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I vow to strive to apply my professional skills only to projects which,
after conscientious examination, I believe to contribute to the goal of
coexistence of all human beings in peace, human dignity and self-
fulfillment.

I'believe that this goal requires the provision of an adequate supply of the
necessities of life (good food, air, water, clothing and housing, access to
natural and man-made beauty), education, and opportunities to enable
each person to work out for himself his life objectives and to develop
creativeness and skill in the use of hands as well as head.

I vow to struggle through my work to minimise danger; noise; strain

or invasion of privacy of the individual; pollution of earth, air or water;
destruction of natural beauty, mineral resources and wildlife.

Thring, Meredith

New Scientist

Scientist’s Oath

January 7, 1971
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PREFACE

The wisdom of the wise and the experience of ages, may be preserved by
quotations.

Isaac Disraeli
Curiosities of Literature

The importance of reading books that have become classics is not just to be
able to know the level of understanding in olden times—a sort of datum for a
phylogeny of knowledge. The value is also to capture the visions and the styles
of the scientists who preceded us.

Linda Price Thomson
The Common but Less Frequent Loon and Other Essays
Chapter 10 (p. 69)

In 1995 I needed a book of statistical quotations. When I went to the
library I found that there wasn’t such a book and so decided to compile
my own. That book of statistical quotations has now grown into a series
of six science quotation books. Scientifically Speaking: A Dictionary of
Quotations, the sixth book of the series, is the largest compilation of
published science quotations available to readers. It is a book that is
designed to be entertaining but not authoritive; informative but not
instructive. The purpose of the book is to present quotations so that
the reader can gain an idea as to the depth and breadth of the subject of
science and, also, to help the reader ‘capture the visions and the styles
of the scientists’ of both the past and of the present. The bibliography is
intended for those individuals who may wish to search for more details
about the quotations listed.

With so many well-written books of quotations on the market is
another book of quotations really needed? We and our publisher agreed
that there was a need since the standard dictionaries of quotations,
for whatever cause, are sorely weak in providing entries devoted to
quotations on science. Scientifically Speaking fills that need.

The understanding of the history, the accomplishments and failures,
and the meaning of science requires a knowledge of what has been said

X1



xii SCIENTIFICALLY SPEAKING

by the authoritative and the not so authoritative philosophers, novelists,
playwrights, poets, scientists and laymen about science. Because of the
multidisciplinary interrelationships that exist it is virtually impossible
for an individual to keep abreast of the literature outside of their
own particular specialization. With this in mind, Scientifically Speaking
contains the words and wisdom of several hundred individuals—
scientists, writers, philosophers, poets and academicians. The book
assumes a particularly important role as a guide to what has been said
from the past through to the present about science.

Perhaps the reader may ask, of what consequence is it whether the author’s exact

language is preserved or not, provided we have his thought? The answer is,

that inaccurate quotation is a sin against truth. It may appear in any particular

instance to be a trifle, but perfection consists in small things, and perfection is
no trifle.

Robert W Shaunon

The Canadian Magazine

Misquotation
October 1898

Scientifically Speaking was designed as an aid for the general reader who
has an interest in science topics as well as for the experienced scientist.
The general reader with no knowledge of science who reads Scientifically
Speaking can form a pretty accurate picture of what science is. Students
can use the book to increase their understanding of the complexity
and richness that exists within the scientific disciplines. Finally, the
experienced scientist will find Scientifically Speaking useful as a source
of quotes for use in the classroom, in papers and in presentations. We
have striven to compile the book so that any reader can easily and quickly
access the wit and wisdom that exists and a quick glance through the
table of contents will show the variety of topics discussed.

A book of quotations, even as restricted in scope as Scientifically
Speaking is, can never be complete. Many quotations worthy of entry
have, no doubt, been omitted because we did not know of them.
However, we have tried to make it fairly comprehensive and have
searched far and wide for the material. If you are aware of any quotes
that should be included please send them in for the second edition.

Quite a few of the quotations have been used frequently and will
be recognized while others have probably not been used before. All of
the quotations included in Scientifically Speaking were compiled with the
hope that they will be found useful. The authority for each quotation has
been given with the fullest possible information that we could find so as
to help you pinpoint the quotation in its appropriate context or discover
more quotations in the original source. When the original source could
not be located we indicated where we found the quote. Sometimes,
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however, we only had the quote and not the source. When this happened
we listed the source as unknown and included the quotation anyway so
that it would not become lost in time.

How to Use This Book

1. A quotation for a given subject may be found by looking for that
subject in the alphabetical arrangement of the book itself. This
arrangement will be approved, we believe, by the reader in making
it easier to locate a quotation. To illustrate, if a quotation on
‘Abstraction’ is wanted, you will find nine quotations listed under
the heading ABSTRACTION. The arrangement of quotations in this
book under each subject heading constitutes a collective composition
that incorporates the sayings of a range of people.

2. To find all the quotations pertaining to a subject and the individuals
quoted use the SUBJECT BY AUTHOR INDEX. This index will help
guide you to the specific statement that is sought. A brief extract of
each quotation is included in this index.

3. It will be admitted that at times there are obvious conveniences in
an index under author’s names. If you recall the name appearing in
the attribution or if you wish to read all of an individual author’s
contributions that are included in this book then you will want to
use the AUTHOR BY SUBJECT INDEX. Here the authors are listed
alphabetically along with their quotations. The birth and death dates
are provided for the authors whenever we could determine them.

Thanks
It is never superfluous to say thanks where thanks are due. Firstly,
we want to thank Jim Revill and Al Troyano, of Institute of Physics
Publishing, who have assisted us so very much with our books. Next,
we thank the following libraries for allowing us to use their resources:
The Jesse H. Jones Library and the Moody Memorial Library, Baylor
University; the main library of the University of Mary-Hardin Baylor; the
main library of the Central Texas College; the Perry-Castarieda Library,
the Undergraduate Library, the Engineering Library, the Law Library,
the Physics-Math-Astronomy Library, and the Humanities Research
Center, all of the University of Texas at Austin. Again, we wish to
thank Joe Gonzalez, Matt Pomeroy, Debbie Frank, JoAnna Cook, Chris
Braun, Ken McFarland, Craig McDonald, Kathryn Kenefick, Brian Camp,
Robert Clontz, and Gabriel Alvarado of the Perry-Castafieda Library for
putting up with us when we were checking out the hundreds of books.
Finally, we wish to thank our children Maritza, Maurice, and Marilynn
for their assistance in finding the books we needed when we were at the
libraries.

A great amount of work goes into the preparation of any book. When
the book is finished there is then time for the editors and authors to
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enjoy what they have written. It is hoped that this book will stimulate
your imagination and interests in matters about science and the scientific
disciplines, and this hope has been eloquently expressed by Helen Hill
(quoted in Llewellyn Nathaniel Edwards A Record of History and Evolution
of Early American Bridges, p. xii):

If what we have within our book
Can to the reader pleasure lend,

We have accomplished what we wished,
Our means have gained our end.

Carl Gaither
Alma Cavazos-Gaither
January 2000



ABSTRACTION

Bacon, Francis

Although the roads to human power and to human knowledge lie
close together, and are nearly the same, nevertheless on account of the
pernicious and inveterate habit of dwelling on abstractions, it is safer to
begin and raise the sciences from those foundations which have relation
to practice, and to let the active part itself be as the seal which prints
and determines the contemplative counterpart.

Novum Organum
Aphorism IV

Dingle, Herbert

Abstraction is the detection of a common quality in the characteristics of
anumber of diverse observations: it is the method supremely exemplified
in the work of Newton and Einstein . . .

A hypothesis serves the same purpose, but in a different way. It
relates apparently diverse experiences, not by directly detecting a
common quality in the experiences themselves, but by inventing a
fictitious substance or process or idea, in terms of which the experience
can be expressed. A hypothesis, in brief, correlates observations by
adding something to them, while abstraction achieves the same end by
subtracting something.

Science and Human Experience (pp. 22-3)

Haber, Fritz

The field of scientific abstraction encompasses independent kingdoms of
ideas and of experiments and within these, rulers whose fame outlasts
the centuries.

In Richard Willstétter
From My Life
Chapter 8 (p. 174)

Huxley, Aldous
Knowledge is power and, by a seeming paradox, it is through their
knowledge of what happens in this unexperienced world of abstractions

1



2 SCIENTIFICALLY SPEAKING

and inferences that scientists and technologists have acquired their
enormous and growing power to control, direct and modify the world
of manifold appearances in which human beings are privileged and
condemned to live.

Literature and Science
Chapter 3 (p. 9)

Joubert, Joseph
How many people become abstract in order to appear profound! Most
abstract terms are shadows that conceal a void.

Pensées
XI (p. 88)

More, Louis Trenchard

The goal of science is mathematics, and while mathematics may be said
to be the only true science since it has the only true scientific method,
mathematics is not a science because it deals with abstractions and
ignores concrete phenomena.

The Limitations of Science
Chapter V (p. 151)

Russell, Bertrand
The power of using abstractions is the essence of intellect, and with every
increase in abstraction the intellectual triumphs of science are enhanced.

The Scientific Outlook
Chapter III (p. 87)

Sullivan, J.W.N.

Science, indeed, tells us a very great deal less about the universe than we
have been accustomed to suppose, and there is no reason to believe that
all we can ever know must be couched in terms of its thin and largely
arbitrary abstractions.

Beethoven, His Spiritual Development
Art and Reality (pp. 21-2)

Whitehead, Alfred North

Matter-of-fact is an abstraction, arrived at by confining thought to purely
formal relations which then masquerade as the final reality. This is why
science, in its perfection, relapses into the study of differential equations.
The concrete world has slipped through the meshes of the scientific net.

Modes of Thought (p. 25)
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. . . the utmost abstractions are the true weapons with which to control
our thought of concrete fact.

Science and the Modern World
Chapter II (p. 32)
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How many people become abstract in order to appear profound!
Joseph Joubert — (See p. 2)



ADMINISTRATION OF
SCIENCE

Mellanby, Kenneth
. the corridors of power have a strong attraction for even the
most devoted investigator, and these corridors seldom lead back to the
laboratory.
New Scientist

Disorganisation of Scientific Research (p. 436)
Volume 59, Number 86023, August 1973

Wiener, Norbert

There are many administrators of science and a large component of the
general population who believe that mass attacks can do anything, and
even that ideas are obsolete. Behind this drive to the mass attack there
are a number of strong psychological motives. Neither the public nor the
big administrator has too good an understanding of the inner continuity
of science, but they have both seen its world-shaking consequences, and
they are afraid of it. Both of them wish to decerebrate the scientist, as
the Byzantine State emasculated its civil servants. Moreover the great
administrator who is not sure of his own intellectual level can aggrandise
himself only by cutting his scientific employees down to size.

I Am A Mathematician
Epilogue (p. 363)



AESTHETICS

Bragg, W.L.
When one has sought long for the clue to a secret of nature, and is
rewarded by grasping some part of the answer, it comes as a blinding
flash of revelation: it comes as something new, more simple and at the
same time more aesthetically satisfying than anything one would have
created in one’s own mind. This conviction is of something revealed, and
not something imagined.

In C.A. Coulson

Science and Christian Belief
Christian Belief (p. 99)

Kline, Morris

Much research for new proofs of theorems already correctly established is
undertaken simply because the existing proofs have no aesthetic appeal.
There are mathematical demonstrations that are merely convincing; to
use a phrase of the famous mathematical physicist, Lord Rayleigh, they
‘command assent.” There are other proofs ‘which woo and charm the
intellect. They evoke delight and an overpowering desire to say, Amen,
Amen.” An elegantly executed proof is a poem in all but the form in
which it is written.

Mathematics in Western Culture (p. 470)

Kuhn, Thomas S.

The importance of aesthetic considerations can sometimes be decisive.
Though they often attract only a few scientists to a new theory, it is
upon those few that its ultimate triumph may depend. If they had not
quickly taken it up for highly individual reasons, the new candidate for
paradigm might never have been sufficiently developed to attract the
allegiance of the scientific community as a whole.

The Structure of Scientific Revolutions (p. 156)

5
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Penrose, Roger
Aesthetic qualities are important in science, and necessary, I think, for
great science.

Scientific American

In John Horgan

Quantum Consciousness (p. 32)
Volume 261, Number 5, November 1989

Poincaré, Henri
And it is because simplicity, because grandeur, is beautiful, that we
preferably seek simple facts, sublime facts, that we delight now to follow
the majestic course of the stars, not to examine with the microscope that
prodigious littleness which is also a grandeur, now to seek in geologic
time the traces of a past which attracts because it is far away.

The Foundations of Science

Science and Method
The Choice of Facts (p. 23)

Sullivan, J.W.N.
Since the primary object of the scientific theory is to express the
harmonies which are found to exist in nature, we see at once that these
theories must have an aesthetic value. The measure of the success of a
scientific theory is, in fact, a measure of its aesthetic value, since it is a
measure of the extent to which it has introduced harmony in what was
before chaos.

The Athenaeum

The Justification of the Scientific Method (p. 275)
Number 4644, May 2, 1919

Thomson, Sir George
One can always make a theory, many theories, to account for known
facts, occasionally even to predict new ones. The test is aesthetic.

The Inspiration of Science
The Scientific Method (p. 17)



AGE OF SCIENCE

Compton, Karl Taylor

We live in an age of science. I do not say “an age of technology” for
every age has been an age of technology. We recognize this when we
describe past civilizations as the Stone Age, the Bronze Age, and the
Age of Steam or of Steel, thus implicitly admitting that the stage of
civilization is determined by the tools at man’s disposal—in other words,
by his technology . . . Science, unlike invention and technical skill, is a
relatively modern concept.

A Scientist Speaks (p. 1)

Kronenberger, L.

Nominally a great age of scientific inquiry, ours has actually become an
age of superstition about the infallibility of science; of almost mystical
faith in its nonmystical methods; above all . . . of external verities; of
traffic-cop morality and rabbit-test truth.

Company Manners
Chapter 4 (p. 94)

Russell, Bertrand
So far I have been speaking of theoretical science, which is an attempt to
understand the world. Practical science, which is an attempt to change the
world, has been important from the first, and has continually increased
in importance, until it has almost ousted theoretical science from men’s
thoughts . . . The triumph of science has been mainly due to its practical
utility, and there has been an attempt to divorce this aspect from that of
theory, thus making science more and more a technique, and less and
less a doctrine as to the nature of the world. The penetration of this point
of view to philosophers is very recent.

History of Western Philosophy

Book Three
Chapter I (p. 480)
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To say that we live in an age of science is a common place, but like
most common places, it is only partially true. From the point of view of
our predecessors, if they could view our society, we should, no doubt,
appear to be very scientific, but from the point of view of our successors,
it is probable that the exactly opposite would seem to be the case.

The Scientific Outlook
Introduction (p. 9)

M JUST POPPING ALONG

THE CORRIDOR .. .. WE WON'T sea\ HiM AGAINT
~—~—— "/:\”\,.
‘ < RS
SN % \ /

. . . the corridors of power have a strong attraction for
even the most devoted investigator, and these corridors
seldom lead back to the laboratory.

Kenneth Mellanby - (See p. 4)



ANALOGY

Campbell, Norman R.

. analogies are not “aids” to the establishment of theories; they are
an utterly essential part of theories, without which theories would be
completely valueless and unworthy of the name. It is often suggested that
the analogy leads to the formulation of the theory, but once the theory
is formulated the analogy has served its purpose and may be removed
and forgotten. Such a suggestion is absolutely false and perniciously
misleading.

Physics, The Elements
Chapter VI (p. 129)

To regard analogy as an aid to the invention of theories is as absurd as
to regard melody as an aid to the composition of sonatas.

Physics, The Elements
Chapter VI (p. 130)

Cohen, Motrris R.
. . . the number of available analogies is a determining factor in the
growth and progress of science.

The Meaning of Human History
Chapter 8 (p. 249)

Hesse, Mary B.

. one of the main functions of an analogy or model is to suggest
extensions of the theory by considering extensions of the analogy, since
more is known about the analogy than is known about the subject
matter of the theory itself . . . A collection of observable concepts in
a purely formal hypothesis suggesting no analogy with anything would
consequently not suggest either any directions for its own development.

