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This is the FAQ for rec.crafts.metalworking. It is in several pieces
to keep the overall size of each part below the limts inposed by
some news systems. This is part 1 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

The questions being answered in part 1:

Where is this FAQ kept, and where are archives of the newsgroup?
The original rec.crafts. netal working charter.

Net wor k resources (other |ists, vendors, etc.)

What are sone good books and/or video tapes on netal worki ng?
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he questions being answered in part 2:

Who makes good | athes/mlls/etc?

Where do | buy a nmachine?

What are good nmmgazi nes to subscribe to?

Where m ght one take classes or get instruction?

Where can | get raw material for my projects?

Where can | get tools, drill bits, etc.?

What are sone of the rel ated professional/hobby associati ons?
How do | harden/tenper netal ?
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The questions being answered in part 3:

12 How do | wire up this strange notor?

13. How do | deal with nail-order suppliers?

14. How to sharpen knives, chisels, and other tools?
15. Sone safety rem nders.

16. How do | drill round hol es?

17. What's TIG and M G?

18. M G wel di ng techni que.

The questions being answered in part 4:

19. Which M G wel der should | buy?

20. Books on wel di ng.

21. Sol dering/ brazing topics.

22. What are bolt grades?

23. What is XYZ made of ?

24. How do | build a furnace or forge?

The questions being answered in part 5:

25. What i s Damascus steel ?

26. How do | repair/replace this old | eather belt?
27. Can | use a drill press as a cheap vertical nmll?
28. What is involved in building a steam engi ne?

29. How do | anodi ze al um nunf

The questions being answered in part 6:

30. Rust! How do | deal with rust?
31. Are there any machi nery nuseuns?

The questions being answered in part 7
32. How do | cut netal ?

33. What kind of oil should | use on ny lathe/mll?
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34. What are the various tapers (Mrse, JT, R8, etc.)?
35. What is Electric D scharge Machi ning (EDM ?

The questions being answered in part 8

36. Solvent safety

37. What does "gage" (or "gauge") nean?
38. Leveling a | athe.

39. Wnd Chines

The questions being answered in part 9

40. Patinas
41. Renovi ng broken taps
42. Machining Plastic

The question being answered in parts 10 and 11

99. Nanes and addresses of publishers and suppliers
(OK, so | got tired of re-nunbering it every time a new
guestion was added!)

0. Wiere is this FAQ kept, and where are archives of the newsgroup?

This FAQ is also avail able via anonynous ftp to plains.uwo. edu
in the METAL directory. | also hope to soneday get it posted to
news. answers and into rtfmmt.edu, which is where nany groups'
FAQ are kept.

| also keep an "informal" archive of the newsgroup on plains. uwo. edu
also in the METAL directory. It's informal in that | only update it
fromtine to tine, not continuously.

Pl ai ns. uwyo. edu is usually down early Sunday and Monday
nornings, so if ftp fails then, just try it again later.

1. The original rec.crafts.nmetal working charter.

Atiny bit of history: there existed a group trial.rec.netal working,
but few sites pick up the "trial" feed. Al so, the trial nethod of
group creation sort of died of neglect, so this group
(rec.crafts. netal working) was created to take its place and becone
an official w de-spread group

Charter -- REC. CRAFTS. METALVORKI NG

The USENET newsgroup, rec.crafts.netalworking, is a newsgroup which
di scusses various aspects of working with netal, such as (but not
limted to):

machining, as on a lathe, mlling nachine, grinder, etc.
nunerical control of such nmachi nes;
wel di ng, whether by gas, arc, mg, tig, thernite, or other nethods;
Met al j oi ni ng, whether wel ding, brazing, soldering, riveting,
screwi ng, folding, etc. (this section was added during the discussion)
casting various netals by various nethods;
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har deni ng/ t enperi ng vari ous netals;

bl acksm t hi ng/ f or gi ng;

spi nni ng and hamer worKk;

sheet netal work;

j ewel ry- maki ng;

pur chasi ng and/ or reconditioning metal working tools and machi nery;
i nteresting projects;

books on netal technol ogies and history;

Exanpl e areas of interest:

kni f e/ sword maki ng;

aut onotive repair;

st eam engi ne (nodel /scal e, though full-sized discussions are wel cone!);
art work, such as bronze castings and scul ptures;

gunsmi t hi ng;

t ool maki ng, such as for woodworking, further netal working, etc.;

Wil e the bulk of the discussion will probably be directed towards
snal | -scal e "home" shops, industrial/production discussions are also
qui te wel cone.

Net wor k resources (other |ists, vendors, etc.)

There are several other netal working-related resources on the Internet,
such as mailing lists and WWV pages. Here are a few we are aware of.

So the first one | list isn't even netal working rel at ed!

A handy reference available in nost libraries is the Thonas Regi ster,
which lists many manufacturers and sellers of "stuff".

They currently have an on-line presence on the Wrld Wde Wb:
http://ww. t homasregi ster.com

http://tbr.state.tn.us/~wgray/
Metal Web News "A Virtual Newsletter for the Online Metal Enthusiasts”

An effort by WIlliam Gray and others to present a netal working newsl etter
Contributions are wel cone.

Machi ne Design (a Penton publication) has sone nice web pages that

di scuss a range of topics such as fastening (glues, clapns, etc.) and
many ot her topics. http://ww.penton.conlnd, under "Basics of Design
Engi neering" for exanple.

Two newsgroups related to crafts such as netal wor ki ng:
alt.binaries.pictures crafts
alt.binaries.pictures crafts.d
The first is where people should post binaries such as blueprints,
phot os of projects/equipnment, and so on. The second is for disucssion
of what's post ed.
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CAD software and rel at ed goodi es are avail abl e vi a:
htt p: //ww. mecheng. asne. org

A CAM (Conputer Aided Manufacturing) mailing |ist was created in md-My
1996. Here is part of their announcenent:

A newmiling list for the discussion of any CAMrel ated software, hardware,
guestions, procedures, nethods, term nology, etc. has been created and

is nowin operation. Topics could include, for exanple, software such as
Camax, Mastercam G nlinc, Cisigraph, SurfCam etc, or subjects such

as G godes, APT source, different cutting nethods and styles, or even

actual CNC rel ated topics.

To subscribe to this list, send mail to "maj ordono@ntc. uni ch. edu” with:
subscri be cam

in the body of the nail by itself. The subject of the nmail is ignored.
This will subscribe you to the per nessage version of the list. This neans

that for every nessage the list receives, you will receive one piece of
mail. |If there are 10 subnmissions to the list in one day, you get 10 pieces
of mail.

There is also a digest version available. To subscribe to the digest
version, send mail to "maj ordono@ntc. uni ch. edu” with:

subscri be cam di gest

Gardner Publications, publisher of the magazi nes Modern Machi ne Shop
Production, and Products Finishing, has a web page:

http://ww. gar dner web. com
Met al casting:
http://ourworl d. conpuserve. conl honepages/ br nzcast er

http://soho.ios.com ~jfisch
http://ww. teg. co. uk/teg/ hoben/index. ht n

If you are interested in clocks/watches, there is a CLOCKS mailing |ist.
Send mail to listserv@istserv.syr.edu, containing the conmand
" SUBSCRI BE CLOCKS your nane"

There is also a clock presence on the Wrld Wde Wb (WW:
http://glen-ellyn.iit.edu/~cl ocks/clocks/cl ocks. htn

A simlar newsgroup is alt.horol ogy.
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St eam Engi nes: http://mndlink.net/Ron_Stewart/livsteam htn
http://ww. bendi go. net. au/ ~j stein/livestm htni
http:////edge. edge. net/ ~vrbass/ st eanf ag. ht m

On the scientific side, there's sci.engr.netall urgy.

There is al so a Usenet newsgroup rec.wodworking that nay be of
interest to people who read rec.crafts. metal working.

WAW (Wor | d- W de- Web) users may be interested in Enrique Vega's
efforts which he calls ArtMetal. This includes a mailing |ist
and a Hone Page of:
htt p://wiarchi ve. wist! . edu/ edu/arts/ metal /Art Metal . ht n
Enri que can be reached at evega@rtnetal . pdial.interpath. net.
See also the Prince Edward Island Crafts Council (Canadian):
http://ww. crafts-council. pe.ca

A crafts fair guide is at:

http://ww.tel eport. com ~paul ec/ FAI RGUI DE/ CRAFTLST. HTML

A Usenet newsgroup was created around March of 1994, called
rec.crafts.jewelry. Sone of the questions on rec.crafts. netal working
have been jewelry related, such as casting small pieces; these m ght
be nore appropriate on the new group, or at |east you mght get nore
answer s!

A newsgroup called rec. knives was created in Septenber 1995.
A miling list for knifenakers was created in early 1995:
Such a list is now avail able, and may be
joined by sending mail to mmj ordono@asi s.comcontaining a |line
"subscribe knife-list". Following is the announce text for the list:
The purpose of this mail list is to be a forumwhere knife nmakers and
bl adesm ths discus technical, artistic, political, and business ideas

related to the field of custom and handmade cutl ery.

Knife fighting techniques and nmartial arts are not part of the
di scussi on, except where it relates to an actual knife design.

In short, this mailing list is for knife nmakers, sword makers,
bl adesm ths, and serious collectors of custom and handnade cutlery.
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An older nailing list for knifemakers, collectors, and people interested
i n edged-weaponry martial arts and techniques is the EDGE nmailing |ist.
Requests to be added to this |list should be sent to:
EDCE- owner @l COM LUT. AC. UK
Subm ssions to the list itself should be sent to:

EDGE@ni com | ut. ac. uk

Topics on this list have ranged across topics |ike discussions of the
types of steels used in knives, and why sel ect one over another; the
qualities and selection of different types of pocket tools [such as the
Gerber Multi-Plier, the Leathernan, the SOG Toolclip, etc.]; current

sal es on knives frommail-order or discount-house sources; why Japanese
swords are made the way they are/were, and how to take care of such a
sword; selecting nodern reproduction swords for nartial -arts purposes;
and many ot her edged-weapon and edged-tool subjects. However, lately
(April 1995) it has been heard that the list is largely dead and
unresponsi ve.

Silversmithing (comrercial): http://ww.gold. net/users/dy93/.

The "industry", whatever that may be, has a WWV hone page as well as
a Tel net address, respectively:

http://ww. i ndustry. net
i ndustry. net

Then there's the manufacturer's Information NetworKk:
http:// nfgi nfo.conf home. ht m
Metal finishing (electroplating, anodizing, galvanizing, etc.):

http://ww. finishing.com
http://ww. peganet. coni dal mar/ dal mar hm ht i

METAL Machining and Fabri cati on:
http://ww. mmf. coni neta
Used Equi pnent Network (UEN), WWVor Tel net respectively:

http://ww. hsi x. com
buyused. hsi x. com

The d obal Recycling Network deals with used machi nes and tool s:
http://grn.conf grn/

Book sellers:
Powel | 's Techni cal Books (new and used) can be reached at

http://ww.technical.powells.portland. or.us, or you can
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get nore info by sending blank e-nail to
pi ng@ echni cal . powel | s. portland.or.us. Mre info in the vendor |ist.

Amazon.comclains one nillion titles, at http://ww. amzon. com

Book Stacks Unlimted can be reached via telnet to books.com
or (216) 861-0469, or http://melville.books.conf scripts/nain.exe?
or http://ww. books. com

What are sone good books and/or video tapes on netal worki ng?

Note that this is not a conplete list. |If you are | ooking for books on
anodi zing, there is a separate FAQ section that deals with that topic
and lists several books.

- How to Run a Lathe

This book is available from South Bend di stri butors,
such as Blue Ridge, and/or Lindsay. It was originally printed
in 1914 and | ast updated in 1966, | believe.

- Advanced Machi ne Wrk by Robert H Smith (1925). Thi s book
is not as "advanced" as the title mght indicate, but assunes
that you are not a total beginner. Avai | abl e from Li ndsay
Publications (Cat. No 4236, $27.50, hardcover).

- Machi ne Tool Qperation, Vol. 1 & 2, by Henry Burghardt,
Aaron Axelrod & Janes Anderson. These books were for many years
the standard text in trade schools and technical colleges. Vol une
one covers the basics: safety, neasuring, bench work, drill press,
| at he and forge. Volume two covers: shaper, planer, mlling
machi ne, grinding, hydraulics, band saw, netallurgy, and
cutting fluids. Your best source for these is a used book
store or a technical school library. They overl ap nmuch of
"Advanced Machi ne Wrk", but neither is a conplete substitute
for the other.

- Materials Handbook by George S. Brady (McGrawHi |l Book Co.)
"An encycl opedia for purchasi ng managers, engi neers, executives,

and foremen". Essentially, it gives an "executive sumary" of
virtually every material that is valuable in comrerce. For

i nstance, there is a two-page entry for "Die Steels". It is not
ainmed at the scientist or engineer; it is ainmed at the person

who needs to quickly understand the inmportant characteristics
and economcs of industrial materials w thout involvenent
in details. |t does cover a |lot of non-netal nmaterials as well.

- Machi ne-Tool Work, by WIlliam P Turner and Hal sey F Onen.
1932 and 1945 (hence no | SBN nunber). Some libraries may still have
a copy, though you're probably out of luck for a purchase.

Moderatel y good text, very good diagrans and pictures, especially
of huge speci al - purpose machines |ike railroad wheel grinders.
Suffers a bit fromage, and seens intended for large industrial
shops, but a good read if you find it.

- Machi ne Shop Theory and Practice, by Al bert M Wgener and Harlan R Arthur.
1941 (hence no | SBN nunber). Sone libraries nay still have a copy,
t hough you're probably out of luck for a purchase.

Fairly good text, nore specific techniques than the Turner/ Osen book.

http://members.aol.com/OiledLamp/metalfaq.txt (7 of 126) [4/10/2002 1:16:45 PM]



http://members.aol.com/OiledLamp/metalfaq.txt

Suffers a bit fromage, but still a nice instructional book

- Lathe Qperations, by Richard R Kibbe.
1985, | SBN 0-471-89023-5.
Adapted frommaterials originally prepared by the Engineering |Industry
Training Board of Great Britain. Also in the sane series: MIling
Machi ne Operations, and Gri ndi ng Machi ne Qperati ons.

A step-by-step text with about 2 photos and |ots of sinple but
usual I y-cl ear drawi ngs. Shows how to do nost any comon | at he
operation (and a few unconmon ones) in as few words as possible.

Check page 90 for what seems to be a man with two right hands.

- Machine Tool Practices, by Kibbe, Neely, Meyer and Wite.
It's the first year machi ne shop text used by sonme community coll eges.

- The Making of Tools, by Al exander G Weygers
Prentice Hall Press, 1973, |SBN 0-671-60924-6.
A nmodern book about doing things the old way. How the artist/craftsperson
can desi gn, namke, sharpen and tenper tools. My be avail able from
Cent aur Forge.

- Machi nery's Handbook
A standard reference book for machinists, avail able from npst
di stributors of machi nes or tools.

- O ockmaki ng & Model maki ng; tools and techni ques
by WR Snith

M. Smith has published other books on cl ockmaki ng, but this one
covers nore than just clocks, and is thus of interest to nore than
just clock-makers. This is a collection of articles fromthe
British Horol ogical Journal, Tinmecraft, Mdel Engineer, and
Horol ogi cal Times. The articles have been updated and expanded
for inclusion in this 112-page coil -bound book.

For a conplete review, see HSM Jan/ Feb 1992, page 14.

Avai l abl e from Gateway C ocks (see nanes/addresses section),
$35 post-paid within USA (overseas buyers add $5 for postage).

- Elmer's Engines, by Elner Verberg,
avail abl e from Model t ec nagazi ne.
Has many very nice, and fairly easy to build stationary steam engi nes.

- Mbdel Loconotive and Marine Boilers
[ Argus Press, 1988, |SBN 0-85242-923-1]

by Martin Evans (well known in the Mddel Engineering field, at least in
Great Britain)

- Model Boilers & Boil ermaking
by K N Harris, published 1971

Possi bly avail able from Argus.

- The Shop W sdom of Frank MLean
avail able from Vill age Press.

Lots of good ideas, and common sense approaches, and the few pages
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about inspecting used nmachines is worth its weight in gold for first
ti me buyers.

- THE MACHI NI ST' S BEDSI DE READER
Quy Lautard
2570 Rosebery Avenue
West Vancouver, B.C., Canada V7V 279

(Somre of Quy's books are al so available fromother suppliers, such as MSC)

Cont ai ns: Working drawi ngs and detailed instructions for nmaking 15
useful and practical nachinists tools and | athe accessories; dozens of
hints, tips and tricks to help get things done faster, easier and
better in your shop; a collection of 2 dozen nmachi ne shop anecdot es;

2 highly readabl e nachinists short stories.

Projects include: a sharpening jig for drill from1/8 to #60, a
swi veling base for a 2" WIlton vise, a graduated handwheel for
the lathe | eadscrew......... and many nore

THE MACHI NI ST' S SECOND BEDSI DE READER

Simlar in fornmat to the first book; projects include: a snal
pant ogr aph engravi ng nachine, a tool maker's bl ock, poor nman's
jig borer and a kerosene-burning blowtorch....... al so a short
story titled "The Bull seye M xture" which details the nethod for
carbon pack col or casehardeni ng.

THE MACHI NI ST' S THI RD BEDSI DE READER

Sonme of the projects/info: color casehardening, a co-ax indicator,
a collet chuck system a deluxe overhaul of a keyless drill chuck
shar peni ng tools, sandbl asting, setting up work on a facepl ate,
taper turning, knurling flat surfaces, and nore.

"A Treatise on G ling Machi ne Tool s"

Very smal |l (25 pages), very costly ($7.95), and not much useful

i nformati on according to TomWalter. One useful warning is to not
use way oils in a mlling machine's centralized oiling system as
sonme of them contain wax which will clog the system

O her books and plans by Lautard (not a conplete list):
"Hey Tim | gotta tell ya....' a nini Bedside Reader"
"3.75 Inch Dianeter Ungeared Rotary Table"

"Uni versal Sleeve O anmp".

Lautard's targeted readership seens to be the home nachinist. [|I'm
sure that much of what he has to say may be "old hat" to a skilled
machi nist with many years experience. | confess that | ama rank

amateur in machi ne shop practice (my only professional experience was

as a part-tine helper in a gunsnith shop where the machine | got to know
best was the polishing wheel). The flyer | quote fromis available from
Lautard at the address | gave with ny | ast posting.

[reviews and typing courtesy of M chael Gordon, except for the description
of the third bedside reader. JK]

It has al so been reported that GQuy sells an index of sone sort, either
of all projects or all articles, in the back issues of Mydel Engi neer.
However, the index is reportedly hard to use. See the description of

Model Engi neer nagazi ne.

- Machi ne Tool Reconditioning, by Connelly
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Covers reconditioning of machine tools, including figuring out
what's of f on |lathes and such. Also a good section on scraping
(i.e. renoving small areas of metal by scraping, such as naking
a plate very flat). Mostly deals with reconditioning ways, and
does not spend much tinme on mechani cal problens such as worn nuts
or gears.

- The Surface Treatnent and Finishing of Alum numand its Al oys,
Edited by S. Wernick, R Pinner, and P.G Sheasby. Published
1987 by ASM International, Metals Park, Chio. 2 vol unes.

Mentioned in sci.materials in response to a "how do | anodi ze al um nun®"
guesti on.

- Electroplating for the Amateur, by L. Warburton.
Model & Allied Publications.
Avai |l abl e via Argus.

- The El ectropl ater's Handbook, by C W Ammen
TAB books.
| SBN 0- 8306- 0410-3 (hardbound), |SBN 0-8306-0310-7 ( paperback)

- Metal Finishing - Guidebook and Directory
Metal s and Pl astics Publications, |Inc
One University Plaza
Hackensack, NJ 07601

Mentioned as a good reference for electroplating.
- Machi ne Tool Practices, fourth edition, John Wley and Sons.
Covers a lot of ground and is the first-year book at DeAnza Col | ege.

- Machi ne Shop Practice, second editions, volumes 1 and 2
by KH Mltrecht. Published by Industrial Press, Inc.
| SBN | SBN 0-8311-1126-7 and | SBN 0-8311-1132-1 (vol 1, vol 2)

Preface: "It is witten for the beginner, as well as for the nore
advanced craftsman, technician, and manufacturing engi neers.”
"...designed for use in the classroomor for home study,..."
(about $20 each)

- The Home Machi ni st's Handbook, by Doug Briney (c)1983,
$17.95 [TAB Books] | SBN 0-8306-1573-3 (paper back)

Basic... Reading prints, neasurenents, hand tools, bench tools, the
| athe & operation, the nilling machine & operation. Projects using
the Sherline machi ne system

- Machi ni sts' Ready Reference, 7th edition (c)1989 [Prakken Publications,
Inc], Conpiled by darence Wigartner, |SBN 0-911168-74-5,
7th edition: $12.50/$10.00(schools), new 8th edition: $14.50

Pocket sized (4.5" x 6"). Good student guide to nmath, drills, tapers,
threads, mlling/turning speeds, gears, weights & reading shop prints.
Sort of a "poor nman's Machinery's Handbook".

- How To Work Sheet Metal, by Herbert Dyer

Avai |l abl e from Power Mddel Supply. Highly recomended by Guy Lautard
in his Machinist's Bedsi de Reader.
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- The New Science of Strong Materials, 1968 (1st ed.), 1976 (2nd ed.),
1984 (Penguin paperback). J.E. Gordon, Princeton University Press.

(review courtesy of Bob Powell):

Thi s wonderful 280 page paperback lucidly covers the real m of
mat erials science and engineering, in lay terns rather than

t ext book theory, but with enough depth and detail to satisfy
an engineer in a different discipline.

Expl ai ns, al ong the way, the physical and chem cal nature of
wood, and the nature and evolution of all comon gl ue types,

pl astics, conposites fromstrawclay brick to fiberglass to
kevlar, through iron and steel and alloy netals. Elasticity and
the theory of strength and toughness, with basic beamtheory
devel oped fromfirst principles. Cracks, defects and crack
propagati on (why gl ass bends then shatters), hardening

and tenpering, and to boot, the best explanation |'ve

seen of all the classic iron and steel naking processes.

For the wood-inclined, a whole chapter on tinber and cellul ose
fromthe nol ecular |level up through the evolution of the
structural design of wooden ships and (wood) airplanes, with

i nsight into wood drying and wood rot. Dedicates a chapter

al one to the evolution of wood glue and the operation and
properties of each type.

- The Starrett Book for Student Machinists (c)1941, 1975 & 1982 [ 160 pages]
Catal og #1700 @ $8. 50.

Drawi ng, fits, bench work, how to neasure, cutting speed/fl uids,
drilling, |athe operations, grinding, saw ng, toolnaking, geonetry,
mechani cs, & reference tables. Good infornation, well worth the price.
It covers screw cutting, via the lathe, better than nost. Be sure to
get the FREE Starrett information, "single copy nailed to individua
craftsmen." Decimal Equival ent Card (pocket size 3" x 5"); The
Starrett Story (36 pages 4-5/8" x 6-7/8"); The Tools and Rules for
Preci sion Measuring, Bulletin #1211 (80 pages 5-1/4" x 7-5/8")

- Watch Making, by George Daniels.

- De Re Metallica (Georgius Agricola, 1556) translated by Herbert Hoover
- Pirotechnia (Vannocci o Biringuccio, 1540) translated by Snmith & Giud

These two are Dover reprints, and were state-of-the art from renai ssance
t hrough perhaps 1850 or so. The first is on mning, and the second on
met al working. An interesting historical |ook at how t hings were done

in earlier times, and why they thought it worked.

- Conputational Geonetry for Design and Manufacture,
Copyright 1979, |.D. Faux, MJ. Pratt.
Ellis Horwood Publishers, a division of John Wley & Sons.
| SBN 0-85312-114-1

Very good overall text on surfaces and design. Ws reconmended
as a way of learning strange jargon used in CNC nachini ng of surfaces,
such as loft, nurbs, and coons.

- Conmputer Nurerical Control: Essentials in Progranm ng and Networ ki ng

by Lin. Delmar Publishers, Inc. 3 Colunmbia Circle, P. O Box 15015
Al bany, NY 12212-5015. (800-347-7707)
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(recomended by Jerry Kinberlin)

This is a textbook for a 2 senmester course. It assunes you know not hi ng
and takes you through the whole thing including G N, APT...2D, 3D, CNC
networking, the math, etc. | don't renenber the exact price but it is

over $50 and | ess than $70.
- The New Edge of the Anvil, by Jack Andrews

Not only is it a great intro to blacksmthing, but it also has the nost
wonderfully brief description of netallurgy and heat treating. It is
avail abl e from Ski pjack Press direct at:

637 Drexel Ave.

Drexel H Il , PA 19026

or e-mai|l andrews@slc.org

The foll owi ng suggest ed books pertain to jewelry-making, per Sherry Lem

The Conplete Metalsmth | SBN 0-87192-240-1, $14.98

Ti m McCr ei ght

Davi s Publications, |nc.

