogshead.  By this any man may easily Conjecture, 

"How to part water from Wine," 

Because often country people and Vintagers use deceit, and bring Wine mingled with water, to be sold to the merchant.  We may easily prevent their craft by this art.  Let there be underneath a vessel filled with Wine, that is mixed with water, and we should separate the water from the Wine.  But first there must be a vessel that can receive all the Wine, that is mingled in the other vessel.  And if we know not the quantity, we must Conjecture at it, how much it may be, of something less.  Then fill the said vessel with water, and set it with the mouth downwards on the other vessel, that is full of Wine and water.  And let the upper part of the vessel turned downwards, touch the upper part of the lower Liquor, that so air may enter.   For then the water will presently descend into the vessel underneath, and the lighter part of the mingled Liquor will ascend, and the water will sink down.  And if it be all Wine, it will all ascend.  no Wine will stay with the water.  If anything stay behind, you must know that so much mater was mingled with the Wine, which may easily be known by the smell and taste, if you do it as it should be done.  Then take a vessel that will hold more of the same Liquor and put it into a vessel underneath, till it takes it all in.  Whence by the proportion of the Wine ascended, and of the water, any man my know easily how much water is mingled with the Wine.  But for convenience, let the Vial that shall hold the water be of a round belly, and the hole not very great, and let the vessel under, that contains the Wine, have a narrow mouth, that the upper round mouth may the better join with the undermost, and no air come in.  But because it happens often, that the upper ball, when it has drank in all the Wine, the Wine will not fill it.  And we would part the water from the Wine.  Take therefore the round glass in your hand, and turn it about with the mouth upwards, then will the Wine presently turn about and come uppermost, which may by a tongue laid in, be all called forth.  Be careful to see when the Wine is all drawn out, remove the tongue, and the water will remain pure. 

Chapter IV 

"How otherwise you may part water from Wine." 

I can do this another way, not by Levity and Gravity, as I said, but by thinness and thickness.  For water is the thinnest of all Liquors, because it is simple, but Wine being colored, and color comes from the mixture of the Elements, it is more Corpulent.  Wherefore to part Wine from water, we must provide a matter that is full of holes, and make a vessel thereof, into which the Wine poured with the water, may drain forth.  For the water will drain forth through the pores of the matter, that is opened by a mingled and Corpulent body.  And though many kinds of wood be fit, yet Ivy is the best, because it is full of pores and chinks.  Wherefore if you make a vessel of Ivy wood that is green, and pour into it Wine mingled with water, the water will in short drain out.  Yet I see that all the Ancients and modern writers thought the contrary.  Yet both reason and experience are against them.  For Gato says, if you would know whether there be water put into your Wine, make a vessel of Ivy, put your Wine you think is mixed with water, into it.  If there be any water, the Wine will run forth, and the water stay behind, for an Ivy vessel will hold no Wine.  And Pliny from him.  The Ivy is said to be wonderful for the proof of Wine.  If a vessel be made of Ivy wood, the wine will run forth, and the water will stay behind, if any were mingled with it.  Whereupon both of them are to noted for a twofold error, because they say it comes from the wonderful faculty of the Ivy.  Whereas every porous wood can do the same.  Again, he says that the wine will run forth, and the water will stay behind, whereas it is the contrary.  But Democritus thought what was truest and more probable, who used not an Ivy vessel but one full of holes.  Says he, they pour it into a new earthen pot not yet seasoned, and hang it up for two days.  The pot, says he, will leak, if any water be mingled with it.  Democritus used another art for the same purpose.  Some stop the mouth of the vessel with a new Sponge dipped in Oil, in incline it, and let it run forth.  If there be water in it, only the water will run forth.  Which experiment also he uses that hinders that the Liquor cannot run forth so easily.  Africanus adds another reason.  Put liquid Alom into a vessel of Wine.  Then stop the mouth with a Sponge dipped in Oil, and incline it, and let it run forth.  But nothing but the water will run out.  For the Alom binds the Liquors, that they drain forth very slowly. 






Chapter V 
"Another way to part a light body mingled with a heavy." 

I have another art to separate a light body from a heavy, or Wine from water, or by another way.  Make a Linen  Tongue, or of Bombast, and dip into the vessel, where Wine is mingled with water.  And let the  Tongue swim above without the Liquor, and ascend above it.  And so hang pendulous out of the vessel.  For the lighter Liquor will ascend by the  Tongue, and drop on the outside.  But when the lighter ascends, it attracts the heavy also.  Wherefore, when you see the color change, take the vessel away, for the water runs forth.  It is evident that the Wine being lighter, will always ascend to the top of the vessel, and run forth by the Tongue.  Though all Vintners say the contrary.  That the water will run forth by the Tongue, and that the Wine will stay within. 






Chapter VI 
"How light is mingled in heavy, or heavy in light." 

We can easily know whether any light matter is mingled with heavy, or any heavy matter with light.  And I will expound the manner out of Archimedes his book, concerning things that swim above water.  The cause whereof is, that if wood, stone, or any heavy metal, be equal in weight to the same quantity of water, the utmost surfaces of the body will be equal with the surfaces of the water.  If it weigh heavier, it will sink to the bottom.  If it be lighter, the lighter it is then the water, so much of it will swim above the water.  Since therefore this is true, and Wine is heavier then water, one and the same thing will sink more in Wine, than in water, and in thicker water the less.  Wherefore vessels are more drowned in rivers, then in the sea with it.   For sea is thicker and more heavy, by reason of its Salt mingled with it. As also we have it in Alexander.  If therefore you would know, 

"Whether water be mingled with Wine." 

Put the Wine you suspect to be mingled with water, into some vessel, and put an Apple or Pear into it.  If the Apple sink, the Wine is pure.  But if it floats, the Wine has water mingled with it, because water is thicker than Wine.  Which Democritus says is contrary and false.  He says it is necessary sometimes to commit the care of the Wine of new Wine to stewards and servants.  Also the merchant has the like reason to try, whether his Wine be pure.  They use to cast an Apple into the vessel, but wild Pears are the best.  Others cast in a Locust.  Others a Grasshopper.  And if they swim, it is pure Wine.  But if they sink, it is mingled with water.  But if you seek to know, 

"If new Wine have any water mingled with it." 

It will be the contrary for the contrary reason.  For Wine that is pure and sincere is thin, but new Wine at first is thick, seculent, gross, clammy, because the Feces are not yet sunk down.  But in time it will grow clear and thin.  Wherefore if you put Apples or Pears into new Wine, and the new Wine be most pure, the Apples will float above it.  But if there be water mixed with it, the Apples will sink to the bottom.  For freeze water is thinner than new Wine, and lighter, it causes the Apple to sink, which is excellent well described by Sotion, and very curiously.  He says, that we may know whether new Wine be mingled with water, cast wild Pears, that is green ones, into new Wine.  And if there be any water, they will sink to the bottom.  For when you fill the vessel with new Wine, if you cast in Services or Pears they will swim.  The more water you put into it, the more will the Apple sink.  But we shall add this for an addition. 

"When new Wine is mingled with water, to know which part is the best, the upper or lower part." 

The country people use after the pressing forth of Wine, when the clusters are pressed forth, to cast in a certain quantity of water.  And so they make drink for laborers in the country.  This new Wine they divide.  The country man has half, and the landlord has the other half.  The question is which part is the best, the first, or the last, that runs forth of the press.  But if you well remember what I said before, the Wine being the lightest will come uppermost, and the water being heaviest, will always sink to the bottom.  Wherefore the first that comes forth is the Wine, that which remains, and is pressed from the clusters, is watery.  When water is cast on the clusters, it goes into the inmost parts of the Grapes, and draws forth the Wine that is in them, and so they mingle..  But being lighter, it chooses the upper place, therefore the upper part is best, because it contains most Wine.  But if you turn the Cock beneath, the water will first run forth, and the Wine will last. 





Chapter VII 
"Other ways how to part Wine from water." 

There are other ways to do it, as by Distilling.  For in Distilling the lightest will ascend first, then the heaviest, when the fire is not too strong.   And that is but reason.  Wherefore that the Liquor may ascend, it must first be attenuated into thin vapors, and become lighter.  Therefore Wine being thinner than water, if it be put in a Still in Balneo, the lightest vapor of the Wine will ascend by degrees, and fall into the Receiver.  You shall observe the Aqua vita that Distills into the vessel, and by the quantity of that, you may judge of the proportion of water mingled with the Wine.  Also more, that when the lightest part of the Wine is ascended, the heavy Feces remain, as water, or as part of the Wine.  Often in our Distillations, when Aqua vita was Distilled in Balneo, by chance the vessel broke that contained the Aqua vita, and mingled with the water in the kettle.  I put the mingled Liquor into a glass vessel, and putting a soft fire to it, first came forth the pure Aqua vita, simple without any water.  The water stayed to the bottom, and kept not so much as the smell of the Aqua vita.  By the veins running in the cup, I knew the water ascended.  I will not omit (though it be for another reason) for pleasure and ingenuity to show, 

"The manner to part water from Wine," 

That by this means we may know how much water is mingled in the vessel.  Take the quantity of the Wine, and put it into a Glass Vial, and put the Vial into very cold water.  That all this is in the Vial may freeze, as I have shown.  If the Wine be sincere and pure, it will be the harder to freeze, and longer.  If it has much water, it will freeze the sooner.  When Wine is frozen, break the Vial upon a dish.  The ice must melt by degrees.  First the Wine, because that is hotter.  Then the water will remain frozen. Part the Wine from it, for it will be longer thawing.  By proportion of this, you may know what part of water was put into the vessel. 