British Journal for the Philosophy of Science

Operational Definition and Analogy in Physical Theories (p. 291)
Volume II, Number 8, February 1952
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Latham, Peter
It is safest and best to fill up the gap of our knowledge from analogy.

In William Bean
Aphorisms from Latham (p. 37)

Thoreau, Henry David
All perception of truth is the detection of an analogy . . .

The Journal of Henry D. Thoreau
Volume II
September 5, 1851 (p. 463)

Westbrock, Peter

We have known since the days of Kant that scientific arguments must
never be founded on analogies, but the authors are dead serious about
these poetic digressions.

The Times Higher Education Supplement
The Oceans Inside Us
November 3, 1995



ANSWER

McKuen, Rod

Think of all the men who never knew the answers
think of all those who never even cared.

Still there are some who ask why

who want to know, who dare to try.

Listen to the Warm Poems
Here He Comes Again

Pasteur, Louis
Science proceeds by successive answers to questions more and more
subtle, coming nearer and nearer to the very essence of phenomena.

Etudes sur la Biere

11



ANTI-SCIENCE

Anderson, Maxwell

. if you live you have to be going somewhere. You have to choose
a direction. And science is completely impartial. It doesn’t give a damn
which way you go. It can invent the atom bomb but can’t tell whether to
use it or not. Science is like—well, it’s like a flashlight in a totally dark
room measuring two billion light-years across—and with walls that shift
away from you as you go towards them. The flash can show you where
your feet are on the floor; it can show you the furniture or the people
close by; but as for which direction you should take in that endless room
it can tell you nothing.

Joan of Lorraine
Act II, Rehearsal Preface (p. 83)

Asimov, Isaac

A public that does not understand how science works can, all too easily,
fall prey to those ignoramuses . . . who make fun of what they do
not understand, or to the sloganeers who proclaim scientists to be the
mercenary warriors of today, and the tools of the military. The difference
.. . between . . . understanding and not understanding . . . is also the
difference between respect and admiration on the one side, and hate and
fear on the other.

In Lewis Wolpert
The Unnatural Nature of Science
Introduction (p. ix)

France, Anatole

I hate science . . . for having loved it too much, after the manner of
voluptuaries who reproach women with not having come up to the
dream they formed of them.

The Authorized English Translation of the Novels and
Short Stories of Anatole France

Volume II

The Opinions of Jérome Coignard

Chapter 9 (p. 113)

12
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Gissing, George
I hate and fear science because of my conviction that for long to come
if not for ever, it will be the remorseless enemy of mankind. I see it
destroying all simplicity and gentleness of life, all the beauty of the
world; I see it restoring barbarism under a mask of civilization; I see
it darkening men’s minds and hardening their hearts; I see it bringing
a time of vast conflicts which will pale into insignificance ‘the thousand
wars of old” and, as likely as not, will wheel all the laborious advances
of mankind in blood-drenched chaos.

In Morris Goran

Science and Anti-Science
Chapter 3 (p. 23)

Green, Celia
The object of modern science is to make all aspects of reality equally
boring, so that no one will be tempted to think about them.

The Decline and Fall of Science
Aphorisms (p. 2)

Hardy, Thomas
Well: what we gain by science is, after all, sadness, as the Preacher saith.
The more we know of the laws & nature of the Universe the more ghastly
a business we perceive it all to be—& the non-necessity of it.
Collected Letters
Volume 3

Letter to Edward Clodd
February 27, 1902 (p. 5)



APPLIED SCIENCE

Bacon, Francis

Even when men build any science and theory upon experiment, yet they
almost always turn with premature and hasty zeal to practice, not merely
on account of the advantage and benefit to be derived from it, but in
order to seize upon some security in a new undertaking of their not
employing the remainder of their labor unprofitably, and by making
themselves conspicuous, to acquire a praetor name for their pursuit.

Novum Organum
First Book, 70

Compton, Karl Taylor
Applied science is not an end in itself, but it is the most powerful means
ever discovered for supplying the opportunity to secure the finest things
of life.

A Scientist Speaks (p. 9)

Einstein, Albert

It is not enough that you should understand about applied science in
order that your work may increase man’s blessings. Concern for the man
himself and his fate must always form the chief interest of all technical
endeavors; concern for the great unsolved problems of the organization
of labor and the distribution of our mind shall be a blessing and not a
curse to mankind.

Never forget this in the midst of your diagrams and equations.

The NY Times
Einstein Seeks Lack in Applying Science (p. 6)
February 17, 1931

Why does this magnificent applied science which saves work and makes
life easier bring us so little happiness? The simple answer runs: Because
we have not yet learned to make sensible use of it.

The NY Times
Einstein Seeks Lack in Applying Science (p. 6)
February 17, 1931

14
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Huxley, Aldous
Applied Science is a conjurer, whose bottomless hat yields impartially
the softest of Angora rabbits and the most petrifying of Medusas.

Tomorrow and Tomorrow and Tomorrow
The Desert (p. 85)

Huxley, Thomas
I often wish that this phrase “applied science”, had never been invented.
For it suggests that there is a sort of scientific knowledge of direct
practical use, which can be studied apart from another sort of scientific
knowledge, which is of no practical utility, and which is termed “pure
science”. But there is no more complete fallacy than this.
Collected Essays
Volume III

Science and Education
Science and Culture (p. 137)

Pasteur, Louis
There does not exist a category of science to which one can give the name
applied science. There are science and the applications of science, bound
together as the fruit of the tree which bears it.

Revue Scientifique

Pourquoi la France n’a pas trouvé hommes supérieurs
au montant du péril (1871)

Porter, Sir George
To feed applied science by starving basic science is like economising on
the foundations of a building so that it may be built higher.

New Scientist

Lest the Edifice of Science Crumble (p. 16)
Volume 11, Number 1524, September 1986

Thomas, Lewis

[Surprise] is the element that distinguishes applied science from basic . . .
When you are organized to apply knowledge, set up targets, produce a
usable product, you require a high degree of certainty from the outset. All
the facts on which you base protocols must be reasonably hard facts with
unambiguous meaning. The challenge is to plan the work and organize
the workers so that it will come out precisely as predicted. For this, you
need centralized authority, elaborately detailed time schedules, and some
sort of reward system based on speed and perfection. But most of all you
need the intelligible basic facts to begin with, and these must come from
basic research. There is no other source.

In basic research, everything is just the opposite. What you need at
the outset is a high degree of uncertainty; otherwise it isn’t likely
to be an important problem. You start with an incomplete roster of
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facts, characterized by their ambiguity; often the problem consists of
discovering the connections between unrelated pieces of information.
You must plan experiments on the basis of probability, or even bare
possibility, rather than certainty. If an experiment turns out precisely as
predicted this can be very nice, but it is only a great event if at the same
time it is a surprise. You can measure the quality of the work by the
intensity of astonishment.

The Lives of a Cell
The Planning of Science (pp. 118-9)

Wheeler, Edgar C.

. . . they cannot remain indefinitely in any field of pure research. For
every time they come upon a new bit of knowledge, almost instantly
they discover some practical application. Thus the dividing line between
pure science and applied science becomes thin.

The World’s Work
Makers of Lightning (p. 271)
January 1927



AXIOMS

Chargaff, Erwin
. nowadays our sciences, quick and fickle, wear out dogmas in 10
years, and axioms take only a little longer.

Perspectives in Biology and Medicine

Bitter Fruits from the Tree of Knowledge
Section VIII (p. 496)

Volume 16, Number 4, Summer 1973

Raju, P.T.
We are driven to conclude that science, like mathematics, is a system of
axioms, assumptions, and deductions; it may start from being, but later
leaves it to itself, and ends in the formation of a hypothetical reality that
has nothing to do with existence; or it is the discovery of an ideal being
which is of course, present in what we call actuality, and renders it an
existence for us only by being present in it.

Idealistic Thought of India (p. 84)
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BEAUTY

Curie, Marie

I am among those who think that science has great beauty . . . A scientist
in his laboratory is not only a technician but also a child placed in front
of natural phenomena which impresses him like a fairy tale.

In Eve Curie
Madame Curie
Full Bloom (p. 341)

Dretske, Fred 1.
Beauty is in the eye of the beholder, and information is in the head of
the receiver.

Knowledge & the Flow of Information
Preface (p. vii)

Kragh, Helge
The main problem is that beauty is essentially subjective and hence
cannot serve as a commonly defined tool for guiding or evaluating
science. It is, to say the least, difficult to justify aesthetic judgment by
rational arguments . . . The sense of aesthetic standards is part of the
socialization that scientists acquire; but scientists, as well as scientific
communities, may have widely different ideas of how to judge the
aesthetic merit of a particular theory. No wonder that eminent physicists
do not agree on which theories are beautiful and which are ugly.
Dirac: A Scientific Biography
Chapter 14 (pp. 287-8)

Oppenheimer, J. Robert
The profession I'm part of has as its whole purpose, the rendering of
the physical world understandable and beautiful. Without this you have
only tables and statistics.

Look
With Oppenheimer on an Autumn Day (p. 63)
Volume 30, Number 26, December 27, 1966

18
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Science is not everything. But science is very beautiful.

Look
With Oppenheimer on an Autumn Day (p. 63)
Volume 30, Number 26, December 27, 1966

Weil, Simone
The true definition of science is this: the study of the beauty of the world.

The Need for Roots
Part Three (p. 261)

PSSST...YOU WANT BUY MUDDY PoSTCARD. 7!

There exists today a universal language . . .

it is about time that Broken English be regarded
as a language in its own right.

Hendrik B.G. Casimir — (See p. 26)



BOOKS

Heaviside, Oliver

The following story is true. There was a little boy, and his father said,
“Do try to be like other people. Don’t frown.” And he tried and tried,
but could not. So his father beat him with a strap; and then he was eaten
up by lions.

Reader, if young, take warning by his sad life and death. For though it
may be an honour to be different from other people, if Carlyle’s dictum
about the 30 million be still true, yet other people do not like it. So, if
you are different, you had better hide it, and pretend to be solemn and
wooden-headed. Until you make your fortune. For most wooden-headed
people worship money; and, really, I do not see what else they can do.
In particular, if you are going to write a book, remember the wooden-
headed. So be rigorous; that will cover a multitude of sins. And do not
frown.

Electromagnetic Theory
Volume III (p. 1)

Huxley, Thomas
... books are the money of Literature, but only the counters of Science.

Collected Essays

Volume III

Science and Education

Universities: Actual and Ideal (p. 213)

Richards, I.A.
A book is a machine to think with . . .

Principles of Literary Criticism
Preface (p. 1)

Slosson, E.E.
One obstacle in the way of spreading science, that is of inculcating the
scientific habit of mind, is that people have learned to read too well.

20
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Books may become an impediment to learning. Our students are taught
how to learn to read but not always how to read to learn.

Digest of the Proceedings of the Second Annual Meeting of the

American Association for Adult Education

Adult Education in Science (p. 53)
1927

Twain, Mark

There are three infallible ways of pleasing an author, and the three form
a rising scale of compliment: 1—to tell him you have read one of his
books; 2—to tell him you have read all of his books; 3—to ask him to let
you read the manuscript of his forthcoming book. No. 1 admits you to
his respect; No. 2 admits you to his admiration; No. 3 carries you clear
into his heart.

The Tragedy of Pudd'nhead Wilson
Chapter XI

Wittgenstein, Ludwig
The popular scientific books by our scientists aren’t the outcome of hard
work, but are written when they are resting on their laurels.

Culture and Value (p. 42e)



CHAOS

Adams, Henry
Briefly chaos is all that science can logically assert of the supersensuous.

The Education of Henry Adams
The Grammar of Science (p. 451)

.. . Chaos was the law of nature; Order was the dream of man.

The Education of Henry Adams
The Grammar of Science (p. 451)

Blackie, John Stuart
Chaos, Chaos, infinite wonder!
Wheeling and reeling on wavering wings; . . .

Musa Burschicosa
A Song of Geology

Bronk, Detlev W.
Science, like art, music and poetry, tries to reduce chaos to the clarity
and order of pure beauty.

Journal of the American Medical Association
In Max Levin

Our Debt to Hughlings Jackson (p. 996)
Volume 191, Number 12, March 22, 1965

George, William H.
One man’s explanation may be another man’s chaos.

The Scientist in Action
Personal Basis (p. 331)

Kant, Immanuel
... God has put a secret art into the forces of nature so as to enable it to
fashion itself out of chaos into a perfect world system . . .

Universal Natural History and Theory of the Heavens
Preface (p. 27)

22



COMMON SENSE

Ackoff, Russell Lincoln
. common sense . . . has the very curious property of being more
correct retrospectively than prospectively. It seems to me that one of the
principal criteria to be applied to successful science is that its results
are almost always obvious retrospectively; unfortunately they seldom
are prospectively. Common sense provides a kind of ultimate validation
after science has completed its work; it seldom anticipates what science

is going to discover.

In Anthony de Reuck, Maurice Goldsmith and Julie Knight (Editors)
Decision Making in National Science Policy

Operational Research and National Science Policy
Discussion (p. 96)

Davy, Sir Humphrey
In the progress of an art, from its rudest to its more perfect state, the
whole process depends upon experiments. Science is in fact nothing more
than the refinement of common sense making use of facts already known
to acquire new facts.

Consolations in Travel

Dialogue V
The Chemical Philosopher (p. 163)

Dewey, John
. . unless the materials involved can be traced back to the material of
common sense concern there is nothing whatever for scientific concern
to be concerned with.
The Journal of Philosophy

Common Sense and Science (p. 206)
Volume XLV, Number 8, April 18, 1948

23
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Holmes, Oliver Wendell
Science is a first-rate piece of furniture for a man’s upper chamber, if he
has common sense on the ground-floor.

The Poet at the Breakfast-Table (p. 141)

Huxley, Thomas
Science is, I believe, nothing but trained and organized common sense,
differing from the latter only as a veteran may differ from a raw recruit:
and its methods differ from those of common sense only as far as the
guardsman’s cut and thrust differ from the manner in which a savage
wields a club.
Collected Essays
Volume III

Science and Education
On The Educational Value of the Natural History of Science (p. 45)

Lehrer, Keith

The overthrow of accepted opinion and the dictates of common sense are
often essential to epistemic advance. Moreover, an epistemic adventurer
may arrive at beliefs that are not only new and revelatory, but also
better justified than those more comfortably held by others. The principle
of the conservation of accepted opinion is a roadblock to inquiry, and,
consequently, it must be removed.

Knowledge
Chapter 7 (p. 184)

Luria, S.E.
Significant advances in science often have a peculiar quality: they
contradict obvious, commonsense opinions.

A Slot Machine, A Broken Test Tube: An Autobiography

The Science Path: IV
Looking Back (p. 116)

Oppenheimer, J. Robert

. . . distrust all the philosophers who claim that by examining science
they come to the results in contradiction with common sense. Science is
based on common sense; it cannot contradict it.

Foundations for World Order
The Scientific Foundations for World Order (p. 51)

Common sense is not wrong in the view that it is meaningful, appropriate
and necessary to talk about the large objects of our daily experience . . .
Common sense is wrong only if it insists that what is familiar must
reappear in what is unfamiliar.

Science and the Common Understanding
Uncommon Sense (pp. 74-5)
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Popper, Karl R.
All science and all philosophy are enlightened common sense.
Objective Knowledge (p. 34)

Thomson, J.A.

... one of the most marked characteristics of science is its critical quality,
which is just what common-sense lacks. By common-sense is usually
meant either the consensus of public opinion, of unsystematic everyday
thinking, the untrustworthiness of which is notorious, or the verdict of
uncritical sensory experience, which has so often proved fallacious. It
was “common-sense” that kept the planets circling around the earth; it
was “common-sense” that refused to accept Harvey’s demonstration of
the circulation of the blood.

Introduction to Science
Chapter II (p. 39)

Titchener, E.B.
Common sense is the very antipodes of science.

Systematic Psychology
Science and Logic (p. 48)

Whitehead, Alfred North

Now in creative thought common sense is a bad master. Its sole criterion
for judgment is that the new ideas shall look like the old ones. In other
words it can only act by suppressing originality.