Worcester, MA 1991

Excel l ent, easy to foll ow techniques for beginning to internediate |evels,
this is the revised edition which is nuch inproved over the original

Contenporary Jewel ry,

Philip Morton

Holt, Rinehart & W nston

NY, 1970, 1976

I nteresting design phil osophy, techniques.

Design and Creation of Jewelry,
Robert vonNeunmann

Chilton

Radnor, PA, 1961, 1972

For m Enphasi s for Metal sniths,

Hei kki Seppa

Kent State University Press

Kent, OH 1978

Per haps THE book on anticlastic raising/formng, though difficult to
teach yourself fromthe pictures and instructions.

Jewel ry Concepts and Technol ogy | SBN 0- 385-04185-3, $100.00
Qppi Untracht

Doubl eday & Conpany

Garden City, NY, 1982, 1985

Most conpr ehensive guide on jewelry naking techni ques,

al so contains genol ogi cal data, info on setting up a workshop
Al so, his "Metal Techniques for Craftsmen" $75.00 is a somewhat
abri dged version.

Jewel ry: Contenporary Design and Techni que,

Chuck Evans

Davi s Publications

Worcester, MA 1983

Especially good sections on mxed netals (nokume gane, etc.).

Jewel ry Maki ng and Design
Augustus F. Rose and Antonio Crino
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Dover Publications, |nc.
NY, 1949, 1967
Deci dedly English flavor, very inexpensively priced.

Jewel ry Maki ng Manual

Syl via W cks

Brynorgen Press

Cape Elizabeth, ME, 1986

Beauti ful col or photos, good technique instructions.

Jewel ry Manufacture and Repair,
Charl es Jarvis
Bonanza, NY, 1978

Metal Scul pture - New Forms New Techni ques,
John Lynch

The Vi ki ng Press

NY, NY

Basic art netal techniques.

Anot her book, suggested by Marc Kerr:

"Silversmthing" by Finegold $35.00. This is an excellent book if you are
really after smthing and not jewelry making. It has very good
descriptions of the snmithing process and wal ks you through a few projects
like a bow, box with hinge and ot hers.

How about vi deo tapes?
- New Life Video Productions

Several tapes with Rudy Kouhoupt, frequent author in HSM and
ot her magazines. Titles such as:

"Fundanent al s of Machi ne Lat he Operation”

"Fundanentals of MIling Machine Operations"

"How to Cut Spur Gears"

"How to Cut Screw Threads”

"Building a Sterling Hot Air Engi ne"
Price varies fromtape to tape. Production qualities seem poor
(based on viewing the first title), such as poor and inconsistent
audi o, including a radio playing in the background. But you can
safely ignore this and concentrate on what Rudy is trying to show you
Seens reasonably priced for the material covered. The material is
quite good for the beginner ("I just got a vertical mll; how do | use
it?"), or perhaps even the advanced begi nner. These are probably tapes
you will watch once or twice, so it would be nice if you could rent
i nstead of purchase thenml Mst of them seemto focus on naking a
sinpl e but useful project while presenting the material .

- Bailey Craftsman Supply
"Greensand Casting Techni ques" from David G ngery's workshop
HSM seemed to like it. Ohers include a second vol une of the
above, Basic Metal Lathe OQperation (2 vol), Basic MIIling Machine
Oper ati on.

- Darrell Markew tz, Wareham Forge
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"A 3 hour instructional VIDEO - $25.00 each (includes postage)”

"This video contains a wealth of information, including what to | ook for
in used tools, building a home shop, and denonstrations of a nunber of
basic form ng techni ques."

PART 1 - TOALS: forges; lighting a fire; coal
anvils; hanmers; vises; safety

PART 2 - TECHNI QUES: 'S hooks; tent peg; fire poker
twists; toasting fork; honme forge

t he WAREHAM FORGE

Ham et of Wareham - RR #2

Proton Stn Ont, CDN - NOC 1LO

(519) 923-9219, wareham f or ge@eadwat ers. com

- Quality Street Productions
The Fourth Annual NAMES Expo (1993)
- Starrett
Tool s and Rul es for Precision Measuring

- Colonial WIIliansburg
P.O Box C
Wl lianmsburg, VA 23187

Tapes are al so avail able from

KVC Ent ert ai nnment
P. 0. Box 40276
I ndi anapolis, IN 46240-0276

CW produces several tapes on blacksmthing, silversnithing, gunsnmithing,
and so on. They show the "old tine" way of doing things, but are
reported to be excellent.

- Tim MCrei ght:
Conpl ete Metal smithing

Apparently Timhas a book *and* video by this title. Sandy G ossmann sez:

"He takes you step by step through a couple of projects. Wen *he* does
it, it sure |ooks sinple! He gives sone great shortcuts, and his exanpl es
are instructive."

"I especially liked his sections on riveting and on using a rolling mll.
Very useful. The entire video is oriented toward jewelry, but he also
does a sterling silver box. You can get the video mailorder from River
Gens and Findi ngs (phone 1-800-545-6566) or from TSI (I think). Last
time | checked it was about $40."

This is the FAQ for rec.crafts.metalworking. It is in several pieces

to keep the overall size of each part below the linmts inposed by

some news systems. This is part 10 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.
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99. Names and addresses of publishers and suppliers.

Note al so that a potential source of manufacturers/suppliers is the
Thonmas Regi ster, found in nost public libraries, or now on-line:

http://ww.t homasregi ster. cont

-- Special entry: Not a conpany or anything, but for nore info on
crafts supplies, send e-mail to info@rafts-council.pe.ca
and put "WANTED: " at the beginning of the subject line. This is
a non-profit service of PEI Crafts Council in Charlottetown,
Price Edward |sland, Canada. They nmaintain a list of crafts
suppliers and can answer questions like "give ne a list of ceranics
suppliers East of the Mssissippi" or "who sells ConeArt kil ns?"
(per a post 9-Nov-1993)

- ah-ha! Design Goup, Inc.
Box 14519
M nneapol is, MN 55414
(800) 473-7650, (612) 641-1797, (612) 641-8681 (FAX)
e-mai | ahha@di c. com

In the UK, distributed by Eagl and Machi ne Tool, 01420-23830, fax 23804.
CNC conversion kits for large and small nachines. Free catal og.

- Aircraft Spruce & Specialty Conpany
Ful | erton, CA
(800) 824-1930

400- page catal og costs $5, but they pay $4.10 to nmmil it to you

(at 1994 postage rates). Airplane kits (real ones), as well as

parts and raw material such as al uni num stock, conposites, epoxies,
foam and spruce. This is not as conplete or as universal as
McMaster-Carr, but it has a nunmber of things you won't find el sewhere.

- Aley Supply Conpany
P. O Box 848
Gardnerville, NV 89410
(702) 782-3800

Deals in Jet | athes and accessori es.

- Alied Devices Corporation
2365 M| burn Ave
P. O Box 502
Bal dwi n, New York 11510
(516) 223-9100, (516) 223-9172 (FAX)

"Standard Precision Mechani cal Conponents" such as small gears.
Reput edly not cheap, but Small Parts Inc isn't either.

- American Wat chrmakers-C ocknakers Institute (AW)
P. O Box 11011
G ncinnati, OH 45211
(513) 661-3838, (513) 661-3131 (FAX)

Menmbership is around $45 or so per year. They have an excell ent
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nmagazi ne, Horological Tinmes. Their orientation is nore towards
wat ch/cl ock repair. They offer many courses along those lines.
The "Project Extended" courses are given in Cncinnati, but they
have many ot her courses (around 5 days) given around the country.
They have at | east 100 vi deotapes on various aspects of |athe work
and cl ock repair.

- Ji m Ander son
1642 Hillridge
Ann Arbor M 48103

There were a few Craftsman | at hes that were apparently *not* nade by
Cl ausing or their predecessors, called AA Products. Jimhas a
catal og of sorts; send an 8 1/2 x 11 sel f-addressed- st anped- envel ope

with 2 stanps. I nclude the nmodel nunber in the request and he will
send a copy of the manual, a list of custonmers, and a |ist of parts
sour ces.

-  ARE, Inc.
Box 8

G eensboro Bend, VT 05842
(800) 736-4273, (802)533-7007, (802)533-7008 fax

Tools for jewel ry-making, perhaps nore. Catalog is $4.

- Argus Books
P. O Box 35 Wl sey House
Wl sey Road, Henel Henpstead
Herts HP2 4SS Engl and
Tel ephone: Henel Henpstead (0442) 66551

Former publishers of Mdel Engineer, in England. ME is now published
by a sister conpany, Nexus. However, Argus still has interesting books
that are described elsewhere in this FAQ and may still be a source

for back issues of Me

The US distributor for sonme of the Argus/Nexus publications is:
Wse OM Worl dwi de Services
4314 West 238t h Street
Torrance, CA 90505-4509
(310) 375-6258, (310) 375-0548 (FAX)

- Arnstrong Tool & Supply Co, Inc.
31747 WEight Mle
Li vonia, M 48152
(800) 446-9694

Ful | range of hand tools & Sherline Products. Catal og $2. 00

- Bailey Craftsnman Supply
P. O Box 276
Ful ton, MO 65251-0276
(314) 642-5998

Shop vi deos, Books, EMCO Mai er & Sherline Products
- WM Berg, Inc.
499 (Ccean Avenue

East Rockaway, NY 11518
(516) 596-1700, (516) 599-3274 (FAX), (516) 599-5010 custoner service
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Very simlar to Stock Drive Products (q.v.). Separate catal ogs for
nmetric vs. english parts. They undoubtedly have a few itens that
Stock Drive does not carry, and vice-versa.

- Blades & Stuff
1019 E. Pal ner Ave.
d endal e, CA 91205

Cat al og $5

- Blue Ridge Machinery and Tools, Inc.
PO Box 536
2806 Put nam Avenue
Hurri cane, W/ 25516
800- 872- 6500, (304) 562-3538 in W/, (304) 562-5311 (fax)
Credit cards, COD's up to $200
MWF 9-5 EST, Tu, Th 9-9 EST

Lathes, mlling machi nes, presses, brakes, frompuny to industrial
Accessories and parts for popular machi nes from Myford, South Bend,
Atl as, Sherline, Ento-Mier, etc.

Hand tool s and books of interest to hobbyists and professionals.
Wbodwor ki ng power tools

Steel, brass, aluminum tool steel in small quantiti es.

110 page free catal og

- J. C. Boegenman
1464 S. Warner Dr.
Apache Junction, AZ 85220
(602) 982-8436

Di sconti nued parts for Atlas, Craftsnan, C ausing |athes.
Quadrants, reverse gear boxes, |ead screws, half-nuts,
spi ndl es, steady rests, and so on. No catalog, so call.

- Borel and Fre
712 S. Aive St., Suite 318
Los Angel es, CA 90014
(800) 654-9591 (national), (800)252-9392 (CA), (213)689-7007,
(213) 488-0485 fax

They al so have a Kansas City office:

Jul es Tools (Jules Borel & Co.)

1110 G and Ave.

Kansas City, MO 64106

(800) 776- 6858 orders, (800)776-6865 customer service, (816)421-6110,
(800) 776- 6862 fax

Jewel ers' tools: main 172-page catalog "T" is color, slick paper,
no prices (separate price list is enclosed). A so catalog "J" for
jewel ry, "H' for horol ogi cal (watchmaking) supplies, and "F" of
jewel ry findings. Specialty tool catalog "T<year>S" is 50 pages
B&W and does have prices.

-  Boston Gear
14 Hayward St.
Qui ncy Ma. 02171
(617) 328-3300

http://members.aol.com/OiledLamp/metalfaq.txt (17 of 126) [4/10/2002 1:16:46 PM]



http://members.aol.com/OiledLamp/metalfaq.txt

They have nearly any gear imnaginable, |IN STOCK. Their prices
are | ower than you mght imagine, and delivery is good.

- Bourget Bros.
Lapi dary and Jewel er's Supplies
1636 11th St
Sant a Moni ca, CA 90404
(800) 828- 3024

- Brownells
Route 2 Box 1
200 South Front Street
Mont ezuma, |owa, 50171
(515) 623-5401, (515) 623-3896 (FAX)

Brownells is a fine firmthat specializes in gunsnithing, though
a lot of their nmerchandise is great for general - purpose netal worki ng,
such as steel, brass, and nickel silver.
Catalog is $4.00, refundable with first order of $40 or nore
(but if you can convince themyou are a dealer, then it is free).
They have | ower prices for gun dealers, "enciphered" in the catal og
in a manner simlar to the following --

Item Foo Bar Gips an9xx20dd Price: $19.95
means list price is $19.95, dealer price is $9.20. However, in
recent catal ogs they have changed the codi nhg on sone itens.
Wi | e sone peopl e have apparently convinced themthey are a deal er,
the usual requirenent seens to be an FFL (Federal Firearns License)
before they sell for the deal er price.

- Bryant Laboratory
1101 Fifth St.
Ber kel ey, CA 94710
(510) 526-3141, (800) 367-3141

They sell chemicals used in patination, and have recipes as well.

-  Canden M ni ature Steam Services
Bar r ow Farm
Rode
Bat h BA3 6PS
U K
Tel: (44) 01373 850151
Fax: (44) 01373 850516 (drop the first zero if outside the UK)

Have a 56-page list of their books and videos (British PAL 625/50hz)
avail able at no cost. Engineering books and videos; rail, road and

sea transportation fromthe USA, UK and France; nining, wreless and
el ectrical subjects etc.

- Canpbell Tools, Inc.
2100-H Sel ma Rd.
Springfield, OH 45505
(513) 322-8562

A machi ne supplier attuned to the hobbyist netal worker. They carry
Sherline, Ento, Jet, and other machines. Al so books, hardware,

raw nmaterials, etc. Hi ghly recommended by one net reader. Catal og
is $1

- Cardinal Engineering Inc
RR #1, Box 163
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Caneron, |IL 61423
(309) 342-7474, (309) 342-3182 (FAX)

Supplier of various netals, but they also can supply CNC mlls

and/or kits to convert existing mlling machines. Al so some CNC
| at he work. Several articles in recent years in HSM regarding
CNC conversions were witten by the folks at Cardinal. Catal og

is $2. Also sone books, and plans froma conmpany call ed Wod- Met.

- Castings
PO Box 915001
Longwood, FL 32791
(407) 869- 6565

Equi prent and materials sized for chess pieces, etc., nade in pewter
Probably other, related stuff as well.

- Caswell Electroplating in Mniature
(315) 597-5140

Reportedly has all kinds of small to mediumplating supplies and is
very hel pful

-  Centaur Forge Ltd.
P. O Box 340
117 N. Spring Street
Burlington, W 53105-0340
(414) 763-9175, (414) 763-8350 (FAX)

Publ i cati ons concentrate on forging, blacksnithing, though all aspects of
net al wor ki ng are covered. A good, well-organized collection
They al so publish a nagazi ne, Anvil

Centaur Forge is the source for blacksnithing supplies fromtongs to
furnaces. Also a source of horse shoeing supplies.

- Century Spring Corporation
800- 237- 5225, (213) 749-3802 (FAX)

A Los Angel es conpany, they sell a w de range of both extension and
conpr ession springs, and al so sonme nore specialized

springs like disk springs and rubber-tube springs. Their catalog is
free and |ists springs sorted by dianeter, |length, wire dianeter, and
material, and list nunber of coils, solid height, and cal cul ated spring
rate.

The catal og does not include prices, but prices are reasonabl e, but
there is a $25 m ni num order.

- Causing Industrial Inc.
Servi ce Center
P. 0. Box 877
Coshen, | ndi ana 46527-0877
(219) 533-0371, (219) 533-0403 (FAX)

Long ago, Sears sold Craftsman |lathes that are still popul ar.
These were actually nade by Atlas, which was |ater bought by
G ausing. Causing apparently still has parts and manual s for
the Craftsman/ Atlas lathes, and will provide a free catal og.

-  Col es Power Models, I|nc
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P. O Box 788

839 E. Front Street
Ventura, CA 93002
(805) 643-7065

Castings, books, supplies, accessories. For trains,
stationary steam gasoline engines. The catal og costs $4.

- T. E. Conklin Brass & Copper Co.
345 Hudson St.
NY. NY 10014
800- 225- 5510

They have every size of hex brass in 12' lengths from1/8" to 7/16"

by 1/32" increnments, and then it goes up to 3" hex by 1/16" with sone
odd sizes thrown in such as 23/32. They got it in round, square, flat,
gauge, strip, dinension plate, wire, rectangular rod, pipe, round tube,
square tube, rectangul ar tube, angle, channel. They state that snal
orders are inportant.

This is not only brass, but bronze, copper, nonel, muntz, nickel silver,
etc., in several alloys. | would doubt they have every alloy in every
size. Ask for the Conklin Index. For locals the phone is 212-691-5100.

(however, it is reported that a mnimumfirst order is $100, and
subsequent |y $50)

- Condar Co.
10500 I ndustrial Drive
Garrettsville, OH 44231
(216) 527-4343

They sell a pyroneter (high-tenp thernoneter) for gas forges and such
Unit 9-85 which comes with a 6-foot 2200-degree probe for $60. They

al so have a high tenp probe (3000 degrees; Unit 14S4-1, $17). Probably
lots of other related itens, but this cane up in discussion on

| ow cost pyroneters around 3/25/93.

- Conquest Industries
Santa Fe Springs, CA
(310) 906-1111, (310) 906-1112 (FAX)

Apparently casting supplies. They have a free video tape and info
packet on casting netal in rubber nolds. The rubber can take heat up
to 840F for zinc alloys.

- Cowell's Small WMachine Tools Ltd
The Manor Wor kshop
Chur ch Road
Little Bentl ey
Col chest er
Essex
COr 8SE
UK
tel +44 1206 251792

Cowells sells two main products: a small |athe (88nm swi ng,
200mm bet ween centers) and a small mlling machi ne (200mm by 50nm
bed). Also vertical blade jig-saws. Sonewhat sinilar to Sherlines,
these are described as being a bit better in quality and consi derably
nore powerful. Cost is roughly double that of a Sherline.
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Thei r USA connecti on:

Cowel | s USA

Post O fice Box 843

R chnmond, KY 40476-0843

(606) 624-9269, (606) 625-1191 (FAX)

There is also a book, "Cowells 90 Lathe" by A Smith.

- Craft Books
4 Maple Street
Chester, CT 06412
(203) 526-9887

At the very | east, books on patinizing such as The Col oring, Bronzing
and Patinization of Metals.

- Cyberl abs: see US Cyberl abs

- Dal mar
(941) 275-6540, (941) 275-1731 (FAX)
htt p://ww. peganet. coni dal mar/ dal mar hm ht m
dal mar @yeganet . com

Manuf act urer of el ectroplating equi pnent.

- Darex Corporation
220 Hersey Street
Box 277
Ashl and, OR 97520
(503) 488-2224, (503) 488-2229 (FAX)
http://ww. dar ex. com

Precision drill and end-nill sharpening equi pnrent. Sone of their
conpl ete systens are very expensive and intended for |arge
producti on shops (around $2000). They also sell fixtures for use
with existing grinders (about $250) and sharpeners for taps, reaners,
and count er si nks.

- Dianmond Pacific Tool Corporation
25647 West Mail Street
Barstow, CA 92311-9702
(800) 253-2954, (619) 255-1030

A conpl ete selection of dianond cutting bits, saws, powders and
compounds. Free catal og.

- Dillsburg Aeropl ane Wrks
(717) 432-4589

Source for alum num steel, tubing, bar, sheets, etc.

Advertises that they supply: machi ne shop, race car, airplane buil ding,
etc. These people are nice and hel pful. They have shipped orders
same day with no errors.

- Eastwood Conpany
(800) 345-1178

Met al fabrication equi pnent, welding supplies, etc. Reportedly,
the prices are rather high
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EMCO Mai er (Consuner Products Division)
2757 Scioto Par kway

Col unbus, OH 43221-2134

(800) 521-8289, (614) 771-5990 FAX

Makers (inporter?) of the Unimat and Unimat PC | athes, small mlls,
and such. They will/do sell direct, you can get a discount (5-15%
by dealing with Canpbell or Blue Ridge on a package. Good custoner
service and parts departnent.

Enco Manufacturing Co.

13 stocking locations, nain site in Chicago, |IL (addresses not handy now)
800- 860- 3400 (24 hr orders, automatically routes to cl osest |ocation)
800- 860- 3500 (fax, also auto routes)

Credit cards, COD s up to $500, discount for pre-pay by check

$25 m ni mum or der

Cust ormer service & Chicago showoom M F 7-nidni ght CST,

Sa 8-4 CST, Su 9-4 CST

Lathes, mlling machines, etc, fromsmall to | arge NC machi nes.
Hand tools, cutting tools, storage cabinets, shop supplies
Maker (not just distributer) of turret bed |athes.

However, many net fol ks have reported that quality and service are
between awful and terrible (this author included), and that Enco should
be avoided. This is not a unani nous opi ni on, but cl ose.

230 page catal og (as of 1994)

Far West WNaterials

405 Wodl and Ave.

Wal la Walla, WA 99362

(509) 522-0556, (509) 525-7326 (FAX)
http://ns.bm . net/farwest, e-mail farwest @ni. net

"Specializing in Foundry, Scul pture, & Ml ding materials"

Gat eway C ocks
7936 Camberly Drive
Powel I, TN 37849

Gateway Clocks is apparently a one-man business, in the person
of W R Snith, author of several clockmaki ng books and one on
cl ockmaki ng and nodel - maki ng (see earlier section in the FAQ.
Gateway al so sells all of John WIding s books, and John W/ di ng
(in England) sells all of Snith's books, through a reciprocal

agr eenent .

General Factory Supplies Co., Inc.

G ncinnati, Ohio

Dayt on, GChio
http://ww. virtual -advent ures. cont gf s/

A st ocking whol esal e distributor of industrial
supplies. No experience with them

Gesswei n

255 Hancock Ave.

Bri dgeport, CT 06605

(800) 243- 4466, (203)366-5400, (203)366-3953 fax
e-mai |l : gesswei nco@ol . com
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Jewel ry-maki ng tools, perhaps nmore. On the 800 nunber, there is

a voice nail system and if you just want a catal og you have to

wait for the |ast pronpt when they let you speak for a | onger period
wi t hout being cut off.

- G endo Corporation
900 Overl ander Road
P. 0. Box 1153
Enmporia, KS 66801
(800) 835-3519, (316) 343-1084, (316) 343-9640 (FAX)

Their Accu-Finish Iine of "advanced sharpeni ng equi pnent"

i ncludes grinders and fixtures for lathe cutting bits and
simlar tools. Also, nost affordable for the hone shop

the Gind-R-Table for use with existing grinders. They often
run ads in the nagazines, or you can call for infornation.

- Grai nger
http://ww. grai nger.com
f eedback@r ai nger. com

Whol esal e supplier of industrial and conmercial equi pnent and
supplies, with branches in all 50 states of the USA, and Puerto
Rico. Their web site includes a "terns of access" page that had
to be witten by a team of |awers working overtine!

-  Grand Tool Supply Corp.
U S. H ghway 46 & Huyler St.
Teterboro, NJ 07608
(800) 922-0512, (201) 288-7090 FAX

"80,000 inch/nmetric cutting tools, neasuring instrunments & equi prment
for the machine shop.” $50 mn/order, free catal og.

- Giegers
Pasadena, CA
(800) 423-4181

Lost wax casting supplies for jewelry nmaking. Silver sol der and
flux, gold solder, nickel silver, etc. Free catalog on request.
Apparently not what you'd call |ow prices, but they do have a good
sel ection.

- Gizzly Inports, Inc.

West of M ssi ssi ppi

P. O Box 2069

Bel I i ngham WA 98227

(800) 541-5537, (800) 225-0021 (FAX)

East of M ssissippi:

2406 Reach Road

Wil liamsport, PA 17701

(800) 523-4777, (800) 438-5901 (FAX)

Imports a wide range of power tools and accessories. Metal | athes,
mlling machines, as well as |lots of woodworking tools. They also
sell a belt sander called the "Knife Belt Sander/Buffer." Anbng
the inporters of Taiwan-nade tools, Gizzly seens to rank fairly
wel | conpared with Enco or Harbor Freight, though sonme consider Jet
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to be a bit better (at higher cost).

- H & H Foundry Machi ne Conpany
PO Box 605
Manor, PA 15665
(412) 863-3251

They will accept snall one-off cast iron jobs (and probably other

work as well, just don't know their full scope). They seemto do good
work and are reasonably priced, according to D. E. Johnson who wote
an article in HSM about building a hefty mlling machi ne attachnent
for a lathe. The pattern for that project is "on file" with them

and can be request ed.

- Harbor Freight Tools
3491 M ssion Caks Bl vd.
Camarillo, CA 93011-6010
800 423 2567

They nostly sell cheap tools. Usually cheap = i nexpensive, sonetines
cheap = junky. Al (or nost all) inported. They are best for itens
which have a lot of nmetal in themand for which fine/precision is not
your nmain objective. They have really great buys on anvils, cold chise
sets, screwdriver sets, tinsnips, crowbars, ... and free shipping (other
than a $2.95 handling fee) for orders over $50.