Chapter VIII 
"How the levity in the water and the air, is different, and what cunning may be wrought thereby." 

Now I will speak of heavy and light, otherwise than I spoke before.  Namely, how it is in the air, and how in the water, and what speculation or profit may rise from thence.  And first how we may know whether a metal be pure, or mingled with other metals, as Gold and Silver, as in Gilded cups, or else in monies.  Where Silver or Gold is mingled with Brass, and what is their several weights.  Which speculation is useful not only for Bankers, but also for Smiths, when they desire to try metals in Fixing of Silver, or other operations, which I will attempt to declare plainly.  But first I will see whether the Ancients speak anything hereof. Vitruvius says Archimedes did write of this.  For when Hiero purposed to off a golden Crown to the Gods in the temple, he put it to the Goldsmith by weight. He made the work curiously, and maintained it for good to the King, and by weight it seemed to be just.  But afterwards it was said, that he had stolen part of the Gold, and made up the Crown with Silver to the full weight.  Hiero enraged at this, had Archimedes to consider of it.  He then by chance coming into a bath, when he had descended into it, he observed that as much of his body as went into the bath, so much water ran over the bath.  When he considered the reason of it, he leaped forth for joy, running home and crying Eureka, Eureka, that is, I have found it, I have found it.  Then they say he made to lumps of equal weight with the Crown, one of Gold, the other of Silver.  Then he filled a large vessel to the very brims with water, and he put in the lump of Silver.  The bigness of that thrust into the water, made the water run over.  Wherefore taking out the lump, what flowed over he put in again, having measured a fixed part.  And he found what certain quantity of water answered to the quantity of the Silver.  Then he put in the lump of Gold into the full vessel, and taking that forth, by the same reason he found that not so much water ran forth, but so much less of the body of the Gold was less than the same weight in Silver.  Then he filled the vessel with water, and put in the Crown, and he found that more water ran forth by reason of the Crown, than for the mass of Gold of the same weight, and from thence because more water run over by reason of the Crown, than for the Gold lump, he reasoned there must be a mixture in the Crown.  This was the Greek's invention, that is worthy of praise.  But the operation is difficult. For in things of small quantity the theft cannot be discerned, nor can this reason appear so clear to the eye, where the absolute fashion of the vessel was wanting.  Now a way is invented how for all money, be it never so small, we can tell presently, and we want not many instruments, that we may cry, we have oversounded Supereureka, Supereureka, we have gone beyond Archimedes his Eureka.  The way is, 

"To know any part of Silver mingled with Gold." 

Take a perfect Balance, and put in one Scale of any metal.  In the other as much of the same metal, but the purest of its kind.  And when the Scales hang even in the air, put them into a vessel full of water, and let them down under water about half a foot.  Then will it be a strange wonder, for the Balances that hang equal in the air, will change their nature in the water, and will be unequal.  For the impure metal will be uppermost, and the pure will sink to the bottom.  The reason is, because pure Gold compared, with that kind, is heavier than all impure Gold, because pure Gold takes less place.  Wherefore it will weigh heavier by the former reason.  If then we would know how much Silver is in the Gold, put as much pure Gold in the other Scale, as will make the Balances equal under the waters.  When they are equal take them up, and the weight you added under water, will be the weight of the mixture.  If you would know how much Gold is upon a vessel Gilded.  Put the cup in one Scale, and as much pure Silver in the other, that the Scales may hang equal in the air.  Then put them under the water and the vessel will sink down.  Put into the other Scale as much pure Gold, as will make them equal under water.  Draw them forth, and that is the weight of the Gilt of the plate.  You shall do the same for Silver, Brass, Iron, white or black Lead.  But would you know whether in money, Brass be mingled with Silver, or coin be adulterated with Copper.  Put the money into one Scale, and as much of the finest Silver into the other.  Balance them equal.  Then up them under the water.  The money will go down.  Add as much Brass as will make the Scales equal, then take them forth.  And it will be the weight of the mixture.  Now will I set the weights of metals, how much they weigh more in the waters, then in the air, whereby without any other experiments we may know mixtures.  An Iron ball that weighs nineteen ounces in the air, will weigh fifteen in the water. Whence it is that proportion of Iron in the Air to the same in the waters, is fifteen to nineteen.  A Lead bullet of the same magnitude, weights 31 ounces in the air, in the water but 27.  A Marble bullet little less for bulk, weighs 7 in the air, and 5 in the water.  Copper weighs 16 in the air, and 12 in the waters.  Silver weighs in the air 127, in the waters 113.  Brass in the air weighs 65 Carats, and one Grain, in the waters 50 Carats and two Grains.   Crown 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gold" Gold in the air weighs 66 Grains, in the waters 62.  Gold called Zechini in the air weights 17 carats, under water 16 Carats.  Turkish Ducat 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gold" Gold weighs in the air 34, under water 32.  Common French Crown 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gold" Gold weighs in the air 67, under waters 60.  Common Crown 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gold" Gold of Hungary that is old,in the air weighs 17, in the water 16.  Crown 

 HYPERLINK "http://members.tscnet.com/pages/omard1/g.htm" \l "gold" Gold of Tartary weighs 16 in the air, and 14 under water.
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The Proeme 

I have spoken concerning light and heavy, now follow experiments by wind.  For these seem to follow the reasons of mathematics, and of the air, and water, and a philosopher who seeks, to find things profitable, and admirable for man's use, must insist on these things, contemplate and search them out, in no thing does the majesty of Nature shine forth more.  There are extent the famous monuments of the most learned Heron of Alexandria, concerning wind instruments, I will add some that are new, to give an occasion to search out greater matters. 






Chapter I 

"Whether material Statues may speak by any artificial way." 

have read that in some cities there was a colossus of Brass, placed on a might high pillar, which in violent tempests of wind from the nether parts, received a great blast, that was carried from the mouth to a trumpet, that it blew strongly, or else sounded some other instrument, which I believe to have been easy, because I have seen the like.  Also, I read in many men of great authority, that Albertus Magnus made a head that speaks.  Yet to speak the truth, I give little credit to that man, because all I made trial of from him, I found to be false, but what he took from other men.  Some say that Albertus by astrological elections of times, did perform this wonder thing.  But I wonder how learned men could be so deceived, for they know the stars have no such forces.  Some think he did it by Magick Arts.  And this I credit least of all, since there is not man that possess himself to know those arts but impostors and mountebanks, while they cheat ignorant men and simple women.  Nor do I think that the Godly man would possess ungodly arts.  But I suppose it may be done by wind.  We see that the voice of a sound, will be conveighed entire through the air, and that not in an instant, but by degrees in time.  We see that Brass guns, which by the force of Gunpowder, make a mighty noise, if they be a mile off, yet we see the flame much before we hear the sound.  So handguns make a report , that comes at a great distance to us, but some minutes of time are required for it, for that is the nature of sounds.  Wherefore sounds go with them, and are entire without interruption, unless they break upon some place.  The Echo proves this, for it strikes whole against a wall, and so rebounds back, and is reflected as a beam of the sun.  Moreover, as I said in this work, words and voices go united together, and are carried very far entire, as they are spoken at first.  These therefore being laid down for true grounds;  If any man shall make leaden pipes exceeding long, two or three hundred paces long (as I have tried) and shall speak in them some or many words, they will be carried true through those pipes and be heard at the other end, as they came from the speaker's mouth.  Wherefore if that voice goes with time, and hold entire, if an man as the words are spoken shall stop the end of the pipe, and that is at the other end shall do the like, the voice may be intercepted in the middle, and be shut up as in a prison.  And when the mouth is opened, the voice will come forth, as out of his mouth that spoke it.  But because such long pipes cannot be made without trouble, they may be bent up and down like a trumpet, that a long pipe may be kept in a small place.  And when the mouth is open, the words may be understood.  I am now upon trial of it.  If before my book be printed the business is take effect, I will set it down, if not, if God please, I shall write elsewhere. 

Chapter II 

"Of Instruments Musical made with water." 

Old water instruments were of great esteem.  But in our days the use is worn out.  Yet we read that Nero too such delight in them, that when his life and empire were in danger, among the seditions of soldiers and commanders, and all was in imminent danger, he would not forsake the care of them, and pleasure he took in them.  Vitruvius teaches us how they were made, but so obscurely and mystically, that what he says is very little understood.  I have tried this by many and sundry ways, by mingling air with water, which placing in the end of a pipe, or in my mouth, were the breath of the mouth strikes against the air.  And though this made a pleasant noise, yet it kept no tune.  For while the water bubbles, and trembles or warbles like a nightingale, the voice is changed in diverse tunes, one note is sweet and pleasant, two, squeal and jar.  But this way it will make a warbling sound and keep the tune.  Let there be made a Brass bottomed chest for the organ, wherein the wind must be carried.  Let it be half full of water.  Let the wind be made by bellows, or some such way that must run through a neck under the waters.  But the spirit that breaks forth of the middle of the water, is excluded int the empty place.  When therefore by touching of the keys, the stops of the mouths of the pipes are opened, the trembling wind coming into the pipes, makes very pleasant trembling sounds, which I have tried and found to be true. 