An Introduction to Mathematics
Chapter 11 (p. 116)

Wolpert, Lewis
. one of the strongest arguments for the distance between common
sense and science is that the whole of science is totally irrelevant to
people’s day-to-day lives.
The Unnatural Nature of Science
Chapter I (p. 16)



COMMUNICATION IN
SCIENCE

Casimir, Hendrik B.G.

There exists today a universal language that is spoken and understood
almost everywhere: it is Broken English. I am not referring to Pidgin-
English—a highly formalized and restricted branch of B.E.—but to the
much more general language that is used by the waiters in Hawaii,
prostitutes in Paris and ambassadors in Washington, by businessmen
from Buenos Aires, by scientists at international meetings and by dirty-
postcard peddlers in Greece—in short, by honorable people like myself
all over the world . . . The number of speakers of Broken English is so
overwhelming and there are so many for whom B.E. is almost the only
way of expressing themselves—at least in certain spheres of activity—
that it is about time that Broken English be regarded as a language in its
own right.

Haphazard Reality
Chapter 4
Broken English (p. 122)

Chargaff, Erwin
. . . there is no real popularization possible, only vulgarization that in
most instances distorts the discoveries beyond recognition.

Perspectives in Biology and Medicine

Bitter Fruits from the Tree of Knowledge
Section III (p. 491)

Volume 16, Number 4, Summer 1973

Compton, Karl Taylor
The whole history of scientific progress illustrates the importance of free
communication of ideas, of co-operative work at all levels, of adequate
support and facilities, and above all, of high grade research workers and
top-notch leadership.

A Scientist Speaks (p. 11)
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Dornan, Christopher
Science is seen as an avenue of access to assured findings, and
scientists—in the dissemination of these findings—as the initial sources.
The members of the laity are understood purely as recipients of this
information. Journalists and public relations personnel are viewed as
intermediaries through which the scientific findings filter. The task for
science communication is to transmit as much information as possible
with maximum fidelity.
Critical Studies in Mass Communication
Some Problems of Conceptualizing the Issues of

“Science and the Media” (p. 51)
Volume 7, Number 1, March 1990

Gibbs, Willard
Science is, above all, communication.
Attributed
In H.N. Parton

Science is Human
Science and the Liberal Arts (p. 11)

Ingle, Dwight J.

Science cannot be equated to measurement, although many contempor-
ary scientists behave as though it can. For example, the editorial policies
of many scientific journals support the publication of data and exclude
the communication of ideas.

Principles of Research in Biology and Medicine
Chapter 1 (p. 3)

Maslow, A.H.

I do not recall seeing in the literature with which I am familiar, any
paper that criticized another paper for being unimportant, trivial or
inconsequential.

Motivation and Personality
Chapter 2 (p. 14)

Michelson, A.A.

Science, when it has to communicate the results of its labor, is under the
disadvantage that its language is but little understood. Hence it is that
circumlocution is inevitable and repetitions are difficult to avoid.

Light Waves and Their Uses
Lecture I (p. 1)
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Moore, John A.

. recall some of the lectures you may have heard recently. Did you
always know why the research had been done? Was it clear what problem
was being illuminated by the data presented?

American Zoologist

Science as a Way of Knowing (p. 471)
Volume 24, Number 2, 1984

Moravcsik, M.].

New theories, when first proposed, may appear on the first page of the
New York Times, but their demise, a few years later, never makes even
page 68.

Research Policy
Volume 17, 1988 (p. 293)

Parton, H.N.

Scientists have the duty to communicate, firstly with each other, that
is with those who are interested in the same or allied problems, and
secondly with laymen: by layman I mean anyone not familiar with
their special science, for specialization has raised the level of scientific
achievement so much, that chemists, for example, are usually laymen in
say, biology; we may hope, intelligent laymen.

Science is Human
Science and the Liberal Arts (p. 12)

Aldous Huxley, in a lecture on his grandfather, said that all
communication is literature, and even in scientific writing there is wide
room for the exercise of art.

Science is Human
Science and the Liberal Arts (p. 14)

Roe, Anne
Nothing in science has any value to society if it is not communicated . . .

The Making of a Scientist
Chapter I (p. 17)

Seifriz, William
Our scientific congresses are a hodgepodge of trivia. The conversation is
that of men on the defensive.

Science

A New University (p. 89)
Volume 120, Number 3107, July 16, 1954
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Wang, H.
. . . face-to-face discussion, complete with gestures, not only transmit
ideas much more rapidly between specialists but also generally gets more
directly to the fuller implications of ideas.

Perspectives in Biology and Medicine

The Formal and the Intuitive in the Biological Sciences (p. 528)
Volume 27, Number 4, 1984

Ziman, John
Although the best and most famous scientific discoveries seem to open
whole new windows of the mind, a typical scientific paper has never
pretended to be more than another little piece in a larger jigsaw—not
significant in itself but as an element in a grander scheme. This technique,
of soliciting many modest contributions to the vast store of human
knowledge, has been the secret of Western science since the seventeenth
century, for it achieves a corporate, collective power that is far greater
than any one individual can exert. Primary scientific papers are not
meant to be final statements of indisputable truths; each is merely a
tiny tentative step forward, through the jungle of ignorance.

Nature

Information, Communication, Knowledge (p. 324)
Volume 224, Number 5217, October 25, 1969

It is not enough to observe, experiment, theorize, calculate and
communicate; we must also argue, criticize, debate, expound, summarize,
and otherwise transform the information that we have obtained
individually into reliable, well established, public knowledge.

Nature

Information, Communication, Knowledge (p. 324)
Volume 224, Number 5217, October 25, 1969

The cliché of scientific prose betrays itself ‘Hence we arrive at the
conclusion that . . .” The audience to which scientific publications are
addressed is not passive; by its cheering or booing, its bouquets or
brickbats, it actively controls the substance of the communications that
it receives.

Public Knowledge
Chapter 1 (p. 9)
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Conant, James Bryant
... a useful concept may be a barrier to the acceptance of a better one if
long-intrenched in the minds of scientists.

On Understanding Science
Chapter III (p. 74)

Egler, Frank E.
A concept is nothing more than an idea, a mental creation, which makes
comprehensible a certain group of facts.

The Way of Science
Science Concepts (p. 21)

Concepts are games we play with our heads; methods are games we play
with our hands, which at times are so handy they can be played without
a head.

The Way of Science
The Nature of Science (p. 1)

Riemann, Bernhard
Science is the attempt to comprehend nature by means of concepts.
In CJ. Keyser

The Hibbert Journal
Volume 3, 1904-1905 (pp. 312-3)

Tansley, A.G.

We must never conceal from ourselves that our concepts are creations of
the human mind which we impose on the facts of nature, that they are
derived from incomplete knowledge, and therefore will never exactly fit
the facts, and will require constant revision as knowledge increases.

Journal of Ecology
Classification of Vegetation and the Concept of Development (p. 120)
Volume 8, 1920
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DATA

Fox, Russell

Gorbuny, Max

Hooke, Robert

It has been said that data collection is like garbage collection: before you
collect it you should have in mind what you are going to do with it.

The Science of Science
Chapter 6 (p. 51)

Inose, Hiroshi
Pierce, J.R.
Where is the information we have lost in data?

Information Technology and Civilization
Chapter 7-4 (p. 210)

Katsaros, Kristina
Sometimes there are heated arguments at meetings about how to
interpret data. When you have very few facts, fully interpreting them
can give rise to three or four interpretations—within the error bars, the
uncertainties in the measurements. You get people adhering to one or the
other interpretation for a while, and that’s not based on fact because there
are not enough facts. Eventually more facts are gathered and it becomes
clear what the answer is, and everybody agrees. In the end you have a
new result. That’s the wonderful thing about science, that you can only
find in science. There is a point when there is no doubt anymore. There
is usually a lot of emotional stress before you get rid of some former
idea. There may be a few crackpots who fight it, but if the evidence is
good, eventually all accept it. I think that’s wonderful. One of the best
things about science is that there are some objective answers.
In Linda Jean Shepherd
Lifting the Veil
Receptivity (pp. 99-100)
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Arnold, Thurman

Definition is ordinarily supposed to produce clarity in thinking. It is
not generally recognized that the more we define our terms the less
descriptive they become and the more difficulty we have in using them.

The Folklore of Capitalism
Chapter VII (p. 180)

Boutroux, Emile

There can be nothing clearer or more convenient for the purpose of
setting one’s ideas in order and for conducting an abstract discussion,
than precise definitions and inviolable lines of demarcation.

Science & Religion in Contemporary Philosophy
Chapter I (p. 39)

Collingwood, R.G.

The beginner has in his head a definition of the science; a childish definition,
perhaps, but still a definition; on the science’s subject-matter he has no
definition at all.

The New Leviathan
Part 1, Chapter 1, aphorism 1.43

Einstein, Albert

Every physical concept must be given a definition such that one can in
principle describe, in virtue of this definition, whether or not it applies
in each particular case.

In Maurice Solovine
Lettres & Maurice Solovine (p. 20)

The strangest thing in all this medieval literature is the conviction that
if there is a word there must also be a clear meaning behind it, and the
only problem is to find out that meaning.

In James T. Cushing, C.F. Delaney and Gary M. Gutting
Science and Reality
Letter to Rabbi P.D. Bookstaber, August 24, 1951 (p. 108)
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Hobbes, Thomas

... aman that seeketh precise truth, had need to remember what every
name he uses stands for; and to place it accordingly; or else he will
find himselfe entangled in words, as a bird in lime-twigs; the more he
struggles, the more belimed.

Leviathan
Part I, Chapter IV (p. 56)

Huxley, Aldous

In the scientist verbal caution ranks among the highest of virtues. His
words must have a one-to-one relationship with some specific class of
data or sequence of ideas. By the rules of the scientific game he is
forbidden to say more than one thing at a time, to attach more than
one meaning to a given word, to stray outside the bounds of logical
discourse, or to talk about his private experiences in relation to his work
in the domains of public observation and public reasoning . . .

Literature and Science
Chapter 14 (p. 36)

Newton, Sir Isaac
My Design in this Book is not to explain the Properties of Light by
Hypotheses, but to propose and prove by Reason and Experiments: In
order to which I shall premise the following Definitions and Axioms.
Opticks
Book One, Part I (p. 379)

Ruse, Michael

It is simply not possible to give a neat definition—specifying necessary
and sufficient characteristics—which separates all and only those things
that have ever been called “science”.

Science, Technology & Human Values
Response to the Commentary: Pro Judice (p. 72)
Volume 7, Number 41, Fall 1982



DISCOVERY

Bernard, Claude

A great discovery is a fact whose appearance in science gives rise to
shining ideas, whose light dispels many obscurities and shows us new
paths.

An Introduction to the Study of Experimental Medicine
Part I, Chapter II, Section ii (p. 34)

... adiscovery is generally an unforeseen relation not included in theory,
for otherwise it would be foreseen.

An Introduction to the Study of Experimental Medicine
Part I, Chapter II, Section iii (p. 38)

It has often been said that, to make discoveries, one must be ignorant.
This opinion, mistaken in itself, nevertheless conceals a truth. It means
that it is better to know nothing than to keep in mind fixed ideas based on
theories whose confirmation we constantly seek, neglecting meanwhile
everything that fails to agree with them.

An Introduction to the Study of Experimental Medicine
Part I, Chapter II, Section iii (p. 37)

Men who have excessive faith in their theories or ideas are not
only ill prepared for making discoveries; they also make very poor
observations.

An Introduction to the Study of Experimental Medicine
Part I, Chapter II, Section iii (p. 38)
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Ardent desire for knowledge, in fact, is the one motive attracting and
supporting investigators in their efforts; and just this knowledge, really
grasped and yet always flying away before them, becomes at once their
sole torment and sole happiness. Those who do not know the torment
of the unknown cannot have the joy of discovery, which is certainly the
liveliest that any man can feel.

An Introduction to the Study of Experimental Medicine
Part III, Chapter IV, Section iv (pp. 221-2)

Beveridge, W.L.B.
Often the original discovery, like the crude ore from the mine, is of little
value until it has been refined and fully developed.

The Art of Scientific Investigation
Reason (p. 91)

Camras, Marvin
A scientific discovery . . . doesn’t have to please anybody. It just has to
be in accordance with nature, and it has to work.

In Kenneth A. Brown

Inventors at Work
Marvin Carmas (p. 75)

Chomsky, Noam
Discovery is the ability to be puzzled by simple things.
Chicago Tribune
In Ron Grossman
Strong Words
Asking the Questions
1:5, Section 5, January 1, 1993

Conant, James Bryant

. experimental discoveries must fit the time; facts may be at hand
for years without their significance being realized; the total scientific
situation must be favorable for the acceptance of new views.

On Understanding Science
Chapter III (p. 74)

Davy, Sir Humphrey
Imagination, as well as reason, is necessary to perfection in the
philosophical mind. A rapidity of combination, a power of perceiving
analogies, and of comparing them by facts, is the creative source of
discovery.
In John Davy (Editor)
The Collected Works of Sir Humphrey Davy

Volume VIII
Parallels Between Art and Science (p. 308)
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de Maistre, J.
Those who have made the most discoveries in science are those who
knew Bacon least, while those who have read and pondered him, like
Bacon himself, have not succeeded well.

In H. Selye

From Dream to Discovery
How to Think (p. 263)

Eden, Sir Anthony
Every succeeding scientific discovery makes greater nonsense of old-time
conceptions of sovereignty.

Speech, House of Commons
November 22, 1945

Einstein, Albert
The use of the word ‘Discovery’ in itself is to be deprecated. For discovery
is equivalent to becoming aware of a thing which is already formed; this
links up with proof, which no longer bears the character of ‘discovery’
but, in the last instance, of the means that leads to discovery . . . Discovery
is really not a creative act!

In Alexander Moszkowski

Conversations with Einstein
Chapter V (p. 95)

. . . the scientist finds his reward in what Henri Poincaré calls the joy of
comprehension, and not in the possibilities of application to which any
discovery of his may lead.

In Max Planck

Where is Science Going?
Epilogue (p. 211)

Epps, John

Let it be remembered that there are, in every discovery, two accidents;
the accident of meeting with the fact connected with the discovery, and
the accident of possessing an ingenious, and, in most cases, a great mind
to take advantage of the fact.

Life of John Walker
Chapter XII (p. 295)

Fuller, R. Buckminster
Scientific discovery is invention, and vice versa.

Nine Chains to the Moon
Chapter 22 (p. 181)
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Galton, Francis

I have been speculating about what makes a man a discoverer of
undiscovered things . . . Many men who are very clever—much cleverer
than the discoverers—never originate anything. As far as I can conjecture
the art consists in habitually searching for the causes and meaning of
everything which occurs. This implies sharp observation and requires as
much knowledge as possible of the subject investigated.

In Karl Pearson

The Life, Letters and Labours of Francis Galton
Volume 1II

Letter to his son Horace

December 15, 1871 (p. 1)

Gay-Lussac, Joseph Louis
A discovery is the product of a previous discovery and in its turn it will
give rise to a further discovery.

In Maurice Crosland
Gay-Lussac: Scientist and Bourgeois
Chapter 4 (p. 71)

Hamilton, Sir William Rowan
In physical sciences the discovery of new facts is open to any blockhead
with patience and manual dexterity and acute senses.

In W.LB. Beveridge

The Art of Scientific Investigation
Scientists (p. 144)

Harwit, Martin

The history of most efforts at discovery follows a common pattern,
whether we consider the discovery of varieties of insects, the exploration
of the oceans for continents and islands, or the search for oil reserves in
the ground. There is an initial accelerating rise in the discovery rate
as increasing numbers of explorers become attracted. New ideas and
tools are brought to bear on the search, and the pace of discovery
quickens. Soon, however, the number of discoveries remaining to be
made dwindles, and the rate of discovery declines despite the high
efficiency of the methods developed. The search is approaching an end.
An occasional, previously overlooked feature can be found or a particular
rare species encountered; but the rate of discovery begins to decline
quickly and then diminishes to a trickle. Interest drops, researchers leave
the field, and there is virtually no further activity.