- Neil Hem ngway
30 Links View
Hal f Acre
Rochdal e
Lancashire O.11 4DD
Engl and
+44 01706 45404
http://ww. f ot ec. co. uk/ nehs/ hem ngway/ i ndex. ht i

Neil has many | athe accessories and kits, many for Myford | athes, and
George Thonas kits from Model Engineering. You m ght enclose a couple
of international reply coupons when asking himfor a catal og.

- M B. Hernman
9308 N.W 60th Street
Tamarac, FL 33321
(305) 722-0061

Menti oned as another source of parts for Craftsnan/ Atl as | at hes.

- Hgh Qality Tools, Inc.
1327 E. 289th St.
Wckliffe, OH 44092
(216) 944-0144, (216) 585-2265 (FAX)

Repl acenent parts for Bridgeport mlling machines. Reputedly the
quality is excellent. They have a catal og with expl oded vi ews

of all assenblies. Cheaper than Bridgeport. See also Lee's and
J. R Machi ne.

- Hobby Hangar
1862 Pet ersburg Road
P. O Box 417
Hebron, Kentucky 41048
(606) 334-4331, (606) 334-4333 (FAX)
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http://ww. cforc. conf hangar/

"Serving Al Your Hobby Needs." Al so "The exclusive United States
i mporter of Mnicraft Precision Power Tools."

- Industrial Pipe and Steel Co.
9936 E. Rush Street
South EI Monte, CA 91733
800-423- 4981, 818-443-9467, 818-579-4602 (fax)
Credit cards, COD s
MF 7:30-4:30 PST, Sa 7:30-1 PST

Cutting tools, hand tools, air tools, lathes, nilling machi nes, you

nane it. Shop supplies, tool and die naker supplies, you nanme it.

Metal of all sorts, you nanme it. New and used press die sets.

Surplus rounds and plates. Buy by the foot, buy by the pound.

Most of their nmetal stock is not listed in the catal og(s).

Call and ask what they've got. Definitely oriented toward professiona
users, not hobbyists. Full line distributors for nost instrunent nakers,
Starrett, Mtutoyo, etc. Quality ranges fromultra-classy, great deals,
gar bage- at-any-price inport.

Smal | catal og several tinmes a year, 200 page catal og once or

twice a year, and a 750 page full-line catal og once every five
years. They cane out with a full-line catalog in 92. Get one if
you can.
- 1 SCAR
http://ww. iscar.com
| SCAR manufactures netal cutting tools for industry. "lscar is a
full-source supplier producing a conplete range of innovative turning,
mlling and drilling tool lines. Its cutting inserts are conposed of

advanced, proprietary cutting materials including coated and uncoated
carbi des, cernets, silicon nitrides, sub-mcron conpositions, and CVD
and PVD (chenical and physical vapor deposition) |ayers."

| don't believe | SCAR sells retail, but instead are carried by
di stributors such as MSC and others (see web pages).

- Jax Chem cal
(718) 347-0057

Patina solutions and chenmicals. Available fromsone jewelry supply
houses.

- Jet Equi pnent & Tools
http://ww.jettools.com
jet@ettool s.com

Jet sells lathes, nilling machines, etcetera. Usually they do not
sell directly to a custoner, preferring to go through distributors
such as All ey Supply, Canpbell Tools, and others. Their home page
includes a list of distributors. The general consensus suggests Jet
is somewhat higher in quality and price than Gizzley's products.

- Johnson Atelier Scul pture/ Casting Supplies
50 Princeton-H ght st own Road
Suite L
Pri nceton Junction, NJ 08550
(800) 732-7203 (orders or technical assistance), (609) 936-7206 (FAX
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Aimed at the netal caster and scul ptor. days, nodeling tools,

shel l casting kits, plasters, various kits for naking life casts, waxes,
pyroneters, sandcasting/foundry tools, foundry netal ingots/plate/rod
(Si Bronze, 85-5-5-5, alum num copper), patina solutions and raw

chem cals to make your own, safety equipnent, etc. Looks like they
target the school foundry and small art studi o market.

- Lee's Machinery
4089 N. Ri dge Road
Perry OH 44081
(216) 259-2222

Bri dgeport and South Bend parts, new and used. The owner, Lee Zinn,
does used nachinery rebuilding of all kinds and has many new and

used parts and accessories (chucks etc.). WIIl also nake parts if
unavail abl e, or parts that are better than original if needed

(e.g. South Bend back gears like to break). See also High Quality Tools
and J. R Machi ne.

(continued in next part)

This is the FAQ for rec.crafts.metalworking. It is in several pieces
to keep the overall size of each part belowthe linmts inposed by
some news systems. This is part 11 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

(continued from previous part)

- J. MalcolmWIld (d ocks)
12 Norton Green O ose
Sheffield S8 8BP Engl and
Tel ephone: 0742 745693

Suppl i es and accessories for clockmaking.

- The Jeweler's Loupe 1625 Crenshaw Bl vd.
Torrance, CA 90501
(310) 320- 7005

- J.R Machine
Houst on, Texas
(800) 332-5361

Make repl acenent parts for Bridgeport nachines, at a | ower cost
than from Bridgeport. Catal og avail abl e.

- Kitts Industrial Tools
22384 Grand Ri ver Avenue
Detroit, M 48219
800-521- 6579, 313-538-2585 in M, 313-538-6499 (fax)
Credit cards, COD s
$25 m ni mum or der
M Sa 9-5 EST

Cutting tools, hand tools, air tools, supplies

Quality ranges fromultra-classy, great deals, garbage-at-any-price
i mport.
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150 page catal og, but you have to mail a $2 check (won't accept phone
orders for catal ogs!).

- Kl ockit
P. O. Box 636
Lake Geneva, W 53147
(800) KLOCKIT (i.e. (800) 556-2548)

Books, kits, plans, tools, parts for clocks and watches.

- The Kni ght Foundry
P. O Box 158
81 Eureka St
Sutter Creek, CA 95685
(209) 267-5543 Foundry, (209) 267-1449 Tourism & Education

This outfit has been casting iron since 1873, and preserves old
machi nery and nmethods as a sort of living history nuseum They
al so operate a machi ne shop entirely froma water-powered |line
shaft! They are doing serious conmercial work, including grey
iron castings to 4000 Ib. for industrial and architectura
applications. They do a |ot of reproductions and one-offs for
steam and gas engine nuts. They also run a pattern shop

The proprietor is Ed Arata, a very approachable fell ow who apparently
runs the place with the help of Friends of Knight Foundry, a non-profit
with historical/educational goals.

(as of around January 1996, their future seens uncertain; contact
them for current status and capabilities)

- Laguna day Co.
14400 E. Lom tas Ave.
Cty of Industry, CA (don't have the zip)
(818) 330-0631

Sands and fire clays for casting. Though it's liable to increase
cost significantly, they do ship and they will split bags. Very
hel pful in terms of making sure you get the right product for your use.

- Lindsay Publications Inc.
P. O Box 538
Bradley, IL 60915-0538
(815) 935-5353

Li ndsay publishes books for the hone shop, covering casting, forging,
machi ning, and a few plans for building engines and such. It has been
reported that their catalog is "a bit bizarre" but the service is
fast. Their electrical catal og has cross-over projects that include
[ight (pun intended?) netal working.

- Little Engines
13486 Carapace Court
Manassas, VA 22111
(703) 791-5322

Pl ans, castings, accessories for nodel rail notive power.
- Logan Actuator Co.

4956 N. El ston Avenue
Chi cago, |L 60630

http://members.aol.com/OiledLamp/metalfaq.txt (27 of 126) [4/10/2002 1:16:46 PM]



http://members.aol.com/OiledLamp/metalfaq.txt

(312) 736-7500, (312) 736-6854 (FAX)
e-mai | : SLogan@nn. com
http://ww. | oganact.com

Spare parts etc. for Logan | athes.

- Mason & Sullivan
210 Wbod County Industrial Park
Par ker sburg, W 26102-1686
800- 225- 1153 (orders), 800-535-4486 (technical advice),
800- 535- 4482 (customer service), 304-428-8271 (FAX)

Supplier of clock kits, plans, parts, and tools. In business since
1947, they recently went out of business, and have re-appeared
owned in part by the enployees, though they al so appear to be
affiliated with the Wodcraft conpany (sanme address!)

- MMaster-Carr Supply Conpany
PO Box 440
New Brunswi ck NJ 08903- 0440 USA
(908) 329-3200 (Sales), (908) 329-6666 (O her Departnents),
(908) 329-3772 (FAX)
http://ww. ncnaster. com

Al so has stocking sales centers in Atlanta, Chicago, and Los Angel es.

Note that they apparently only deal with conpanies. JimHarres reports
that they refused to send hima catal og.

Prints an annual 2600+ page catal og. Very conplete supplier with tools,
screws, shelving, wheels, |anps, heaters, air conditioners, plunbing,

el ectrical supplies, plastics, netals, punps, containers, notors, gauges,
pai nt brushes, hooks, door hardware, pH testers, nicroscopes, etc.

Metric and english threads and sizes, too. Small bits of information,
reference charts and advice are scattered throughout the catal og.

No m nimum order. Satisfaction Guaranteed, whatever that neans.

No problemw th returns, but they ask that you get specific return

i nstructions before shipping anything back. Al prices subject to
change. Visa and MasterCard accepted. Prices are quoted plus actua

shi ppi ng.

Experience with McMaster-Carr is very good. They do update

(read: raise) their prices frequently, so don't believe catal og prices.
Get a quote before buying. Expect the catalog to be 10% I ow.

Shi pnrents have been pronpt, conplete, and accurate. Prices seem

hi gh, but they nake up for it with "one-stop" shopping.

- Merritt's Antiques, Inc.
P. 0. Box 277
Dougl assvill e, PA 19518-0277
(610) 689-9541, (610) 689-4538

Cl ocks, clock parts, clock repairing tools, etc.

- Metal Buyer's Mart, Ltd. (fornmerly Metal By Mil)
N15 W22218 Watertown Rd. #3
Waukesha, W 53186
(800) 657-0721, (414) 547-3606, (414) 547-3860 (FAX)
http://ww. execpc. com ~net a
e-mai | : MBVMDAN@oIl . com
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Al so: 1216 Capitol Dr, Unit A
Addi son, IL 60101
(708) 628-8620, (708) 628-8747 (FAX)

$3 catal og, which contains decent descriptions of what they sel
(hardness, machinability, etc.). Ferrous and nonferrous netals
(including N ckel Silver), fasteners, and a few nonnetallic
materials such as nylon and teflon. A source for snall quantities.

- Metal Lathe Accessories
Box 88
Pine Gove MIls, PA 16868

Mostly castings and rawparts kits for common and useful | athe
accessories, nostly for lathes simlar to 9- or 10-inch South

Bend and Atlas-style units. A T-slot cross slide, rear nounting
tool post, faceplate, mlling attachnent, boring/facing head,

| arge steady rest, boring and ball-turning tool post, and others.
Al so a tool post grinder kit. You can order kits, or just draw ngs.

- Metal Supply Co.
4001 G St
Phi | adel phi a, PA 19124
(800) 638-2521

Supplier of Brass, Copper, sheet, plate, bar, etc.

- Mcro Fasteners
110 Hill crest Road
Fl em ngton, NJ 08822
(800) 892-6917, (908) 806-4050, (908) 788-2607 (FAX)

They have a growi ng selection of small nuts, bolts, screws, etc. Their
prices seemreasonable, and they'll sell in small |ots.
Call and ask for a catal og.

- McroKinetics
1220 Kennestone Circle, suite J
Marietta GA 30066
(404) 422-7845, (404) 422-7854 (FAX), (404) 422-2714 (BBS)

CNC parts such as software, PC controller boards, anplifiers,
position sensing, and notors. Kits to do conversions on Sherline
lathes and mlls, and Bridgeport mlls. Also Sherline |athes and
mlls pre-converted for CNC

- Mcro-Mrk
340 Snyder Avenue
Ber kel eyhei ghts NJ 07922- 1595
(800) 225-1066, (908) 665-9383

M niature tools & things, including Sherline |athes and mlls.
"Weensy" nonferrous tube, rod, sheet. Everything sold in snal
guantities. Prices not superb, but sonme of the itens can't be
found el sewhere

Someti mes have sal e catalogs with sonme itens marked down as nuch
as 50%

- Mnitech Machinery Corp
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430 Tenth Street, Northwest Suite N-005

Atl anta, GA 30318

(404) 607-7228, (404) 892-6832 FAX, (800) 662-1760
http://ww. m ndspring. com ~m nitech/

CNC software; conplete small CNC mills (unknown nfg though it

uses a Sherline headstock and notor; also one based strictly on

a Sherline), CNC | athe (based on an Ento conpact-5 or a Sherline),
and retrofit kits for Sherline, Ento, and Prazi.

- J. I. Mrris Co.
394 El m Street
Sout hbri dge, MA 01550
(508) 764-4394, (508) 764-7350 FAX

"Precision manufactured by us for stock and order. Sizes
0000- 160 to 2-56 and popul ar UNM si zes stocked in many

head styles and lengths in both brass and burr-free stainless.
Mat chi ng taps, chasers and gages available. Wite for catal og
or send print for pronpt quotation." (it has been reported
their prices are high)

- MSC Industrial Supply Co.
151 Sunnysi de Bl vd
Pl ai nview, NY 11803
(800) 645-7270, (800) 255-5067 FAX, (516) 349-0265 FAX
http://nmscdirect.com

Their 96/97 catal og is 3555 pages, and their selection has been
descri bed as "dunbfounding". They clai msanme-day shipping and seem
to nmeet this goal. | realize non-US callers can't phone US 800
nunbers, MSC suggests using the second FAX nunber above. Al so,
their NY branch is at (516) 349-0330 if you're non-US and need to
talk to sonebody. The catalog is free in the 50 USA states, and
Puerto Rico and Canada. A CD-ROM version night be avail abl e by

m d- 1997.

Qutside the US, their current (Septenber 1996) policy is:

The m ni mum order size for export orders is US$500

Only products in stock at the tinme of shipnment will be included on
t he order
* MSC will not process backorders or provide for special orders

- Mford Linited
Chi l wel | Road
Beest on,
Not t i ngham
N& 1ER
ENGLAND Tel +44 (0)115 9254222 Fax +44 (0)115 9431299

Myford has been making fine small lathes (7 inch, 10 inch, probably

a fewothers) for many years, and at least in the UK they are a comopn
addition to the serious honme shop. Quite a few articles have been
publ i shed over the years describing hone-built accessories. In the USA
Blue Ridge is a Myford distributor.

- National Acne/ Shel don
(419) 334-8971

Parts for Shel don | athes, anpbng other things.
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Not cheap, no used parts, but the parts are in stock. Exanple price
(July 1995) $311 for cross feed screw for 10" Shel don | at he.

- NC Tool Co.
6568 Hunt Rd
Pl easant Garden, NC 27313
(800) 446-6498

A recommended supplier of venturi (non-blower) forges. They do have
a catal og, and they are nore than hel pful when you call. They have
several different styles and sizes and are excellent for those just
starting out or those already well into this stuff. They are good,
sinple units and nost of all, they work!!! (from"the" Jim Hrisoul as)

- New Life Video Productions
P. O Box 175
Traverse City, M chigan 49685
(616) 276-7194 FAX

Vi deo tapes, as discussed el sewhere in the FAQ

- Nexus Special Interests
Nexus House
Boundary Wy
Henel Henpstead
HP2 7ST
Uni ted Ki ngdom
+44-1442- 66551, +44-1442-66998 (FAX), Subscription Hotline: +44-1858-435344

A sister conpany of Argus, they now publish Mdel Engi neer nmgazi ne.
The USA agent is Wse OM Wrl dwi de Servi ces.

- Nonferrous Metals Co.
Wat erbury, CT
(203) 274-7255, (203) 274-7202 (FAX)

Brass and copper nill products (rod, bar, wire, sheet, plate, tube),
i ncluding Nickel Silver.

- Nordex, Inc.
50 Newt on Road
P. O. Box 1956
Danbury, CT. 06813
(800) 243-0986

Usual range of precision conponents. Spur gears down to .25" QD

- Norm Lar son Books
5426 E. Hwy 246
Lonpoc, CA 93436
(800) 743-4766, (805) 735-2095

books on just about every subject about netal working there is."

- Northern Hydraulic
P. O Box 1499
Burnsville, IMN 55337-0499
(800) 533-5545, (612) 894-0083 (FAX)
htt p://ww. northern-online. com

Sort of a hardware store by mail. Gasoline engines, pressure washers,
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hydraul i ¢ punps and cylinders, air conpressors, tools, and so on.

- Omega Engi neering
P. O Box 2669
Stanford, CT 06906
(203) 359-1660
http://ww. i ndustry. net/onega

Mentioned as a source for pyroneters and/or materials for making
t her mocoupl es and ot her process-neasurenent stuff.

- Penn Tool Conpany
1776 Springfield Ave
Mapl ewood, NJ 07040
(800) 526-4956
pennt ool @j i .com
http://ww.trade90. conl

A very-wel | -stocked supplier with a very | arge sel ection of
drills, taps, reamers, and other nachining tools. However,
in some cases their prices seem outrageous, so check around
first. On the other hand, they may be the only source for
that odd-sized spiral-flute reaner you need, or that #00 tap
Their catal ogs are free; there is a snall (196 pages in 1993)
one and a | arge one (410 pages, catal og no. P-912 as of late
1992), so ask for both (they may only send you the short one
if you say you're a hobbyist).

- Personal CNC
4856 W 129th St
Hawt hor ne, CA 90250
http://ww. | ai net. con pcnoti on

CNC kits for Sherline lathes and nills, and | arger machi nes.
Al so conpl et el y-assenbl ed systens.

- PIC Design
P. O. Box 1004
Benson Road
M ddl ebury, CT. 06762
(800) 243-6125

Usual range of precision conponents. Gears down to |ess than
3/8" O D.

- Pipe & Tube Supply
PO Box 2852
1621 North Cypress
North Little Rock, AR 72114
(501) 372-6556, (501) 372-7694 FAX

(Dave Wllians wites:)

| finally found a place that will sell steel or alum numstock in smnal
guantities. |'mpretty happy with this place - they're fully
comput eri zed, know *exactly* what's in inventory, and usually have it
cut and waiting before I can get fromthe cashier's to the warehouse.
|'ve bought very small quantities of metal with no hassle. They've

al so special ordered sone offbeat sizes for ne, no problens, no extra
char ges.

Since getting small quantities of nmetal has sone up in this group from
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time to tinme, | asked themif they sold mail order. They do, and
they' Il take orders by phone, nail, or fax.

- Powell's Techni cal Books
Portl and OR
(800) 225-6911, (503) 228-0505 (FAX)

Send a blank email to ping@echnical.powells.portland.or.us for an
automatic response with further instructions. Significant selection
of new & used books on nmachi ne shop practice, netallurgy, forge work,
anong tens of thousands of other used books. You can search the new &
used catalog via email or the World Wde Wb:

http://ww. technical . powel | s. portland. or. us

- Power Mbdel Supply
13260 Summit Drive
De Soto, MO 63020
(314) 586-6466

Simlar to Cole's but heavier on the trains. Detail ed engineering
drawi ngs for about 15 different engines. They also carry various
nmetal s.

- Prakken Publications, |Inc
P. O. Box 8623
Ann Arbor, M chigan 48107
(313) 769-1211, (800) 530-9673, (313) 769-8383 FAX

Publ i shes the Machinist's Ready Reference.

- Prazi International Sales & Martketing G oup
5151 Cceanside, Suite 109
Hunt i ngt on Beach, CA 92649
(800) JR-LATHE (575-2843), (714) 379-1380, (714) 379-1385 (FAX)

Prazi is a brand of Gernman-made small | athes and nilling nmachines.
This conpany is the US inporter/representative. Prazi seens to make
good equi pnent but the prices are reportedly quite high for what

you get.

- Prem er Fastener Conpany
495 E. Parr Blvd
Reno, NV 89512
(800) 654-6333

March 4, 1995: It was nmentioned that these fol ks have titani um
files. Not cheap, but they "last |ike crazy".

- Process Heating Co.
Seattle, WA
(206) 682-3414

These guys do nothing but play with nichrome and ot her heating el enents.
They rebuild and refurbish industrial heating elenments for furnaces and
heaters. They also sell nichrome in 1 Ib. lots. They stock every size
and shape of nichrome and ferrochrone wire available in the US and al

those wierd little ceramc stand-offs for nmounting them They will also
design an elenent to your specifications of anps and volts and heat
out put .

- Production Too
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(800) 366- 3600

Lat he tooling and such, fair prices, and often have the sanme item
at different quality levels (nore quality neans nore noney, of
course).

- Pyram d Products
85357 American Canal Rd.
Ni | and, CA 92257
(619) 354-4265
http://hre.con pyranid

Foundry supplies, furnaces, sand, crucibles, tongs, etcetera.

- Reactive Metals Studio
Box 890
d arkdal e, AZ 86324
(800) 876-3434, (520) 634-3434
reacti ve@edona. net

Ti tani um ni obi um nokumne-gane, shakudo and shi bui chi netals.
Supplies for anodizing reactive netals (this does NOT include
alum num. Also an extensive line of findings, Sparkie welders
and ot her supplies. Free catal og.

- A J. Reeves & Co (Birmngham Ltd.
Hol Iy Lane
Marston G een
Bi r m ngham B37 7AW
Engl and
0121- 779- 5205 (FAX)
http://ww. f ot ec. co. uk/ nehs/r eeves/ m ndex. ht m

Pl ans and parts for stationary, marine, rail and road steam engi nes
and a nunber of IC engines as well. Associated parts, materials
and books (will ship internationally).

- Reid Tool Supply Conpany
2265 Bl ack Creek Road
Muskegon, M  49444- 2684
(800) 253-0421, (616) 777-3951, (616) 773-4485 (FAX)

Prints a 350+ page catal og twice a year

Very conpl ete assortnent of knobs, screws, clanps, springs, air hoses
and couplings, drills, mlls, taps, machinist's tooling, and books.
No mi ni mum order, 30-day return with full refund.

Ofers rework and specialty itens with special conditions and terns.
However, they want a conpany nanme before sending a catal og.

- Rhino Robots Inc.
221 South Water Street
Chanpaign, Il1. 61824-4010
(217) 352-8485, (217) 356-7699 (FAX)

Mentioned as a seller of CNC tools. The RM6 is the nodel of their
bench nodel mll.

- R o Gande Supply
4516 Anahei m Ave. NE
Al buquerque, NM 87113-1668
(800) 545-6566, (800) 253-9738 (Canada), 95-800-253-9738 (Mexico),
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(505) 821-5529 (FAX), (505) 821-7620 (Local/Technical)

Jewel ry-making tools. Part of the Bell Goup, which also owns
Ri ver Gens and Fi ndi ngs (bel ow).

- River Gens and Findings
Dept T1
6801 Washi ngton NE
Al buquer que, NM 87109
(800) 545-6566 orders, (800) 533-3299 service, (505) 344-9671 fax

Jewel ry-making tools, raw netals such as Nickel Silver, nore.
Apparently a whol esaler, as they want a state tax |ID or business
i cense nunber before sending a catalog. Part of the Bell G oup,
whi ch al so owns R o Grande Supply, above.

- Robin Materials
1951-T Col ony St.
Mountai n Vi ew, CA 94843
(415) 966-1533, (415) 966- 1533 (FAX)
http://www. rmat.com or e-mail: info@nmat.com

"Specialty netals since 1981" "Rare alloys & non-standard sizes"
For exanple, titanium invar, inconel, and so on.

- Rutland Tool & Supply
16700 E. Gal e Avenue
Cty of Industry, CA  91745-0587
(800) 289-4787, (818) 961-7111, (800) 333-3787 (FAX)

(courtesy of Jon Bork)

Rutland is a general nachine shop supply house, with a good sel ection
of tools, nachines and accessories. They primarily deal wth
professionals, but | have dealt with themin person and by phone and
they have al ways been hel pful and quick. They send out several

catal ogs yearly including a new safety equi pnent supply catal og.
Their prices are reasonable and they stock both top of the line and
"quality inport" selections for nost itens.

(WII Martin reports they ask for a conpany nane before sending
out a catal og)

- S LaRose, Inc.
3223 Yanceyville St.
P. O Box 21208
G eensboro, NC 27420
(910) 621-1936

Wat ch and cl ock nmovenents, repair parts, supplies, tools, equipnent.
320- page catal og $2.50.

- Scanlon Anerican Reprints
P. O Box 379
Modest o, CA 95353
(209) 667-2907
Scanl on sells nmany books on cl ocks.

-  Secs, Inc.
520 Honestead Ave
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M. Vernon, N. Y. 10550
(914) 667-5600

General line of precision hardware, gears, pulleys, clutches, etc.