Chapter III 

"Of some Experiments by Wind-Instruments," 

Now will I proceed to the like wind-instruments, but of diverse sorts that arise by reason of the air, and I shall show how it is dilated, contracted, rarefied by fire, condensed by cold.  If you will, 

"That a vessel turned downwards shall draw in the water," 

Do thus.  Make a vessel with a very long neck.  The longer it is, the greater wonder it will seem to be.  Let it be of transparent glass, that you may see the water running up.  Fill this with boiling water, and when it is very hot, or setting the bottom of it to the fire, that it may not presently wax cold, the mouth being turned downwards that it may touch the water, it will suck it all in.  So such as search out the nature of things say, that by the sun beams the water is drawn up, from the concave places of the earth to the tops of mountains, where fountains come forth.  And no small arts arise from thins, for wind instruments, as Heron affirms.  Vitruvius speaks the like concerning the origin of wind.  But now it is come to be used for houses.  So so may be made, 

"A Vessel to cast forth wind." 

You may make Brass bowls, or of some other matter.  Let them be hollow, and round, with a very small hole in the middle, that the water is put in.  If this be hard, use the former experiment. When this is set at the fire it grows hot, and being it has no other vent, it will blow strongly from the hole.  But the blast will be moist and thick, and of an ill favor.  You may also make, 

"A vessel that shall cast forth water," 

There is carried about with us a Glass vessel, made pyramidal, with a very narrow long mouth, with which it casts water very far off.  That it may draw water, suck out the air with your mouth, as much as you can, and presently thrust the mouth into the water, for it will draw the water into it, do so until a third part of it be filled with water.  When you will spout the water far off, fill the vessel with air, blowing into it as hard as you can.  Presently take it from your mouth, and incline the mouth of the vessel, that the water may run to the mouth, and stop the air.  And the air striving to break forth, will cast the water out a great way.  But if you will without attraction of air, make water fly far with it, heat the bottom of the vessel a little.  For the air being rarefied seeks for more place, and striving to break forth, drives the water before it.  Thus drunkards making a little hole in a vessel of wine, because the wine will not run out, the mouth being stopped.  Whereby the air might enter, they will blow hard into that hole.  Then as they leave off, the wine will come forth in as great quantity, as the air blown in was.  Now I will show, 

"How to make water ascend conveniently." 

We can make water rise to the top of a tower.  Let there be a Lead pipe that may come from the bottom to the top of the tower.  And go down again from the top to the bottom as a conduit.  Let one end stand in the water that we should desire to rise, the other end that must be longer and hang down lower, must be fastened into a vessel of wood or earth that it may take no air at all.  Let it have a hole above the vessel, whereby the vessel may be filled with water, and then be stopped perfectly.  Set a vessel on the top of the tower, as capacious as that beneath, and the Lead pipe now spoke of, must be fastened at one end of the vessel, and go forth at the other end, and must be in the upper part of the vessel, and let the pipe be divided in the middle, within the vessel.  And where the pipe enters, and where the pipe goes out, they must be jointed, that they take no air.  When we would have the water ascend, fill the vessel beneath with water, and stop it close that it take no air.  Then opening the lower hole of the vessel, the water will run forth.  For that part of water that runs out of the vessel, will cause as much to rise up at the other end by the other Lead pipe, and ascend above the tower.  The water drawn forth is filled up again, and we may make our use of it, and the hole being stopped, the lower vessel may be filled again with water, and so doing we shall make the water ascend always.  We may also, 

"By heat alone make the water rise," 

Let there be a vessel above the tower, either of Brass, Clay, or Wood.  Brass is best.  Let there be a pipe in the middle of it, that may descend down to the water beneath, and be set under it, but fastened that it take no air.  Le the vessel above be made hot by the sun, or fire, for the air that is contained in the vessel rarefies and breaths forth.  Then we shall soon see the water rise into bubbles.  When the sun is gone, and the vessel grows cold, the air is condensed, and because the air included cannot fill up the vacuity, the water is called in and ascends thither. 





Chapter IV 

"A description of water Hour-glasses, wherein wind or water-instruments for to show the hours are described." 

The ancients had Hour-Dials made by water.  And Water-Dials were usual and famous.  Heron of Alexandria wrote a book of them, but they are lost.  I have written a book of them, and that his part may not be deficient, I shall show two that are made by contraries, one by blowing in the air, the other by sucking it out.  This shall be the first. 

"A Water-Dial" 

Take a vessel of Glass like a Urinal, it is described by the letters A B.  On the top is A, where there is a very small hole, that the point of a needle can scarce enter it.  At the bottom, near the mouth, let there be a staff,  E F, that in the middle has a firm pillar going up to the very top of the vessel.  Let the pillar be divided with the hour lines.  Let there be also a wooden or earthen vessel G H, full of water.  Upon the supersicies of that water, place the glass vessel A B, that by its weight will press toward the bottom, but the air included within the vessel, keeps it from going down.  Then open the little hole A, whereby the air going forth by degrees, the vessel will gradually descend also.  Then make by another Dial, the marks on the staff C D which descending will afterwards show the hour marks.  When therefore the vessel goes to the bottom of the wooden vessel, the Dial is done, and it is the last hour.  But when you would have your Dial go again, you must have a crooked empty pipe, O K, the upper mouth K must be stopped with the finger K.  So K being stopped with the finger, that the air may not enter, sink it under the water, that it may come within the vessel A B.  Then put your mouth to K, and blow into it, for that will raise the vessel upward, and it will come to its former place and work again.  I shall also describe for my minds sake. 

"Another Water-Dial," 

Contrary to the former, namely, by sucking in the air.  Let there be a Glass vessel, like to a Urinal as I said A B, and being empty set fast on it the vessel C D, that it cannot sink down.  Then fill it with water, as far as B.  Let there be  a hole near the top, E, wherefore sucking the air by the hole E, the water comes into the vessel A B.  Let there be another very small hole, that the air may come in by degrees.  And so much as there comes in air, so much water will go forth.  On the supersicies of the vessel, make hour-lines that may show the hours marked, 1, 2, 3, etc.  Or if you will let the still fastened to a Cork swim on the top of the water, and that will show the hours marked on the outside of the vessel. 

Chapter V 

"A description of Vessels casting forth water by reason of Air." 

Now I will describe some fountains, or vessels, that by reason of air cast forth water.  And though Heron ingeniously described some, yet will I set down some others that are artificially found out by me and other men.  Here is described, 

"A fountain that casts forth water by compressions of the air," 

Let there be a vessel of water-work close every where, A B, make a hole through the middle, and let a little pipe C D go up from the bottom of the water-work vessel D, so far from the bottom that the water may run forth.  Upon the supersicies of the Tympanum let there be C a very little hole with a cover to it, or let it have as the Greeks call it, Smerismation, to shut and open it handsomely.   And in the upper surface of the Tympanum, bore the basis quite through with a little pipe, which enters into the hollow of the Tympanum, and having in the hole beneath a broad piece of leather or brass, that the air coming in may not go back.  Wherefore pour in water at E, that it may be three fingers above the bottom.  Then blow in air as vehemently as you can.  When it is well pressed in, shut the mouth.  Then opening the mouth A, the water will fly up aloft, until the air be weak.  I , at Venice,  made a Tympanum with pipes of Glass, and when the water was cast forth very far, the Lord Estens much admired it, to see the water fly so high, and no visible thing to force it.  I also made another place near this fountain, that let in light, and when the air was extenuated, so long as any light lasted the fountain threw out water, which was a thing of much admiration, and yet but little labor. To confirm this, there is, 

"An artifice whereby a handgun may shoot a bullet without fire," 

For by the air only pressed is the blast made.  Let there be a handgun that is made hollow and very smooth.  Which may be done with a round instrument of Lead, and with Emril powder beaten, rubbing all the parts with it.  Then you must have a round instrument that is exactly planed on all parts, that may perfectly go in at the mouth of the wind gun, and so fill it that no air may come forth.  So this Lead bullet being put into the gun's mouth, and thrust down with great force and dexterity, then presently take away your hands (but you must first shut the little hole that is in the bottom of the hole).  And the bullet and little stick will fall to the bottom, and by the violence of the air pressed together it will cast out the bullet a great way, and the stick too, which is very strange.  Also I will make, 

"A vessel, wherewith as you drink, the liquor shall be sprinkled about your face." 

Make a vessel of Pewter, or Silver, like to a Urinal.  Then  make another vessel in the fashion of a tunnel, or a round pyramis. Let their mouths be equal, and joined perfectly together, for they must be of the same breadth.  Let the spire of it be distant from the bottom of the Urinal a fingers's breadth, and let it be open.  Then pour water into the vessel, and fill the Urinal unto the hole of the spire end, and fill the tunnel to the top, and the rest of the Urinal will be empty, because the air has no place to get forth.  When therefore any man drinks, when the water is drank up as far as the hole of the spire end, by the air pressed within, is the water thrust violently forth, and flies in the face of him that drinks.  Also there is a vessel that no man can drink from, but he who knows the art.  Make an earthen or metal vessel, in form of a bottle or Flagon, and make it full of holes from the neck to the middle of the belly.  From the bottom let a pipe ascend by the handle of the vessel, and the handle being round about it, let it come above the brim of the vessel, empty.  Under the handle in a place not seen, make a little hole, that any man holding the vessel by the handle, may with his finger stop and unstop this hole when he please.  Under the brim of the vessel, where you set it to your mouth, let there be another secret hole.  Then pour water into the vessel.  If now any man put the bottle to his mouth, and raises it to drink, the water will run forth at the neck that is open, and at the belly.  But he that knows the trick, taking the vessel by the handle, shuts the hole with his thumb, and not moving the vessel, he draws the air with his mouth, for the water follows the air, and so he drinks it all up.  But if any man suck, and shut not the hole, the water will not follow. 