Cosmic Discovery
Chapter I (pp. 42-3)

Huggins, William
From individual minds are born all great discoveries and revolutions of
thought. New ideas may be in the air, and more or less present in many
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minds, but it is always an individual who at the last takes the creative

step and enriches mankind with the living germ-thought of a new era of
opinion.

Presidential address

Royal Society Anniversary Meeting

November 30, 1905

In William H. George

The Scientist in Action

Some Problems in Theorizing (p. 265)

Lovecraft, H.P.

de Castro, Adolphe

What a grown man worships is truth—knowledge—science—light—the
rending of the veil and the pushing back of the shadow. Knowledge, the
juggernaut! There is death in our own ritual. We must kill—dissect—
destroy—and all for the sake of discovery—the worship of the ineffable
light. The goddess Science demands it. We test a doubtful poison by
killing. How else? No thought for self—just knowledge—the effect must
be known.

The Horror in the Museum and Other Revisions
The Last Test (p. 215)

Mayo, William J.
It is a great thing to make scientific discoveries of rare value, but it is
even greater to be willing to share these discoveries and to encourage
other workers in the same field of scientific research.

Proceedings of Staff Meetings, Mayo Clinic

Remarks on the Romance of Medicine
Volume 10, June 19, 1935

Newton, Sir Isaac
No great discovery was ever made without a bold guess.
In W.IB. Beveridge

The Art of Scientific Investigation
Scientist (p. 145)

Planck, Max

Scientific discovery and scientific knowledge have been achieved only
by those who have gone in pursuit of it without any practical purpose
whatsoever in view.

Where is Science Going?
Causation and Free Will (p. 138)
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Polanyi, M.

Discoveries made by the surprising configuration of existing theories

might in fact be likened to the feat of a Columbus whose genius lay in

taking literally and as a guide to action that the earth was round, which

his contemporaries held vaguely and as a mere matter for speculation.
In A.C. Crombie (Editor)

Scientific Change
Commentaries (p. 379)

Reichenbach, Hans

The scientist who discovers a theory is usually guided to his discovery
by guesses; he cannot name a method by means of which he found the
theory and can only say that it appeared plausible to him, that he had
the right hunch or that he saw intuitively which assumption would fit
the facts.

The Rise of Scientific Philosophy
Chapter 14 (p. 230)

Rutherford, Ernest
It is not in the nature of things for any one man to make a sudden,
violent discovery; science goes step by step and every man depends on
the work of his predecessors. When you hear of a sudden unexpected
discovery—a bolt from the blue, as it were—you can always be sure
that it has grown up by the influence of one man or another, and it is
the mutual influence which makes the enormous possibility of scientific
advance. Scientists are not dependent on the ideas of a single man, but
on the combined wisdom of thousands of men, all thinking of the same
problem and each doing his little bit to add to the great structure of
knowledge which is gradually being erected.

In Robert B. Heywood

The Works of the Mind
The Scientist (p. 178)

Safonov, V.

There are scientists who make their chief discovery at the threshold of
their scientific career, and spend the rest of their lives substantiating and
elaborating it, mapping out the details of their discovery, as it were.
There are other scientists who have to tread a long, difficult and often
tortuous path to its end before they succeed in crowning their efforts
with a discovery.

Courage
Chapter 10 (p. 40)

Schiller, F.C.S.
One curious result of this inertia, which deserves to rank among the
fundamental ‘laws’ of nature, is that when a discovery has finally won
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tardy recognition it is usually found to have been anticipated, often with
cogent reason and in great detail.

In Charles Singer (Editor)

Studies in the History and Method of Science

Volume I

Scientific Discovery and Logical Proof (pp. 256-7)

Selye, Hans

It is not to see something first, but to establish solid connections between
the previously known and the hitherto unknown that constitutes the
essence of scientific discovery.

From Dream to Discovery
What Should Be Done (p. 89)

Simon, Herbert
... scientific discovery, when viewed in detail, is an excruciatingly slow
and painful process.

In Robert G. Colodny

Mind and Cosmos
Scientific Discovery and the Psychology of Problem Solving (p. 24)

Smith, Theobald

Great discoveries which give a new direction to currents of thoughts and
research are not, as a rule, gained by the accumulation of vast quantities
of figures and statistics. These are apt to stifle and asphyxiate and they
usually follow rather than precede discovery. The great discoveries are
due to the eruption of genius into a closely related field, and the transfer
of the precious knowledge there found to his own domain.

Boston Medical and Surgical Journal
Volume 172, 1915 (p. 121)

Discovery should come as an adventure rather than as the result of a
logical process of thought. Sharp, prolonged thinking is necessary that
we may keep on the chosen road, but it does not necessarily lead to
discovery.

In W.IB. Beveridge

The Art of Scientific Investigation
Reason (p. 81)

Szent-Gyorgyi, Albert
Discovery consists of seeing what everybody has seen and thinking what
nobody has thought.

Bioenergetics
Part IT (p. 57)
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Thomson, J.J.
A great discovery is not a terminus, but an avenue leading to regions
hitherto unknown. We climb to the top of the peak and find that it
reveals to us another higher than any we have yet seen, and so it goes
on. The additions to our knowledge of physics made in a generation
do not get smaller or less fundamental or less revolutionary, as one
generation succeeds another. The sum of our knowledge is not like what
mathematicians call a convergent series . . . where the study of a few
terms may give the general properties of the whole.

In Sir George Thomson

The Inspiration of Science
Some Conclusions (p. 138)

Twain, Mark

What is it that confers the noblest delight? What is that which swells
a man’s breast with pride above that which any other experience can
bring to him? Discovery! To know that you are walking where none
others have walked; that you are beholding what human eye has not
see before; that you are breathing a virgin atmosphere. To give birth
to an idea—an intellectual nugget, right under the dust of a field that
many a brain-plow had gone over before. To be the first—that is the
idea. To do something, say something, see something, before anybody
else—these are the things that confer a pleasure compared with which
other pleasures are tame and commonplace, other ecstasies cheap and
trivial. Lifetimes of ecstasy crowded into a single moment.

The Innocents Abroad
Chapter XXVI (p. 266)

If there wasn’t anything to find out, it would be dull. Even trying to find
out and not finding out is just as interesting as trying to find out and
finding out; and I don’t know but more so.

The Diaries of Adam and Eve
Eve’s Diary
Friday (p. 87)

Unknown
Show me the scientific man who never made a mistake, and I will show
you one who never made a discovery.

In J.A. Thomson
Introduction to Science
Chapter III (p. 73)

Valentine, Alan
Whenever science makes a discovery, the devil grabs it while the angels
are debating the best way to use it.

Quoted in Reader’s Digest
April 1962
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Whewell, William
Advances in knowledge are not commonly made without the previous
exercise of some boldness and license in guessing. The discovery of new
truths requires, undoubtedly, minds careful and fertile in examining what
is suggested; but it requires, no less, such as are quick and fertile in
suggesting.
History of the Inductive Sciences, From the Earliest to the Present Time
Volume 1 (p. 318)

Willstatter, Richard

Whether we deal with such tentative explanations, or with the
controversial protein nature of enzymes, I feel that it is not important
for the scientist whether his own theory proves the right one in the end.
Our experiments are not carried out to decide whether we are right, but
to gain new knowledge. It is for knowledge’s sake that we plow and
sow. It is not inglorious at all to have erred in theories and hypotheses.
Our hypotheses are intended for the present rather than for the future.
They are indispensable to us in the explanation of the secured facts, to
enliven and mobilize them and above all to blaze a trail into unknown

regions toward new discoveries.
From My Life
Chapter 12 (p. 385)
Willard Gibbs Medal address

American Chemical Society
Chicago, September 14, 1933
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Born, Max

When a scientific theory is firmly established and confirmed, it changes
its character and becomes a part of the metaphysical background of the
age: a doctrine is transformed into a dogma.

Natural Philosophy of Cause and Chance
Chapter VI (p. 47)

Eliot, George

Science is properly more scrupulous than dogma. Dogma gives a
character to mistake, but the very breath of science is a contest with
mistake, and must keep the conscience alive.

Middlemarch
Book VIII, LXXIII

Landheer, Barth

Science is contrasted with dogma in that it is ready to make its

presuppositions the object of criticism and, if necessary, to revise them.

It is not the lack of presuppositions that is the characteristic thing of

science, but the self-criticism to which its principles may be subjected.
American Journal of Sociology

Presupposition in the Social Sciences (p. 544)
Volume XXXVII, January 1932

Oppenheimer, J. Robert

There must be no barriers to freedom of inquiry. There is no place for
dogma in science. The scientist is free, and must be free to ask any
question, to doubt any assertion, to seek for any evidence, to correct
any error.

The Open Mind
The Encouragement of Science (p. 114)

43
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Payne-Gaposchkin, Cecilia
Science is a living thing, not a dead dogma.

An Autobiography and Other Recollections
Chapter 23 (p. 233)

Pearson, Karl
Science cannot give its consent to man’s development being some day
again checked by the barriers which dogma and myth are ever erecting
round territory that science has not yet effectively occupied.

The Grammar of Science

Introductory
Section 8 (pp. 26-7)

.. . Those who do not know the torment of the unknown
cannot have the joy of discovery.
Claude Bernard — (See p. 35)
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Darwin, Charles

False facts are highly injurious to the progress of science, for they often
long endure; but false views, if supported by some evidence, do little
harm, as every one takes a salutary pleasure in proving their falseness.

The Descent of Man
Chapter 21

To kill an error is as good a service as, and sometimes even better than,
the establishing of a new truth or fact.

More Letters of Charles Darwin

Volume II

To Wilson

March 5, 1879 (p. 422)

Huxley, Thomas
It sounds paradoxical to say the attainment of scientific truth has been
effected, to a great extent, by the help of scientific errors.
Collected Essays
Volume I

Methods and Results
The Progress of Science (p. 63)

Nicolle, Charles
Error is all around us and creeps in at the least opportunity. Every
method is imperfect.

In W.IB. Beveridge

The Art of Scientific Investigation
Difficulties (p. 102)

Popper, Karl R.

But science is one of the very few human activities—perhaps the only
one—in which errors are systematically criticized and fairly often, in
time, corrected. This is why we can say that, in science, we often learn

45
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from our mistakes, and why we can speak clearly and sensibly about
making progress there.

Conjectures and Refutations
Chapter 10, Section I (p. 216)

Sterne, Laurence

In a word, he would say, error was error,—no matter where it fell,—
whether in a fraction,—or a pound,—’twas alike fatal to truth, and she
was kept down at the bottom of her well, as inevitably by mistake in the
dust of a butterfly’s win,—as in the disk of the sun, the moon, and all
the stars of heaven put together.

Tristram Shandy
Book II, Chapter 19 (p. 150)

The laws of nature will defend themselves,—but error—(he would add,
looking earnestly at my mother)—error, Sir, creeps in thro” the minute
holes and small crevices which human nature leaves unguarded.

Tristram Shandy
Book II, Chapter 19 (p. 151)

Tupper, Martin Farquhar

Error is a hardy plant; it flourisheth in every coil;

In the heart of the wise and good, alike with the wicked and foolish;
For there is no error so crooked, but it hath in it some lines of truth.

Proverbial Philosophy
Of Truth in Things False

Whitehead, Alfred North

The results of science are never quite true. By a healthy independence
of thought perhaps we sometimes avoid adding other people’s errors to
our own.

The Aims of Education
Chapter X (p. 233)
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Baruch, Bernard M.
Science has taught us how to put the atom to work. But to make it work
for good instead of for evil lies in the domain dealing with the principles
of human duty. We are now facing a problem more of ethics than physics.
Address to United Nations Atomic Energy Commission
UN Headquarters

New York City
June 14, 1946

Cabot, Richard Clarke
Ethics and Science need to shake hands.

The Meaning of Right and Wrong
Introduction (p. 10)

Einstein, Albert
Scientific statements of facts and relations, indeed, cannot produce ethical
derivatives. However, ethical derivatives can be made rational and
coherent by logical thinking and empirical knowledge. If we can agree on
some fundamental ethical propositions, then other ethical propositions
can be derived from them, provided that the original premises are stated
with sufficient precision. Such ethical premises play a similar role in
ethics to that played by axioms in mathematics.

In Philipp Frank

Relativity—A Richer Truth
The Laws of Science and the Laws of Ethics (p. 9)

Graham, Loren R.
Science should submit to ethics, not ethics to science.

Between Science and Values
Introduction (p. 26)
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Pascal, Blaise

Physical science will not console me for the ignorance of morality in the
times of affliction. But the science of ethics will always console me for
the ignorance of the physical sciences.

Pensées
Section II, Number 67

Russell, Bertrand

Science can discuss the causes of desires, and the means for realizing
them, but it cannot contain any genuinely ethical sentences, because it is
concerned with what is true or false.

Religion and Science
Science and Ethics (p. 237)

Science, by itself, cannot supply us with an ethic. It can show us how
to achieve a given end, and it may show us that some ends cannot be
achieved.

The New York Times Magazine

The Science to Save Us from Science
March 19, 1950

Sigma Xi

Whether or not you agree that trimming and cooking are likely to
lead on to downright forgery, there is little to support the argument
that trimming and cooking are less reprehensible and more forgivable.
Whatever the rationalization is, in the last analysis one can no more be
a little bit dishonest than one can be a little bit pregnant. Commit any
of these three sins and your scientific research career is in jeopardy and
deserves to be.

Honor in Science
Chapter 3 (p. 14)

Stackman, Elvin
Science cannot stop while ethics catches up . . . and nobody should expect
scientists to do all the thinking for the country.
Life
U.S. Science Holds Its Biggest Powwow (p. 17)
January 9, 1950
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Bohn, H.G.
Experience is the mother of science.
A Handbook of Proverbs (p. 352)

Bohr, Niels

The great extension of our experience in recent years has brought to
light the insufficiency of our simple mechanical conceptions and, as
a consequence, has shaken the foundation on which the customary
interpretation of observation was based . . .

Atomic Theory and the Description of Nature
Introductory Survey (p. 2)

Braithwaite, Richard B.
The peaks of science may appear to be floating in the clouds, but their
foundations are in the hard facts of experience.

Scientific Explanation
Chapter XI (p. 354)

Bronowski, Jacob
Science is nothing else than the search to discover unity in the wild
variety of nature—or more exactly, in the variety of our experience.

Science and Human Values
The Creative Mind (p. 27)

Cahier, Charles
La experiencia madre es de la ciencia.
[Experience is the mother of science.]
Quelques Six Mille Proverbes (p. 248)

Cervantes, Miguel de
... experience . . . the mother of all sciences.

Don Quixote
Part I, Book III, Chapter 7 (p. 140)
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Dewey, John
It is sometimes contended, for example, that since experience is a late
comer in the history of our solar system and planet, and since these
occupy a trivial place in the wide area of celestial space, experience
is at most a slight and insignificant incident in nature. No one with
an honest respect for scientific conclusions can deny that experience is
something that occurs only under highly specialized conditions, such
as are found in a highly organized creature which in turn requires a
specialized environment. There is no evidence that experience occurs
everywhere and everywhen. But candid regard for scientific inquiry also
compels the recognition that when experience does occur, no matter at
what limited portion of time and space, it enters into possession of some
portion of nature and in such manner as to render other of its precincts
accessible.

In Austin L. Porterfield

Creative Factors in Scientific Research
Chapter II (p. 11)

Dingle, Herbert
Science . . . is the recording, augmentation, and correlation of our
common human experience.

In Edgar J. Goodspeed

The Four Pillars of Democracy
Chapter II (p. 26)

Eddington, Sir Arthur Stanley
Science aims at constructing a world which shall be symbolic of the world
of commonplace experience.

The Nature of the Physical World
Introduction (p. xiii)

The cleavage between the scientific and the extra-scientific domain of
experience is, I believe, not a cleavage between the concrete and the
transcendental, but between the metrical and non-metrical.

The Nature of the Physical World
Chapter XIII (p. 275)

Hume, David

... all inferences from experience suppose, as their foundation, that the
future will resemble the past, and that similar powers will be cojoined
with similar sensible qualities. If there be any suspicion that the course
of nature may change, and that the past may be no rule for the future, all
experience becomes useless, and can give rise to no inference conclusion.