- Sequoi a Brass and Copper
2289 Industrial Pkwy W
P. O Box 4661
Hayward, CA 94540
(800) 362-5255

Aside fromthe brass/copper inplied by the nane, al so supply
Ni ckel Silver (which is nostly copper and contains no silver anyway!).
Probably a source for various clock brasses.

- Servo Products Conpany
433 N. Fair Oaks Ave., Box 90370
Pasadena, CA 91109
(818) 796-2460, (818) 796-3845 (FAX)

Smal | precision drill presses and milling nachines, including a
whoppi ng expensive CNC mill ($15,000). Power feeds for mlls.
CNC smal |l | athe, CNC add-on for large mlls.

-  Sherline Products, Inc.
170 Navaj o Street
San Marcos, CA 92069
(800) 541-0735, (619) 744-3674, (619) 744-1574 (FAX)
http://ww. sherline.com sherline

Sherline makes small mlls and snmall lathes that are generally

hi ghly regarded for snall work such as nodel - maki ng. Note that
many ot her suppliers also stock Sherline, though you can order
directly fromthe factory (at the sanme price) as well. The
advantage of finding a | ocal supplier is that you nmay be able

to try one out, or at least look at it, before spending your noney.

- Small Parts, Inc.
13980 N. W 58th Court
P. O. Box 4650
M am Lakes, FL. 33014
(800) 220-4242, (305) 557-8222; (800) 423-9009 (FAX)
(305) 558-0509 (international FAX)

Ni cest line of supplies and hardware for prototype buil ders.
Specifically targeted for snall quantities. Catalog includes
prices. Mre fun than the Sears catal og used to be.

- Sobel WMachinery
93 Garry Rd.
Closter, NJ 07624
(warehouse is at 82 Herbert Ave)
(201) 768-9645, (201) 768-2842 (FAX)

"Specializing in parts for Anmerican-nade nmachi nery.

- South Bend Lathe
400 West Sanple Street
Sout h Bend, I N 46625
(219) 289-7771, (800) 24-LATHE (i.e. 245-2843)
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Still in South Bend, since 1906. However, current products may be
overpriced and no | onger appropriate for small home shops. W' ve
al so had reports of a real attitude problemon their part.

- Spheric Inc.
Suite 101A
428 West Harrison Street
Cl arenont CA 91711

Specialize in tungsten carbide balls used for naking highly finished

holes in work. The ideais to drill/bore/reama hole nearly the desired

size, then finish it by forcing a hard sphere through it. Spheric

sells the balls, and has accumul ated knowhow in their use. In firearm

manufacturing | believe this is called button rifling or button
fini shing.

- Spring Manufacturers Institute, Inc.
1865C Hi cks Road
Rol l'i ng Meadows, |L 60008

If you need technical info about making springs, they sell a book
entitled Handbook of Spring Design for $10 US (as of 1994).

-  The Steam Qutl et
PO Box 1426
Thonot assassa, FL 33592-1426

Catal og $5.00. They are supposed to have 1/2 to 40hp steam engi nes
as well as parts and pl ans.

- MALCOLM G STEVENS
78 Summer St.
P. O Box 145
Arlington, MA 02174
Phone - (617) 648-4112

A source for foundry supplies (crucibles, nolding tools, tongs,
shanks, fluxes, and safety equi pnent)

Specific crucible sizes stocked appear to be #4 to #70 in cl ay,
graphite, and #10 to #150 in Silicon Carbide. Tell themthat you
are a hobbyist and would |ike sone literature on foundry equi prnent.
They apparently do not take credit cards but will bill you

- Stock Drive Products
2101 Jericho Turnpike
Box 5416
New Hyde Park, NY 11042-5416
(516) 328-3300
http://ww. sdp-si.com

The catal ogs are actually published jointly by Stock Drive
Products (SDP) and Sterling Instrunments (SI). Both are divisions
of Desi gnatronics (DSG .

These fol ks make all sorts of gears, drives, bearings, couplings,

and related stuff. Small, not hydroelectric-sized. Ask themfor
their free publication "Handbook of Gears." They al so publish
"Handbook of Shafts, Bearings & Couplings," "Handbook of Tim ng
Belts, Chains & Friction Drives," "Handbook of Design Conponents,"

"Al um num Extrusi ons & Accessories." They al so package the whol e

http://members.aol.com/OiledLamp/metalfaq.txt (37 of 126) [4/10/2002 1:16:46 PM]



http://members.aol.com/OiledLamp/metalfaq.txt

set (I asked for just the handbook of gears and got all five).
See also WM Berg for a sinilar product line.

-  Stuart Model s
Braye Road,
Val e,

Guer nsey,
Channel | sl ands
UK GY3 5XA

Steam engine kits, highly regarded. Coles Power Models is
Stuart's U S. agent.

- Sur-Fin Chenical Corp.
1530 Spence St.
Los Angel es, CA 90023
(213) 262-8108

Sells pre-nixed patina sol utions.

- Surplus Center
1015 West "' Street
P. O. Box 82209
Li ncol n, NE 68501-2209
(402) 474-4055, (402) 474-5198 (FAX), (800) 488-3407

Though they originally sold nostly electronic surplus, they now

carry a lot of hydraulic surplus and itens that nay be of netal working
i nterest such as notors, welders, phase converters, and such.

Free catal og.

- Swest, Inc.
11090 Stenmmons Frwy
Dal | as, TX 75220
(800) 527-5057, (214)247-7744, (214)247-5307 fax

Jewel ry-making tools, netals such as Nickel Silver, nore. They ask
for a conpany name and business license or tax ID, but may be willing
to send a catal og without them

- Tab Books
Bl ue Ridge Summit, PA 17294-0850

Publish a very | arge nunber of books on technical subjects;
you shoul d be able to order themthrough any | ocal bookstore.

- Tee Publishing
The Fosse
Fosse Way
Radf ord Senel e
Leam ngton Spa
Warwi ckshire Cv31 1XN
Engl and
01926 614101, 01926 614293 (FAX)
e-mai |l : 100544. 1675@onpuserve. com

From Engl and, they publish Engineering in Mniature and ot her nmmgazi nes.

Simlar to Argus, they have cl ocknaki ng books as well. They state they
are the world's only conpany specializing in back issues of Mbddel
Engi neer.
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- Texas Knifenakers Supply
Box 79402
Houston, TX 77279

Cat al og $2

- Tico
M chi gan
(810) 478-4700

Mentioned in a post 7/20/95, as a source of Titaniumtubing.
M ni mum order is $100.

- Titaniumlnsustries Inc.
Cor porat e Headquarters
110 Lehigh Drive
Fairfield, New Jersey, 07004-3044
(201) 808-0222, Fax: (201) 808-9119
http://ww. titani umcom

"The world leader in titaniummll products distribution".
The web pages include a technical reference guide and an FAQ

- Traplet Publications Ltd.
Trapl et House
Severn Drive
Upt on- Upon- Severn
Wrcestershire
VWR8 0JL
Engl and
http://ww. trapl et. co. uk/trapl et
E-Mail: Trapl et @i al . Pi pex. Com
+44 1684 594505

Trapl et Distribution USA

144 WSierra Madre Bl vd

Sierra Madre, CA 91024-2435

U S A

All U S queries should be addressed to Marianne or Kathy.
Tel. (800) 523-1736, Intl +1 818 836 6931

Fax. Intl. +1 818 836 6941

Primary source for "Gas Turbine Engines for Mddel Aircraft” by Kurt
Schreckl i ng, and anot her book by Kanps. Sonme nodel stores may al so
carry the book(s), such as Sul phur Springs Steam Mddels Ltd, Box 6165,
Chesterfield MO 63006-6165 (per an ad in Feb/Mar '96 "Strictly 1.C").
See Traplet's web pages, under "Books" for price and ordering info.

- Travers Tool Conpany, Inc.
128-15 26t h Avenue
P. O Box 1550
Fl ushing, NY 11354-0108
(800) 221-0270, (718) 886-7200, (800) 722-0703 (FAX)
(718) 886-7895 (FAX)

Prints a 500+ page | arge catal og once per year, and al so sales flyers.
Very conplete line of tooling for machinists, including nicroneters,
mlls, drills, reanmers, broaches, taps, collets, tool posts, |athe tools,
gri ndi ng wheels and stones, files, gages, vices, indicators,

preci sion steel pieces, glops and goos, books, and sone power tools.
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$25.00 nmininumorder. Visa, MasterCard, Anerican Express accept ed.
Repl ace, refund, or full credit within 60 days of purchase (buyer's
choice). Prices are subject to change without notice.

Experience with Travers has been good. They are |ess

expensive than McMaster-Carr and other full-price dealers. They sel
prem um and no-nane lines of many sinilar tools so that you only buy

the "quality" that you need. Their performance on orders was once

i nperfect, but they stand behind their nerchandi se, so correcting the
error was easy, fast, and painless. | have ordered fromthem many tines,
so "one minor error out of many" is a good grade.

- US Cyberl abs

These fol ks market a cheap CNC kit, but around |ate January 1995 the
newsgroup was unani nous i n condeming the conpany and their product.
Very sl ow delivery, shoddy workmanshi p, flinsy engi neering were al
cited. US Cyberlabs is the only entry in the FAQ for which | decided
to include a warning, and not their address/phone!

- Vigor, sold by FDJ
2221 Lee Road, Suite #1
W nter Park, FL 32789
(800) 323-6091 (orders)
(407) 629-6906
(407) 645-0707 (FAX)

(FDJ is the conpany name, and sells the Vigor |ine)
Jewel er's tools, video tapes, books, retailing supplies, and many
uni versal tools being targeted at jewelers. Tweezers, ring forms,

nol ds, forges, files, snall |athes, |oupes, calipers, torches,
sol ders and brazing material, nmountings, etc. An informative
cat al og.

Very wi de selection, but prices seemvery high

- Village Press
P. O Box 1810
2779 Aero Park Drive
Traverse City, M 49685
(800) 447-7367, (616) 946-3712, (616) 946-3289 (FAX)
htt p:// menbers. aol . conf vpshop/ hsm ht m
htt p:// menbers. aol . conf vpshop/ pi m ht m
htt p:// menbers. aol . coni st eanbook/ | s. ht m
VPshop@ol . com St eanbook@ol . com

Publ i shers of Home Shop Machinist, Projects in Metal, and
Live Steam Sonme back i ssues avail abl e; ol der ones are

avail abl e as parts of several book series. See the individua
entries in the "nmagazi nes" question. They also publish other
books such as "So You Want to Build a Live Steam Loconptive."

- Weldco
1- 800-733-5840

Mai | order wel ders and suppli es.
- Wholesale Tool (Stu Friedberg's favorite)
PO Box 68

Warren, M 48089- 0068
12155 Stephen Drive
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Warren, M 48089-3962
800- 521- 3420, 800-521-3661 (fax), 313-754-9270, 313-754-8652 (fax)

Broader selection of hand tools, fewer |arge nmachines than | P&S.

Fork lifts. No bulk netals, but tool steel, shim stock, threaded rod,
etc. Vast selection of cutting tools and grinding wheels. Scattering of

interesting surplus itens. Definitely oriented toward professional

users, not hobbyists. Full line distributors for nost instrunent nakers.

500 page full line catalog twice a year. You have to order by 8 digit

stock nunber, so copy carefully. :-)

6 locations, nain site in Warren, M. Mst itens at npst | ocations,
sone itens in Mchigan only, very few at other |ocations only.
Credit cards, COD' s with sone paynent restrictions

$25 m ni mum or der

The ot her | ocati ons:
PO Box 481

St ought on, MA 02072- 0481
1234 Washington Street (Route 138)

St ought on, MA 02072- 3345, 800-343-1008, 617-344-0338, 617-341-0617 (fax)

PO Box 700

Brandon, FL 33509-0700

9212 Adanp Drive

Tanpa, FL 33619-2631

800- 237- 4689, 813-623-3099, 813-623-5816 (fax)

PO Box 470952

Tul sa, OK 74147-0952

9909 East 55th Pl ace

Tul sa, OK 74146-6404

800- 331- 4075, 918-627-2240, 918-627-2044 (fax)

PO Box 240965

Charl otte, NC 28224-0965

4200 Barringer Drive

Charlotte, NC 28217-1512

800- 438- 3580, 704-527-4071, 704-523-7960 (fax)

8100 Pi nenont Drive
Houst on, TX 77040-6522
800- 231- 4585, 713-895-7777, 713-895-8113 (fax)

- Wse OM Worldw de Services
4314 West 238t h Street
Torrance, CA 90505-4509
(310) 375-6258, (310) 375-0548 (FAX)

USA agent for Argus and Nexus publications such as Mdel Engi neer
nmagazi ne, and probably other publications and publishers.

- Wod-Met Services, |Inc.
3314 W Shoff Circle
Peoria, IL 61604

Mai | -order sellers of plans, for accessories and projects in both

wood and netal .
This is the FAQ for rec.crafts.metalworking. It is in several pieces
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to keep the overall size of each part belowthe limts inposed by
some news systems. This is part 2 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

4. Who nmakes good lathes/mlls/etc?

Who makes good cars? This is alnost purely a personal preference,
though in general the inported machines (Gizzly, Jet, Enco) seem

to rate lower than US-built nachines (South Bend, Bridgeport). However,
the inports are usually MJCH | ess expensive, offsetting sone of the
quality issues for home shops. It has al so been reported that South
Bend has been going "downhill" lately.

There is sone indication that Gizzly equipnent is slightly better
than ot her "Tai wanese" machi nes such as Enco, and that Jet is slightly
better than Gizzly. Prices go up with quality.

One of the main conplaints about Tai wanese machinery is the | ack of
repl acenment parts and service. Gizzly clains that they keep a supply
of parts on hand for all their nmachines. The sane factories appear to
turn out Gizzly, Jet, Delta, and the "no-nane" machinery. A few years
ago Fi ne Wbodwor ki ng nmagazi ne published an article on this subject.

Uni mats are sonetinmes considered "toys" rather than real nachines,
though they may do just what you want if you don't push them hard.
Some Uni mat owners are quite pleased, in fact (hi Reg!).

The Unimat PC nmay be a nice small CNC | athe; any experiences?

Uni mat, Sherline, and Taig are "nmicro |lathes" in that the swing over the
bed is less than 5 inches, and the bed is about a foot long. Sherline
and Taig are nmade in the US, and Unimat is nmade in Austria (and hence
uses netric threads, e.g. in the spindle thread, which nay be a pain

to US buyers). Sherline and Taig both use 3/4 inch x 16 threads in the
spindl e and can thus interchange accessories*. The Taig cannot cut
threads, while the Sherline and Unimat can (with accessories). Sherline
and Unimat sell a mlling add-on. The Taigs conme in unbundled kit form
where you have to buy everything; they claiman overall accuracy of

. 0004 inch and have excellent parts and service, and also sell a

wat chmaki ng headstock. Taig is the cheapest at about $250 to get
started, about $450 for Sherline. It appears the only Uninmat now

being sold is the CNC "Uni mat PC', at about $750. Unimat seens to
charge quite a bit nore than nornmal for accessories. Just keep in

mnd that these are not as rigid or powerful as full-sized |athes.

* |t has been reported that although the Taig and Sherline use a 3/4-16
spindle thread, the threads on Taig chucks and faceplates are recessed

far enough that a Sherline lathe will only grab about 1.5 threads, not
enough to be usable. However, one reader bored out the back of a

Taig faceplate to 1 inch dianeter for about 1/4 inch depth, and reports it
threads on his Sherline quite well now. So, be careful if purchasing

a Taig accessory for use on a Sherline |athe!

Har bor Freight sells a "precision 4x10" mni-lathe for around $700
wi t h aut of eed, change gears for nost english threads at extra cost.
It is actually a 7" lathe which takes standard 2MI tail stock tooling
and 3/8" cutting tools, and has El ectronic Variabl e Speed (EVS)

i nstead of changeable belts. This is larger and sturdier than the
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Uni mat/ Sherline/ Taig, and sounds simlar to the 8" Gizzly except
for the EVS

What can you do if you have little noney? Aside froml ooking at used
equi pment, you can actually build a | athe and other nmachi ne tools.
Dave G ngery wote an excellent series of books on building your own
machine tools with just hand tools. Wile it's a lot of work, you
can learn a lot. First you nmake an al um num charcoal foundry, then

a lathe, and finish up with a dividing head (five or six books later).
O her aut hors have published detailed plans for naking | athes. See
the publisher's catal ogs fromLindsay, Cole's, Power Mbdel, Tee,
Nexus, and Argus.

A very thorough discussion of vertical mlls and what to | ook for
was in Hone Shop Machinist, July/August and Septenber/ Cct ober 1993,
by Thonmas Howard. Here is a very brief summry:

1. Spindle-to-table distance, or "daylight." Renenber that by the
time you clanp your work in a vise on a rotary table then slap a
chuck with a drill into the spindle, you mght run out of room

Try to anticipate your needs.

2. Knee mlls: A nmll where you can raise/lower the table with a
crank, as opposed to only raising/lowering the head and/or quill.
Knee nmills are generally nore useful and accurate.

3. Spindle brake: Locks the spindle during tool-changing. Very
ni ce to have.

4. Power downfeed on spindle. A very nice option, relieves tedium
when boring, and often yields better surface finish.

5. Spindle taper: determ nes what type of tooling you can "plug in"
to the spindle. R-8 is nost popular, and there's | ots of inexpensive
tooling. Morse and Brown&Shar pe exist and are | ess popul ar.

6. Bearings: Apparently it's not as inportant whether they are bal
roller bearings, as the grade. And the better the grade, the
| onger the machi ne | asts, nore than anything el se.

7. Table sizes and travel: Like lathes, you can always use one an
inch larger! Don't buy one |larger than you have room for.

From 6x20 (inch) to 8x30 seens right for nost honme shops. What
will you be doing with it?

8. Power feed on XY axes. Very nice to have, just barely falls
into the "luxury" status.

9. Table and knee locks: Used to naintain rigid setups when one
of the axes won't be changed during an operation. Check for
easy access and that they lock solidly.

10. Graduated dials with adjustable zero: an absol ute necessity.

11. Adjustable gibs: a necessity.

12. Range and nunber of speeds. An average is 100-2500 rpm
and 12 to 16 speeds. Howard goes into great depth in his
article to explain why you need both a wi de range of rpm
and many speed, and how t hose speeds shoul d be spread out
in a geonetric progression.

13. Mdtors: be sure you get a notor you can run. Check frequency
(60 or 50 Hz), voltage, and 1-phase vs 3-phase. For hone-shop
use, anywhere from3/4 to 1-1/2 seens right.

14. One-shot oilers are nice but in nany cases they don't work right
and are hard to check

15. Look. If at all possible, exani ne the machine you want, before
you buy.

16. Buying used: you should be experienced enough to know what to
test for! O "borrow' sonebody who is.

17. WII it fit? Be sure it can be noved to where you want it.
Don't buy then find the stairwell is snmaller than you thought.
CGet professional novers to do the noving;, "real" nills are
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literally "killers."
18. Tooling: can sonetines double the cost.

The followi ng conments, regarding the Central Machinery (Harbor
Frei ght Sal vage) "Precision 7"x10" Mni Lathe", were originally
sent to John Kopf in response to a query of his, asking the

opi nions of this versus the Gizzley 8x18 | at he.

Dat e: Tue, 23 Nov 1993 09:40: 15 CST
From <U39466%J CvM@Jl C. EDU> ( Gordon Pari)

| owmn a 7 x 10 mni-lathe offered by Harbor Freight. First, the

good points. Conpact size useful for relatively large turnings...easy

to nove/store....tight headstock bearings....nice 3-jaw Yanmakawa (] apanese)
chuck. ...good cross-feed and conpound feed...good accuracy overall...

M2 tail stock conpatability...fun to use...3/4" hole in spindle...

gui et without feed engaged....relatively easy to set-up tooling..

cuts threads..... has chip tray...uses cheap 3/8 tooling.

Now for the down side....notor on nine with a Drenel speed control
substituted for the factory setup has good hi gh-speed power but is

| acking in | owspeed torque....ny set-up produces surges of rpm
occasionally... newer version appear to have 2-speed setup that may help...
HF parts supply is linmted....l could not get jaws for the chuck (I need
i nside gripping because they were nissing..used equipnent!)...feed
screw i s poorly nounted/designed and uses up a |lot of avail able

power. . ... split nut on carriage is prone to disengage...the notor is
120V DC fed by a rectifier and that nay be part of nmy problem.

manual carriage feed wheel /nechanismis not snooth and perhaps

needs bushed.

Overall, | love it because | bought it used needing sone repairs
for $95. Enco in Chicago now offers it for $1000. They are nore
reputabl e than HF | MVHO. They al so cannot provide ny jaws or a
specifically designed 4-jaw. If | paid $800 | would want the
split-nut and RPM POAER probl enms conpletely elimnated. After

ny initial $95, | have spent about $65 for a live center and tools
fromEnco. | use it weekly and amlearning a lot. A friend who
is a lathe operator has used it and is inpressed. | hope this helps.

If you buy one and find solutions/parts, keep nme posted.

Dat e: Tue, 23 Nov 93 14:48:23 -0800
From Greg Saville <gregs@equent.conp

Just one coment, if you end up ordering the Harbor Freight one, DON T
order the $43.00 threading gear set. Though it's not clear in the
catalog, it already DOES cone with the lathe (unless you order the
~$550 version that says "sanme as above, but w thout threading
capability.")

|'ve enjoyed the | athe, have been pretty happy with it, but have no

ot her experience to be able to conpare it to any other like the Gizzly
you're al so | ooking at.

Dat e: Tue, 30 Nov 93 14:18: 01 EST
From fisher @aas. enet. dec. com

| purchased one of these mni-lathes this sumer.
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Since then | have read a few books and | earned nuch about | at hes.

If | had to do it over again | would purchase the Grizzly "8"x18" Lathe
you nmentioned. | kinda like the mini-lathe for 1) the size and 2)

the variable speed notor. What | don't like is 1) Support (I had

a bent shaft on ny cross slide and called them back within 48 hours
after receiving the lathe and | still haven't received the repl acenent
part - | think they ordered it fromKorea.), 2) It is sufficiently
non-standard that Nobody nakes a 4 jaw chuck for it or any other

bolt on accessories such as a steady rest or a follow rest.

But it seens to work and | have been having fun with it and | earning.
The size is great - | just finished cutting about 50 brass port hol es
for a nodel tub boat.

Where do | buy a nachine?

Check out the Yell ow Pages, the ads in the nmagazi nes, and catal ogs
fromthe "nanes and addresses" section el sewhere in this FAQ
For exanpl e:

Bl ue Ri dge Machinery and Tools, Inc
Al'l ey Supply Conpany

Enco

Gizzly

MsC

What are good nmmgazi nes to subscribe to?

- The Hone Shop Machinist (HSM, "dedicated to precision netal working"
Publ i shed 6/year by Village Press (see addresses section), $24.50/year.
Not e that many back issues are not avail able, though nost of the
projects are available in the "Projects" book series. Mstly
techni ques, no steam sone gasoline engi ne projects, nmany tooling
projects. Probably the best of the US nagazi nes. Sone projects
will span several issues.

- Projects In Metal (PIM.
Published 6 tinmes per year by Village Press, $19.
Mostly projects, few advertisenments. Each project is conplete in one
issue. A "weak sister" to HSM apparently started in part to handle
overflow projects fromHSM Earlier back-issues have been conbi ned
into a new book series called "Metalworking".

- Live Steam Magazi ne.
Published 6 tinmes per year by Village Press, $31.
Mostly trains, sone techni ques, sone stationary engines, |ots of
history and club information. Usually each issue has one stationary
engi ne and two | oconptive construction projects in various stages.

- Model Engi neer's Workshop
Publ i shed bi nonthly by Argus (or is it now Nexus?).
Descri bed as the British version of HSM and simlar to the
tool-oriented witing in Mdel Engineer. U S. subscription rate
is $38. Mire "packed" than HSM and features the uniquely
Engl i sh way of doing nmachining (e.g., spending hours to
nmake a cutter to nake the cutter for gear cutting, when many of
us in the US would just order the gear cutter and be done with it).
See the Moddel Engi neer entry, below, for details on subscriptions.
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- Modeltec. "Machinist Projects of Beauty and Usef ul ness"
Publ i shed by George R Broad, 12 per year
P. O Box 1226
St. doud, MN 56302
Phone: (612) 654-0815
http://ww&4. i nfoanal yti c. com nodel t ec
$36 per year ($45 in U S. funds if outside U S.).
Simlar to Live Steambut not restricted to trains. Lots of projects
for railroad cars.

- Strictly IC
(I C stands for Internal Conmbustion)
Publ i shed 6 tinmes per year.
$24.25 (+$2.00 US foreign, WA residents add $2. 00 sal es tax)
Robert A. Washburn, editor
24920 43rd Avenue S.
Kent, WA 98032

Concentrates on construction of miniature internal conbustion engines,
and has a few classified ads, usually for engine castings.