Chapter VI 

"That we may use the air in many arts." 

We may use Air in many artifices, I shall set down some, that I may give a hint to others to invent more.  And chiefly, 

"How wind may be made in a chamber, that gusts may almost freeze," 

Make a deep pit, and put in a sufficient quantity of river or running water.  Let the pit be close stopped.  Only let a pipe convey it through the walls, that it may be brought into the chamber.  Let the water be let down into the pit by a kind of tunnel, let the air should come forth at the place it goes in.  By the water is the air of the pit expelled, and comes by the pipe into the chamber, that not only those that sleep there, but such as converse there become extremely cold, and benumbed.   I will show, 

"How Air may serve for Bellows," 

I saw this at Rome.  Make a little cellar that is close on all sides.  Pour in by a tunnel from above, a wuantity of water.  On the top of the wall let there be a little hole, at which the air may break forth with violence.  For it will come so forcibly, that it will kindle a fire, and serve for Bellows for Brass and Iron melting furnaces.  The tunnel being so made, that when need is, it may be turned, and water may be put in. 

The Twentieth Book of Natural Magick 
"The Chaos" 

("Wherein the Experiments are set down without any Classical Order.") 

"The Proeme" 

Chapter I - "How Sea-Water may be made potable." 

Chapter II - "How to make water of Air." 

Chapter III - "How one may so alter his face that not so much as his friends shall know him." 

Chapter IV - "That stones may move alone." 

Chapter V - "How an Instrument may be made, that we may hear by it a great way." 

Chapter VI - "How by some impostures we may augment weight." 

Chapter VII - "Of the Harp and many wonderful properties thereof." 

Chapter VIII - "To discover Frauds whereby impostors working by natural means, pretend that they do them by conjuration." 

Chapter IX - "Of some experiments of a Lamp." 

Chapter X - "Of some mechanical Experiments." 

The Proeme 

I determined at the beginning of my book to write experiments, that are contained in all Natural Sciences, but by my business that called me off, my mind was hindered, so that I could not accomplish what I had intended.  Since therefore I could not do what I would, I must be willing to do what I can.  Therefore I shut up in this book, those experiments that could be included in no classes, which were so diverse and various, that they could not make up a Science or a book.  And thereupon I have here heaped them altogether confusedly as what I had over passed.  And if God please, I will another time give you a more perfect book.  Now you must rest content with these. 






Chapter I 

"How Sea-water may be made potable." 

T is no small commodity to mankind, if Sea-water may be made potable.  In long voyages, as to the Indies it is of great concernment.  For while at sea men, by reason of tempests are forced to stay longer at sea then they would, for want of water they fall into great danger of their lives.  Galleys are forced all most every ten days to put in for fresh water, and therefore they cannot long wander in enemy countries, nor go far, for enemies stop their passages.    Moreover, in sea towns, and islands, when they want water , as in our days, in the island Malta, and in the Syrses, soldiers and inhabitants endured much hardness, and history relates many such things.  Hence I thought it necessary to search curiously, whether sea-water may be made potable.  But it is impossible to find out anything for this, how it may be done, unless we first find out the cause of saltiness, and what our ancestors have said concerning that matter, especially since Aristotle says, that the salt may easily be taken from the sea, because the sea is not salt of its own nature, but by the sun that heats the water, which draws out of it, cold and dry earthly exhalations to the top of it, and these being there burnt cause it to be Salt, when the moist subtle parts are resolved into thin vapors.  We therefore imitating nature, by raising the thin parts by chemical instruments, we easily make it sweet.  For so the nature of the sea, makes sweet waters for the rivers.  There are also veins of the sea, in the deep parts of the earth, that are heated by the sun, and the vapors are elevated to the tops of the highest mountains, where by the cold superficies they meet with, they congeal into drops; and dropping down by the vaulted roots of caves, they run forth in open streams.  We first fill a hollow vessel like a great ball, with Sea-water, it must have a long neck, and a cap upon it, that live coals being put under the water may resolve into thin vapors.  And fill all vacuities, being carried aloft.  This ill scented grossness, when it comes to touch the coldness of the head or cap, and meets with the glass, gathers like dew about the skirts of it.  And so running down the arches of the cap, it turns to water, and a pipe being opened that pertains to it, it runs forth largely, and the receiver stands to receive it as it drops.  So will sweet water come from Salt, and the Salt tarries at the bottom of the vessel.  Three pounds of Salt-water, will give two pounds of fresh water.  But if the cap of the Limbeck be of Lead, it will afford more water, yet not so good.  For Galen says, that water that runs through pipes of Lead, if it be drank, will cause an excoriation of the intestines.  But I found a way, 

"How to get a greater quantity of fresh water, when we distill salt-water." 

Make a cap of earth, like to a Pyramis, all full of holes, that through the holes, Urinals of earth or Glass may be brought in. Let their mouths stick forth, well luted that the vapor may not exhale.  The cap after the fashion of the Limbeck, must have its pipe at the bottom running round, and let it drop forth at the nose of it.  Set this upon a Brass Cauldron, that will hold much water.  Fill it with salt water, after that the Urinals.  And putting on their caps, when fire is put under, both the Urinals will drop, and the cap that contains others, by its pipe will drop our water also.  For the vapors rising from the Cauldron of hot water, will make the Urinals drop, and the cap will drop withal.  But if at sea the commodity of such a vessel cannot be had.  We may, 

"Distill Salt-water otherwise," 

Though but little.  Discorides shows the old way of Distillation.  We may that way distil Sea-water in ships, which Pliny shows also.  Fleeces of Wool extended about the ship, are made wet by the vapors rising from the sea, and sweet water is pressed out of them. But let us see, if, 

"Salt-water may be made fresh another way," 

Aristotle says it, and Solomon before him, that all rivers came from the sea, and return to the sea.  For by the secret passages underground, the waters that are sent forth, leave their earthly and dry parts mixed with the earth, and they come forth pure and sweet.  He says, the cause why the Salt-water comes not forth is, because it is ponderous, and settles, and therefore only hot waters of saltwater, can run forth, for they have a lightness that overstays the weight of the salt.  For what is hot is lightest.  Add, that waters running through the earth are much strained, and therefore the heavier and thicker they are, the more do they continually sink down and are left behind.  And the lighter they are, the more pure do they come forth and are severed.  For as Salt is heavy, so sweet water is light.  And so it comes, that they are sweet waters that run forth.  This is the very cause why Salt-water, when it moves and is changed, is made the sweeter, or motion makes it lighter and purer.  Let us see now if we can imitate nature.  Fill then great vessels with earth, and set them so one above another, that one may drain into another.  and thus Salt-water drains through many vessels, may leave the salt behind.  I tried it through ten vessels, and it remained still Salt.  My friend said, that he made it sweet through twenty vessels.  Yet thus I thought to warn you of, that all earth is not fit for this use.  Solinus says, that Sea-water strained through clay will grow sweet.  And it is proved that the Salt is taken away, if you strain it often through the thin sand of a river.  Earth that lies in covered places, and under roots, is naught, for that is commonly Salt.  As also where cattle are stalled, which Columella says is naught for trees.  For that it makes saltwater, what is strained from it.  Black earth is naught, for it makes waters sharp, but clay grounds make sweet waters.  Paxamus, Anaxagoras said, that the saltiness of the sea came from the rivers, running through salt places, communicating the quality to the sea.  Some approve river gravel for this use.  And the reason is this, because always sweet waters are found by the shores, and they say this happens, because they are strained through the sand, and so grow fresh coming from the salt sea.  For the sweet water that is found near the sea, is not the sea, but such water as comes from the tops of hills, through the secret channels of the earth.  For waters that drain forth sweet, are sweet though they lie even with the sea, and in plain places.  As Apuila, where the waters drain not from the hills, they are Salt.   So on the shores of Africa.  But Aristotle brings an experiment from a vessel of Wax.  For if one make a ball of Wax that is hollow, and shall dip it into the sea, it being of a sufficient thickness to contain, he shall find it full of fresh water, because the corpulent saltiness cannot get in through the pores of the Wax.  And Pliny, by letting down little nets into the sea, and hollow balls of wax, or empty vessels stopped, says, they will draw in fresh water.  For Sea-water strained through clay will grow fresh.  But I have found this to be false.  For I have made pots of clay, as fine and well as I could, and let them down into Salt-water, and after some days I found Salt-water in them.  Also, if it were true, it is of no use, when as to sweeten one pound of water, a thousand balls of wax a day were not sufficient.  But for this many vessels might be invented of porous wood and stones.  A vessel of Ivy, that parts, as I said, wine from water, will not part salt from water if it drains through it.  But stones are brought from Portingal, made into vessels, into which sea water put will drain forth sweet, if not he first, yet the second time, they use it to break the stone.  Also, for that many Pumex and porous stones may be tried.  Leo Baptista Albertus says, that an earthen pot will stopped, and put into the sea, will fill with potable water.  But I have tried all earthen vessels, and I always found salt water.   Aristotle in his Problems, says, it may be done, 

"Another way," 

If Salt-water cannot be drank cold, yet hot, and cool again, it is better to drink.  It is because a thing uses to change contrary to contrary.  And Salt-water  is contrary to fresh, and when it is boiled, the salt part is boiled off, and when it is cold stays at the bottom.  This I tried and found false, and more Salt, for by heat the thin vapors of the water that are sweet exhale, and the Salt stays behind.  And in lesser water, the same quantity of Salt makes it saltier, as I said in my distillations.  I wonder such a wise man would relate such falsities.  Florentinus borrowing it from him, says, if water be not good nor potable, but ill, let it be boiled, till a tenth part of it be consumed.  Then purge it, and it will be good.  For Sea-water so boiled, will grow sweeter.  Let me see whether it can be made so, 

"Another way," 

and that in great quantity.  There is a thing that being cast into large vessels filled with Sea-water , by fastening the Salt will make it fall to the bottom, or by curdling it, and so it frees the water from it.  Wherefore we must think on things that have a styptic quality.  The ancients tried this.  the moderns have effected it.  Pliny.  Nitrous of bitter waters.  If you put Barley flower dried to them, they are tempered. 