Concerning Human Understanding
Section 1V, Part II, 32
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James, William

. all the magnificent achievements of mathematical and physical
science—our doctrines of evolution, of uniformity of law, and the rest—
proceed from our indomitable desire to cast the world into a more
rational shape in our minds than the shape into which it is thrown there
by the crude order of our experience.

The Will to Believe and Other Essays in Popular Philosophy
The Dilemma of Determinism (p.147)

Paré, Ambroise
Science without experience does not bring much confidence.
Attributed to one of Paré’s cannons

CONGRATULATIONS .. !
FAILED AGAIN | SEE...!

Failure is instructive.

The person who really thinks learns quite as much
from his failures as from his successes.

John Dewey — (See p. 67)
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Bacon, Francis

The present method of experiment is blind and stupid; hence men
wandering and roaming without any determined course, and consulting
mere chance, are hurried about to various points, and advance but little

Novum Organum
First Book, 70

Experiments that yield Light are more worth while than experiments that
yield Fruit.

Novum Organum
XCIX

All true and fruitful natural philosophy hath a double scale or ladder,
ascendent and descendent, ascending from experiments to the invention
of causes, and descending from causes to the invention of new
experiments.

The Advancement of Learning
I

Bernard, Claude
The more complex the science, the more essential is it, in fact, to establish
a good experimental standard, so as to secure comparable facts, free from
sources of error.

An Introduction to the Study of Experimental Medicine
Introduction (p. 2)

Beveridge, W.L.B.
. no one believes an hypothesis except its originator but everyone
believes an experiment except the experimenter.

The Art of Scientific Investigation
Chapter Four (p. 47)
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Bloch, Arthur
If an experiment works, something has gone wrong.

Murphy’s Law
Finagle’s First Law (p. 15)

The experiment may be considered a success if no more than 50% of the
observed measurements must be discarded to obtain a correspondence
with the theory.

Murphy’s Law
Maier’s Law: Corollary (p. 47)

Bolton, Carrington

. reliance on the dicta and data of investigators whose very names
may be unknown lies at the very foundation of physical science, and
without this faith in authority the structure would fall to the ground;
not the blind faith in authority of the unreasoning kind that prevailed
in the Middle Ages, but the rational belief in the concurrent testimony
of individuals who have recorded the results of their experiments and
observations, and whose statements can be verified . . .

Quoted by J.W. Mellor in
Higher Mathematics for Students of Chemistry and Physics (p. 291)

Boyle, Robert

I neither conclude from one single Experiment, nor are the Experiments
I make use of, all made upon one Subject: nor wrest I any Experiment
to make it quadrare with any preconceiv’d Notion. But on the contrary
in all kind of Experiments, and all and every one of those Trials, I make
the standards (as I may say) or Touchstones by which I try all my former
Notions, whether they hold not in weight or measure and touch, Ec.
Foras that Body is no other than a Counterfeit Gold, which wants any
one of the Properties of Gold (such as are the Malleableness, Weight,
Colour, Fixtness in the Fire, Indissolubleness in Aquafortis, and the like),
though it has all the other; so will all those notions be found false and
deceitful, that will not undergo all the Trials and Tests made of them by
Experiments. And therefore such as will not come up to the desired Apex
of Perfection, I rather wholly reject and take a new, than by piercing and
patching endeavour to retain the old, as knowing old things to be rather
made worse by mending the better.

Quoted by Michael Roberts and E.R. Thomas in
Newton and the Origin of Colours (p. 53)

Browning, Robert
Just an experiment first, for candour’s sake!

The Poems and Plays of Robert Browning
Mr. Sludge, “The Medium’
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Butler, Samuel
Every cold empirick, when his heart is expanded by a successful
experiment, swells into a theorist . . .

The Works of Samuel Johnson, LL.D.
Volume II
Preface to Shakespeare (p. 340)

Carroll, Lewis

“This is the most interesting Experiment”, the Professor announced. “It
will need time, I'm afraid: but that is a trifling disadvantage. Now
observe. If I were to unhook this weight, and let go, it would fall to
the ground. You do not deny that?”

Nobody denied it.

“And in the same way, if I were to bend this piece of whalebone round
the post—thus—and put the ring over this hook—thus—it stays bent:
but, if I unhook it, it straightens itself again. You do not deny that?”

Again, nobody denied it.

“Well, now suppose we left things just as they are, for a long time. The
force of the whalebone would get exhausted, you know, and it would stay
bent, even when you unhooked it. Now, why shouldn’t the same thing
happen with the weight? The whalebone gets so used to being bent, that it
ca'n’t straighten itself any more. Why shouldn’t the weight get so used to
being held up, that it ca’n’t fall any more? That’s what I want to know!”

“That’s what we want to know!” echoed the crowd.
“How long must we wait?” grumbled the Emperor.

The Professor looked at his watch. “Well, I think a thousand years will
do to begin with,”. . .
The Complete Works of Lewis Carroll

Sylvie and Bruno Concluded
Chapter XXI

Dalton, J.

Facts and experiments, however, relating to any subject, are never duly
appreciated till, in the hand of some skilled observer, they are made the
foundation of a theory by which we are able to predict the results and
foresee the consequences of certain other operations which were never
before undertaken. Thus a plodding experimentalist of the present time,
in pursuit of the law of gravitation, might have been digging half-way
to the centre of the earth in order to find the variation of gravity there

In H.E. Roscoe and A. Harden
A New View of the Origin of Dalton’s Atomic Theory:
a Contribution to Chemical History (p. 99)
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de Fontenelle, Bernard

"Tis no easy matter to be able to make an Experiment with accuracy. The
least fact, which offers itself to our consideration, takes in so many other
facts, which modify or compose it, that it requires the utmost dexterity
to lay open the several branches of its composition, and no less sagacity
to find ‘em out.

Quoted by Michael Roberts and E.R. Thomas in
Newton and the Origin of Colours (p. 6)

Eddington, Sir Arthur Stanley
... he is an incorruptible watch-dog who will not allow anything to pass
which is not observationally true.

The Philosophy of Physical Science (p. 112)

Einstein, Albert

The scientific theorist is not to be envied. For Nature, or more precisely
experiment, is an inexorable and not very friendly judge of his work. It
never says “Yes” to a theory. In the most favorable cases it says “Maybe,”
and in the great majority of cases simply “No.” If an experiment agrees
with a theory it means for the latter “Maybe,” and if it does not agree it
means “No.” Probably every theory will someday experience its “No”—
most theories, soon after conception.

Quoted in Helen Dukas and Banesh Hoffmann
Albert Einstein: The Human Side (p. 18)

Feynman, Richard P.
The test of all knowledge is experiment.

The Feynman Lecture on Physics
Volume I (p. 1-1)

Gay-Lussac, Joseph Louis
One cannot repeat experiments too often when the problem is one of
determing a relationship.

In Maurice Grossland
Gay-Lussac: Scientist and Bourgeois
Chapter 3 (p. 70)

Godwin, William
No experiment can be more precarious than that of a half-confidence.
St. Leon; A Tale of the Sixteenth Century (p. 140)

Goethe, Johann Wolfgang von
Microscopes and telescopes, in actual fact, confuse man’s innate clarity
of mind.

In Ernst Lehrs
Man or Matter (p. 89)
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Hume, David
... it being justly esteemed an unpardonable temerity to judge the whole
course of nature from one single experiment, however accurate or certain.

An Enquiry Concerning Human Understanding
Section VII, 59

James, P.D.
There comes a time when every scientist, even God, has to write off an
experiment.

Devices and Desires
Chapter 40

Jefferson, Thomas
... in the full tide of successful experiment . . .

The Inaugural Addresses of the Presidents of the United States
First Inaugural Address at Washington D.C., March 4, 1801

Kapitza, Peter Leonidovich
.. . theory is a good thing but a good experiment lasts forever.

Nature

Science East and West: Reflections of Peter Kapitza (p. 627)
(Book Review by Nevill Mott)

Volume 288, December 11, 1980

Latham, Peter Mere

Experiment is like a man traveling to some far off place, and finding no
place by the way where he can sit down and rest himself, and few or no
guide posts to tell him whether he be in the right direction for it or not.
Still he holds on. Perhaps he has been there before, and is pretty sure of
this being the direction in which he found it. Or, perhaps he has never
been there, but some of his friends have, and they told him of this being
the right road to it. And so it may be that, by his own sagacity and the
help of well-informed friends, he reaches it at last. Or, after all his own
pains, and all his friends can do for him, it may be that he never reaches
it at all.

In William B. Bean
Aphorisms from Latham

Lavoisier, Antoine Laurent
We ought, in every instance, to submit our reasoning to the test of
experiment, and never to search for truth but by the natural road of
experiment and observation.

Elements of Chemistry
Preface

Maxwell, James Clerk
An Experiment, like every other event which takes place, is a natural
phenomenon; but in a Scientific Experiment the circumstances are so



EXPERIMENT 57

arranged that the relations between a particular set of phenomena may
be studied to the best advantage. In designing an Experiment the agents
and the phenomena to be studied are marked off from all others and
regarded as the Field of Investigation.

The Scientific Papers of James Clerk Maxwell (p. 505)

Medawar, Sir Peter

It is a truism to say that a “good” experiment is precisely that which
spares us the exertion of thinking: the better it is, the less we have to
worry about its interpretation, about what it “really” means.

Induction and Intuition
Chapter I (p. 15)

Pasteur, Louis
.. . this marvelous experimental method, of which one can say, in truth,
not that it is sufficient for every purpose, but that it rarely leads astray,
and then only those who do not use it well. It eliminates certain facts,
brings forth others, interrogates nature, compels it to reply and stops
only when the mind is fully satisfied. The charm of our studies, the
enchantment of science, is that, everywhere and always, we can give the
justification of our principles and the proof of our discoveries.

In René Dubos

Pasteur and Modern Science
Chapter I (p. 12)

Planck, Max
Experimenters are the shocktroops of science.

Scientific Autobiography (p. 110)

An experiment is a question which science poses to Nature, and a
measurement is the recording of Nature’s answer.

Scientific Autobiography (p. 110)

Poincaré, Henri
Experiment is the sole source of truth. It alone can teach us something
new; it alone can give us certainty.

Science and Hypothesis (p. 140)

It is often said that experiments should be made without preconceived
ideas. That is impossible. Not only would it make every experiment
fruitless, but even if we wished to do so, it could not be done.

Science and Hypothesis (p. 143)
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Rabi, Isidor 1.

We don’t teach our students enough of the intellectual content of
experiments—their novelty and their capacity for opening new fields
... My own view is that you take these things personally. You do
an experiment because your own philosophy makes you want to know
the result. It’s too hard, and life is too short, to spend your time doing
something because someone else has said it’s important. You must feel
the thing yourself . . .

The New Yorker Magazine
Profiles—Physicists, 1
October 13, 1975

Rutherford, Ernest
If your experiment needs statistics, you ought to have done a better
experiment.

In N.T. Bailey

The Mathematical Approach to Biology and Medicine
Chapter 2 (p. 23)

Experiment without imagination or imagination without recourse to
experiment, can accomplish little, but for effective progress, a happy
blend of these two powers is necessary.

Science
The Electrical Structure of Matter (p. 221)
Volume 58, 1923

Twain, Mark
It is best to prove things by actual experiment; then you know; whereas if
you depend on guessing and supposing and conjecturing, you will never
get educated.

Eve’s Diary
Friday (p. 85)

Tuesday . She has taken up with a snake now. The other animals are glad,

for she was always experimenting with them and bothering them; and I

am glad, because the snake talks, and this enables me to get a rest.
Adam’s Diary

Unknown

Wild enthusiasm
Exciting commitments
Total confusion
Re-evaluation of goals
Disillusionment
Cross-accusations
Search for the guilty

NN
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8. Punish the innocent

9. Promote the non-participants

10. Verbally assassinate visible leaders
11. Write and publish the report

The Eleven Phases of an Experiment

Diversity of treatment has been responsible for much of the criticism
leveled against the experiment.

Source unknown

No experiment is ever a complete failure. It can always be used as a bad
example.

Source unknown

You must be using the wrong equipment if an experiment works.

Source unknown

If an experiment is not worth doing at all, it is not worth doing well.

Source unknown

von Baeyer, Adolf
I never undertook my experiments to see if I was right but to see how
compounds behaved. This disposition accounts for my indifference to
theories.
In Richard Willstétter
From My Life
Chapter 6 (p. 140)

von Linné, Carl

I am quite aware that this road is obscured by mists that may pass over
it from time to time. Yet these mists will be easily dispersed as soon
as it is possible to employ widely the light of experiments. For Nature
remains always the same; when she seems to be different it is because
of the inevitable defects of our observations.

In Johann Wolfgang von Goethe
Botanical Writings (p. 30)

Weyl, Hermann

Allow me to express now, once and for all, my deep respect for the work
of the experimenter and for his fight to wring significant facts from an
inflexible Nature, who says so distinctly “No” and so indistinctly “Yes”
to our theories.

The Theory of Groups and Quantum Mechanics (p. xx)
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Whitehead, Alfred North
. . . experiment is nothing else than a mode of cooking the facts for the

sake of exemplifying the law.
Adventures of Ideas
Foresight

Section I
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There are three infallible ways of pleasing an author . . .
tell him you have read one of his books . . .

Mark Twain - (See p. 21)
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Bacon, Francis
Facts, however, will ultimately prevail; we must therefore take care that
they be not against us.

In Jean Andrew de Luc

An Elementary Treatise on Geology
Section 93 (p. 82)

Chargaff, Erwin
It is not recognized sufficiently that there can be an inflation of scientific
facts: the more are being produced, the less the value of each.

Perspectives in Biology and Medicine
In Praise of Smallness—How Can We Return to Small Science
Volume 23, Number 3, Spring 1980

Chesterton, G.K.
The truths of religion are unprovable; the facts of science are unproved.

The Uses of Diversity
Christian Science (p. 52)

Science itself is only the exaggeration and specialisation of this thirst
for useless fact, which is the mark of the youth of man. But science has
become strangely separated from the mere news and scandal of flowers
and birds; men have ceased to see a pterodactyl as a pterodactyl. The
rebuilding of this bridge between science and human nature is one of the
greatest needs of mankind. We have all to show that before we go on to
any visions or creations we can be contented with a planet of miracles.

The Apostle and the Wild Ducks
Literature and Information (p. 130)

Collingwood, R.G.

Different kinds of facts, having different degrees of scientific value, are
ascertainable in these two ways. Facts ascertainable by mere observation
are what are called common-sense facts, i.e. facts accessible to a
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commonplace mind on occasions frequent enough to be rather often
perceived and of such a kind that their characteristics can be adequately
perceived without trouble: so that the facts concerning them can be
familiar to persons not especially gifted and not especially alert.

The New Leviathan
Part II, Chapter XXXI, aphorism 31.47

Feyerabend, Paul

. . . science is not sacrosanct. The restrictions it imposes (and there are
many such restrictions though it is not easy to spell them out) are not
necessary in order to have general coherent and successful views about
the world. There are myths, there are the dogmas of theology, there is
metaphysics, and there are many other ways of constructing a world-
view. It is clear that a fruitful exchange between science and such non-
scientific” world-views will be in even greater need of anarchism than is
science itself. Thus anarchism is not only possible, it is necessary both for
the internal progress of science and for the development of our culture
as a whole.

Against Method
Chapter 15 (p. 180)

George, William H.

.. . the traditional way is to regard the facts of science as something like
the parts of a jig-saw puzzle, which can be fitted together in one and
only one way, I regard them rather as the tiny pieces of a mosaic, which
can be fitted together in many ways. A new theory in an old subject is,
for me, a new mosaic pattern made with the pieces taken from an older
pattern.