- Gas Engi ne Magazi ne
P. O, Box 328
Lancaster, PA 17603
(717) 392-0733, (717) 392-1341 (FAX

- Model Engi neer
Publ i shed twi ce each nonth, about $79 US/year (as of 2/2/95)
Formerly published by Argus, now by Nexus.
Their USA agent (also for Mdel Engi neer Wbrkshop) is Wse Ow
Wor | dwi de Servi ces.

The ki ng of nodel nachining nmagazines it has been around for about
100 years. Varied construction articles, lots on trains. Sone
projects can take years to conplete! Extensive back-issues are
avail able from Tee, and we presune from Argus/ Nexus since

they publish it in the first place!

An index to back issues is avail able from

G V. WIKinson

129 Springsi de Road

Hllcrest 3610

South Africa

The index used to cost 30 pounds sterling, and is reportedly nmuch
better than Quy Lautard's.

A conputer-readabl e index is apparently available from Henri Larose,
covering about 30 years (growing as he gets tine to do nore). Cost
is 30 UK pounds if in the UK or $30 USif in the US. Contact the
author vie e-mail at 73114. 3203@onpuserve.com O, his nmail address
is 211 Lanitos Ave, Sunnyval e Ca 94086.

- Engineering in Mniature
Publ i shed nont hly, about $30/year
Tee Publ i shing

Simlar to Mddel Engineer, nore steamtraction engines.

Has an extensive collection of back issues of this and other
nodel nagazi nes.
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Cl ocknaker

Publ i shed 6 tinmes per year, around $30/year

Tee Publ i shing

Di scusses how to build nechanical clocks, with many projects spanning
several issues. Big nanes |like John Wlding wite in this nmagazine.
Classified ads for clockmaki ng suppli es.

- Workshop Masters
Publ i shed by Tee, ceased regular publication in 1991.

- Ameri can Machi ni st
Pent on Publ i shi ng
1100 Superior Ave.
C evel and, OH 44114- 2543
(216) 696-7000, (216) 696-0177 (FAX)
One of those free trade publications with [ots of ads.

- Met al wor ki ng Di gest
Cordon Publications, Inc.
301 Gbralter Drive, Box 650
Morris Plains, NJ 07950-0650
(201) 292-5100, (201) 898-9281 (FAX)
Anot her free trade publication with |ots of ads.

- Modern Machi ne Shop
6600 d ough Pi ke
G ncinnati, OH 45244-4090
(513) 231-8020, (513) 231-2818 (FAX)
Anot her free trade publication with |ots of ads.

- Horn & Wiistle
Ri chard Wi senber her
2655 North Friendship, Lot #8
Paducah, Kentucky 42001
$18 per year. Low budget, in that they publish anything people send
in. Some technol ogy, sone nostalgia, |ots of stuff on neets where they
get together and have "steam bl asts."

- Traction Engi ne Magazi ne

- The Anvil's Ring
This is the publication of ABANA (see bel ow, associations)
published 6 tines a year; cost is $24 per year, or you get
it as part of the $35 dues for joining ABANA. An index is
currently being nmaintai ned:
ftp://wiarchive.wstl.edu/ edu/ arts/nmetal/ABANA/ Ri ngl ndex. t xt
The newsl etter of one of their chapters, BAM (Blacksmith's
Associ ation of Mssouri), is kept at:
htt p://wiarchi ve. wust| . edu/ edu/ art s/ net al / News/ BAM BAM ht m
ftp://wiarchive.wstl.edu/ edu/arts/ nmetal/ News/ BAM 00OLat est/
ftp://wiarchive.wstl . edu/ edu/ arts/ nmetal / News/ BAM
For nore info on BAM contact: JimMCarty <JinfronLC@uol . cone

- Anvil
Publ i shed nont hly, about $30 per year
See Centaur Forge, el sewhere.

- Anerican Craft (bi-nonthly) (jewelry)
publ i shed by the Anmerican Craft Counci
40 West 53rd St
New Yor k, NY 10019
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(212) 956- 3535
Current work in netal, clay, glass, wood, textiles, mxed nedia;
featured artists, cal endar of events.

- Metalsmith (quarterly) (jewelry)
publ i shed by Society of North American CGol dsmths (SNAG
5009 Londonderry Drive
Tanpa, FL 33647
(813)977-5326, (813)977-8462 fax
Jewel ry, techniques, featured artists, current exhibits.
An index is at:
ftp://wiarchive.wstl.edu/ edu/arts/nmetal/SNAG Metal snmith_| ndex. t xt
A contact is: Bob Mtchell <rmtchel @ftnet.conp

- Onanment (quarterly)
P. O. Box 2349
San Marcos, CA 92079
Jewelry (netal and beads) and textile/fiber art.

- Machi nery Journa
P. O Box 7767
Long Beach, CA
(310) 595-5731, (310) 424-1563 (FAX)

Free. A nonthly |ist of machinery deal ers.

- Punch Press News
P. O Box 127
Tol edo, OH 43607
(800) 255-0114, (913) 983-4398 (FAX)
htt p: // ww. machi net ool s. com

A sort of classified listing of machinery, alphabetical by type of
nmachi ne; very neatly laid out. Apparently costs $10 for a subscription

- Weldon F. Stunp & Co.
1313 Canpbel
Tol edo, OH 43607
(419) 243-6221, (419) 243-7277 (FAX)

No prices, just inventory nunbers of used machi nes, al phabetically
listed by type.

- Locat or
Publ i shed by the MDNA (Machi nery Deal ers National Association) in
Silver Springs, MD, (301) 585-9494. A nmonthly listing of used
machi nery. You can call themfor a free list of dealers, and/or
a free i ssue of Locator

- Used Equi pnent Directory/ Network
P. O Box 823
Hasbrouck Heights, NJ 07604-0823
(201) 393-9558, (800) 526-6052, (201) 393-9553 (FAX)
BBS (201) 625-2636 8Nl nbdem settings
tel net buyused. hsi x.com or http://ww. hsi x. com

Used equi pnent list, available on-line or in printed form They
reportedly will give you one free copy of the printed magazi ne for
eval uati on.

- | NDUSTRI AL MACHI NE TRADER
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P. O. Box 1415
Fort Dodge, |A 50501
(800) 247-2000, (515) 955-3753 FAX

A heartland I ndustrial G oup Publication
"The only weekly nationw de publication that |inks active buyers and
sellers of new and used industrial Machinery"

- The Surplus Record
20 N. Wacker Dr.
Chi cago, |L 60606
(312) 372-9077, (312) 372-6537
t scanl an@ur pl usrecord. com
http://ww. surpl usrecord. com

An industrial database of used and surplus nachinery and equi pnent.
There is also a Listserv: "machi ne@urpl usrecord. com’ where users can
e-mai |l their machine tool inquiries, whether the machi ne(s) are wanted
or for sale.

Where m ght one take classes or get instruction?

Thi s depends on several factors, nostly where you live. Good places

to check out include community colleges (universities sonmetines wll
have cl asses in netal working, but perhaps only for already-enrolled
students or faculty/staff). Sonetines a high school will offer night

or weekend classes to the public, funding permitting. Al so |ook for
vocati onal /techni cal schools, and possibly even art schools since sone
nmetal scul pturing requires a firm background in welding. In a few cases
there may be specialized schools in your area, so check your yell ow
pages or ask around.

Some exanples: John C. Canpbell Folk School in Brasstown NC
(800) 562-2440, Craft Center in Ripley W.

Some schools al so offer room and board and/or canpground hookups.
Where can | get raw material for my projects?

The Yel |l ow Pages are often a good place to start. Al so,
the advertisenents in nagazines |ike Hone Shop Machini st.

Another way is to go find your nearest junk yard and/or netal recycling
busi ness and scrounge around. W©Mke friends with a nachinist at the
nearest m ning operation and ask for their throwaway "scraps". O der
froma supply conpany (see ads in the magazi nes, and/or the "nanes

and addresses" section el sewhere in this FAQ.

Someti mes you can di scover a creative re-use. For exanple, buy a few
ol d al um num aut onoti ve pistons, perhaps fromyour junk yard or a
garage that rebuilds engines. Cut off the top and clean it up on your
| at he. Now you have a nice round blank to start sone project wth.
Simlar discoveries should be posted to the newsgroup

Some of the nagazi nes have ads for small "garage" shops that produce
speci al i zed casti ngs.

Where can | get tools, drill bits, etc.?
Many of the places that sell equipnent also sell tools

but there are also outlets that only sell accessories such as
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10.

|athe bits, drills, taps, and so on. Scan the "nanmes and
addr esses" section elsewhere in this FAQ

What are sone of the rel ated professional/hobby associati ons?

ABANA - Artist Blacksm ths Association of North America

PO Box 206

Washi ngt on, MO 63090

(314) 390-2133

Dues are $35 per year, which also includes their publication
"The Anvil's R ng" (see earlier, nagazines)

The British counterpart is apparently the BABA (British Artist Blacksnmiths
Associ ation) but | don't have an address for them

The Anerican Society of Mechani cal Engi neers (ASME)

345 East 47th Street

New Yor k, NY 10017

(800) 843-2763, toll-free Mexico phone: 95-800-843-2763

toll phone: (201) 882-1167; fax: (201) 882-1717 & (201) 882-5155
emai | : infocentral @sne. org

The ASME publishes codes and standards for drafting, pressure vessels,
nmachi ne tool accuracy, etc. There was recently a thread in which a
gentl eman asked about alternate sources for an ANSI standard (published
by the ASME). Unfortunately, the third-party publishers charge nore
for these docunents than the ASME does (the originator). 1In this
particul ar case the third-party wanted $100 for a standard that the
ASME charges $23 for.

The Soci ety of Mdel & Experinental Engi neers (SMEE)
Mar shal | House

28 Wanl ess Road

London

SE24 OWH

Soci ety of North Anerican Gold Snmiths, SNAG

5009 Londonderry Drive

Tanpa, FL 33647

(813)977-5326, (813)977-8462 fax

They publish the quarterly magazine Metalsnmith (g.v.), and a bi-nonthly
newsl etter, and you get both for the $55 nmenbership. The nenbership al so
gi ves you a di scount on the annual conference. You can al so contact
themvia e-mail at rmtchel @ftnet.com

VDNA (Machi nery Deal ers National Association)
Silver Spring, M
(301) 585-9494

You can call them or drop e-mail to norton@nterserv.comfor a list of
machi nery deal ers. They publish a magazine called the Locator which
lists over 25,000 separate netal working machi nes each nonth; you can al so
ask themfor a single free copy if you don't want to subscri be.

American Wl di ng Society (AWS)
(800) 443-9353, (305) 443-9353
http://ww. amvel d. or g/

"Founded in 1919, the Anerican Wl ding Society is dedicated to providing
hi gh quality services to our nenbers and the industry which will advance
the science, technology and applications of materials joining throughout
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the world."

ASTM -- Anerican Society for Testing and Materials
(610) 832-9585

Publ i shes vari ous manual s and publications relating to netal worKki ng,
anong ot her things.

11. How do | harden/tenper netal ?

Heat treating is a *huge* subject, and depends on the netal, and

i ntended use. Most of the tine, this question is asked regardi ng steel,
so we'll give a brief description of that, based on an article in Hone
Shop Machini st (Sept/CQct 1991, "Heat Treating Basics" by Steve Acker).

[Also thanks to Steve Gaudio (?) for his post of 18-Sep-1992,
and clarification by Tim Ei sel e]

lron will, at common tenperatures, organize itself into an atonic
structure that is called "body centered cubic." This consists of
over | appi ng cubes with an atom at each corner, and one nore in the
center of the cube. But above roughly 1400 degrees F there is a
change in structure to "face centered cubic" and the central atons
mgrate to the faces of the cubes. This latter formis not magnetic.

Steel is basically iron with sone carbon mxed in, though nodern

al | oys have various other netals and substances as well. When

steel is heated to the critical tenperature (about 1400 degrees F),
the iron will change to face centered, and the carbon atonms wil|
mgrate into the central position fornmerly occupied by an iron atom
This formof red-hot steel is called austentite. Since it is not
magnetic, a magnet nay be used to determine when the critica
tenperature has been reached (though the magneti sm nay be | ost
before the transition, so this is only approximte). Conplete
nmgration of the carbon atons nmay take a minute or two.

If you let this cool slowy, the iron atons mgrate back into the cube
and force the carbon back out, resulting in soft steel called pearlite.
If the sanple was fornerly hard, this softening process is called
anneal i ng.

If you cool (quench) the sanple suddenly by inmersing it in oil or
wat er, the carbon atoms are trapped, and the result is a very hard,
brittle steel. Too brittle for nbst uses. The structure is now a
body centered tetragonal formcalled martensite.

So, the next step is to heat it back up, to between 200 and 800
degrees F or so, depending on the desired end hardness. This allows
some of the hardness to relieved and is called tenpering. The
anmount of tenpering that is desirable depends on the final use.
Cutting tools are very hard, knife blades | ess so because they

nust flex under use rather than break. Tenpering is a trade-off

bet ween hardness and flexibility.

Accurately neasuring the tenpering tenperature is inportant. A

ni ce, expensive thernostatically-controlled oven is great. O,
some special conmpounds can be applied that nelt or change col or at
the right tenp, such as Tenpilstik and Tenpilag. |f the steel is
clean to start with, then you may notice that it goes through
certain color changes as it heats up, wth understandably vague
descriptions such as "light straw' indicating about 440 degrees F,
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and purpl e=520. These colors are not incandescence col ors, but
are viewed in normal roomlight. The colors are due to types of
surface oxidation that are tenperature dependent.

When quenching, it is often very inportant to avoid stirring a
part because this will cool one side nmuch nore quickly than
the other, and m ght cause warping. For knife blades, as an
exanple, nmove it strictly up and down during the guench

Case hardening is a bit trickier, and involves heating the object in
sonme sort of agent that pronotes hardening at the surface. Liquid
cyani de works well but should be out of the question for the hone
machinist. Luckily there are substitutes available from suppliers,
one being called Kasenit, for exanple. Note that hardness is

of ten nmeasured using a "Rockwell C' scale, with 63 being very hard
and 35 being fairly soft.

A type of steel called "drill rod" is especially useful for hone/hobby
use. As its nane inplies, it is the type of steel used for drills,

and is available is round or square form (square drills?). Drill

rod is also very useful around the shop because it is usually made

to very accurate dinensions. Sone types of drill rod are fornmul ated
for hardening via heating then guenching in oil, while others are
guenched in water. The difference is that water will cool nore quickly
because it's a good conductor (though it may also forma steam"jacket"
that noderates this effect), while oil will cool nore slowy. Since
rapid cooling may warp a part, this could nake a difference in the
final product.

There is also an "air hardeni ng" steel, though it seens to be
quite a bit nore expensive than other steels.

It has been reported, by way of exanple, that you can nmake springs

out of hacksaw bl ades by anneal i ng, bendi ng, hardeni ng, then tenpering
by heating to a "netallic blue" and quenching in oil. | suspect lots
of experinmenting may be in order before you get things just right.
Renenber the steel nust be clean (no paint etc.) to see the colors.

Quenching in oil may be a fire hazard. Take proper precautions, such
as removing flammable materials fromthe area, wear proper clothing,
and have an extingui sher handy. Even quenching in water presents

the risk of scalding fromsteamor splattered water.

As one newsgroup reader pointed out, not only are there a gerbillion
all oys, but zillions of treatnents to choose from and this is just
for steels. Qher netals, |like brass, can be hardened by "working"

the netal, by bendi ng, hamering, peening, etc. Brass is usually
anneal ed with a quench, which is the opposite of steel.

It's best to carefully research your particular project first,
especially if it's something that is val uable.

A recent book, "Sinmplified Tool Steel Heat Treatnment and Sel ection

Gui de" by Bill Bryson, nmay be of sone help.

$31.95 fromBill Bryson, Dept. HSM RR 1, Box 4243, Union, NH 03887.

| purchased this, and was surprised to spend $32 on 100 pages of

| oose-| eaf pages. The information is geared nore towards the snal
commerci al shop than the hone shop, and thus deals with issues such

as atnmospheric control (using stainless-steel foil) and using accurate
tenperatures. In the hone shop, we usually read about nethods |ike
"hit it with a torch then drop it in a bucket of oil." Bryson goes
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beyond this, discussing accurate nmethods that m ght be out of reach
for some of us, but just barely. He also has a chapter on cryogenic
treatnment, that can also be used in the home shop via dry ice.
http://ww. wor | dpat h. net/~hisaimfor nmore info and ordering info.

Power Model Supply recently (Decenber 1992) listed two small heat
treating ovens in an HSM ad. 2000 degrees F, 4x4x4 inch $330,
6x6x6 $435. Wite themfor nore info or see the ad.
This is the FAQ for rec.crafts.metalworking. It is in several pieces
to keep the overall size of each part belowthe limts inposed by
some news systems. This is part 3 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

12. How do | wire up this strange notor?
(with thanks to Bill Brown)

The followi ng describes how to deal with an AC/ DC "universal" notor
that has 4 unnmarked wires coning out. Be sure you don't have sone
ot her nmotor, such as a 3-phase unit.

O her notors are covered in an FAQ for the newsgroup rec.woodwor ki ng.

The FAQ postings (six of them) for rec.wodworking are nornmally posted
around the first of each nonth, and possibly also posted to the newsgroup
news.answers. | can't say how |l ong *your* news systemw || choose

to keep these around! Look for "Frequently Asked Questions about
Electric Mdtors." Also, the "Electrical Wring FAQ nay be of

i nterest.

The universal notor is called that because it can run on AC or DC

A der units nmight have been designhed this way because very early

power distribution had not settled on AC or DC, or with 50 or 60

cycles. Thus, such a notor could be used universally, in all |ocations
provi ded the voltage was within reason. This still may be a concern
with sone on-site jobs feeding power tools from DC sources such as
portable welding rigs. Another nice thing about these notors is

that they are easily reversible. They are also easily speed-controll ed,
such as in hand drills, whereas induction notors prefer to run at or
near synchronous speed.

The first task is to determ ne which two wires go to the armature,
and which go to the field winding. |If you can't tell by exam ning
where the wires go (or the naneplate), get an ohmmeter and connect

it tothe wires until you find two that show some continuity. Rotate
the shaft slowly by hand and note if the resistance changes as you
turnit. |If it does, you probably have the armature, and the
fluctuations are due to the brushes maki ng and breaking contact with
the commutator. The other winding (field coil) should show a steady
resi stance.

Presum ng you want the ability to reverse the notor, find a switch
that can handle the rated current, in the doubl e-pol e-doubl e-t hrow
configuration with a center-off position. The suggested hook-up is
(as usual, a bad ASCII graphic):
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NOTE: no connection at "X
Include a green-wire frame ground if at all possible

Avoi d reversing the notor while it is nmoving in the "other" direction
as this could severely stress the switch and notor (particularly

the brushes). Mve the switch to the center (off) position, and
continue on to the other direction after the notor has stopped.

Pl ease, al ways be careful when dealing with electricity. If you
don't feel confortable and safe doing such a hook-up, find soneone
who can do it for you, or at |east who can check what you're doing.

13. How do | deal with nail-order suppliers?
The foll ow ng suggestions were offered by Stu Friedberg --

CGet the catal ogs and know what you want. There are often many

si zes, nodels, and sources of an "X', so you need to know which
particular X when you wite and especially when you call to place

an order. Even the smallest industrial supply houses deal in tens

of thousands of itens, which neans even very know edgeabl e order-takers
can't always give you the informati on you need over the phone.

Reserve queries about details for stuff that you couldn't figure

out for yourself.

Many of the order takers are very hel pful and know edgeable. At
*SOVE* sources the order takers can actually go |l ook in the stock
bins, take a mcroneter to neasure a shaft di aneter, etc. | have
had people at three different conpanies do sonething like this for
me. However, sone conpani es have conputerized centralized order
taking at a |l ocation conpletely separate fromtheir stocking

| ocations, so don't *assune* people can tell you anything that's
not witten in the catalog. |'ve had one conpany tell ne to just
order a set of change gears and return themif | couldn't use them
This wasn't crazy, the order taker sinply had no rel evant information
avai l abl e.

CGet the catal ogs and shop around. Very often there are *big*
differences in price between identical itenms, and even nore often

one source will have a unique or slightly different itemat an
excel lent price conpared to the "standard" item There are lots
of reasons for this. | have seen 2 to 1 price ratios on things

like shimstock (fromthe same manufacturer) and "can't tw st"
clanps (fromdifferent manufactures but of equal quality).
Cccasionally, you will find 10 to 1 price ratios on things |like
boxes of hose clanps. Geat deals if you | ook around. |f you can
exam ne a tool at a local store (where the prices nay be higher)
to see what the quality is like, before placing the order by mail
or tel ephone.

You can also learn a great deal by perusing the catal ogs, both
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about tools in general, and about specific details of specific
tools. There's seldom enough roomin a catalog to print all the
manuf acturer's data, but different sources will select different
stuff to print. | have many tines used one conpany's catalog to
sel ect the precise thing I wanted, then bought it from another
conpany because the price was better

Most suppliers ship quickly if they have a credit card authorization.
If they don't ship within two working days on a routine basis, shop
somewhere else in the future. One full working day is quite conmon.

I have had only one bad incident in the 4 or 5 years |'ve been
buying industrial stuff by tel ephone, and cane through with no

| osses. A supply conmpany (which entered bankruptcy proceedings
just a little while ago, by the way) charged nmy credit card for
the full amount of ny order, didn't ship for a nonth, and was
conpletely clueless as to when they would ship ny order. That is
i ntol erable, and protection against abuse |like that is one good
reason to use a credit card rather than sending a check. You don't
need to sue to get your noney back if the nerchant doesn't cone
through. (If it's not obvious, | got ny noney back and started to
throw out that conpany's catal ogs as they arrived.)

Sone industrial suppliers don't do back orders because it sl ows

t hi ngs down. The stock pickers send what's in stock and mark out

of stock itens on the invoice. This may be a little different from
retail mail order sources you've dealt with in the past. Contact

t hem about what's in stock and when it's expected to be avail abl e.

Be prepared to return an item Having to return an item because
it was msshipped, defective, or of unsatisfactory quality is *NOT*

an indictment of the supplier. |f you do enough shopping for
i ndustrial supplies, you will find that you have to do a parti al
return maybe 1 tinme in 5. Don't get mad; don't get upset. |It's
routine. Industrial supply and consuner retail have different

expectations about quality control

When you return an item follow instructions. My, but not all,
suppliers require you to contact themfor a "return authorization"
nunber, which you must write on the outside of the package. You
shoul d include a copy of the invoice in the package. This is *NOr*
an opportunity for the supplier to screw you over. This is a
routine matter, and nost of themjust ask you to note on the invoice
what was wong and if you want credit, a refund, an exchange for
sonet hi ng el se, or whatever.

14. How to sharpen knives, chisels, and other tools?
This is actually a tricky subject, and beyond the scope of this FAQ
However, an excellent book on sharpeni ng knives and sinmilar tools is:

The Razor Edge Book of Sharpening, by John Juranitch
1985 by Warner Books, |SBN 0-446-38002-4, $12.50

Thi s book can sonetines be found in the larger knife stores, such as
frequently found in USA nalls (e.g. Cutlery Wrld). It is a bit

bi ased in that John also sells sharpening equi prent, but the techniques
are fundanmental and can be used with conpetitor's equi pment such as
Lansky's. Another source for the book is Knife Wrld Books,

(800) 828-7751 Ext 71

Sharpening drill bits has never seened easy. |If you have |lots of
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15.

nmoney, Darex makes drill and m |l sharpeners, and d endo's Accu-
Finish Iine addresses sinpler cutting bits (and they even re-sel
sonme Darex tools in conjunction with their grinders). Black and
Decker reportedly make a decent drill sharpener (1/8" to 1/2")
for around $250.

On 3/18/96, Curt Anderson (anderson@larex.con posted a nice summary

of sone sharpening nmethods for drills:

"Il list a few options and the pros and cons.

1. Sharpening off-hand. PRO No expensive equi pnent other than a
grinder is needed. There is certain satisfaction in knowi ng how to

hand sharpen. CON: Its unlikely that the drill is ground concentricly
or that the angles of the point are equal in length and degree. Thus
the drill is really just cutting on one side. Therefore, the holes
may not be the size or shape you expected.

2. There are various drill sharpeners sold in hardware stores.

E.g.: the Accu-sharp, the Milti-sharp and the Martek. PRO They are
relatively cheap $69 and under. Sone even sharpen other tools |ike
chisels and knives. CON: In ny opinion, they really do a |lousy job on
drills. For one thing, the operator is expected grind equal anounts
of f both cutting edges (this by eyeballing). OQher than the nore
consi stent angle, the drill might as well be sharpened by hand.

3. Another option is a machi ne-shop-quality sharpener |ike the
Darex. (I should say that | work for Darex, so |'m sonmewhat biased).
For those interested there is an extensive list of Darex pros, see
http://ww. darex.con). PRO Accuracy and sinplicity. The Darex
(and some of our conpetitors) produce accurate drills and on-size
holes. Drill points can be changed to neet the needs of varying
materials. CON. The price. Qur |east expensive sharpener is
the MB at $298. Although, we sell a lot of M3s and even
our nore expensive nodel s through "HonmeShop Machinist", etc., we
realize that the price nmay not be worth the conveni ence of having
sharp, accurate drills for the casual hobbyi sts.