"How sweet waters may be mended.." 

Leo Baptista says, if you place a glazed vessel full of Salt, and well stopped with lime, putting oil under that no water may penetrate into it, that it may hang in the middle of the waters of a Cistern.  These waters will in no time corrupt.  Others add also Quicksilver.  If water begins to corrupt, cast in Salt to purge it.  And if Salt is wanting, put in some Sea-water.  For so at Venice they draw water from St. Nicolas well for mariners that go on long voyages, because it stands so near the sea, and Salt lies hidden in it, by communicating with those water.  We read in Scripture, that Elizeus did this, who at Jericho in Palestine, cast in salt into a fountain, and made it potable water, which was before bitter and corrupt.  If water breeds Worms cast in Quicklime, and they will die.  When we would make wine clear, beat the white of an Egg, and the troubled wine will descend if you put it in.  Others cast in the dust that is on the Catlings of small Nuts, and the Spaniards cast in Gyp, to make it clear and all these we may use in waters. 

Chapter II 

"How to make water of Air." 

If all other means fail, we may make water of air only by changing it into air, as nature does.  for she makes water of air or vapors.  Therefore when we want, water we may make it of air, and do as nature does.  We know when the sun heats the earth, it draws forth the thinnest vapors, and carries them on high, to that region of the air where the cold is, those vapors are condensed into drops, and fall down in the rain.  Also we see in summer, that in glass vessels well rinsed, and that are full of cold water, the air by coming to the outermost surfaces, will presently cloud the Glass and make it lose its cleanness.  A little after it will be all in a dew and swell into bubbles, and by degrees these will turn to drops, and fall down, which have no other reason for them.  But because the cold air sticking to the glass, grows thick, and is changed into water.  We also see in Chambers at Venice, where there are windows made of Glass, when a gross and thick vapor sticks to the glass within, and a cold vapor prevails without, that within will turn to dew, and drop down.  Again, in winter, in Brass guns, which are always very cold, and are kept in cellars, and vaulted places, where men also use to be, that the air will grow thick, and lighting upon the cold surfaces of them, the will be all of a dew, and drop with water.  But to say no more:  Make a large round vessel of Brass, and put into it Saltpeter, unrefined, and will fill it.  Men call it Solzaao mingled with Ice.  For these two mixed, as I said in the book, make a mighty cold, and by shaking them, with the wonderful force of the cold, they gather air about the vessel, and it will presently drop into a vessel underneath.  A diligent artist will add more, that he may get a greater quantity of water.  It suffices that I shown the way. 






Chapter III 

"How one may so alter his face that not so much as his friends shall know him." 

Such as are taken prisoner, or shut up close and desire to escape, and such as do business for great men, as spies, and others that would not be known, it is of great moment for them to know how to change their countenances.  I will teach them to do it so exactly, that their friends and wives shall not know them.  Great men do not a little enquire about such secrets, because those that can dissemble their own persons, have done great matters, and lovers have served their mistresses, and parents have not suspected it.  Ulysses attempting to know what the Trojans did, clothed in counterfeit garments, and his face changed, did all he would, and was not discovered.  Homer, 

With many scars he did transform his face, 

In servants clothes, as from a beggars race. 

He went to Troy,..... 

And when he desired to know what Penelope and her suitors did, he transformed himself again.  I shall show how this may be done in many ways, by changing the garments, hair, countenance, scars, swellings.  We may so change our faces, the in some places it may rise in bunches, in other places it may sink down.  And first, 

"How to dye the flesh." 

But to begin with the coloring of the flesh.  The flesh may be dyed to last so long, or to be soon washed out.  If you will have it soon washed off, steep the shells of Walnuts, and of Pomegranates in Vinegar, four or five days.  Then press them forth by a Press, and dye the face.  For it will make you as black as an Ethiopian, and this will last some four days.  Oil of Honey makes a yellow color, and red, and it will last fourteen days or more.  The fume of Brimstone will discolor the face, that it will show sickly, as if one had long kept his bed, but it will be soon gone.  But if you will have it last many days firm, and very hardly to come off.  Use Water of Depart, that separates Gold from Silver, made of Saltpeter and Vitriol, and especially if it have first corroded any Silver.  This will last twenty days, until the skin be changed.  But if you will, 

"Change the hair." 

I taught elsewhere how to do this.  Yet I will take the pains to do it again.   Oil of Honey dyes the hair of the head and beard, of a yellow or red color.  And this will hold a month.  But if they be hoary, white, or yellow, we may dye them black with a strong Lixivium, wherein Litharge is boiled.  Also, it will notably alter the countenance, 

"To add or take of hair." 

An Unguent used in stoves and hot-houses, is good for that purpose, made of Orpiment and Quicklime.  For this will presently make the part bald, so the eyelids and eyebrows being made smooth, will strangely metamorphose a man.  We can also make the hair grow suddenly, with Water of Honey, and the fat of an Eel and Horse, as I said.  One may thus, 

"Make his face swelled, pressed eon, or full of scars." 

Nothing does more deform the visage then the stinging of Bees.  We can make scars with caustic herbs, by applying them, and letting them lie on for a little time.  Tumors and cavities are made by using to the part milk of Tithymal, as to the mouth, nose, eyes, especially where the skin is off, that by this remedy alone the face is deformed.  So you may do the Cods and testicles.  Water of Cantharides smeared on, does presently cause bladders and humors.  Turbith beaten, and boiled, and anointed on, makes all swell where it touches, chiefly the testicles.  The powder of the Yew, does so ulcerate the skin, and people will think the man is most miserable, and in a sad condition.  The remedy is the juice of the Poplar, or Oil of Poplar.  The fume of Brimstone and burnt straw will discolor the face, as hypocrites do, who by such means alter their countenance.  Mingle together the feces of Aquafortis one ounce, Pickle and Curcuma, of each one Drachm, with oil to the form of an Unguent, and anoint your face, it will make it black.  When you will wash it with cold water, it will come to its former complexion.  Comedians and tragedians, when they act on the stage, they smear their faces with Lees of Oil to change them, that such as their acquaintance may not know them.  Because the stinging of Bees, Wasps, Hornets, do so change the face, making the nose, mouth and other parts to stand awry, and to be full of swellings and depressions.  If any man wash his skin with the decoction of Hornets or Wasps, the place will so swell that it will make men suspect some disease, yet it is without pain.  The remedy is Theriot drank, or smeared on the part.  And this is the fraud that false women use to counterfeit themselves to be with child.  Beat together Oil Lees, coals of a Vine and Pomegranate pills.  And mingle them, and if you touch your face with this liniment, you shall make it exceeding black.  But the juice of sour Grapes or Milk will wash it off. 







Chapter IV 

"That Stones may move alone." 

The ancients say, that the stones called Prochites and Astroites, laid upon some other plain stone, will move of themselves, if you put Vinegar to them.  The way shall be this.  Let a plain well polished, on the outward surfaces, Porphyr Marble stone, lie beneath.  Lay upon this the stone Trochites or Astroites, whose outward surfaces, is made smooth also.  Then put to them a little Vinegar or juice of Lemons.  Presently of themselves will the Trochites, as well as the Astroites, without anything moving them, go to the declining surface.  And it is very pleasant to see this.  Cardan says,  that such stones have a thin moisture in them which by the force of the Vinegar, is turned into a vapor.  and when it cannot get forth, it tumbles the stone up and down.  There is the beginning of a thin vapor, but it comes not forth.  Because it is credible that the passages are very narrow.  I should think that air is shut up in the veins of it.  For it is probable, where you shall see substances of diverse colors.  Wherefore Vinegar, because it is subtle of parts, goes in, and drives out the air, which passing out by the Vinegar, moves the stone.  Yet I have found open passages in their veins.  For the Vinegar entering in the joints, forces the stone to move itself.  The Alabaster stone, called vulgarly Lodognium, moves excellently.  For it is distinguished by diverse veins, and varieties of stones.  And I have seen a piece, not only of one pound, but of four pounds to move itself, and it was like a Tortois.  And when the stone began to move, it seemed like a Tortois crawling.  That kind of Marble moves by itself with Vinegar, which is called Brocadello, which is compounded of diverse and mingled parts. Also with Vinegar does that spotted Marble walk.  Which is spotted with red, yellow, and brown spots.  They call it the Lowsie stone, and it make the beholders to wonder at it.  If the Marble be spotted underneath, and be above all of one color and hard, or beneath all of one color and hard, and the above is diverse colors, when Vinegar is poured on, or any sharp Liquor, it runs presently to the declining part.  Sometimes in circles, sometimes by jumps, and sometimes hastily moving itself. 