The Scientist in Action
Personal Basis (p. 335)

Giddings, Franklin H.
The scientific study of any subject is a substitution of businesslike ways
of “making sure” about it for the lazy habit of “taking it for granted”
and the worse habit of making irresponsible assertions about it. To make
sure, it is necessary to have done with a careless “looking into it” and
to undertake precise observations, many times repeated. It is necessary
to make measurements and accountings, to substitute realistic thinking
(an honest dealing with facts as they are) for wishful or fanciful thinking
(a self-deceiving day-dreaming) and to carry on a systematic “checking
up” . . . science is nothing more nor less than getting at facts, and trying

to understand them . . .
The Journal of Social Forces
Societal Variables (p. 345)
Volume I, Number 4, May 1923
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Gold, Thomas
If many years go by in a field in which no significant new facts come to
light, the field sharpens up the opinions and gives the appearance that
the problem is solved.

Journal of Scientific Exploration

New Ideas in Science (p. 107)
Volume 3, Number 2, 1989

Hobbes, Thomas
. . science is the knowledge of consequences, and dependence of one
fact upon another . . .

Leviathan
Part I, Chapter V (p. 60)

Hoffer, Eric

The war on the present is usually a war on fact. Facts are the toys of
men who live and die at leisure. They who are engrossed in the rapid
realization of an extravagant hope tend to view facts as something base
and unclean. Facts are counterrevolutionary.

The Passionate State of Mind
Number 73

Humboldt, Alexander von
With the simplest statements of scientific facts there must ever mingle a
certain eloquence. Nature herself is sublimely eloquent. The stars as they
sparkle in the firmament fill us with delight and ecstasy, and yet they
all move in orbits marked out with mathematical precision.
In L. Assing (Editor)
Briefe von Alexander von Humboldt an Varnhagen von Ense

Letter
April 28, 1841

Husserl, E.
Merely fact-minded sciences make merely fact-minded people.

The Crisis of European Sciences and Transcendental Phenomenology
Part I, Section 2 (p. 6)

Koestler, Arthur
Artists treat facts as stimuli for the imagination, while scientists use their
imagination to coordinate facts.

Insight and Outlook
Preface (p. vii)



64 SCIENTIFICALLY SPEAKING

Kough, A.
Facts are necessary, of course, but unless fertilized by ideas, correlated
with other facts, illuminated by thought, I consider them as only material
for science.

Science
The Progress of Physiology (p. 203)
Volume 70, Number 1808, August 1929

Mach, Ernst

The ultimate unintelligibilities on which science is founded must be
facts, or, if they are hypotheses, must be capable of becoming facts. If
the hypotheses are so chosen that their subject [Gegenstand] can never
appeal to the senses and therefore also can never be tested, as is the
case with the mechanical molecular theory, the investigator has done
more than science, whose aim is facts, requires of him—and this work
of supererogation is an evil.

History and Root of the Principle of the Conservation of Energy
Chapter III (p. 57)

Mayer, J.R.
If a fact is known on all its sides, it is, by that knowledge, explained, and
the problem of science is ended.

Mechanik der Wiirme (p. 239)

McArthur, Peter
The golden rule of science is: Make sure of your facts and then lie
strenuously about your modesty.

To Be Taken with Salt (p. 150)

McCarthy, Mary
... in science, all facts, no matter how trivial or banal, enjoy democratic
equality.
On the Contrary
The Fact in Fiction (p. 266)

Mencken, H.L.
Science, at bottom, is really anti-intellectual. It always distrusts pure
reason, and demands the production of objective fact.

Minority Report: Notebook
Number 412 (p. 277)

The common view of science is that it is a sort of machine for increasing
the race’s store of dependable facts. It is that only in part; in even larger
part it is a machine for upsetting undependable facts.

In Will Durant
Living Philosophies (p.187)
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Osler, Sir William
Fed on the dry husks of facts, the human heart has a hidden want which
science cannot supply . . .

Science and Immortality
The Terestans (p. 41)

Pearson, Karl
The classification of facts, the recognition of their sequence and relative
significance is the function of science, and the habit of forming a judgment
upon these facts unbiased by personal feeling is characteristic of what
may be termed the scientific frame of mind.

The Grammar of Science

Introductory
Section 2 (p. 11)

Russell, Bertrand
A fact, in science, is not a mere fact, but an instance.

The Scientific Outlook
Chapter II (p. 59)

Sayers, Dorothy L.
... a false statement of fact, made deliberately, is the most serious crime
a scientist can commit.

Gaudy Night
Chapter XVII (p. 340)

Schneer, Cecil J.
... science crossed the divide from the tidy, cultivated garden of classical
thought to a new thicket of stubborn, irreducible fact.

Mind and Matter
Chapter 13 (p. 220)

Unamuno, Miguel de
Science is the most intimate school of resignation and humility, for it
teaches us to bow for the seemingly most insignificant of facts.

The Tragic Sense of Life
Faith, Hope, and Charity (p. 197)

. . . science robs men of wisdom and usually converts them into phantom
beings loaded up with facts.

Essays and Soliloquies
Some Arbitrary Reflections Upon Europeanization (p. 55)
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Valéry, Paul
A faultily observed fact is more treacherous than a faulty train of
reasoning.

The Collected Works of Paul Valéry
Volume 14

Moralités

Analectes (p. 191)

Whyte, Lancelot Law
The true aim of science is to discover a simple theory which is necessary
and sufficient to cover the facts, when they have been purified of
traditional prejudices.

Accent on Form
Chapter IV (p. 59)

Science does not begin with facts; one of its tasks is to uncover the facts
by removing misconceptions.

Accent on Form
Chapter IV (p. 60)

Wittgenstein, Ludwig
The world is the totality of facts, not of things.

Tractatus Logico-Philosophicus
1.1
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Dewey, John
Failure is instructive. The person who really thinks learns quite as much
from his failures as from his successes.

In J. Gallian
Contemporary Abstract Algebra

Rossman, Joseph
One seldom perfects an idea without many failures . . .

Industrial Creativity: The Psychology of the Inventor
Chapter IV (p. 45)

Starling, E.H.

Every discovery, however important and apparently epoch-making, is
but the natural and inevitable outcome of a vast mass of work, involving
many failures, by a host of different observers, so that if it is not made by
Brown this year it will fall into the lap of Jones, or of Jones and Robinson
simultaneously, next year or the year after.

Nature
Discovery and Research (p. 606)
Volume 113, Number 2843, April 1924

Unknown

What is the opposite of “Eureka”?
Source unknown
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Heisenberg, Werner

When one reduces experimental results to formalized expressions . . .
thereby reaching a phenomenological description of the event, one has a
feeling of having oneself invented these formulae.

Der Teil und das Ganze
Chapter 5

Kipling, Rudyard
No proposition Euclid wrote
No formulae the text-books know,
Will turn the bullet from your coat,
Or ward the tulwar’s downward blow.
Strike hard who cares—shoot straight who can—
The odds are on the cheaper man.

Rudyard Kipling's Verse: Inclusive Edition
Arithmetic on the Frontier (p. 45)

Mitchell, Maria
Every formula which expresses a law of nature is a hymn of praise to
God.

Quoted as inscription on her bust in the Hall of Fame

Peirce, Charles Sanders

It is terrible to see how a single unclear idea, a single formula without
meaning, lurking in a young man’s head, will sometimes act like an
obstruction of inert matter in an artery, hindering the nutrition of the
brain, and condemning its victim to pine away in the fullness of his
intellectual vigor and in the midst of intellectual plenty.

Chance, Love, and Logic
Part I, Second Paper (p. 37)
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Saint Augustine
If I am given a formula, and I am ignorant of its meaning, it cannot teach
me anything, but if I already know it what does the formula teach me?

De Magistro
Chapter X, 23
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What is the opposite of “Eureka”?
Unknown — (See p. 67)
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Dunlap, Knight
It is easier for a man to get funds for what he proposes to do than for
what he is doing.

Science
The Outlook for Psychology (p. 206)
Volume LXIX, Number 1782, February 22, 1929

Loehle, Craig

What would have happened if Darwin and Einstein as young men had
needed to apply for government support? Their probability of getting
past the grant reviewers would be similar to a snowball surviving in
Hell.

BioScience

A Guide to Increased Creativity in Research—Inspiration or Perspiration?
(Figure 2, p. 125)

Volume 40, Number 2, February 1990

70



GOD

Bonner, W.B.
It seems to me highly improper to introduce God to solve our scientific
problems.

Quoted by Charles-Albert Reichen in
A History of Astronomy (p. 100)

Compton, Karl Taylor

As the complexity of the structure of matter became revealed through
research, its basic simplicity, unity, and dependability became equally
evident. So we now see ourselves in a world governed by natural laws
instead of by capricious deities and devils. This does not necessarily
mean that God has been ruled out of the picture, but it does mean that
the architect and engineer of the universe is a far different type of being
from the gods assumed by the ancients, and that man lives and dies in
a world of logical system and orderly performance.

A Scientist Speaks (p. 3)

Feynman, Richard P.

God was invented to explain mystery. God is always invented to explain
those things that you do not understand. Now, when you finally discover
how something works, you get some laws which you're taking away
from God; you don’t need him anymore. But you need him for the other
mysteries. So therefore you leave him to create the universe because we
haven't figured that out yet; you need him for understanding those things
which you don’t believe the laws will explain, such as consciousness, or
why you only live to a certain length of time—life and death—stuff
like that. God is always associated with those things that you do not
understand. Therefore I don’t think that the laws can be considered to
be like God because they have been figured out.

In P.C.W. Davies and J. Brown
Superstrings: A Theory of Everything (p. 208)
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Goodspeed, Edgar J.
... science is seen to be just one more of those great flights of altar stairs
that lead through darkness up to God.

The Four Pillars of Democracy
Chapter II (p. 55)

Hamilton, Sir William Rowan

The genuine spirit of Mathesis is devout. No intellectual pursuit more
truly leads to profound impressions of the existence and attributes of
a Creator, and to a deep sense of our filial relations to him, than the
study of these abstract sciences. Who can understand so well how feeble
are our conceptions of Almighty Power, as he who has calculated the
attraction of the sun and the planets, and weighed in his balance the
irresistible force of the lightning? Who can so well understand how
confused is our estimate of the Eternal Wisdom, as he who has traced out
the secret laws which guide the hosts of heaven, and combine the atoms
on earth? Who can so well understand that man is made in the image of
his Creator, as he who has sought to frame new laws and conditions to
govern imaginary worlds, and found his own thoughts similar to those
on which his Creator has acted?

North American Review
The Imagination in Mathematics (pp. 226-7)
Volume 85, Number 176, July 1857

Hawking, Stephen
We still believe that the universe should be logical and beautiful; we just
dropped the word “God.”

In Renée Weber
Dialogues with Scientists and Sages (p. 21)

Up to now, most scientists have been too occupied with the development

of new theories that describe what the universe is to ask the question

why . .. If we find the answer to that, it would be the ultimate triumph
of human reason—for then we would know the mind of God.

A Brief History of Time

Conclusion (p. 174)

Infeld, Leopold
Einstein uses his concept of God more often than a Catholic priest.
Quest—An Autobiography (p. 268)

James, William

The God whom science recognizes must be a God of universal laws
exclusively, a God who does a wholesale, not a retail business. He cannot
accommodate his processes to the convenience of individuals.

The Varieties of Religious Experience
Lecture XX (pp. 483-5)
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Weil, Simone
A science which does not bring us nearer to God is worthless.

Gravity and Grace
Ilusions (p. 105)
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Whenever science makes a discovery, the devil grabs it
while the angels are debating the best way to use it.
Alan Valentine - (See p. 41)



HISTORY OF SCIENCE

Appleton, Sir Edward
. . the history of science has proved that fundamental research is
the lifeblood of individual progress and that the ideas which lead to
spectacular advances spring from it.
In J. Edwin Holmstrom

Records and Research in Engineering and Industrial Science
Chapter One (p. 7)

Bernal, ]J.D.

The whole history of modern science, has been that of a struggle between
ideas derived from observation and practice, and pre-conceptions
derived from religious training. It was not . . . that Science had to fight
an external enemy, the Church; it was that the Church itself—its dogmas,
its whole way of conceiving the universe—was within the scientists
themselves . . . After Newton, God ruled the visible world by means
of Immutable Laws of Nature, set in action by one creative impulse, but
He ruled the moral world by means of absolute intimations of moral
sanctions, implanted in each individual soul, reinforced and illuminated
by Revelation and the Church . . . The role of God in the material world
has been reduced stage by stage with the advance of Science, so much
so that He only survives in the vaguest mathematical form in the minds
of older physicists and biologists.

In W.H. Waddington
Science and Ethics
A Marxist Critique (pp. 115-6)

Conant, James Bryant

The history of science demonstrates beyond doubt that the really
revolutionary and significant advances come not from empiricism but
from new theories.

Modern Science and Modern Man
Science and Technology (p. 30)
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We can put it down as one of the principles learned from the history of
science that a theory is only overthrown by a better theory, never merely
by contradictory facts.

On Understanding Science
The Spring of the Air (p. 36)

Feyerabend, Paul

The history of science, after all, does not just consist of facts and
conclusions drawn from facts. It also contains ideas, interpretations of
facts, problems created by conflicting interpretations, mistakes, and so
on. On closer analysis we even find that science knows no ‘bare facts’ at
all but that the “facts” that enter our knowledge are already viewed in a
certain way and are, therefore, essentially ideational.

Against Method
Introduction (p. 19)

Hall, A.R.
The cumulative growth of science, arising from the employment of
methods of investigation and reasoning which have been justified by
their fruits and their resistance to the corrosion of criticism, cannot
be reduced to any single themes. We cannot say . . . why some men
can perceive the truth, or a technical trick, which has eluded others.
From the bewildering variety of experience in its social, economic and
psychological aspects it is possible to extract only a few factors, here
and there, which have had a bearing on the development of science.
At present at least, we can only describe, and begin to analyse, where
we should like to understand. The difficulty is the greater because the
history of science is not, and cannot be, a tight unity. The different
branches of science are themselves unlike in complexity, in techniques,
and in their philosophy. They are not all affected equally, or at the same
time, by the same historical factors, whether internal or external. It is
not even possible to trace the development of a single scientific method,
some formulation of principles and rules of operating which might be
imagined as applicable to every scientific inquiry, for there is no such
thing.
The Scientific Revolution, 1500-1800
Introduction (p. xiv)

Holton, Gerald

And yet, on looking into the history of science, one is overwhelmed
by evidence that all too often there is no regular procedure, no logical
system of discovery, no simple, continuous development. The process of
discovery has been as varied as the temperament of the scientist.

Thematic Origins of Scientific Thought
Chapter 11 (pp. 384-5)
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Huxley, Thomas

. any one acquainted with the history of science will admit that its
progress has meant, in all ages and now more than ever, the extension
of the province of matter and causation, and the gradual banishment from
human thought of what we call spirit and spontaneity.

Collected Essays

Volume I

Methods and Results

On The Physical Basis of Life (p. 159)

Kuhn, Thomas S.
Though the gap seems small, there is no chasm that more needs bridging
than that between the historian of ideas and the historian of science.

International Encyclopedia of the Social Sciences
Volume 14
History of Science (p. 78)

Lakatos, I.
Philosophy of science without history of science is empty; history of
science without philosophy of science is blind.
In R. Buck and R. Cohen (Editors)
Boston Studies in the Philosophy of Science
Volume 8
History of Science and Rational Reconstructions (p. 91)

Mach, Ernst

We shall recognize also that not only a knowledge of the ideas that
have been accepted and cultivated by subsequent teachers is necessary
for the historical understanding of a science, but also that the rejected
and transient thoughts of the inquirers, nay even apparently erroneous
notions, may be very important and very instructive. The historical
investigation of the development of a science is most needful, lest
the principles treasured up in it become a system of half-understood
prescripts, or worse, a system of prejudices. Historical investigation not
only promotes the understanding of that which now is, but also brings
new possibilities before us, by showing that which exists to be in great
measure conventional and accidental. From the higher point of view at
which different paths of thought converge we may look about us with
freer vision and discover routes before unknown.

The Science of Mechanics
The Principles of Dynamics (p. 316)

Popper, Karl R.
The history of science, like the history of all human ideas, is a history of
irresponsible dreams, of obstinacy, and of error.

Conjectures and Refutations
Chapter 10, Section I (p. 216)
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Priestley, Joseph
The history of science cannot but animate us in our attempts to advance
still further, and suggest methods and experiments to assist us in our

future progress.