4. Another option is to send your drills to a sharpening service.
(JimHarvey of this newsgroup will sharpen your drills with a Darex.
He is on the web. W have a link to Jinms sharpening service at
http://ww. darex.conflinks.htmp PRO You get drills that are
as good as new at the angle and relief you want for a cost nuch |ess
than new. CON: You may have to wait a day or two to get your drills
back.

5. Run down to the hardware store each time you need a drill. O keep a
supply on hand.
PRO No big expenditures. CON It's a hassle.

———————————————————————————— (end of note by curt)

Sonme of the nmgazines will print articles fromtine to tinme on

shar peni ng, and/or buil di ng shar peni ng equi pnent. For exanpl e,

there is an article in the March/April 1996 issue of Home Shop

Machi ni st by Frank MLean on setting up and using the | ess-expensive

drill grinding attachnents.

The followi ng text on safety was donated by Gary Preckshot:

The forces involved in nmetal working machinery are far higher than nost
peopl e expect. You can either be struck by shrapnel or pulled into
a machi ne by being caught by a noving part. There are several rules that
reduce these hazards:
a) Don't wear |oose clothes, ties, unsecured braids, or jewelry.
b) Turn off machines and *WAI T* for rundown before approaching the
working area. You'll spend a lot nore tinme in an ER than you'll ever
save by junping in right away.

http://members.aol.com/OiledLamp/metalfaq.txt (56 of 126) [4/10/2002 1:16:46 PM]



http://members.aol.com/OiledLamp/metalfaq.txt

c) Don't snap chips using a shop towel. Use a brush or air.

d) Don't mess with long chips curling off a turning. |If you get build
up, stop the machi ne and renove the chips wearing | eather gloves and
using pliers.

e) Keep power transm ssion belts of any kind isolated and guarded. Flat
| eather belts are especially hazardous because they tend to be
unguar ded on crowned cone pul | eys.

If in doubt, add nore clanps. |f in doubt, chuck nore deeply or use a
collet. A turning that comes adrift can damage both the | athe and you.
A wor kpi ece that shifts can damage both the mll and you

Stuff gets hot when cut. Let it cool before picking it up

Metal cutting generally | eaves a sharp burr. Break the edges with a
file or a de-burring tool before you release the work for genera
handl i ng.

Don't let kids, wves, husbands, girlfriends, or boyfriends close to
met al wor ki ng operations without training or close supervision.

Chips are extrenely sharp. Long, curled chips fromlathe turnings are
especi al | y dangerous because kids, w ves, husbands, girlfriends, or
boyfriends see only how pretty they are. You can get a very deep cut
by handling such chips with your hands. Have a system for renoving
and storing chips. Use it regularly.

Use eye protection - ALWAYS.

Beware of fascination. Metal cutting tools flash and glint as they spin.
An unwary person may reach toward the pretty, shiny tool. This is
no joke. It happens. Then you take a trip to the local ER

Don't watch wel ding without adequate dark glass filters.

You can get a tan in 2 minutes and a burn in five on any exposed
skin close to arc welding. It doesn't hurt for about 3 hours, but
then it hurts for days. Cover up

Don't play with air. Not only can it inject chips (by bl ow ng then)
into your body, but it can inject oily air as well. Sonetines right
through the skin. Air is no joke.

In general, no horseplay in the shop. Banish anybody who can't
understand this sinple rule. This is one place where absol ute
dictatorship is better than denocracy.

Take your time. You'll save on rework tine, nmachine repair, and
nmedi cal costs.

16. Howdo | drill round hol es?

In May 1993 the foll owi ng question was posted. This brought a | ot of
useful suggestions for a problemoften seen ...

Subject: | can't drill round hol es
| amtrying to drill 1/4" holes in 3/32" mld steel with a H'S tw st
bit in a 12" Delta bench press. The holes are not round. They tend
towards the triangular. The piece | amdrilling has a 1 1/4" square

cross section. The distortion is worst in the exit hole through the
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17.

bottom of the nenber. What is going on? Is there anything | can do
to correct the problenf

Morgan Hall gave the following shot as to how a sinple twi st dril
manages to create a non-circul ar hol e:

Hnt -- look at the rotor and housing of a Mazda rotary engine

You can nodel the working end of a drill bit as a single straight line
of finite length. If you fix one end and try to rotate it, the opposite
end of the line sweeps out an arc. (the drill flexes) After about 1/3

revolution, the stuck end breaks free and sweeps out another arc while
the fornerly free end sticks. Wth alternate ends sticking, then
breaking free, the arcs will forma kind of polygon with arcs of radius
equal to the drill's dianmeter. After the first cuts, the "corners" of
t he polygon tend to stop the sweeping cut for each drill flute. The
nost comon |'ve seen is the triangular hole, but other polygons are
definitely possible. | suspect that this occurrence is related to sone
sort of resonance in the drilling setup

The suggestions that foll owed may be useful to anyone trying to dril
hol es. Sone of them may qualify as 'obvious' but they're still worth
bearing in mnd...

* Ensure the drill is sharp

* Make sure the work is firmy clanped

* Don't try and run the bit too fast for the drill size and work nateri al
*

Don't force the feed rate; as with *any* cutting process, let the
cutter do the cutting.

* Keep as much of the drill in the chuck as possible. The nore flexibility
there is in the drill, the nore likely you are to have probl ens.
* When drilling thin material, it is often useful to provide sone form of

backi ng clanped to the work. This has the added advant age of keeping the
burrs to a m ni num

* The drill tip may need to be ground to a different angle, depending on
the material being worked.

* An undersize pilot hole is often a good idea. If you are drilling using
a mark made with a centre punch and the tip of the drill is larger than

the mark, you are unlikely to get accurate placenent.
Don't forget to use a cutting lubricant

* The quality of the hole is only going to be as good as the nmachi ne you
are using will allow. If the drill spindle is sloppy, there may be
not hi ng you can do about it.

As a final comrent, if you really want a round, accurately sized hole,
you are unlikely to get it with a twist drill. Drill undersize and use
areaner if it's inportant.

Anot her alternative to very finely finished holes is to force a hard
pol i shed sphere through a slightly undersized hole. See the vendor
list, under "Spheric".

What's TIG and M G?

TI G - Tungsten Inert Gas; also called GTAW-- Gas Tungsten Arc Wl d,
but nobody calls it that except the Anmerican Wl ding Society (AWS)

A small torch with a tungsten electrode is used to make the arc inside
an envel ope of an inert gas, usually argon or sone argon mxture. A
filler rod is manually introduced to conplete the weld. The resulting
weld is very pretty and usually requires no further finish. It is
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18.

used nostly for welding sheets of mld steel, stainless steel or

alum num The better machi nes have a foot control and a high frequency
arc starter. Any sizable stick welder can be retro-fitted to do TIG
wel di ng, but without the foot control

MG - Metal Inert Gas

MG and wire feed are the sane thing. |In this process, a consumabl e
wire electrode is fed froma spool to the torch where the weld occurs
i nside an envel op of pure carbon dioxide, pure argon or a m xture of
both. The weld continues as |long as the operator has the trigger
depressed and there is something to weld. This process is very fast,
easy to learn and results in fairly good | ooking (better with argon)
and strong welds. Most production welding of nild steel is now done
with MG welding. There is no slag to chip, but there is a slight
thin coating of a glassy material that probably should be wire brushed
of f before painting. MG welding can be used for thin or thick
materials and is commonly used on mild steel, stainless and al um num
Sonme common features of M G machines are spot welding and stitch
wel di ng of sheet netal.

There is a special wire called flux core that can be used in a MG
wel der without the shielding gas. This process |eaves a slag coating
that nust be chipped off. For npbst people on this group there isn't
much use for flux core, as it was devel oped to reduce cost for |arge-
scal e wel di ng where the cost of Argon starts piling up.

There are fairly cheap 120 volt MG welders that will only weld thin
sheet nmetal. A nore practical 240 volt machine that will weld up to
about .25 inch is about $1500- $2000 new, $800-%$1200 used. The mmchi ne
I have will do MG welding and stick welding, but nost are MG only.

A machine that will weld .25 inch in a single pass will still weld
thicker materials with nmultiple passes.

M G wel di ng techni que.
(The followi ng was submitted by Janes Swonger on May 4, 1993)

The quality of a MG weld is controlled by gas flow, the qualities of
that gas, the "heat" and feed rate settings. Wiile getting a quality weld
is |l ess dependent on "touch" than gas or arc welding, it does depend on
the right conbination of the settabl e machi ne paraneters.

There are three nodes of material transfer in a wire feed machine. One
is "blob node", where the wire sticks, then nelts locally, then breaks.
This occurs at the lower end of the heat/wire feed range. | say heat/feed
rate as a ratio, because this pretty nuch determ nes which deposition node
you will see. Blob nobde welds are the | owest penetration and | owest
transferre heat, because there's alnbst no real arc action, just nostly
resistive heating of the wire and contact point.

The second npde as you nove up the range is a soft arc with the netal
bei ng pushed through it. You'll recognize this nbpde when it happens;
there's no nore "wire push", the sound changes froma random snapping to a
nore uni formsizzle and everything just gets snooth. This is what |
consider the ideal node. The arc is stable but nost of its energy is
transferred into nelting the fed wire and a | ocalized area of the
wor kpi ece. In this node | see about 1/4" of heat affected zone around
the weld (autonotive sheet netal thickness), and by proper setting | can
get perfect penetration which | define to be sone backsi de protrusion but
no sag or burn-through. The handpi ece ("gun") in this node may have a
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buzzing feel to it but none of the bucking you get in blob node.

The third node is when heat is nuch higher than the wire feed rate needs.
This node is akin to traditional arc welding, except with a fed wire. The
arc energy now is biased nore into the workpiece, with attendant heating
and penetration. The wire still adds filler but there is nore tendency to
undercut, eat back and bl ow through especially on thin pieces. 1In this
hi gh heat/feed node the buzzing/sizzling sound is replaced by a nore
purely electrical arc sound (whispering/crackling). This node is
desirabl e when wel di ng pi eces much thicker than the wire, especially when
you haven't taken the bother of grinding proper chanfers and need to get
penetrati on.

Gas flow provides an inportant cooling effect. This is one reason why
flux cored wire is harder to use on sheet netal; there's no place for the
wel d heat to go except the workpiece. Argon, A75 and CO2 have different
wel ding characteristics. Argon will nmake the weld "sit up" higher, C2
gi ves the nost penetration and A75 is in the middle sonewhere. Only Argon
is suitable for alum num A75 is sort of marginal for stainless (leaves
sonme carbon) but pretty ideal for general nmild steel use.

An adjustabl e regul ator provides nore latitude in bal ancing arc heat/feed
and cooling. A high flow of gas can reduce warpage while allow ng faster
material transfer. | have a cheap preset flow regulator which is a
conproni se setting, conprom se price type deal

To minimze panel warpage you nust apply sone technique as well. The MG
machi ne does not elimnate the need for skill; it just lets you apply your
attention to nore inportant things and lets you slide on sone of the
basics. Warping results fromtoo nuch differential heating and expansion
in the workpi ece. By understanding the naterial and equi pment you can
keep this from being a problem

Duty cycle is one sinple way of further reducing overall heat input. By
wel ding in short, spaced beads you can join panels w thout overheating
any large areas. First the piece should be "tacked" every few inches,
with bead lengths of 1/2" or so. Make several passes after that, filling
in the gaps bit by bit and not working any one region for long. The
wor kpi ece's thermal spreading will cool the small HAZ (*) pretty quickly
if the total heat deposited remains small. A spot cools nuch nore rapidly
than a l|ine.

The edge of a thin netal piece presents a special case, a "boundary
condi ti on" which behaves differently than the bulk. Wth half the heat
di ssipation ability of the bulk, the edge will tend to burn back, distort
and so on. This can be addressed by reduci ng heat (although this may
force you into running blob node), by different choice of netal overlap
configuration and by carefully running the arc.

A true butt joint in thin nmaterial is difficult to nake. A -perfect-
butting is hard to do on fornmed sheet netal, and any gaps will tend to
enlarge in the welding process. For this reason a |apped weld is often
preferred. A panel can be flanged to let the two pieces overlap but
keep the final surface flush. The flange provides a backup as well in
case of erosion of the edge on the top piece.

=========\ \ Wh+++++++++++
\\ ====

A second sort of joint is a butted-V which protects the edges as the weld
hits the sidewalls wthout necessarily reaching the bottom of the groove.
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Pl aces |i ke Eastwood sell specialty tools for making both types of
fl anges on sheet netal. O course, you need to be careful not to cause
deformation fromthe flanging process itself. | have made ny own fl angi ng
tool for the first formout of an extra pair of Channel-Loks with extra
jaw nmaterial brazed in and ground to shape. The Eastwood tool is
Vise-Gip based and looks like it's a bit better as far as force required
to nake the flange due to the conpound action. | think a pair of beat up
sheet nmetal shears might be a better basis for nmaking a new one.

(*) HAZ = Heat Affected Zone; the area where you see thernally-induced
mat eri al changes in the workpiece. This is basically the extent of any
vi si bl e surface discoloration when using the MG, although if you run the
gas after stopping the arc you nay not even be able to see anything
because oxygen is excluded. |If you renpve the gas and arc together you
will get the normal thin oxidation |layer |ike you see when grinding or
heating to tenper. The outside of the blue oxide region is the periphery
of the HAZ, although the material effects there are probably negligible.

The followi ng was submitted by nrehnus@ x. netcom com

Use of MG for body work. A bad idea fostered on us anmateurs by our
ignorance. |If you |ook at the available wire for MG you don't find
anyt hing much softer than S60 or higher wire. |n general, the higher
the yield strength of netal, the harder it is to work. (Try form ng
tool -steel as a test). The weld bead left by a MGis very hard
relative to the body sheet netal and is al nost inpossible to work.
It also cracks very easily even if one trys to anneal the netal in
the weld. In restoring a 1967 Mercury Cougar | finally had to teach
nysel f hammer wel ding using a welding torch. The results were nmuch
better!!

1. The seamis the sane thickness as the parent sheet netal

2. The seamis as soft or softer than the parent sheet netal.

3. The seam and the surroundi ng sheet netal are easily worked to

renove any defects caused by the wel ding process.

Shoul d anyone want to equal the hammer wel ding process but with an
el ectric source of heat, TIGis the only way to go. The filler netal
selection is much, nmuch wider and the TIG can be run way down to 10 anps
or so which would probably et you weld aluminumfoil if you w shed.
Ch yea, in the professional welder's world, the common opinion is that
a TIGweld is superior to MG

So why do the professional body shops Iike the MG? It is necessary for
the wel ding of high-strength steel that is commonly used in the

structural parts of the nodern autonobile. Not, | repeat, NOT for the
external sheet netal. The external sheet netal (the part we can see) is
still mld steel because of the expense and difficulty of nmaking sheet

netal forming dies that would | ast and give good results with

hi gh-strength steel. Renenber that body shops replace whol e panel s,
they rarely "patch" a panel. The high-quality restoration shops use
TIG or (usually) a torch and hamrer wel di ng.

GO0D vi deo tapes to know about:

"Learning M G Wl ding" by SIP
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(one source is J.C. Witney, their # 12VL7580P, $26.99; their
phone nunber is (312) 431-6102)
"Hamrer wel di ng Techni ques" by Car Guy Vi deot apes
"Patch Panel Installation" by Car Guy Videotapes

| have wat ched these tapes many tines, always |learning nore at every
sessi on.

The tape on M G wel di ng uses a good visual filter technique to show every
type of weld puddle. After viewing the tape, ny MG wel di ng has been
much better.

This is the FAQ for rec.crafts.metalworking. It is in several pieces

to keep the overall size of each part belowthe limts inposed by

some news systems. This is part 4 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

19. Wiich MG wel der should | buy?

W frequently see "What should | buy" questions; one exanple

is "What M G wel der should | buy?" There is no definite answer,
and the prospective buyer should read the other entries in this
FAQ regarding wel ding. Wat follows is an exanple of such a
guestion and the answers received (June, 1993). W claimno
responsibility for correctness or liability for your noney!

Keith Ki ng asked:

I'"'m1looking at the purchase of a MG welder for auto body repair and
other light welding jobs around the honmestead and | don't have nuch
background on this type of equipnent.

The nodels |'mlooking at are the Lincoln SP-100 and the M1l er 130.
Both nodels are 110v portables. The MIler has a higher rating but
I"'mnot sure if that's critical for ny applications. The Lincoln has
the advantage of having infinitely variable power output vs. stepped
output for the MIler and the sal esnan said the gun on the Lincoln
was a "Tweako?" whatever that neans. Both units are simlarly
priced/warranted etc.

Century has a bunch of |ower priced, shorter warranty, cheaper | ooking,
M G wel ders.

Does anyone have any experience/ opi nions on these welders or other MGs
to help nme nake a nore inforned purchase.

Ji m Nar em answer ed/ asked:

|'"malso interested in MG welders for sheet netal and roll bar

work. 1've used the Italian made SIP 110V MG unit. It works; it was
worth $100 (purchased at sone cl ose-out sale) but not the $350 that
pl aces want retail. It's tough to get parts; even the tips have to be

ordered. The wire feed nechani sm sucks.
|'ve seen sonme new Lincoln's on the market; both are wire feed

wel ders with optional MG kits as opposed to the SP-100 and SP-130
whi ch are purpose build MG units.
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Li ncol n Wl d- Pak 100, 88 anmp, 18V @20% duty, 110V, $354 wM G ki t.
Li ncol n Wl d- Pak 125, 130 anp, 20v @ 30% duty, 220V, $556 w MG Kkit.
(Prices are Connecticut Home Depot, tax bandit not i ncl uded)

The MG kits are about $80 each, they have a gas fl ow regul ator,
solenoid and (I think) a different gun.

Does anyone have any experience with these wel ders? They seem cost

ef fective conpared to the SP-100 and SP-130 but |'m nervous since

Li ncol n seens to be rel easi ng sone hone/ consuner grade equi pnent (like
their new AC arc welder with the cheezy vari abl e anperage control).

There are al so several Century MG units comonly avail able at |arge
hone i nprovenent shops (yup, VELD on that new addition). |'ve used
their AC/DC arc wel der and was inpressed with its cost/ performance.
Has anyone used any of the Century M Gs?

Ken Cl arke answer ed:

| took an evening welding class at a technical high school (10 weeks)
and got to try various types of welding (stick, MG TIG and

oxy/ acetylene. Al so got sone good tips on safety, and on howto by a
M G wel der.

The instructor spoke of the "big three" in the wel ding business
(Mller, Lincoln, and Hobart). He was a confirned "MIler" nman, but
we used Lincoln (and Airco) welders in the tech. school. | now think
that it nmakes sense to buy whatever you decide to buy at your
favorite wel ding supply store. The guys there have | ots of good
advice and if you go with one of the big three, you will not have any
problem getting parts and consumabl es for your wel der

| 1 ooked around for a while and conpared the 110v portable wel ders by
Lincoln and MIler and Hobart. My favorite wel di ng supply house was
havi ng a "package deal" that included the Hobart Handl er 120.
Included in the package was the welder, a 2 Ib. spool of .024 wire, a
Jackson wel ders nmask with the 4x5 face plate (get a nunber 10 shade),
a *good* pair of welders gloves, a 55 cu. ft. tank of shielding gas
(C25 which is 25 percent CO2 and 75 percent Argon), a dual -gauge
regul ator and connecting hose. This was about 1.5 years ago and |
believe |I paid $625 for the package.

The Hobart has been great. It works fine on auto body panels and |
have al so done work on exhaust systens, mail box posts, m nibike
nuffl ers, |awnmower parts, and amfinishing up a trailer axle for a
friend this weekend.

So, | guess |I'm advocating the Hobart, but if you can get a good dea
on the MIler or the Lincoln, those would probably be fine, too.

A few of the features on the Hobart that | |iked were:

1. A "purge" feature, that allows you to set the flowrate on the
shi el di ng gas wi thout spooling out wire.

2. The wire feed nmechanismthat lets you set the tension on the drive
wheel but also | ets you change w re spools without noving the
setting.

3. The ergonomics of the unit, the way the wire spool goes in, the
way the lid hinges down (not up |ike the others).
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4. Five year warranty on power diodes and SCRs, three years on mngjor
conponents and one year on parts and | abor.

| would stay away fromthe Century welder. | don't think it has the
quality of the "big three". | think you would have trouble getting
parts, probably would have to order them Al parts for the big three
can be had at |ocal welding supply houses, in-stock. Also, the
"Tweeko" comment is referring to the gun end of the welder. | hear
that it's supposed to be a very common industry-standard type of part.
Parts for the Tweeko handl e/ gun shoul d be avail abl e at any wel di ng
supply house.

Ji m Swonger answer ed:
"Tweako" is actually Tweco, a manufacturer of M G and TI G handpi eces

and such. What this nmeans is that parts are pretty readily avail abl e;
they' re everywhere.

For sheet netal welding you'll run nowhere near the maxi mum heat setting
on any machine. On ny 160 |I'm down on "2" for heat. The higher current

nmachi nes of some of the cheaper brands need to be | ooked at carefully;

some of them have -very- |low duty cycles, |leading ne to believe that the

critical parts are not much, if any, better than the cheaper nodels.

The "purge" feature is good to have; however if you do not find a machine
with it you can add it pretty sinply. An auxiliary control switch for the
solenoid valve is all it takes, in parallel with the relay that runs off

the gun trigger.

For serious sheet netal work spot and stitch nodes are very nice
anenities, allowing you to tack up a large piece with spaced short
beads, minimzing distortion and allowi ng a fast, even hand notion.
You can get by without it, but if it cones free or cheap...

Quite a while later (26-Sep-1993), nrehnus@ x. netcomcomwote --

|'ve owned a Century 90 anp M G welder for 4 or 5 years now. Never a
problemwi th the unit and |'ve put three large reels of 0.024" wire
through it. The one tinme | thought | had a probl emthe peopl e at
Century were very helpful. Century may not be one of the "big three"
but they have been around for a very long tine (mainly they nmake many

of the professional battery chargers sold in this country, so |'mtold).

Q her comments that have conme up from various sources,
especially Ken d arke:

Arc welders are often rated for a particular duty cycle, such as 30%
This neans you can weld for about 3 minutes at full power, then you
have to |l et the welder cool off for 7 mnutes. The cheap units are
typically low duty cycle, where the professional units have a high
duty cycle. Also, units are often rated at a certain | ower anperage
where they can safely be operated at a hi gher percentage; for exanple,
a 200 anp unit might be rated at 50 anps @100% 100 anps at @ 60%
and 200 anps at 30% Look for sone sort of automatic cutoff to
protect your investnent in case you get carried away.

DC systens are nicer than AC systens, especially if you can reverse

polarity. AC systens splatter a bit nmore. DC doesn't as nuch, and
makes a nicer weld as a result. Reversing polarity apparently can
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direct heat away from or to, the workpiece; directing it away from
a sheet netal weld can reduce warpage.

Inverter nodels run off DC, or rectified |line current. Their
portability is the main selling point, for field welding where 220V
isn't available. For the honme or small shop, they are probably
overkill.

Large spools of wire, or other welding supplies, nay corrode before
they get used up in a hobby environnment. Dry storage is inportant
to preserve them

In late 1995 (10/1), Ernie Leinkuhler (ernielei m@&ol.con) wote:

The best of all the baby migs are the Lincoln SP-125, MIler 130, and
Hobart Handler 120. Al 3 are gas M Gs that can also run flux-core (but
why woul d you want to if you don't have to ?). | own a Handler 120 and
have loved it for the last 3 years. |'ve welded stainless, alum num and
steel with it without a hitch, although the alum numcapability of all the
baby migs is pretty limted. For regular steel | use a 75% argon / 25%
C2 mix, but if I need to do a bunch of stainless | swap nmy 75/25 bottle
in for a bottle of Heliumtri-nmx. This gives hotter, cleaner welds on
stainless and as long as you own your tank it doesn't cost much to swap
out for a specific job and then swap back. Eventually | suppose |'ll buy
anot her tank, but for now it doesn't seemworth it.

Flux-core is only reconended where a sheilding gas is likely to get blown
away, such as in-the-field repairs. It is considerably nastier and neans
a |l ot of cleanup.

BTWinstead of buying 10 Ib. ($50 - $60) spools of stainless, |I buy the
little 1.1 Ib ($6 - $7 )spools nade for spooler guns. This saves a bit of
money for small jobs, but if you are doing a |lot of stainless, it is
cheaper per pound to buy the 10 I b spools.

Reneber to match you filler netal on stainless, other wi se you can get
sonme funky welds. 308L SS filler wire is used for 304 SS. 316L SS filler
wire is used for 316 SS.

(The "L" stands for elevated tenperature stable).