Chapter V 

"How an Instrument may be made, that we may hear by it a great way." 

In my Optics, I showed you Spectacles, wherewith one might see very far.  Now I will try to make an instrument, wherewith we may hear man miles.  And I will search out a wood, wherewith that may be performed better and with more ease.  Therefore to find out the form of this instrument, we must consider the ears of all living creatures, that hear best.  for this is confirmed in the principles of natural philosophy, that when any new things are to be invented, nature must be searched, and followed.  Therefore to consider of animals, that have the quickest hearing, we must think of those that are the most fearful.  Nor nature takes care for their safety, that as they have no great strength.  Yet they might exceed others in hearing, and save themselves by flight.  As the Hare, Coney, Hart, the Ass, Ox, and the like.  These creatures have great ears, and always open toward their foreheads.  And the open passages are to carry the sound form the place whence it comes.  Hares therefore have long ears standing up high.  Pollux.  But Festus calls the Hare, Auritum, because of its great ears, and quickness of hearing.  The Greeks call the Hare Lagos form the great ears.  For La in composition augments, and Os signifies an ear, and it was fit that a fearful creature should hear well, that it might perceive dangers farther off, and take care for itself in time.  The Egyptians thought the Hare so quick of hearing, that it was their Hieroglyphic for hearing.  The Coney is of the same nature, and has the same kind of ears.  Cows have great hairy ears.  She can hear a Bull roar when he seeks to Bull a  Cow, thirty Furlongs off, as giving this token of his love.  Aelian.  A Hart has greater and longer ears, as it is a fearful creature.  If he holds his ears up, he perceives sharply, and no snares can take him.  But if he holds his ears down, he is easily slain.  Aristotle and Pliny from him.  When they raise their ears, they hear quickly.  When they let them fall, they are afraid.  And not to go over all creatures that have large right up open ears, I say those that have such ears, are of most perfect hearing.  I shall show now by the contrary, that such creatures which have short small ears, and not so visible, are of dull hearing.  Great part of fishes want ears, and such as have only holes and no ears, must needs hear more deafly.  For the outward ears are made by nature, that the sounds might be conveyed to the ears by them.  Adrianus Consul of Rome, is a most clear witness of this, who having this sense hurt, made hollow catches to hear better by.  And these he fastened to his ears, looking forward.  And  Aristotle says, that Horses, Asses, Dogs, and other creatures that have great ears, do always stir them about, and turn them to hear noise.  Nature teaching them the use of those parts.  And we find that they hear less that have heir ears cut off.  Wherefore it is fit, that the form of the instrument for hearing, be large, hollow, and open, and with screws inwardly.  For the first, if the sound should come in directly, it would hurt the fence.  For the second, the voice coming in by windings, is beaten by the turning in the ears, and is thereby multiplied, as we see in an echo.  The Sea-Periwinkle is an argument to prove it, which being held to the ear makes a light noise.  Now it remains to speak of what matter it must be made.  I think of porous wood, for the holes and pores are passable every way, and being filled with air, they found with every small stroke.  And among the porous wood, is the Ivy, and especially the tree called Smilax or Woodbind.  For a dish made with Ivy, will let out the water as I said.  Wherefore Pliny, speaking of the Woodbind, says, it is proper to this matter, that being set to the ears, it will make a small noise.  And in another place, I said that the Woodbind-Ivy would sound, if set to the ear.  Therefore fit your instrument to put into your ear, as Spectacles are fitted to the eyes. 






Chapter VI 

"How by some impostures we may augment weight." 

I have set down some impostures here, that such as handle with wicked men, may take heed that they be not deceived.  As, 

"To augment the weight of Oil." 

Water is mingled with the oil, that the fraud may not be known.  Let it be done with troubled waters, as with the decoction of Wood, Rapes, Asphodils, that it may the harder be discerned from it.  Or else they put the choicest Gum Traganth into water for two days.  Then they Bray it in a Mortar, always putting water to it, to melt the gum.  Add these to the oil dropping forth, and they will be turned to oil.  By the like fraud almost, 

"Silk is made to weigh more," 
They put it upon the vapor that rises from boiling water, and this makes it swell with moisture, and grow heavier.  Others Bray one ounce of Gum Arabick, and being well passed through a sieve, they mingle it with the decoction of Honey.  They dissolve this mixture into water, and wet the Silk with it, and then let it dry.  Others keep it in the green leaves of a Walnut tree.  I you will, 

"Increase the quantity of Honey." 

Add to it the meal of Chestnuts of Millet, and that augments it, and it cannot be known.  So you may, 

"Increase the weight of Wax." 

Add to the Wax, Bean-meal, excellent well beaten.  And this will burn candles without any excrement.  For it increases the weight and bigness, and the fraud is scarce discerned.  So you may, 

"Augment Soap." 

If you mingle the ashes of Oxen's shank-bones, well burnt in Potter's ovens, or White Brimstone.  For you shall augment the weight and quantity, without and distinction of it.  If you would, 

"Counterfeit Pepper," 

You may gather green Juniper berries, and let them dry till they shrivel.  Then mix them with grains of Pepper.  Others gather great black Vetches, and first they boil them with wild Pepper.  For swelling in the water, when they come to be dried, they become wrinkled.  I did sophisticate them so, that I deceived in sport the best Apothecaries.  And afterwards, I did in mirth discover the fraud.  Take the berries of the ripe red Sanguinaria.  These when they are dried, will be so shriveled, and like to Pepper, that any man almost may be deceived by it, unless he tastes of it.  So we may, 

"Increase the Weight of Wheat." 

By setting a vessel of Wood within it, full of water or Vinegar.  For as Pliny says, it will drink it in. 






Chapter VII 

"Of the Harp and many wonderful properties thereof." 

The Harp has some properties in it, and things worthy to be observed, which I shall propound here.  First, I shall mention some wonderful effects that the ancients speak of.  Then how they may be done, or how the ancients did then.  Since Music is now more adorned and noble, then it was among the ancients (for then it was more rude and imperfect) and yet in our days it does not perform those operations.  It is certain that musical tunes can do much with men, and there is no heart so hard and cruel, but convenient and sweet harmony will make it yield.  And on the other side, harsh Music will vex and harden a man's mind.  Musaus discovers, that verse and songs are a most delightful thing to a mortal man.  And the Platonists say, that all things living are charmed by Music.  And there are many effects observed of it.  Drums found in the wars to provoke those that are slow to fight.  And we read that the ancients did such like things.  One Timotheus, a musician, as often as he pleased would pay a Phrygian tune, and so enrage the mind of Alexander, that he ran presently to the wars.  And when he would do otherwise, he changed his tune, and took off all his courage making him lazy, and would then draw him being grown effeminate, to banquets and feasts.  And Plutarch says, that when he heard Antigenida playing melodies with a Pipe, that they called Harmatii, he was so inflamed, that he rose in his arms, and laid hold of him that sat next to him.  Cicero reports, that Pythagoras made a young man more calm by a flower tune, who was a Tancomonite, and was Whitled with Wine, and mad for a Whore, and spurred forward by a Phrygian tune.  For being a Corrival, he fought to set the house on fire where the Whore was.  And the same author says, if young men are provoked by the sound of flutes to commit any wickedness, if the piper plays but a flower tune, they are called off again.  For by the gravity of the Music their petulant fury is set aside.  Empedocles, when one sets upon his host, that provoked him with reproaches and ill language turned the burden of his song, and so assuaged the fury of his anger.  Theophrastus is reported to have used musical tunes to repress the passions of the mind.  And Agamemnon departing from his country to go to Troy, doubting of the Chastity of Clytemnestra, left a Harper, who with Music did so incite her to Continency and Chastity, that Egystus could not enjoy her till he had killed the Harper.  The Thracian Orpheus by the playing on his Harp, made barbarous nations civil who were as hard as stones to be softened.  Music charms the tender ears of children, and Rattles will make them quiet, and hold their peace when they cry.  Wherefore Chrysippus is reported to have written a peculiar song for Nurses.  Also wild beasts are tamed with musical tunes.  Arion the Harper made friends of the Dolphins that want reason, and they carried him safe to the shore, when he was cast into the sea.  Strabo says, the Elephants are allured with Drums.  Stags are held with sounds, and caught with sweet Music.  The Swans under the north wind are conquered by the Harp and musical tunes.  Little birds are enticed to the net with Pipes.  And the shepherds Pipe commands to the sheep, when they wander too far to field, to stand still.  In Mysia, when Horses back Mares, a man sings to them as it were a marriage song, and the mares are so taken with the Music, that they become great with foal, and they bring forth most gallant Colts.  Pythocaris, a musician, when he sang earnestly swift notes to his pipe, is said to have made Wolves become more tame.  And which is far more wonderful, antiquity cured wounds, diseases, and poisons by melody, as history relates.  Terpander and Aaron of Methymna, cured the men of Lesbos and Jonia of great diseases.  Asclepiades, a physician, cured deaf people by a Trumpet, and by singing he stilled the seditious people.  In time past there was great store of Spiders in Aquilia, which they commonly call Tarantula.  When the sun is extremely hot, they bite most pestilently, and venomously.  For this danger this healthful remedy is only found out.  That he that is bit must be charmed with much singing of musicians, and many musical instruments.  The sick, though he want all sense, so soon as he hears the Flute play, as if he rose from a dead sleep, arises from the earth, and dances with the Music.  And if the musicians cease to play, he presently faints and grows stupid and as the Music strikes up, so he does dance the more.  So to several diseases the ancients appointed several Music.  For the Dorick melody caused prudence, chastity, and learning.  The Phrygians made men to fight, and grow furious, which the Flute will do also.  Therefore Aristoxenus, in his plays, when he could not prevail with Dorick Music, he changed to Phrygian melody that agreed with them.  The Lydian harmony sharpens wit to those that are dull, and brings in a desire of heavenly things, upon those that are oppressed with a love of earthly things.  Aristotle in his Politicks, do we not read that the Lacedaemonians rejected that kind of Music called Chromaticum, because it made those that heard it too effeminate?  Whence I think it is not against reason, that the same may be done by the Lute or Harp alone, but what is done by art or cunning, is more to be wondered at, which none can deny.  But if we would seek out the cause of this, we shall not ascribe it to the Music, but to the instrument, and the Wood they are made of, and to the skins.  Since the properties of dead beasts are preserved in their parts, and of trees cut up in their wood, as I said elsewhere in this book.  And to take the most noted examples, if we will, 

"Frighten Sheep," 

There is antipathy between Sheep and Wolves, as I said often, and it remains in all their parts.  So that an instrument strung will Sheep strings, mingled with strings made of a Wolf's gut, will make no Music, but jar, and make discords.  Pythagoras.  If you will, 

"Drive away Horses." 