Quoted by John G. McEvoy
The British Journal of the History of Science
Electricity, Knowledge, and the Nature of Progress
in Priestley’s Thought (p. 6)
Volume XII, Number 40, March 1979

Rand, Ayn
The entire history of science is a progression of exploded fallacies, not
of achievements.

Atlas Shrugged
Part II, Chapter I (p. 337)

Richet, Charles
In the history of science, nobody has left his mark on the world unless
he has been, in this sense, an innovator.

The Natural History of a Savant
Chapter VI (p. 38)

Sarton, George
From the point of view of the history of science, transmission is as
essential as discovery.

Introduction to the History of Science

Volume I
Introductory Chapter (p. 15)

The only way of humanizing scientific labour is to inject into it a little
of the historical spirit, the spirit of reverence for the past—the spirit
of reverence for every witness of good-will through the ages. However
abstract science may become, it is essentially human in its origin and
growth. Each scientific result is a fruit of humanity, a proof of its virtue.
The almost unconceivable immensity of the universe revealed by his
own efforts does not dwarf man except in a purely physical way; it
gives a deeper meaning to his life and thought. Each time that we
understand the world a little better, we are also able to appreciate
more keenly our relationship to it. There are no natural sciences as
opposed to humanities; every branch of science or learning is just as
natural or as humane as you make it. Show the deep human interest
of science and the study of it becomes the best vehicle of humanism
one could devise; exclude that interest, teach scientific knowledge only
for the sake of information and professional instruction, and the study
of it, however valuable from a purely technical point of view, loses all
educational value. Without history, scientific knowledge may become
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culturally dangerous; combined with history, tempered with reverence,
it will nourish the highest culture.
History of Science and the New Humanism (pp. 68-9)

Schweizer, Karl W.

One of the obstructions to a genuine appreciation of history is the
existence of a vague unformulated assumption that historical research
merely seeks to disinter a fossilized past—merely digs into the memory
to recover things which the human race once knew before. On the basis
of such an assumption it is possible for people to have the feeling that
history can never produce anything which is fundamentally novel, but
merely fills our minds with the lumber of bygone ages.

Herbert Butterfield: Essays on the History of Science
Chapter II (p. 19)

Tannery, Paul
The scientist in so far as he is a scientist is only drawn to the history
of the particular science that he studies himself; he will demand that
this history be written with every possible technical detail, for it is only
thus that it can supply him with materials of any possible utility. But
what he will particularly require is the study of the thread of ideas and
the linking together of discoveries. His chief object is to rediscover in
its original form the expression of his predecessors’ actual thoughts, in
order to compare them with his own; and to unravel the methods that
served in the construction of current theories, in order to discover at
what point and towards what goal an effort towards innovation may be
made.
In A. Rupert Hall
The British Journal for the History of Science

Can the History of Science be History? (p. 212)
Volume IV, Part III, Number 15, June 1969

Whewell, William
It will be universally expected that a history of Inductive Science should
. . afford us some indication of the most promising mode of directing
our future efforts to add to its extent and completeness.
History of the Inductive Sciences, From the Earliest to the Present Time

Volume I
Introduction (p. 5)

. . . the existence of clear Ideas applied to distinct Facts will be discernible
in the History of Science, whenever any marked advance takes place.
And in tracing the progress of the various provinces of knowledge which
come under our survey, it will be important for us to see that, at all such
epochs, such a combination has occurred . . .



HISTORY OF SCIENCE 79

In our history, it is the progress of knowledge only which we have to
attend to. This is the main action of our drama; and all the events which
do not bear upon this, though they may relate to the cultivation and the
cultivators of philosophy, are not a necessary part of our theme.

History of the Inductive Sciences, From the Earliest to the Present Time

Volume I
Introduction (pp. 9, 12)

Whitehead, Alfred North

Science is concerned with the facts of bygone transition. History relates
the aim at ideals. And between Science and History, lies the operation of
the Deistic impulse of energy. It is the religious impulse in the world
which transforms the dead facts of Science into the living drama of
History. For this reason Science can never foretell the perpetual novelty
of History.

Modes of Thought
Chapter Five (p. 142)

Williams, L. Pearce
. the history of science is a professional and rigorous discipline
demanding the same level of skills and scholarship as any other scholarly
field. It is time for the scientist to realize that he studies nature and others
study him. He is no more nor no less competent to comment on his own
activities and the activities of his fellow scientist than is the politician.
Critical political history is rarely written by the politician and the same
is true of the history of science.
Scientific American

Letter to the Editor (p. 8)
Volume 214, Number 6, June 1966



HYPOTHESIS

Bartlett, Elisha

The restless and inquisitive mind, from its very constitution insatiable,
and ever unsatisfied with its actual and absolute possessions, endeavors
to imagine the phenomena, which it cannot demonstrate; it struggles to
overleap the boundary, whose inexorable circumference cages it in; and,
failing to do this, it fills the infinite and unknown regions, beyond and
without it, with its own creations.

An Essay on the Philosophy of Medical Science
Part I, Chapter 4 (p. 33)

Beveridge, W.I.B.

The hypothesis is the principal intellectual instrument in research. Its
function is to indicate new experiments and observations and it therefore
sometimes leads to discoveries even when not correct itself.

We must resist the temptation to become too attached to our hypothesis,
and strive to judge it objectively and modify it or discard it as soon as
contrary evidence is brought to light. Vigilance is needed to prevent our
observations and interpretations being biased in favor of the hypothesis.
Suppositions can be used without being believed.

The Art of Scientific Investigation
Hypothesis (p. 52)

Boltzmann, Ludwig

. . neither the Theory of Gases nor any other physical theory can be
quite a congruent account of facts . . . Certainly, therefore, Hertz is right
when he says: “The rigour of science requires, that we distinguish well
the undraped figure of nature itself from the gay-coloured vesture with
which we clothe it at our pleasure.” But I think the predilection for nudity
would be carried too far if we were to forego every hypothesis.

Lectures on Gas Theory
Translator’s Introduction (p. 16)
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Davy, Sir Humphrey
The only use of an hypothesis is, that it should lead to experiments; that
it should be a guide to facts. In this application, conjectures are always
of use. The destruction of an error hardly ever takes place without the
discovery of truth . . .

Hypothesis should be considered merely an intellectual instrument of
discovery, which at any time may be relinquished for a better instrument.
It should never be spoken of as truth; its highest praise is verisimility.
Knowledge can only be acquired by the senses; nature has an archetype
in the human imagination; her empire is given only to industry and
action, guided and governed by experience.

In John Davy (Editor)

Collected Works
Volume 8 (pp. 346-7)

[Hypotheses were] part of the scaffolding of the building of science
[rather] than as belonging either to its foundations, materials, or
ornaments.

Fragmentary Remains
Chapter VII (pp. 231-2)

de Morgan, Augustus
... wrong hypotheses, rightly worked from, have produced more useful
results than unguided observation.

A Budget of Paradoxes
Volume I (p. 87)

Doyle, Sir Arthur Conan
If the fresh facts which come to our knowledge all fit themselves into the
scheme, then our hypothesis may gradually become a solution.

The Complete Sherlock Holmes
The Adventure of Wisteria Lodge

I have devised seven separate explanations, each of which would cover
the facts as far as we know them. But which of these is correct can only
be determined by the fresh information which we shall no doubt find
waiting for us.

The Complete Sherlock Holmes
The Adventure of the Copper Beeches (p. 511)

Friedman, Milton
The construction of hypotheses is a creative act of inspiration, intuition,
invention; its essence is the vision of something new in familiar material.

Essays in Positive Economics
Part I, Section VI (p. 43)
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Goldenweiser, Alexander
Scientific hypotheses are intuitive leaps in the dark.
Robots or Gods (p. 46)

Gregg, Alan
A dream is a firstborn: an hypothesis should be an orphan.

In Wilder Penfield
The Difficult Art of Giving (p. 318)

Huxley, Thomas
But the great tragedy of Science—the slaying of a beautiful hypothesis
by an ugly fact . . .
Collected Essays
Volume VIII
Biogenesis and Abiogenesis
Discourses Biological and Geological (p. 244)

Lorenz, Konrad
It is a good morning exercise for a research scientists to discard a pet
hypothesis every day before breakfast. It keeps him young.

On Aggression
Chapter Two (p. 12)

Maine, Sir Henry
Next to what a modern satirist has called “Hypothetics”—the science of
that which might have happened but did not . . .

Popular Government: Four Essays
Essay I (p. 4)

Medawar, Sir Peter

I cannot give any scientist of any age better advice than this: the intensity
of a conviction that a hypothesis is true has no bearing over whether it
is true or not.

Advice to a Young Scientist
Chapter 6 (p. 39)

Newton, Sir Isaac

. . . I frame no hypotheses; for whatever is not deduced from the
phenomena is to be called an hypothesis; and hypotheses, whether
metaphysical or physical, whether of occult qualities or mechanical, have
no place in experimental philosophy.

Mathematical Principles of Natural Philosophy
Book III, General Scholium (p. 371)

Nordmann, Charles
Hypotheses in science are a kind of soft cement which hardens rapidly
in the open air, thus enabling us to join together the separate blocks of
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the structure and to fill up the breaches made in the walls by projectiles,
with artificial stuff which the superficial observer presently mistakes for
stone. It is because hypotheses are something like that in science that the
best scientific theories are those which include least hypotheses.

Einstein and the Universe
Chapter II (p. 40)

Peirce, Charles Sanders
If hypotheses are to be tried haphazard, or simply because they will suit
certain phenomena, it will occupy the mathematical physicists of the
world say half a century on the average to bring each theory to the test,
and since the number of possible theories may go up into the trillion,
only one of which can be true, we have little prospect of making further
solid additions to the subject in our time.

The Monist

The Architecture of Theories (p. 164)
Volume I, Number 2, January 1891

The great difference between induction and hypothesis is, that the former
infers the existence of phenomena such as we have observed in cases
which are similar, while hypothesis supposes something of a different
kind from what we have directly observed, and frequently something
which it would be impossible for us to observe directly.

Chance, Love, and Logic
Deduction, Induction, Hypothesis (p. 149)

Planck, Max
For every hypothesis in physical science has to go through a period of
difficult gestation and parturition before it can be brought out into the
light of day and handed to others, ready-made in scientific form so that
it will be, as it were, fool-proof in the hands of outsiders who wish to
apply it.
Where is Science Going?
From Relative to Absolute (p. 178)

Popper, Karl R.
The best we can say of a hypothesis is that up to now it has been
able to show its worth, and that it has been more successful than other
hypotheses although, in principle, it can never be justified, verified or
even shown to be probable. The appraisal of the hypothesis relies solely
upon deductive consequences (predictions) which may be drawn from
the hypothesis: There is no need even to mention ‘induction’.

The Logic of Scientific Discovery

New Appendices
Two Notes on Induction and Demarcation 1933-1934 (p. 315)
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Poynting, J.H.

The hypotheses of science are continually changing. Old hypotheses
break down and new ones take their place. But the classification of known
phenomena which a hypothesis has suggested, and the new discoveries
of phenomena to which it has led, remain as positive and permanent
additions to natural knowledge when the hypothesis itself has vanished
from thought.

In J.A. Thomson
Introduction to Science
Chapter I (p. 27)

Priestley, Joseph
Hypotheses, while they are considered merely as such, lead persons
to try a variety of experiments, in order to ascertain them. In these
experiments, new facts generally arise. These new facts serve to correct
the hypothesis which gave occasion to them. The theory, thus corrected,
serves to discover more new facts, which, as before, bring the theory still
nearer to the truth. In this progressive state, or method of approximation,
things continue . . .

The History and Present State of Electricity

Volume 1T
Part III, Section I (pp. 15-6)

Richet, Charles
Be as bold in the conception of hypotheses as rigorous in their
demonstration.

The Natural History of a Savant
Chapter X (p. 123)

Sterne, Laurence

It is the nature of an hypothesis, when once a man has conceived it,
that it assimilates every thing to itself, as proper nourishment; and, from
the first moment of your begetting it, it generally grows the stronger by
every thing you see, hear, read, or understand. This is of great use.

Tristram Shandy
Book 2, Chapter 19 (p. 156)

Weismann, August

. when we are confronted with facts which we see no possibility
of understanding save on a single hypothesis, even though it be an
undemonstratable one, we are naturally led to accept the hypothesis,
at least until a better one can be found.

The Evolution Theory
Volume I
Lecture XII (p. 242)
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Brodie, Sir Benjamin

Lastly, physical investigation, more than anything besides, helps to
teach us the actual value and right use of the Imagination—of that
wondrous faculty, which, left to ramble uncontrolled, leads us astray
into a wilderness of perplexities and errors, a land of mists and shadows;
but which, properly controlled by experience and reflection, becomes the
noblest attribute of man; the source of poetic genius, the instrument of
discovery in Science, without the aid of which Newton would never have
invented fluxions, nor Davy have composed the earths and alkalies, nor

would Columbus have found another Continent.
Address to the Royal Society
November 30, 1859
In John Tyndall

Fragments of Science
Scientific Use of the Imagination (p. 423)

Brougham, Henry
A mere theory . . . is the unmanly and unfruitful pleasure of a boyish and
prurient imagination, or the gratification of a corrupted and depraved
appetite . . .

Edinburgh Review

The Bakerian Lecture on the Theory of Light and Colours (p. 450)
Volume 1, 1801-3

Dewey, John
Every great advance in science has issued from a new audacity of
imagination.
The Quest for Certainty
XI (p. 310)
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Douglas, A. Vibert
To every investigator there come moments when his thought is baffled,
when the limits of experimental possibility seem to have been reached
and he faces a barrier which defies his curiosity. Then it is that
imagination, like a glorious greyhound, comes bounding along, leaps
the barrier, and a vision is flashed before the mind . . .

The Atlantic Monthly

From Atoms to Stars (p. 158)
August 1929

Einstein, Albert

Imagination is more important than knowledge. For knowledge is
limited, whereas imagination embraces the entire world, stimulating
progress, giving birth to evolution. It is, strictly speaking, a real factor in
scientific research.

Cosmic Religion
On Science (p. 97)

Faraday, Michael
The truth of science has ever had not merely the task of evolving herself
from the dull and uniform mist of ignorance, but also that of repressing
and dissolving the phantoms of the imagination.

In Louis Trenchard More

The Limitations of Science
Chapter IV (p. 107)

Harding, Rosamund E.M.

Dreaming over a subject is simply . . . allowing the will to focus the mind
passively on the subject so that it follows the trains of thought as they
arise, stopping them only when unprofitable but in general allowing
them to form and branch naturally until some useful and interesting
results occur.

An Anatomy of Inspiration
Chapter I (p. 5)

Huggins, William
This creative use of the imagination is not only the fountain of all
inspiration in poetry and art, but is also the source of discovery in science,
and indeed supplies the initial impulse to all development and progress.
It is this creative power of the imagination which has inspired and guided
all the great discoveries in science.

In William H. George

The Scientist in Action
The Scientific Theory (p. 226)
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Mayo, William J.
The sciences bring into play the imagination, the building of images in
which the reality of the past is blended with the ideals for the future,
and from the picture there springs the prescience of genius.

The Journal of the American Medical Association

Contributions of Pure Science to Progressive Medicine (p. 1466)
Volume 84 Number 20, May 16, 1925

Patten, William
Imagination opens the gates of the universe.
In Austin L. Porterfield

Creative Factors in Scientific Research
Chapter IV (p. 61)

Pearson, Karl
All great scientists have, in a certain sense, been great artists; the
man with no imagination may collect facts, but he cannot make great
discoveries.

Grammar of Science

Introductory
Section 11 (p. 31)

Hundreds of men have allowed their imagination to solve the universe,
but the men who have contributed to our real understanding of natural
phenomena have been those who were unstinted in their application of
criticism to the product of their imaginations.

Grammar of Science

Introductory
Section 11 (p. 32)

Pulitzer, Joseph
I know what you mean by imagination! That it is necessarily inexact
or irresponsible. I hope you will recover from that. Imagination isn’t
disorder or sloppiness or substituting misinformation for something
that should have been definitely ascertained . . . It isn’t being lazy or
indifferent or lacking personal or professional conscience. No. It is what
the astronomer has when he says that right there, though no one has
located it, must be a star. It is what Darwin had when, with the long
orchid in his hand, he said that somewhere they would find the long-
tongued moth who visited it.