The Hobart, Lincoln , and MIler nmachines all run close to $500 for a
package.

I would stay away fromthe cheesier brands on principle allthough sone
menbers of this newsgroup have bought them and been quite satisfi ed.

The problemis that the | ow end conpanies tend to have probens with
warranty repairs and replacnent parts, whereas the |arger conpani es have
certified repair stations all over the country.

Al'l these machi nes have simlar max output anps and tend to nax out on 1/4
inch plate steel. For thick sections just preheat to above 400 deg F.

-- to which Jim Canpbel |l (canpbellj@dtc.flo. TEC. SC. US) replied:

The Chicago Electric systens al so have a clever marketing schene that
uses non-standard wire dianmeters that nay conmit you to using their
systens and naterials only. That's probably why their machines are
priced rock-bottom especially through Harbour Freight.

For those asking Mg theory questions, are you getting enough info
in your operator's manual (Wen all else fails)? A good little book
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on Mg is ESAB's "M g Wl di ng Handbook" revised in 1994. Only $7.50

and eval uation copi es FREE for students/educators/advisors to schools,

or whatever. ESAB was once Union Carbide/Linde. They may sell a

small Mg unit too, but | amnot famliar with theirs. ESAB s snai

mail is: PO Box 100545 Florence, SC 29501-0545 and voice is

(803) 669-4411. (I do not work for them but use their mechanized stuff).

20. Books on welding. Courtesy of kenm@affy. cac.washi ngton. edu
Here's a source of good and inexpensive wel di ng books.
A catalog is available from

Li ncol n Arc Wl di ng Foundati on
PO Box 17035
Cl evel and, OH 44117

They list a couple of dozen titles. Here are nutshell reviews of
the ones |'ve seen

Metal s and How to Weld Them 400 pg, $5.00

A great book on the netallurgy of welding. It's not a howto-weld
book, but instead answered the Why? type questions |'ve had for years.

Principles of Industrial Welding, 384 pg, $6.50
Your run-of-the-m |l textbook.
Desi gn of Wl dnents, 464 pg, $7.00

A text on the design of welded nmachinery etc. There is a different
book on wel ded structures. Well worth it it you are designing
your own projects.

New Lessons in Arc Wl ding, 528 pg, $5.00

Hard to describe - kind of a lab manual for a welding tips.
Certainly worth the $5.

Arc Wl ded Projects Vol 2, 272 pg, $5.00
Arc Wl ded Projects Vol 3, 170 pg, $4.50

Ful I of short (couple of page) descriptions of all kinds of
rat her anbitious projects - a tractor snowbl ower, log splitter,
chari ot, sail boat, woodstove,

These are good books at any price, and great books at these prices.

According to Jim Canpbell (canmpbellj@dtc.flo. TEC SC. US):

For those asking Mg theory questions, are you getting enough info

in your operator's manual (Wen all else fails)? A good little book

on Mg is ESAB's "M g Wl di ng Handbook" revised in 1994. Only $7.50

and eval uation copies FREE for students/educators/advisors to schools,

or whatever. ESAB was once Union Carbide/Linde. They may sell a

small Mg unit too, but | amnot famliar with theirs. ESAB s snai

mail is: PO Box 100545 Florence, SC 29501-0545 and voice is

(803) 669-4411. (I do not work for them but use their nmechanized stuff).

21. Sol dering/brazing topics.
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22.

There sonetinmes seens a fine |line between sol dering (several types,
at that), brazing, and welding. Here we try to shed sone |ight on
sol deri ng and brazi ng.

The followi ng was contributed by TimKirby around 3/3/93 when the
newsgroup was di scussing the "true neani ng" of silver soldering and
the distinction between hard and soft sol der

Can anyone renenber the "official" difference between
Hard & Soft sol ders ?

Whil e browsing for something else entirely, | found nmy copy of

' Model Loconptive and Marine Boil ers'
[ Argus Press, 1988, |SBN 0-85242-923-1]

by Martin Evans (well known in the Mddel Engineering field, at least in
the UK) fromwhich | have gratuitously (and w thout prejudice) stolen the
followi ng extract for your contenplation. As an aside, this is a usefu
book for those interested in designing and buil ding boilers.

Chapter 3, page 55: Silver Soldering and Brazing

Sol deri ng and brazing are processes which involve the joining of netals
by the addition of nolten filler nmetal of substantially different
conposition, at tenperatures well below their nelting point. An inportant
di fference between silver-soldering and brazing or welding is that the
brazing alloy or filler material nust be drawn by capillary forces right
through the mating joint surfaces, and not nerely deposited at the edges.

Soft Sol ders are generally accepted as including the alloys of |ow nelting
point up to about 400 deg. C. They are usually based on Tin or Lead with
smal | additions of antinony and sonetines silver.

Hard sol ders, or silver-solders, are those alloys suitable for soldering
whi ch have nelting points from 400 deg. C. up to about 800 deg. C (see
BSI 1845/ 1964)

[for those who don't understand that reference, BSI is the British
Standards Institute, simlar in function to (for exanple) ANSI.
BSI 1845 probably details this stuff in excruciating detail ;-) ... Tim]

Brazing alloys are alloys suitable for brazing (sic) which have nelting
poi nts from about 800 deg. C. up to about 1000 deg. C.

It shoul d however be understood that there is no definite |line of

demar cati on between silver-solders and brazing alloys. The former always
contain a proportion of silver, while the brazing alloys generally contain
copper, zinc and sonetinmes tin. Brazing alloys containing copper and
phosphorus are al so avail able but these are not recomended for boiler

wor K.

What are bolt grades?

W frequently see questions regarding bolt grades, so here's a partial
list. Please note that just because a bolt is grade 2 does not nean
it will break easily. Gading only refers to the m ni mum strength,
not the maximum Thus, if a machine uses a soft bolt as a safety
shear pin, and you happen to replace it with a grade 2 bolt that was
actually manufactured to grade 8 specs (but was narked down because
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too many of the bolts in the lot failed, so the whole | ot was narked down)
you coul d create sonme serious problenms. Replace safety-related itens
with proper stuff! Also beware of inproperly-marked forgeries. |If

your application is critical, test sonme sanples or get certified

hardware (not that readers of rec.crafts.metalworking are likely to

be building interstate bridges or spacecraft, but it's worth saying).

A note on "strength" which is actually a conplex subject. First,
note that there is a naxi mum"dry" tightening torque, and that

part of this torque goes to overconmng friction. Thus, a lubricated
bolt should be tightened to a | esser torque, as nuch as 1/2 the

dry torque. Note too that bolts are rated as to their m ni num
tensile strength (presumably before breaking) and also their

"proof" load, which is | believe the maxi mum | oad they can be

subj ected to as proof of their being grade "n", but this | oad

i s higher than the maxi num suggested operating | oad. Thus, Ilike
autonobil e mleage figures, use these nunbers for conparison only.

| suggest reading the belowlisted references before building any
life-critical contraption. And renmenber that tensile strength

is not the same as shearing strength. And note that there have been
many scandal s over the years involving manufacturers or distributors
who certify hardware as high grade, incorrectly.

John M Peterson kindly typed this in on July 20, 1993, and |
have added a few strength figures (jk):

Taken from Machinery's Handbook 23 , page 1286.

Torque: see Pocket Ref, by Thomas d over, page 250.

Strength: Standard Handbook for Mechani cal Engi neers, 7th ed.,
page 8-35. This also has a table of safe | oads, as well
as tensile and shearing strengths.

ASTM and SAE Grade Markings for Steel Bolts and Screws

Grade Mar ki ng Spec Mat eri al
SAE - Grade 1 Low or Medi um Car bon St eel
No ASTM - A 307 Low Car bon St eel
Mar k SAE - Grade 2 Low or Medi um Car bon St eel
-- - SAE - Grade 3 Medi um Car bon St eel
| SAE - Grade 5 Medi um Car bon St eel

Quenched and Tenpered
ASTM - A 409

/ \
Mn Tensile Strength: 105,000 to 120, 000 psi
Proof |oad: 74,000 to 85, 000 psi
| SAE - Grade 5.2 Low Carbon Martensite Steel
\ / Quenched and Tenpered
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-- .- SAE - Grade 6 Medi um Car bon St eel
| Tenper ed
| ASTM - A 325 Medi um Car bon St eel
Type 1 Quenched and Tenper ed
A 325 Radi al dashes opti onal
/ \
| ASTM - A 325 Low Carbon Martensite Steel
\ / Type 2 Quenched and Tenper ed
A 325
ASTM - A 325 At nospheric Corrosion (Wathering)
Type 3 Steel, Quenched and Tenpered
A 325
ASTM - A 354 Al'l oy Steel,
Grade BC Quenched and Tenper ed
BC
| SAE - Grade 7 Medi um Car bon All oy Steel

Quenched and Tenper ed,
- - - - Rol | Threaded After Heat
/ \ Tr eat ment
Mn Tensile Strength: 133,000 psi
Proof | oad: 105, 000 psi

| SAE - Grade 8 Medi um Car bon Al l oy Steel
\ / Quenched and Tenpered
ASTM - A 354 Al'l oy Steel,
/ \ Grade BD Quenched and Tenpered

| M n Tensile Strength: 150,000 psi
Proof |oad: 120,000 psi

\/ SAE - Grade 8.2 Low Carbon Martensite Steel
\ / Quenched and Tenpered
\ /
ASTM - A 490 Al'l oy Steel,
Type 1 Quenched and Tenpered
A 490
ASTM - A 490 At nospheric Corrosion (Wat hering)
Type 3 Steel, Quenched and Tenpered
A 490

http://members.aol.com/OiledLamp/metalfaq.txt (69 of 126) [4/10/2002 1:16:46 PM]



http://members.aol.com/OiledLamp/metalfaq.txt

What is XYZ made of ?

23.

24.

Met al s

1.

What is Brass nmade of ?

Brass is a conbination of copper and zinc, in approxinmately the
ratio of 2/3 to 1/3, respectively. Sonetines |lead (about 3% is
added to inprove machinability.

What is Bronze made of ?

Bronze is usually made of copper and tin. However bronze
descri bes any bronze colored alloy even if it doesn't have any
tin. Various bronze alloys include silicon, nanganese or
phosphorus. Mostly bronze is used for bearings.

Steel s

Steel is a refined iron where the inpurities carbon, silicon,
sul phur and phosphorus are renoved and then the iron is

conmbi ned with carbon and/or chrom um and/or nickel. Various
other nmetals may be added to create a nearly infinite variety of
steel and steel alloys. A few conmon steels are discussed

bel ow.

a. Wiat is CRS? Cold Rolled Steel.

b. What is HRS? Hot Rolled Steel.

c. Wiat is HSS? Hi gh Speed Steel.

d. What is stainless steel?
Stainless steel is lowin carbon but has about 20%
chromum Stainless has a beautiful finish but it is

very hard to nachine.

Both CRS and HRS are nild steels. MId steels have a | ow carbon
(<.3% content and therefore can't be hardened. CRS is forned

(into bars, rods or angles ...) "cold" and therefore has
internal stresses inside. Because of these stresses, an
intricate part, like a one piece crankshaft, or a heat treated

part may distort. CRS has a snpoth surface, which requires no
additional finishing. The steel stock found in the hardware
store or hone inprovenent center is usually CRS. HRS is forned
hot so it does not have any internal stresses but it has a

rough bl ack scale surface. HRS is a little cheaper, but CRSis
easier to find. HRS is used for welding, so a welding shop with
steel stock would be a good source for HRS. HSS is a carbon steel
(0. 3%<carbon<1. 7% that also contains tungsten. HSS is used to
nmake tool cutters (drills, taps, dies...). HSS cannot be easily
hardened or annealed in the home shop. Drill rod and tool steel
are al so carbon steels that can be hardened and annealed in the
hone shop to machine customtools. But they cannot take the
heat of, nor do they wear as well as HSS.

Ni ckel Silver, or "German Silver" doesn't even have any silver
init. An alloy of copper, nickel, and zinc. Al so called
"white brass".

How do | build a furnace or forge?

Ceof frey Keyes posted this on August 26 1993, and it

to include in the FAQ JK
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Ck boys and girls, I'mgoing to attenpt to put together what | know about
propane forges/furnaces. This may be sonewhat rough since | am doi ng

this extenpore. |'Il be happy to answer any specific questions people
may have.
A disclaimer up front. | amnot an expert on these beasts and | am not

responsible for any injuries, deaths, fires, unexplained expl osions, or
irate neighbors. The following is what | have tried or seen tried.

Alittle history. | first saw one of these in operation at a North Wst
Bl acksm th Associati on (NWBA) novice cl ass about six years ago. Since
then | have built three versions, MK Il is operating just fine today.

| hope to be operating, part tinme at least, officially as Ravens Forge hy
the first of the year.

Gas furnaces are commonly called forges. 1In fact, a forge is open topped
and a furnace is closed. In ny opinion an open topped version would | ose
too much heat to be valuable. The two basic types |'ve seen have been

1) The brick pile,

2) The pi pe or box.

Basically, the furnace is a closed space, open at one or both ends, |ined
with insulation, with an inlet for air and gas to enter.

THE BRI CK PI LE

Just what the name suggests, is a pile bricks with a pipe stuffed in one
side. The bricks are stacked to provide an open space and the air inlet
is inserted into the space. A fan is attached to the end of the pipe
and the gas line enters between the fan and the box. The opening is
covered by a stack of bricks which can be noved around to provide an
openi ng bi g enough for whatever stock is being used. Since | haven't
mentioned it until now, these bricks are fire or refractory brick

Normal red brick will explode under the thermal stress and even fire
brick will break down over tinmne.
The first brick pile | sawis still in use. The problenms with themare

they leak flanme and unburned gas though all of the joints and they
generally | ose too nmuch heat for wel ding.

THE PI PE
This is what | amusing today. Sane basic form a closed box, insulated,
with a pipe for the air and gas to enter

My furnace is a piece of 1/4 steel pipe, 16 in long, with a 1/4 plate

wel ded on the back. About half way down one side a piece of 1 1/2 in
pipe is welded to the body. There are two pieces of angle iron wel ded

to the bottomof the case to keep it fromrolling over and a shel f wel ded
to the opposite side of the case fromthe inlet pipe. | use the shelf to
preheat steel and to keep ny tea cup hot.

Attached to the end of the pipeis a fan, in this case an old hair dryer.
About mi dway between the fan and the case there is a hole drilled for the
gas inlet. | use two inches of insulation (on which nore later) in the
case and a pile of fire brick to close up the open end, with just enough
space for nmy stock to enter. The gas source is a 5l b propane bottle.

The whole thing sits on the end of 55 gal drum

The air/gas inlet can be as sinple as a piece of pipe or a conplicated

as you like, basically you' re going to have to experinment with the size
of the outlet end. | put a twi sted piece of steel in the end of nine
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to inmpart some swirl to the gas as it enters the furnace. This works,
but not as well as | would like. Don't push the end of the tube to far
into the furnace, since it will just burn off. This is a sort of self
correcting problemsince if it is too far into the fire it will just

di sappear over tine.

I've got a valve on nine, between the fan and the gas inlet. However,
my fan is too winpy for nme to use the valve nuch. The fan is bl ow ng
its heart out just keeping up. M next nodification will be a burlier
f an.

| NSULATI ON

The insul ation used by nost of the smths | know is called KAOMOL, which
is a Johns-Manville product. There is also | NSWOOL made by A P. G een.
Bot h of these are spun ceram c bl ankets. WARNI NG The ceranmic fibers are
fairly friable when the blanket is new and unheated. | suspect that
breathing themis a bad idea, so use a filter nmask when buil di ng your
furnace and during the first firing. After that the surface gets hard
and crusty and the probl em seens to go away.

Sonme smiths | read about have used castable refractory cenments to build
furnace bodies, but | don't have any direct experience with them Fire
brick, KAOAMOL, and the |like can be found under "Refractories" in the
yel | ow pages or try ceranic supply houses. | bought ny first KAOANDOL
froma ceram c supply.

LI GHTI NG UP

This is an exciting process. First insert a burning piece of paper into
the fire box, turn on the fan, then turn on the gas. There should be a
whunp and then a burst of flame. Now adjust the gas so that fire is not
stream ng out of every crack. Gve it enough tine for the box to heat
up (2-5 nin) and of f you go.

SAFETY

Propane is a flamuabl e, heavier than air gas. It will accunulate on the
floor until it gets a spark. Then it burns very fast. |If enclosed at

all it will explode. Check all of your valves and connections frequently.

A regul ator AND a bl owback val ve are a good i dea.

I got nost of this info word of nouth and by trying it out nyself.
However, there are sone publications that may be hel pful.

The sumer 1991 Vol 5 Num 3 of Knives Illustrated has a pair of good
articles on gas forges.

ABANA

P. O. Box 206
Washi ngt on, MO 63090
(314) 390-2133

This is the | argest blacksniths association in the US and is a source
for all kinds of good stuff. |In particular they sell plans for a furnace.

"A recuperative gas fired forge furnace"
Sandi a National Labs.

I don't know what they charge for these plans anynore.
W L. Goddard
473 Dur ham Ave
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Eugene OR 97404

Wayne wites a colum for BLADE nagazine and is an ABS Master Smith.
He al so used to sell a panphlet of basic bladesnthing info including
a section on gas furnaces. | don't know if these are still avail able.

As | said above, | amnot an expert and am not responsible for any

probl ens, injuries, or unexplained fires that m ght result from any of

t he above info. On the other hand, | have used a furnace descri bed above
to forge and heat treat approximately a dozen knives with good results
and no injuries or other accidents. |If there are questions or if things
are not clear (alnost a certainty) please feel free to contact ne at

keyes@mni t or. wa. com
Good forging

Ceof f Keyes
Ravens Forge

Anot her recommended book is "The Conpl ete Bl adesnith" subtitled
"Forging Your Way to Perfection", by JimHrisoulas. |SBN
0-87364-430-1, published by Pal adin Press.
This is the FAQ for rec.crafts.metalworking. It is in several pieces
to keep the overall size of each part belowthe linmts inposed by
some news systems. This is part 5 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

25. What is Damascus steel ?

W often see the question "what is Danmascus steel" and the next
guestion, "how do | nake it" or "where do | get it". In an attenpt
to answer this question, |'ve put together several responses that
have shown up in the past.

From dgerty@clink.draper.com (Dave Gerty)

Wadswort h, Kum and Sherby wrote a good article in Metal Progress, June
'86, presenting the welded Danascus and Japanese steels as well as the
original wootz material. Sherby and Wadsworth wote a very readable 6
page article in Scientific American (Feb 1985). Mst nodern and

medei val European Damascus steel is pattern welded, but the origina
mat eri al was thernonechanically processed fromwootz to produce the
pattern. To paraphrase/plagarize a little:

Danmascus steel is nanmed for the place where Europeans first
encountered it during the crusades. The steel itself was nmade in
India, where it was known as wootz. |t was traded in the form of
castings or cakes about the size of a hockey puck. The Indians either
added carbon to wought iron (very |low carbon) or renoved it frompig
iron (>4%C).

From johnri @aturn. wec. edu (R CHARD ALLAN JOHNSON)

"Damascus" steel is usually created nowadays when 2 naterials with
differing carbon content or differing properties such as high and | ow
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carbon or high carbon and nickel are forge wel ded together to form
one solid billet. M experience is that in general, Damascus does
not stay shavi ng-sharp as |long as straight carbon steel but when it
dulls it leaves a microscopic saw edge that will cut flesh like
not hi ng el se.

From sfnl@sl. cc.lehigh.edu (SCOIT F. MASTRO ANNI)

Si npl y speaki ng, Damascus steel is an antiquated term popul arly used
to describe various pattern welded steels. The termwas originally
used to describe steel from Damascus which had intricate and subtle
patterns in it due to the way the steel was nade and wought -- the
pattern was a by-product rather than a set goal. These steels
contain alternate |layers of differing all oy steels that have been
forge wel ded together into a single laminated billet. Frequently
these billets are then twi sted or physically manipulated in sone

ot her manner and/or rewelded to other simlar billets. After this
| am nate steel has been fornmed into the final shape for which it

had been destined, i.e. a knife, object d art, etc. it is usually
etched with sone strong acid solution. The etching process will
affect the different alloys in different ways; sonme will etch deeper

produci ng a noticeabl e topography, and sonme will turn darker. The
effect is to produce a pattern in the steel of great contrast and
beauty.

A Damascus or pattern wel ded steel blade does not have to be any
weaker than single alloy, and frequently it is as good if not better
in all properties: edge holding, toughness, cutting ability,
sharpenability. It is usual practice to use a high carbon and a | ow
carbon alloy as the constituents of a Damascus blade. This unites
the best of both worlds: The high carbon steel grants the blade its
cutting ability while the |l ow carbon alloy adds to the toughness and
shock resistance. It is not necessary to use |ow carbon alloys at
all. Two high carbon steels with greatly differing trace el enent
profiles can be welded to show patterns. | have even read of 440C
stainl ess being forge welded to tool steel -- this can't be an easy
process though. 1In addition, if the pattern in the blade is conplex,
and many of the | am nations cross perpendicular to the edge of the

bl ade, micro-serrations are forned which add to the cutting ability
of a well-mde Damascus bl ade.

Wayne Goddard, a Master Bladesmith of the ABA and a col | eague of
JimHrisoulas (whose book | recomrend for a nmuch better treatise on
this subject than | have given here), has a continuing program of
testing the properties and performance of forged bl ades. He has
tested hundreds of blades, and found that well nade pattern wel ded
bl ades cut and hold their edges just as well as single alloy bl ades.
The Damascus bl ades are usual ly nuch tougher than all but the
strongest (52100 or 5160) single alloy bl ades.

In addition to _The Conplete Bladesnmith , | heartily recomrend
"The Bl ade" nmgazine to anyone interested in the |atest devel opnents
in Pattern wel ded steel and knifemaking in general.

Robert Allen, rja@un.com wote:

I've had the opportunity to discuss Danmascus manufacturing with
Jerry Fisk and John Smith, two makers who do excel |l ent Danmascus.
Let's see if | can remenber the basics:

"Damascus" as used by npbst nmkers today neans a | ayered material nade
froma mxture of high and | ow carbon steels. WMakers differ the mx
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according to their pet mxes. A billet of alternating |ayers is forge
wel ded, then folded and re-folded to the desired nunber of layers. |[|'ve
been told that nore than 200-300 | ayers is counter-productive, as at
that point you start to get too nmuch carbon migration between the |ayers
and you end up with a honobgeneous nedi um carbon steel. The point of
Danmascus, |'ve been told, is that the high carbon conponent gives up

a bit of carbon to the | ow carbon conponent. Wen the bl ade is hardened,
t he high carbon conponent gets fairly tough, which gives you good edge
hol di ng, and the | ow carbon conponent gets a little harder. The point
of all this is that damascus is supposed to have a "m cro-serrated"

edge, which lasts a long tine. The theory as | understand it is that
the | ow carbon conponent wears faster than the high carbon conponent,

gi ving you an "aggressive" edge that can't be beat. The two Danascus

bl ades | have seemto bear this out, beyond what nerely varying the

the grit on a sharpening stone would do.

After forging a Danascus blade, it is etched in one of several acid

m xtures, which causes the pattern caused by the |ayering to energe.
Typically damascus is then blued to bring out the contrast between

the layers. Damascus is often nodified by formng to create specific
patterns in the steel. Sonme nmakers have produced small Anerican fl ags
in the pattern. Note that such patterns are produced strictly for

the sake of art, not for performance. Popul ar performance oriented
patterns are | adder pattern (has |adder "rungs" the |l ength of the bl ade),
San Mai (various nmakers wap a carbon steel |ayer between two damascus

| ayers), random pattern, etc. Sonme nakers claimthe different patterns
offer different structural or cutting advantages. The patterns are

made by nachining the billet or blade with the pattern, then re-heating
and the material and hammering it flat, etc. There is also cable Damascus
which is forge wel ded cable. Mst nmakers |'ve spoken with told ne their
cabl e Damascus | ooked good, but wasn't as strong as the other Danmascus.
Cabl e Damascus has a unique reptile-scale type pattern

A good Danmascus shoul d OUT-perform strai ght carbon steel in nobst areas,
but particularly in edge holding. Sone nakers say their Danmascus is

not as springlike, and so the blades will not spring back as close to
true as a carbon steel blade will, under a vise-bending test. |'ve found
that nost fanous makers are honest about their Damascus. Tim (?) Wnkler
told ne he nakes Damascus strictly because it | ooks nice. Wyne

Val akovich (sp?) told ne that his normal Danascus isn't as good as his
carbon steel, but that his high-density Danascus is better. Fisk and
Smith both say their Damascus is better than their carbon steel in nobst
regards, although it still is not as springlike as their high carbon

bl ades.

I've cut down snall trees with a Fisk Damascus bl ade, with no apparent
wear on the edge. | have a Smith bowi e which cuts through bl ue jeans
with zero apparent effort.

j schni dt @het com com suggests that knife blanks may be available from
K & G Finishing Supplies, (602) 537-8877. Also everything else you
m ght need to finish a knife.