Horses are frightened in battle by Elephants, and a Camel naturally hates a Horse, as Aristotle and Pliny say.  And some report that Horses will burst if they tread upon the Wolf's footing, when the horseman rides them.  So that if drums be made of an Elephant, Camel, or Wolves skin, and one beat them, the Horses will run away and dare not stand.  By the same reason, if you will, 

"Drive away Bears," 

A Horse, that is a creature made obedient to man, has a capital hatred with a Bear, that is a beast hurtful to man.  He will know his enemy that he never saw before, and presently provide himself to fight with him, and he uses art rather then strength for it.  And I have heard that Bears have been driven away in the wilderness by the sound of a drum, when it was made of a Horse skin.  Again if we would, 

"Make Horses gentle," 
Aelian writes that by the playing on a Flute, the Lybian Horses are so allured, that by this means they will become gentle for man's use.  And will not be so furious.  They will follow the groom that feeds them, wherever he pleases to lead them with his music.  When he plays and stands, they stand still.  And if he plays eagerly on the Flute, they are so ravished with it, that they cannot hold crying, and let tears fall.  Those that keep Horses make a hollow pipe of the tree called Rose-Laurel, and they go among the herd with this, playing on it they charm them all.  Theophrastus has told us that the herb Oenothera will tame wild beasts, and make them drunk.  And as I said elsewhere, Theophrastus his Oenothera is our Rose-Laurel, against  Dioscorides.  It is reported that, 

"Women will miscarry," 

If Fiddle strings be made of Serpents, especially of Vipers, for being put on a Harp and played on, if women with child be present, they suffer Abortion, and Vipers are wont to do as much by meeting them, as many write.  Hermenias, a Theban, endeavored, 

"To cure many of the Sciatica," 

in Beotia, by Music.  And it may be his instrument was made of Poplar, for  Dioscorides says, that the juice of the Poplar tree bark, will cure them, or of willow.  Also Hellebore is good, 

"For mad men," 

And Xenocrates cured mad men with musical tunes, which instruments might be easily made of Horses shank-bones, or the hollow stalks of Hellebore.  Thales Milerius used a Harp, 

"Against the Plague," 

which could be of not other Wood than the Vine-tree.  Since Wine and Vinegar are wonderful good against the pestilence, or else of the Bay tree, whose leaves bruised and smelled to, will presently drive away pestilent contagion.  Theophrastus writes that some are excellent, 

"Against the bitings of vipers." 

with Harps, Flutes, or other instruments, which instruments might be made of Juniper, Ash, Bays, the Stag's bones, Ferula, Elder, Vine-tree, and such like many more.  Pythagoras, 

"Against drunkenness," 

used Music also.  For he withheld a young man that was drunk from burning the house of his Corrival, may be with an instrument of Ivy, or Almond tree wood, especially that as it is of the wild tree.  For these afford great remedy for drunkenness.  Timotheus did so inflame the mind of Alexander the Great, that he was mad to fight, and when he would he changed his mind, and drew out all his courage.  And he endeavored, 

"To draw his sluggish and yielding thoughts from battle to banquets," 

And so carried him the way he pleased, which could not be done, but by Vine-wood, or Wood-Laurel.  The instrument of the Harper, who when Agamemnon went from Greece to Troy, did keep Clytemnestra chaste by, his Music was made of Willow, called Agnus Castus.  For the women in the feasts of Ceres, among the Athenians, put Willow park leaves under them, to keep them chaste when they lay in bed, for so they extinguished the desire of venery.  The Pythagoreans used some tunes, 

"For sleep and waking," 

For when they would sleep overcome diverse cares, they played certain tunes, that easy and quiet sleep might come upon them.  And when they arose, so soon as they went out of their chambers, with some Music they would dispel all confusion and dullness of sleep, that they might set to their work.  It is said that the Aeolian Music does still the tempests of the mind, and rocks men asleep.  They provoked men to sleep with the Almond tree, or Vine-tree wood, and they drove sleep off with Hellebore.  Take this experiment that is common, 

"A Harp that is played on, will move another Harp strung to the same height." 

Let the strings be stretched alike, that both may come to the same melody perfectly.  If you shall strike one of the base strings, the other will answer it, and so it is in the trebles, yet they must be at a moderate distance.  And if this be not very clear, lay Straw upon it,  and you shall see it move.  But Suetonius Tranquillas, in his book, De Ludicra Historia, says, that in winter some strings are struck, and others sound.  Thus any ignorant man may tune a Harp, if one Harp be rightly tuned for Music, and lie still, he by stretching the strings of the other, and by slackening them, and striking as the string of the Harp that lies still guides him.  So of the rest.  But if you will, 

"That a deaf person may hear the sound of the Harp." 

Or else stop your ears with your hands, that you may no hear the sound.  Then take fast hold of the instrument by the handle with your teeth, and let another strike on it, and it will make a musical note in the brain, an may be a sweeter noise.  And not only taking hold of the handle with your teeth, but the long neck, near the Harp, and by that you shall hear the sound perfectly, that you may say that you did not hear the Music, but taste it.  Now remains what I think is very pleasant. 

"To make a Harp or other Instrument be played on by the wind," 
Do thus,  when the wind is very tempestuous set your instruments just against it as Harps, Flutes, Dulcimers, Pipes.  The wind will run violently into them, and play low upon them, and will run into the holes of the Reeds.  Whence if you stand near and listen, you will hear most pleasant Music by consent of them all, and will rejoice. 






Chapter VIII 
"To discover Frauds whereby impostors working by natural means, pretend that they do them by conjuration."
Now will I open cheats and impostors, whereby Jugglers and impostors, who fain themselves to be Conjurers, and thereby delude fools, knaves, and simple women.  I, to cast down their fraud, by admonishing simple people not to be deceived by them, shall open the causes thereof.  And first,   

"By what means they fain, that they can discover Treasures," 

The greater part of Cozners, when they are themselves very poor and most miserable of all men, they profess themselves able to find our treasures, and they promise to other men what they want themselves.  and they use four rods that are double forked, the tops whereof sticking close together crossways, they hold the lower parts of them with their hands open, near their belly.  They seem to mumble some verses, and the rods fall down, and where they fall, they bid those men to dig that would find treasure.  The cause is, for that the rods seem to stand fast in their hands, and yet have no hold at all, and they seem always ready to fall.  And if they remove never so little from their place, they presently fall down.  Also, there are in men's arms and hands pulsations of arteries, which although they seem immovable, yet they do move the hands unseen, and make them to tremble.  Yet some metal masters who report that these forked rods are a great help to them in finding out of mines.  For with a knife they cut the Hazel tree, which they say is the fittest of all to find out veins, especially if the Hazel comes upon any mineral vein.  Others use diverse trees, as the metals are diverse.  For they use the wands of Hazel for veins of Silver, Ash for Brass, wild Pilch tree for Lead, chiefly White Lead, or Brass, or Gold.  Then they take the rod by both ends, and clinch their fists, but they must hold their fingers clinched upwards toward heaven.  And that the rod may be lifted up there where the ends meet.  Thus they wander here and their through mountainous places, and when they set their foot upon a vein, the rod will presently turn about, and discover a vein in any place.  When they come off from it, the rod will be quiet.  And they say the veins have so great force, that they will bend the boughs of trees that grew near, towards them, as Agricola writes more largely. 

"Another merry conceit remains, that three scrolls of paper not touched, shall change their places." 