In Austin L. Porterfield

Creative Factors in Scientific Research
Chapter IV (p. 61)
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Thomson, Sir George
Science, like all arts, needs imagination.

The Inspiration of Science
The Scientific Method (p. 8)

Tyndall, J.
With accurate experiment and observation to work upon, imagination
becomes the architect of physical theory.

In W.LB. Beveridge
The Art of Scientific Investigation
Imagination (p. 53)

Wilson, Edmund
The great scientists have been occupied with values—it is only
their vulgar followers who think they are not. If scientists like
Descartes, Newton, Einstein, Darwin, and Freud don’t “look deeply into
experience,” what do they do? They have imaginations as powerful as
any poet’s and some of them were first-rate writers as well. How do you
draw the line between Walden and The Voyage of the Beagle? The product
of the scientific imagination is a new vision of relations—like that of the
artistic imagination.
Letters on Literature and Politics, 1912-1972
Letter to Allen Tate, July 20, 1931 (p. 212)
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Comte, Auguste
Induction for deduction, with a view to construction.

In J.A. Thomson
Introduction to Science
Chapter III (p. 58)

Lewis, C.S.

This is called the inductive method. Hypothesis, my dear young friend,
establishes itself by a cumulative process: or, to use popular language,
if you make the same guess often enough it ceases to be a guess and
becomes a Scientific Fact.

The Pilgrim’s Regress: An Allegorical Apology for
Christianity, Reason and Romanticism
Chapter One (p. 36)

Whitehead, Alfred North

If science is not to degenerate into a medley of ad hoc hypotheses, it
must become philosophical and must enter upon a thorough criticism of
its own foundations.

Science and the Modern World
Chapter I (p. 17)
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Bernal, J.D.

We should admit in theory what is already very largely a case in practice,
that the main currency of scientific information is the secondary sources
in the form of abstracts, reports, tables, etc., and that the primary sources
are only for detailed reference by very few people. It is possible that the
fate of most scientific papers will be not to be read by anyone who uses
them, but with luck they will furnish an item, a number, some facts
or data to such reports which may, but usually will not, lead to the
original paper being consulted. This is very sad but it is the inevitable
consequence of the growth of science.

Journal of Documentation
The Supply of Information to the Scientist: Some Problems of the Present Day
Volume 13, 1957

Dretske, Fred 1.
Beauty is in the eye of the beholder, and information is in the head of
the receiver.

Knowledge and the Flow of Information (p. vii)

Eliot, T.S.
Where is the Life we have lost in living? Where is the wisdom we have
lost in knowledge? Where is the knowledge we have lost in information?

The Rock
I

Marquis, D.G.

Allen, T.J.

Far more is known about the flow of information among scientists than
among technologists. From the knowledge that is available, however, we
are led to conclude that the communication patterns in the two areas of
activity are not only largely independent of one another, but qualitatively
different in their nature. This difference is reflected most clearly in the
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mechanisms by which information is diffused within the two sets of
practitioners.
American Psychiatrist

Communication Patterns in Applied Technology
Volume 21

President’s Science Advisory Committee
We shall cope with the information explosion, in the long run, only
if some scientists and engineers are prepared to commit themselves
deeply to the job of sifting, reviewing, and synthesizing information; i.e.,
to handling information with sophistication and meaning, not merely
mechanically. Such scientists must create new science, not just shuffle
documents: their activities of reviewing, writing books, criticizing, and
synthesizing are as much a part of science as is traditional research.
Science, Government and Information (p. 2)

Like a man on a bicycle science cannot stop;
it must progress or collapse.
E.E. Free — (See p. 154)
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Bacon, Francis

The unassisted hand and the understanding left to itself possess but
little power. Effects are produced by the means of instruments and
helps, which the understanding requires no less than the hand; and as
instruments either promote or regulate the motion of the hand, so those
that are applied to the mind prompt or protect the understanding.

Novum Organum
First Book
2

Beveridge, W.L.B.

Elaborate apparatus plays an important part in the science of to-day,
but I sometimes wonder if we are not inclined to forget that the most
important instrument in research must always be the mind of man.

The Art of Scientific Investigation
Preface (p. ix)

Chesterton, G.K.

Men can construct a science with very few instruments, or with very
plain instruments; but no one on earth could construct a science with
unreliable instruments.

Heretics
Science and the Savages (p. 147)

Davy, Sir Humphrey

. nothing tends so much to the advancement of knowledge as the
application of a new instrument. The native intellectual powers of men
in different times are not so much the causes of the different success of
their labours, as the peculiar nature of the means and artificial resources
in their possession.

In Thomas Hager
Force of Nature: the Life of Linus Pauling
1 (p. 86)
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Flexner, Abraham
Science lies in the intellect, not in the instruments.

Medical Education
Chapter I (pp. 6-7)

Giere, Ronald
The overwhelming presence of machines and instrumentation must be
one of the most salient features of the modern scientific laboratory . . .
The development of science depends at least as much on new machinery
as it does on new ideas.

Explaining Science: A Cognitive Approach (p. 138)

Whitehead, Alfred North
The reason why we are on a higher imaginative level is not because we
have finer imagination, but because we have better instruments.

Science and the Modern World
Chapter VII (p. 114)
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Einstein, Albert
.. . there is no logical way to the discovery of these elemental laws. There
is only the way of intuition, which is helped by a feeling for the order
lying behind the appearance . . .

In Max Planck

Where is Science Going?
Prologue (p. 10)

To these elementary laws there leads no logical path, but only intuition,
supported by being sympathetically in touch with experience.

In Gerald Holton
Thematic Origins of Scientific Thought
Chapter 10 (p. 357)

Huxley, Aldous

. . . experience is not a matter of having actually swum the Hellespont,
or danced with the dervishes, or slept in a doss-house. It is a matter of
sensibility and intuition, of seeing and hearing the significant things,
of paying attention at the right moments, of understanding and co-
ordinating. Experience is not what happens to a man; it is what a man
does with what happens to him.

Texts and Pretexts
Introduction (p. 5)
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Bacon, Francis
The real and legitimate goal of the sciences is the endowment of human
life with new inventions and riches.

Novum Organum
Aphorism LXXXI

Middendorf, W.H.

Brown, G.T., Jr.

A full storehouse of knowledge is a necessary but not sufficient condition
for invention. To this, one must add an organized method of attack.

Electrical Engineering
Orderly Creative Inventing (p. 867)
October 1957

Sprat, Thomas

Invention is an Heroic thing and plac’d above the reach of a low, and
vulgar Genius. It requires an active, a bold, a nimble, a restless mind:
a thousand difficulties must be contemn’d, with which a mean heart
would be broken: many attempts must be made to no purpose: much
Treasure must be scattered without any return: much violence and vigor
of thought must attend it: some irregularities and excesses must be
granted it that would hardly be pardon’d by the severe Rules of Prudence.

The History of the Royal Society of London for the Improving of Natural Knowledge
Section XXXI (p. 392)
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Laudan, Larry

If rationality consists in believing only what we can reasonably presume
to be true, and if we define ‘truth’ in its classical nonpragmatic sense,
then science is (and will forever remain) irrational.

Progress and its Problems
Chapter Four (p. 125)

... when a thinker does what it is rational to do, we need inquire no further into
the causes of his actions; whereas, when he does what is in fact irrational—
even if he believes it to be rational—we require some further explanation.

Progress and its Problems
Chapter Six (pp. 188-9)

Mannheim, Karl

Anyone who wants to drag in the irrational where the lucidity and acuity
of reason still must rule by right merely shows that he is afraid to face
the mystery at its legitimate place.

Essays on the Sociology of Knowledge
Chapter V (p. 229)

Wilde, Oscar
CHILTERN: You think science cannot grapple with the problem of
women?

CHEVELEY: Science can never grapple with the irrational. That is why
it has no future before it, in this world.

CHILTERN: And women represent the irrational.

CHEVELEY: Well-dressed women do.

An Ideal Husband
Act I
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Aristotle

We think we have scientific knowledge when we know the cause, and
there are four causes: (1) the definable form, (2) an antecedent which
necessitates a consequent, (3) the efficient cause, (4) the final cause.

Posterior Analytics
Book II, Chapter 11, 949, [20]

Yet it does not appear to be true in all cases that correlatives come
into existence simultaneously. The object of knowledge would appear
to exist before knowledge itself for it is usually the case that we
acquire knowledge of objects already existing; it may be difficult, if not
impossible, to find a branch of knowledge the beginning of the existence
of which was contemporaneous with that of its object.
Categories
Chapter 7, 7b, [20]

Bacon, Francis

. . . that knowledge hath in it somewhat of the serpent, and therefore
where it entereth into a man it makes him swell; “scientia inflat”
[knowledge puffs up].

Advancement of Learning
First Book, Chapter I, 2

Barrie, James Matthew
ERNEST: . . . I'm not young enough to know everything.

The Admirable Crichton
Act I (p. 16)

Barry, Frederick

It is clear, for instance, that we classify business management, pugilism
and medicine together as science because, though as occupations they
are only incidentally related, they are all characterized by the practical,
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methodical, and so far as is humanly possible, the rational utilization of
knowledge for the attainment of definite goals.

The Scientific Habit of Thought
Chapter I (p. 5)

Bloch, Marc
Each science, taken by itself, represents but a fragment of the universal
march toward knowledge.

The Historian’s Craft (p. 18)

Bube, R.H.

Science has become a particular kind of knowledge obtained in a
particular way: knowledge of the natural world obtained by sense
interaction with that world.

The Encounter between Science and Christianity
Chapter 1 (p. 17)

Bush, Vannevar

The process by which the boundaries of knowledge are advanced, and
the structure of organised science is built, is a complex process indeed.
It corresponds fairly well with the exploitation of a difficult quarry for
its building materials and the fitting of these into an edifice; but there
are very significant differences. First, the material itself is exceedingly
varied, hidden and overlaid with relatively worthless rubble . . . Second,
the whole effort is highly unorganised. There are no direct orders from
architect or quarrymaster. Individuals and small bands proceed about
their business unimpeded and uncontrolled, digging where they will,
working over their material, and tucking it into place in the edifice.

Endless Horizons
Chapter 17 (p. 179)

Byron, Lord George Gordon
That knowledge is not happiness, and science
But an exchange of ignorance for that
Which is another kind of ignorance.
The Works of Lord Byron

Manfred, A Dramatic Poem
Act II, Scene 4, L. 431-433 (p. 227)

Carnap, Rudolf
When we say that scientific knowledge is unlimited, we mean ‘there is
no question whose answer is in principle unattainable by science’.
New Scientist
In Mary Midgley
Can Science Save Its Soul? (p. 24)
August 1, 1992
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Collingwood, R.G.
Questioning is the cutting edge of knowledge; assertion is the dead
weight behind the edge that gives it driving force.

Speculum Mentis (p. 78)

Collins, Wilkie
... what is scientific knowledge now may be scientific ignorance in some
years more.

Heart and Science
LIV (p. 285)

Conant, James Bryant

The stumbling way in which even the ablest of the scientists in every
generation have had to fight through thickets of erroneous observations,
misleading generalizations, inadequate formulations, and unconscious
prejudice is rarely appreciated by those who obtain their scientific
knowledge from textbooks.

Science and Common Sense
Chapter Three (p. 44)

Cowper, William
Knowledge and Wisdom, far from being one,
Have oft-times no connection. Knowledge dwells
In heads replete with thoughts of other men;
Wisdom in minds attentive to their own.
Knowledge, a rude unprofitable mass,
The mere materials with which wisdom builds . . .
Knowledge is proud that he has learn’d so much;
Wisdom is humble that he knows no more.
Complete Poetical Works

The Task
Book VI, L. 88-93, 96, 97

da Vinci, Leonardo
The acquisition of any knowledge whatever is always useful to the
intellect, because it will be able to banish the useless things and retain
those which are good. For nothing can be either loved or hated unless it
is first known.
In Edward MacCurdy
The Notebooks of Leonardo da Vinci

Volume I
Aphorisms (p. 88)

All knowledge originates in opinions.
Leonardo da Vinci’s Notebooks (p. 53)
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Darwin, Charles
The more one thinks, the more one feels the hopeless immensity of man’s
ignorance.
More Letters of Charles Darwin
Volume I

To Farrar
August 28, 1881 (p. 394)

Drexler, K. Eric
People who confuse science with technology tend to become confused
about limits . . . they imagine that new knowledge always means new
know-how; some even imagine that knowing everything would let us
do anything.
Engines of Creation
Chapter 10 (p. 148)

Ecclesiastes 1:18
For with much wisdom comes much sorrow; the more knowledge, the
more grief.

The Bible

Egler, Frank E.
Knowledge is not wisdom; wisdom is knowledge, when it is tempered
by judgment.

The Way of Science
The Nature of Science (p. 1)

Einstein, Albert
The aspect of knowledge that has not yet been laid bare gives the
investigator a feeling akin to that experienced by a child who seeks to
grasp the masterly way in which elders manipulate things.

In Alexander Moszkowski

Conversations with Einstein
Chapter III (p. 46)

It is my inner conviction that the development of science seeks in the
main to satisfy the longing for pure knowledge.

In Alexander Moszkowski
Conversations with Einstein
Chapter VIII (p. 173)

Yet it is equally clear that knowledge of what is, does not open the door
directly to what should be.
Out of My Later Years (p. 22)
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Faber, Harold
New scientific knowledge is like wine in the wedding of Cana: it cannot
be used up; the same idea can serve many users simultaneously; and
as the number of customers increases, no one need be getting less of it
because the others are getting more.

The Book of Laws

The Laws of Economics
Leontief’s Law (p. 57)

Harth, Erich

I have no possessions that are truly my own. I am like a stranger at
a rich man’s gate. What I have is borrowed, and even my knowledge
is nothing but hand-me-downs, and an occasional oddity I pick up by
chance. I pass it on to others like me.

The Creative Loop: How the Brain Makes a Mind
Chapter 1 (p. 6)

Harvey, William

What I shall deliver in these my Exercises on Animal Generation I am
anxious to make publicly known, not merely that posterity may there
perceive the sure and obvious truth, but further, and especially, that by
exhibiting the method of investigation which I have followed, I may
propose to the studious a new and unless I am mistaken a safer way to
the attainment of knowledge.

Anatomical Exercises on the Generation of Animals
Introduction (p. 331)

Hinshelwood, C.N.

To some men knowledge of the universe has been an end possessing in
itself a value that is absolute: to others it has seemed a means of useful
applications.

The Structure of Physical Chemistry
Atoms and Molecules (p. 2)

Holmes, Oliver Wendell
Scientific knowledge, even in the most modest persons, has mingled with
it a something which partakes of insolence.

The Autocrat of the Breakfast-Table
Chapter 3

It is the province of knowledge to speak and it is the privilege of wisdom
to listen.

The Poet at the Breakfast-Table
Chapter 10
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Holton, Gerald

Roller, Duane H.D.

Knowledge is like a net; if one were to cut out the part which is labeled
science, the rest of the net would be useless.

Foundations of Modern Physical Science
Chapter 14 (p. 247)

Hubble, Edwin
Science acquires knowledge but has no interest in its practical
applications. The applications are the work of engineers.

The Nature of Science
Scientists at War (p. 63)

Huxley, Aldous

Knowledge is power and, by a seeming paradox, it is through their
knowledge of what happens in this unexperienced world of abstractions
and inferences that scientists and technologists have acquired their
enormous and growing power to control, direct and modify the world
of manifold appearances in which human beings are privileged and
condemned to live.

Literature and Science
Chapter 3 (p. 9)

Huxley, Thomas
Indeed, if a little knowledge is dangerous, where is the man who has so
much as to be out of danger?

Collected Essays
Volume III
On Elementary Instruction in Physiology

In science, as in life, learning and knowledge are distinct, and the study
of things, and not of books, is the source of the latter.

Collected Essays
Volume VIII
The Study of Zoology

Huxley, Thomas
Hu