This cannot be done but an ignorant man will admire it.  Make three long scrolls of paper, or of Linen, and let them be one longer then another, equally.  For all of them being made equal at the lower end, and turned about equally, they take one the others place, and change their situation.  Put the longest in the middle or in the first place, they change their situation.  If the longest be put last, they hold as they were.  No man but will think this to be done by the Devil, yet this proceeds from no other cause, but because in the end of the revolution, the longer remains, and the last from whence it rises stays behind.  Aristotle in his Problems seems to mean this, why a section of paper, if any man cut it off straight from the plain basis in measuring, it will be straight when it is turned about.  But if it be bent, it will be twisted?  Whether this falls out, that when the rounds of another section are placed on the same plain, that section declining, is not equally opposite, but somewhat less.  Wherefore when you part them, those rounds that are contained in the same plain, will make a line, that belongs to their own order, etc.  Some were deceived, who thought this proceeded from the force of words, and they answered all questions by it as from an oracle.  For if they changed their places, all should go well and proper, otherwise they should have ill success.  And they would not change their superstitious belief, and with reason and experience, because they had so believed many years.  If you will have, 

"Money to turn about upon a point," 

I often have seen impostors that to cheat women used this fraud.  That two scrolls of paper, or some other light matter upon a plain, should lift up themselves, and move alone.  If you search in Barley, you shall find a small ear of wild Oats, that is black and wrested, like the foot of a Locust.  And if you bind this with Wax to the top of a knife, or point of a Stile, and shall sprinkle softly some drops of water upon them, when it feels the wet, it will twist like a Harp string, and the paper will rise, and so will money turn on the point of the Stile.  If we will, 

"Discover theft," 

We may do it thus, and recover what is lost.  There are many superstitions for theft that stand by natural reasons, and cheaters ascribe them to the virtue of words.  There is the Eagle stone, so called, it is as one great with child.  For shake the stone, and it rings in the belly.  If then any one powder this, and put it into good bread baked upon the embers, and give it to a thief, the thief cannot swallow it.  When he has chewed it, but he must either be choked, or discovered for a thief.  For he cannot swallow it being baked with that, as Dioscorides says.   The natural cause for this is, because the powder that is mingled with bread is do dry, that it makes the bread extremely dry, and like a pumice, that it cannot be swallowed, when it comes into the throat.  Add to this, that he who seeks to find a thief, must say to the standers by, whom he suspects that he will work wonders.  Whereupon, he that is the thief, has his throat very dry, by reason of the fear and terror he is in.  So that he cannot swallow this bread with the powder in it.  There is another cunning invention.  They write the names of those that are suspected upon scrolls of paper, and make them fast in clay bullets, and put them under water.  The pellets being well wet, open, and the light scrolls of paper rise above the water.  And this causes the spectators to admire, and to suppose it is some diabolical art.  The clay pellets are made as many as the standers by are, and the names writ in the scrolls, are wrapped up in the pellets.  For the scrolls that are not very fast wrapped in the pellets, are not very fast bound in.  But if you will have them never to open, you shall work it well with the scroll, and so it will never come forth.  If you will have, 

"Flowers to fall from a tree." 

When I saw this first I was amazed, but I asked the reason, and he showed me it.  It is a property of Mullens, that when in the morning it opens the flowers, if the plant be shaken gently, the flowers drying by degrees will fall all to the ground.  And one that sees it will think it comes from magical art, if he that shakes them off shall mumble some idle words.  Also, 

"Women are made to cast off their cloths and go naked." 

To let nothing pass that Jugglers and impostors counterfeit.  They set a lamp with characters engraved upon it, and filled with Hare's fat.  Then they mumble forth some words, and light it.  When it burns in the middle of women's company, it constrains them all to cast off their cloths, and voluntarily to show themselves naked unto men.  The behold all their privities, that otherwise would be covered, and the women will never leave dancing so long as the lamp burns.  And this was related to me by men of credit.  I believe this effect can come from nothing but the Hare's fat, the force whereof perhaps is venomous, and penetrating the brain, moves them to this madness.  Homer says, the Massagetae did the like, and that there are trees whose fruit cast into the fire, will make all that are near to be drunk and foolish.  For they will presently rise from their seats, and fall to leaping and dancing.  There are thieves also, 

"Who bore through the head of a Pullet with an Awl, and yet maintain that she is alive." 

And they say it is don by conjuration, and they promise to make a man hard by this, that he cannot be wounded.  For with some characters fraudulently invented and bound under the wings, they thrust through the head of a Cock with a Bodkin, and staying awhile, they pull it forth again, and the Pullet flies away without any wound or loss of blood.  When I considered of this, and opened a Pullet's head, I found it to be parted in the middle, and the knife or Bodkin passing through that place, hurts not the brain.  I have often tried it, and found it true.  There is also a, 

"A remedy for the Sciatica," 

Great Cato, the chief man for all commodity, and the master of all good arts, as Pliny says, in his books of husbandry, he used some charms against the pains of Sciatica, saying, that if anything be dislocated, you may charm it whole again by this means.  Take a green Reed four or five foot long, cut it in the middle, and let two men hold them to the Huclebones.  Begin to play with another, S.F. motas vata daries dardaries astataries dissunapiter, until such time as they join together, and shake about your sword, when they come together, and on touches the other.  Take that in your right hand, and cut it asunder with your left.  Bind it to the place dislocated or broken, and it will be whole.  See how so worthy a learned man breaks forth into such madness.  Nor did he know by his great learning, that without the force of words, green Reeds cut long ways, will turn round themselves and meet, if they be pendulous, as the wands of Willows, and Brambles will do.  Theophrastus gives the reason why they turn round, in his books, De Causis Plantarum.  Moreover we read in Dioscorides, that a reed with Vinegar, applied to the Huclebones will cure the Luxation of the loins, without words of superstition. 






Chapter IX 

"Of some Experiments of a Lamp." 

I much rejoiced when I found among the ancients, that Anaxilaus the philosopher, was often found to make sport with the Snuff of a candle and the wick, and by such delusions would make men's heads show like monsters, if we may believe Pliny.  By taking the venomous matter that comes from Mares newly having taken Horse, and burning in new lamps, for it will make men's heads seem like horse heads, and such like.  But because I gave no credit to these things, I never cared to try them.  But take these for truth. 

"To make men seem like to Blackmores," 

Take Ink, but the best comes from Cutles.  Mingle this with your lamps, and the flame will be black.  Anaxilaus is reported to have done this, for often by mingling Cutles Ink, he made the bystanders as black as Ethiopians.  Simeon Sethi says, that if any man shall dip a wick in Cutles Ink, and Verdigrease, those that stand by will seem partly brass color, partly black, by reason of the mixture.  And we may imitate this in all colors.  For setting aside all other lights that might hinder it, for else the other lights will spoil the sport, and if you do it by day, shut the windows lest the light come in there and destroy the delusion.  If the lamp be green glass and transparent, that the rays coming through may be dyed by the color of the medium (which is of great consequence in this) and green Coppras be mingled with the oil, or what moisture it burns with, and they be well ground together, that the liquor may be green.  Make your cotton of some Linen of the same color or Bombast.  This being smeared with it, must burn in that lamp.  The light that is opposite against you, will show all faces of the beholders and other things to be green. 

"To make the face seem extreme pale and lean," 

This is easy.  Pour into a large glass very old Wine or Greek Wine, and cast a handful of Salt into it.  Set the glass upon burning coals without a flame, let the glass should break.  It will presently boil.  Put a candle to it, and light it.  Then put out all other lights, and it will make the faces of the bystanders to be such, that they will be one afraid of another.  The same falls out in shops, where bells and metals are melted, for they seem so strangely colored in the dark, that you would wonder at it.  Their lips look pale, wan, and black and blue.  Also let Brimstone, when it burns, be set in the middle of the company, and it will do the same more powerfully.  Anaxilaus the philosopher was wont to work such delusions.  For Brimstone put into a new cup, and set on fire, and carried about, by the repercussion of it when it burns, makes the company look pale and terrible.  That often happened to me when at Naples I walked in the night in the Leucogean mountains.  For the Brimstone burning of itself, made me look so. 






Chapter X 

"Of some mechanical Experiments." 

"The Flying Dragon," 

Or the Comet.  It is made thus;  Make a quadrangle of the small pieces of Reeds, that the length may be to the breadth, on and half in proportion.  Put in two diameters on the opposite parts or angles, where they cut on the other.  Bind it with a small cord, and of the same bigness.  Let it be joined with two others that proceed from the heads of the engine.  Then, cover it with paper or thin linen, that there be no burden to weigh upon it.  Then from the top of a tower, or some high place, send it out where the wind is equal and uniform, not in to great winds, lest they break the workmanship, nor yet to small, for if the wind be still, it will not carry it up, and the weak wind makes it less labor.  Let it not fly right forth, but obliquely, which is effected by a cord that comes from one end to the other, and by the long tail which you shall make of cords of equal distance, and papers tied unto them.  So being gently let forth, it is to be guided by the artificers hand, who must not move it idly or sluggishly, but forcibly.  So this flying sail flies into the air.  When it is raised a little (for here the wind is broken by the windings of the houses) you can hardly guide it, or hold it in your hands.  Some place a lantern in it, that it may show like a comet.  Others put a Cracker of paper, wherein Gunpowder is rolled, and when it is in the air, by the cord there is send a light match, by a ring or something that will abide.  This presently flies to the sail, and gives fire to the mouth of it, and the engine with a thundering noise, flies into many parts, and falls to the ground.  Others bind a Cat or Whelp, and so they hear cries in the air.  Hence may an ingenious man take occasion, to consider how to make a man fly, by huge wings bound to his elbows and breast.  But he must from his childhood, by degrees, use to move them, always in a higher place.  If any man think this a wonder, let him consider what is reported, that Archytas the Pythagorean did.  For many of the noble Greeks, and Favorinus the Philosopher, the greatest searcher out of Antiquities, have written affirmatively, that the frame of a Pigeon made of wood, was formed by Archytas, by some art, and made to fly.  It was so balanced in the air by weights, and moved by an aerial Spirit within it. 

Soli Deo Gloria 

FINIS. 