Books that discuss Danascus steel, either historically or howto:

Cust om Kni f enaki ng

10 Projects froma Master Craftsnan

Ti m McCrei ght

St ackpol e Books 1985 | SBN 0-8117-2175-2

7 1/4" x 9 1/4" 222 pg. paperbound ($14.95, $20.50 in Ca. when | got it)
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26.

A History of Metall ography:

The devel opnent of ideas on the structure of netals before 1890
by Cyril Stanley Smith

1960 -- The University of Chicago

Li brary of Congress Catal og Nunber: 60-7243

"DAMASCUS- USA" distributes a catalog. It says on the cover

"Worl d | eader in hand made forged-to-shape Damascus Cutlery Steel
More of our knives are in use world-w de than anyone el se's."

It |ooks like they nostly sell ready-nmade Damascus knives but there
is a page where you can order Danascus Billets (Bar stock) in any
size or pattern. This apparently is a one-man operation, by

Dr. Robert Charlton (919) 482 4992.

Anot her source is "True Git", 760 Francis street, Suite N,
Ontario, California 91761

The book "The Conplete Bl adesmith" by JimHrisoulas has al so
been reconmended.

How do | repair/replace this old |l eather belt?

A big problemwth some |athes is that the drive belt, or
one/ sone of the belts, are assenbled with the | athe and are
not neant to be replaced without disassenbling the headstock.
This is a task that is difficult at best. O der South Bend
and others use a flat |eather belt, glued or stitched. Newer
| at hes sonetines use a V-belt in the headstock to transfer
power fromone set of pulleys to a set of pulleys on the

spi ndl e.

For V-belts, there is at |east one linked repl acenent.

Gat es Rubber Conpany makes "Nu-T-Link" belting that can

be cut to length, threaded into position, and joined with
special T-pins. The pins mght get in the way, depending
on the application, so be careful to check out clearances
before you buy. (ref: HSM Jan/Feb 1992 pg 6-7). You m ght
|l ook in the yell ow pages in your area for bearing/belting
or other mechanical suppliers.

Flat | eather belts sonetines just start slipping well before
they break. One suggested fix was to apply "friction tape"

to the pulleys, especially if they are polished. It needs

occasi onal replacenent, but is cheap and easy. Another fix

is to apply sone sort of belt dressing; one person suggested
contacting New England Belting in Springfield MA. They may

al so be able to supply a replacenent. Also try Hudson Belting
in Wrcester Massachussets at (508) 756-0090. A non-| eat her

repl acenent is called Texal on, nmade by J.E. Roads & Sons,

2100 West 11th street, WImngton DE 19899 (phone (302) 655-6513).
It is sold through Hermance Machi ne Conpany, 178 Canpbell Street,
Wl liamsport PA 17701, phone (717) 326-9157, and possibly others.
(ref: HSM March/ April 1993, pg 8-9). Texalon is cut to |ength,
the ends prepared, and then gl ued.

In March/ April 1992 HSM (page 41) another replacenent was nentioned,
"Powertwi st" made by Fenner Mannheim 311 West Stiegel, Mannhei m PA
17545-1010. This is made frominterl ocking segnents, and nmay be

avail able from bearing suppliers such as Industrial Bearing Conpany.
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27.

At least for Logan lathes, there is the manufacturer:

Logan Actuator Co.

4956 N. El ston Ave

Chi cago, |IL 60630

(312) 736-7500, (312) 736-6854 (FAX)
They nay even have belts correctly sized for other brands such
as Sout h Bend.

I have al so heard of stitching a brass cabinet hinge onto a
| eather belt, then assenbling in place (as |ong as the hinge
pin can be secured from dropping out!).

Al so, per a post 5/17/94, try Page Belting in Concord, New Hanpshire.

Can | use a drill press as a cheap vertical mll?
Sonetimes people want to use a drill press with an X/ Y table attached
as a cheap vertical mll. WII this work?

Cenerally, yes, but you should not do this. The bearings in a drill
press are not designed for side |oads. This may cause premature failure
of the bearings, and may al so cause significant sideways deflection

and wandering (if you nust do this, don't expect finish-quality cuts).

If you extend the spindle down very far towards the work, the deflection
could be quite severe. MII spindles are nore stout than drill spindles.

In some presses, the chuck is held in only by a taper. Side pressure

could cause the chuck to fall out. Some milling tools are not designed
to be held by a drill chuck, or if your spindle does have a taper, the
taper will be wong (mlls usually use either a Mdorse or "R' taper

while drills often use a Jacobs taper; check this out before buying
any tools).

An X/'Y table often does not cone with finely-marked dials, and may in
fact be quite inaccurate. For coarse cuts this may be K Note too

that a real mlIl will have controlled Z-axis feed, while on a dril

press this too will be quite rough to control

As for how big a cut you can make, or how accurate your setup will be,
there is no consensus. You'll have to set it up and try it. Considering

t he bearing/deflection problens, noderately light cuts would be
recommended.

Specul ation: wuse end mlls, not fly cutters (or at |east avoid fly
cutters, or be careful). Depending on the setup, a cutter nmay enter
the work, then due to the deflection the cutter mght be driven into
the work farther, jam and break itself or the work. An end mll cuts
nore or |ess continuously and might not have the same problem

Paul Amarant h <amarant h@el a. acs. oakl and. edu> vol unt eered hi s experience:
I have only machi ned soft materials (copper, plexiglass and ot her
plastics). | would not recommend using anything but very light cuts
(if at all) in anything harder.

As you woul d expect, | had a nunber of problens. Fine vertical depth
adjustments are difficult. | set the quill stop at the desired depth
and held it in place by hand. You could nove the table up, but nost
drill presses seemto use a fairly coarse rack and pinion for the table.

I used an endnill, which worked fairly well.
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Any backlash in your x/y table will get you into a |load of trouble.
This nay not be too serious if you're facing off a surface, but wll
cause lots of problens if you want to nmake slots or cutouts with any
preci sion. Backlash nay al so cause chatter.

In summary: this works if it's absolutely the only way you can do it,
you don't need a lot of precision and you're working with soft

materials. | got around these limtations by buying a real mll.
Alternatives: |f you have a | athe, consider buying/naking a mlling
attachment, if your work size and lathe will allow. Consider buying
an inexpensive mll/drill machine if you can't quite afford a mll.

In general, sonme of the sane comments apply to buying a mll/drill or
ot her conbi ned unit as opposed to a dedi cated nachine for each purpose.
MI1/drill machines are not as rigid for mlling as a pure mlling

machi ne, but may be the only alternative before the noney runs out.
Conbi nati ons seemto work adequately for many woodwor ki ng applications
but netal working generally requires a |ot nore force.

28. \What is involved in building a steam engi ne?

NOTE: see also the FAQentry in rec.nodels.railroad on |ive steam
rail road nodeling.

See also http://nmindlink.net/Ron_Stewart/livsteamhtnl,
http://ww. bendi go. net. au/ ~jstein/livestmhtm, and

htt p://edge. edge. net/ ~vr bass/ st eanf aq. ht m

(with thanks to TimKirby and lan Kirby (no rel ation))

The creation of working steam engi nes, be they stationary engi nes, road
engines, marine or rail loconotives, is quite a conmon hobby throughout
the world. Many people who would like to get involved in such nodelling
are, however, frequently at a loss as to howto start. Wiat follows is a
set of sinple pointers to get you on board.

- Magazi nes and Journal s

There are four (English | anguage) magazi nes that specifically deal with
this subject.

"Mbdel Engineer" and "Engineering in Mniature" fromthe UK
"“Model tec" and "Live Steant fromthe USA
(they may be available froma local worthwhile nodel store;
alternatively, check the FAQ book list for the publishers)
Readi ng any of these nagazines will quickly give a feel for the hobby.
- Clubs and Associ ati ons
They are all over the world. Look through the magazines |isted above for
club addresses; nost if not all of them have the nanes and addresses of
clubs all over the world. If you can't find a club renotely near you
here are a coupl e of suggestions:

Try posting a request on the net! It can be a remarkabl e resource.
Try witing to the editor of one of the magazi nes.

- Scal es and si zes
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Stationary engines are nost often tabletop sizes; they can be very
decorative and interesting exercises in nmachining but are not often
"used" once built.

Mari ne engines are often built as decorative or "stationary" nodels,
however you may also find sonme installed in nodel boats. Sone of the
suppliers in the magazines |isted above may provide nore information
about marine engines.

Road | oconptives are usually referred to purely by scale, nost often
somewhere in the range of 3/4" scale (3/4 inch to the foot) to 4" scale
(4":1'). Afarmtraction engine in 3/4" scale will probably be around 12"
or 14" long - quite handl eabl e by nost people. A 4" scale nodel is 1/3
full size - big, heavy and arguably no | onger "Mdel Engi neering", at

| east with respect to the resources available to the average nortal.

Rail | oconptive scales can be a little nore confusing because of a
tendency to refer to themby the rail gauge that they run on
Unfortunately the gauges are not conpletely standardi zed for some scal es
(al though one m ght expect that they would be). The following table lists
the nmost conmon "l arger scal es" and the gauge lines they run on (based on
a nomnal 4' 8.5" so-called standard (USA) gauge track):

3/4" scale (0.75":1") = 3.5" gauge

1" scal e (2.00":1") = 4. 75" or 5" gauge

1.5" scale (1.50":1") = 7.25" or 7.5" gauge

There are 10.25" and 15" lines as well as smaller (2.5" gauge, Gauge 1)
that are nodelled in live steam Availability of land, track and
facilities will often affect a builders choice of scale. Note that the

nodel I'i ng of narrow or broad gauge nodel s introduces another confusion
factor - a 1.5":1' scale nodel of a prototype that ran on 3' 6" gauge
track inreal life would result in a track gauge of 5.25". This would
commonly be adjusted to fit on a 5" or 4.75" gauge line.

It nmust cost a fortune and take forever

Not necessarily. There are many suppliers in this hobby who can provide
as much or as little as you need, froma set of original blueprints for a
prototype, through those who can provide scal ed drawi ngs of proven
nodel s, books giving detail ed operation-by-operation procedures on how
to create a nodel, sets of castings that need machi ni ng or even ready
machi ned kits that can be assenbled on a kitchen table... or they wll
sell you a conplete, ready-to-run nodel.

The anount of noney spent will vary typically as a function of how big
the nmodel will be, how rmuch work the buil der does (as opposed to buying
ready-built parts) and what resources the builder has in his/her

wor kshop.

Needl ess to say, the anmount of time spent building such a nodel will be a
function of the same things. As a rule of thunb, the nore you do
yoursel f, the cheaper it is and the longer it will take you

Readi ng the classified advertisenents in the nagazines |isted you nay be
able to pick up a part-conplete or secondhand nodel for less than the
cost of the parts new (though you are at the nercy of the workmanship of
the builder. Let the buyer beware).

What about boil ers?
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The subject of boilers is conplex; each country has its own rules and
regul ati ons - which could never be justly covered here. Sone pointers,
t hough:

+ If you build a 'published plan', there is probably a published boil er
plan to go with it. This usually neans it is a proven design, which
is *good*.

+ Steamclubs will have sonme sort of regular boiler inspection and test
requirenment. Talk to the appointed boiler inspector at your club.

+ If you are in the slightest bit wary or unhappy about building a
boiler, *get sone help from sonmeone who knows what they are doi ng*.
Some conpanies will sell you "standard" boilers for published designs
ready nmade; there are others who specialize in building custom boilers.

You may be able to lower the cost by doing all the preparati on work and
getting soneone else to (braze/wel d/ whatever) the bits together

+ Remenber... this is a pressure vessel full of very hot water and steam
You *really* do not want it to fail. You will probably be closest to
the boiler if it does...

What's a good book on the subject?

There are many, nany books avail able on this and associ ated subj ects;
sonme are general texts, sone specialize in particular aspects. A good
place to start is (unsurprisingly) read through a couple of issues of
the magazi nes nentioned; nost of the publishers (Village Press, TEE
Argus/ Nexus) publish and/or sell a nunber of texts; witing to the
publishers should elicit a list of currently avail able books. Also try
some of the suppliers catalogs found in the nmagazi nes; A J. Reeves Ltd.,
Power Mbdel Supply and Col es Power nodels all carry books on genera
topi cs and specialist areas such as boilers, valve gear etc.

Do you have any ot her advice?

Readi ng the magazines is all well and good, but try to find sonmeone to
talk to who has had sone experience - this can not only save |ots of
frustration but can also lead to |l ots of very useful shortcuts and even
material help. It nay nean finding and joining a club, which, if one is
considering building a rail vehicle, at |east neans that there will be
somewhere to run it when conpleted, w thout then having to build a track
t oo!

The first-time builder is strongly reconmended to consider choosing a
publ i shed *nodel * design (from one of the nagazi nes or plan suppliers)
where all the scaling is done, and the finished article will work if
built according to the plans. Converting full size prototype draw ngs
to a working scale nodel is not recomended for the "normal" first-timer!
As you night expect, the published plans cover sone nodels suitable for
the begi nner and others best attenpted by an experienced builder. Again,
we cannot recommend strongly enough getting advice froma club of sone
sort if you can find one.

Ask the supplier if the design was ever serialized in any of the
nmagazines and if the text is available, either as copies, back issues or
as a published book - bl ow by-blow instructions can be very reassuring,
even i f you know what you are doing in a machi ne shop

Choose wisely, so that interest is maintained. |In particular with rai
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nodel s, you need sone rail to run it on. Unless you are fortunate enough
to have plenty of |land and noney, you will probably want to run on a club
track - find out what your local club has before you build or you may
spend several years creating a beautiful working nmodel with nowhere to
run it. |If there are several gauges available at your track of choice,
consi der carefully which track you want to be able to run on

29. How do | anodi ze al um nunf

(pi eced together fromvarious sources, including the newsgroup. JK)
(note, there is also an explanation of anodizing, and al um numin
general, at http://ww. bi kepro. com products/netal s/alum htm)

First, this is only neant to apply to alumnum Qher netals, such
as titanium niobium and possibly nmagnesi um and ot hers, can al so
be anodi zed.

Al um num oxi di zes very quickly, and rapidly forns an al um num oxi de
coating that inhibits further oxidization. This coating is useless
as is, interns of protecting the netal, because it is so thin. A
thi cker coating can be produced by imersing the part in an

el ectrolytic solution and passing an electrical current through it,
simlar to electroplating. The resulting filmis nearly colorl ess,
and can be easily dyed because it is very porous at the nolecul ar

| evel. Then, by placing the part in boiling water, the filnms
pores can be seal ed; the oxide changes fromone formto another

as a result.

To be nore specific, parts should be very clean and grease-free.
Commercial plants will first clean and etch the surface in a caustic
sol ution, such as |ye (sodium hydroxide), followed by a thorough
wash. The parts are placed in an acid solution, such as 15-25%
sul phuric acid, and connected to the positive source of a power
supply (use only al um num hardware to nmake the connection; no
copper in the solution!). The part(s) conprise the anode, and the
cathode is lead (|l ead sheet, or the whole tank night be |ead).
Appropriate current is applied, e.g. 1.5 anps per decineter (3.4
square inches). This lasts 15-25 minutes if no dying is planned,
or 45-60 mnutes for dying.

Dying is the next step, if desired. Since the pores are extrenely
snmal |, many conmon dyes will not work. Sonme wool dyes are known
to work, or you can purchase commerci al anodi zi ng dyes from an

i ndustrial supplier. Typically this involves inmrersion in the

dye solution, which may have to be heated to be effective.

(Steve Rayner reports that tel escope builders lIike a black
anodi zi ng dye called N grosin Biological Stain, which is water
soluble and mixed 1 teaspoon full to a quart of water; his

bottle is labeled Aldrich 19, 828-5 and cost around $35. 00 Canadi an,
for 25 granms).

Sealing is then done by putting the part in boiling water, which
changes the filmfrom gama al um num oxi de a hydrated form
call ed boehnmite. Boil for about 20 m nutes.

Anot her anodi zi ng process involves using chronic acid. This is

not suitable for alloys with nore than 5% copper. The filmis
thinner, but very durable. The very thin filmis also a benefit

when very cl ose tol erances nust be mmintai ned. However, because
chromic acid is a very nasty chenical, its use on an anateur

basis is discouraged, and its comrercial use may be closely regul at ed.
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Anodi zing is sensitive to the type of alloy. For exanple, alloys
for die casting have a lot of silicon, which nakes it pour and
nold well, but it makes anodi zi ng al nost inpossi bl e.

By all neans, find a few references and read them carefully before
attenpting anodi zation. If at all possible, try it out on scrap
pi eces before attenpting it on your nasterpiece. Be sure to flush
the part conpletely to renove renmai ning acid.

An alternative is to use a commercial firmto do the anodi zi ng.
Some net folks report they can be a bit rough to deal with, as
they may be nore used to dealing with large jobs and may not
appreciate a home machinist with a single 5-inch part. Look
in the phone book under anodizing, plating, or electroplating.

Some have reported using a lye solution to treat the surface,
which yields a fairly uniformfuzzy surface, that may be
acceptable as a final surface without further treatnment. Don't

use a strong solution or the alum numw || di sappear too fast;
do this in a well ventilated area, as hydrogen gas is enitted,
stay away from fl anes/sparks, and renenber that Iye will eat

people as well as alunminum The resulting surface can be dyed,
or painted with a chromate priner. (One tablespoon of |ye per
pi nt of water has been suggested).

Anot her alternative is a product called Al uni num Bl ack from

Bi rchwood Casey, which is often advertised in nodel railroading
nmagazi nes, and nmay al so be available via gun stores (it is in the
Brownel ls catalog). Brownells also lists a nickel plating
solution for alunm num though it appears non-trivial to use.

See al so the ArtMetal WAV pages at

htt p://wiarchi ve. wist! . edu/ edu/arts/nmetal/ArtMetal . htn

for infornation on anodizing for artists (nore specifically,

htt p://wiarchi ve. wust| . edu/ edu/ arts/ netal / TOJ fi ni shes/ anodi ze. ht m)

Ref er ences:

Al um num (Volunme 3): Fabrication and Finishing
Kent Van Horn, Editor

American Society for Metals, 1967

Li brary of Congress #66-16222

813 pages

El ectroplating for the Amateur, by L. Warburton.
Model & Allied Publications.
Avai |l abl e via Argus.

The Surface Treatnment and Finishing of Aluminumand its Al oys,
Edited by S. Wernick, R Pinner, and P. G Sheasby. Published
1987 by ASM International, Metals Park, Chio. 2 vol unes.

ARTI STS ANCDI ZI NG ALUM NUM t he sul phuric acid process,

by David LaPlantz. |SBN:. 0-942002-03-2, apparently published by
Press de LaPlantz Inc.

Box 220 Bayside, CA USA 95524; It's about $20 US.

The book is extrenely thorough and contai ns several nethods of
anodi zing with |l ots of pictures and references.

It is intended for small individual pieces, at hone

in the garage or basenent.
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Met al Fi ni shing - Qui debook and Directory.
Metal s and Pl astics Publications, |nc.

One University Pl aza,

Hackensack, NJ 07601

Anodi zi ng Al umi num by Harol d Hof f man.

Avai l able fromH & H Publihing, 7174 Hof fnan Road, San Angel o, Texas,
USA 76905, or Centaur Forge.

This book seens fairly conplete, with supplier sources.

Anodi zing Alumi numin the Amateur Wrkshop, Ham Radi o
Magazi ne, January 1979, pages 62-69, by David W Henbling.
Sadly, this nagazine is out of business, but should be in
larger libraries, or available via inter-library |oan.
This article lists several other references, including
addresses for dye nakers.

Passi vating Al um num Al |l oys, in 73 Magazi ne, Septenber
1965, pages 74-80, by Robert A. Kidder.

Some jewel ry-maki ng suppliers deal with anodizing.

The magazines Strictly 1 C and Mddel Engi neer allegedly
have di scussed this, but | don't have exact references.

Argus Wrkshop Practice Series, nunber 11, by J Poyner.

Sandoz Chenicals Corp (now apparently Carion Corp) supplies
dyes for al um num anodi zing. Their phone nunber is (704) 331-7000.

Kepro in Fenton, MO sells black al um num anodi zi ng dye for their
al um num anodi zed naneplate kit. They sell it in small quantities.
The phone nunber is (800) 325-3878 or (314) 343-1630.

How t o Anodi ze Al umi num Popul ar Sci ence February 1963,
pages 144-146.

ADDENDUM On May 16, 1996, Patrick M Riggs (pnr0811@ amu. edu)
posted this nice description of how *he* anodi zes al um num and

copper as well. JK
Along tine ago, | canme to this newsgroup asking for answers on how to
anodi ze al um num and nobody really had advice. Since then, of course,
I've seen lots of suggestions. |In any case, at that point | pronised
to post if | had any results, and never posted except to nmention ny
success. Well, while there are probably better nethods out there, this
is what worked for nme, and has continued to work for ne. | hope this
is helpful. BTW it has been a while, and Sandoz chenical is now

called Carion corp. Their proprietary anodal ns-1 is basically a
weak nickel acetate solution. As to where to get sul phuric acid,
woul dn't know, since | work at a university where such things are
readi ly avail abl e.

I hope this helps, and thanks to those who gave nme advice along the

way .
Ch yeah, and be careful . . . sulphuric acid is dangerous (I have "bad
| ab practice" reminders in nore than one pair of shorts -- not that |
reconmend wearing shorts inthelab . . .) and eats an awful |ot of

ot herwi se sturdy materials. Also, beware of the high currents. |, of
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course, take no responsibility for anything (and that seens to be ny
problemin general).

Hard anodi zi ng:

Sul furic acid at 13% by volunme, at a tenperature of 3 degrees C. Note
that the tenperature is not overly inportant, so long as it is close.
The current density should be ~15 anps/square foot. The al um num

pi ece should stay in the bath for at |least 2 hours, with four hours
bei ng opti num

As an alternative to hard anodi zation, |eave all conditions the sane
except for the tenperature, which should be 70-75 degrees C. The
difference in the two procedures is the thickness and quality of the
anodi ¢ layer. Hard anodi zation |leave the material nore absorptive.

The cathode, or negative |lead, should be |ead, with the anode to cathode
proportion being about 1:1.

For dyeing the object, there are two options:
Rit dye:

Rit is a standard wool dye, which can be purchased at any grocery
store. This nmethod is both inexpensive and offers a wide variety of
colors. The drawbacks are that Rit, an organic dye, is not |ight
fast, and will fade in direct sunlight.

Wth Rit, sinply prepare a bath of about 50m/litre at about 70
degrees celsius. One hour mininumis required, with the preferable
duration matching the anodi zation tine.

Bl ack MW

Bl ack MLW can be purchased from Sandoz Chem cal (ny contact was Ron
Ruppl e (214) 423-1674, the sales rep for texas. The conpany is based
at (704) 331-7000.) The price is between $15/1b and $60/1b (don't
have an exact quote, but this is the range of prices for all of their
bl ack dyes). Smmll test quantities can be obtained.

Black MLWis favorable because it is a) light fast in the visible
(being inorganic), and b) a rather flat black. |It's drawbacks are
expense (a minimumorder is 5 Ibs, which is an awful |ot of dye), and
requi res special working procedures (the dust is hazardous to the
 ungs).

Black MLWis, however, sinpler, and nore convenient, to use. The
tenperature should be between 51 and 60 degrees C. The duration being
5-10 m nutes depending on quality of blackness desired. The
concentration (keep this in mnd before ordering 5+ pounds) is 10
grans/litre

Seal i ng:

The sealing process hydrates the porous anodic |ayer, closing it,
protecting it, and sealing in the dye. For nost applications, sealing
i s desirable.

Supposedly, this process can be done with boiling water, but |'ve only
managed t he foll ow ng.
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1) Sinply leave the piece in the dye bath, and boil the dye bath for
one hour. This will require renoval of the excess dye afterwards and
is not generally reconmended.

2) 2% anodal Ms-1 (again fromsandoz chem cal (though, nickel acetate
shoul d work as a substitute). The tenperature of the bath should be
between 70 and 87 degrees C, with a duration of 5-20 m nutes

(dependi ng on porosity and thickness of coating . . . l|longer never
hurts).

Note that after each step, the object should be rinsed with deionized
water to avoid contamnation. | did this all with distilled water,

t hough dei oni zed water should still work.

I nportant infornmation about the piece. The purity of the alum numis
important. The higher the silicon content, the less likely the
process is too work. Also, the product should be newy machi ned (for
a shinier, nmore professional finish) or sandblasted (for a flatter,

t hough | ess even, finish). Al oil, dirt, glass beads, etc, nust be
renoved prior to the anodization process. This can be done by

t horough cl eaning with acetone and net honal (soap is dangerous, since
phosphates in the solution tend to negate the anodi zati on process).
For better cleaning, imerse the part in 1 tsp/200 litres NaOH (be
careful). For snall parts this is undesirable, since the NaCH
actually renmoves alum num After this bath, a snutty brown finish is
obtai ned. To renove, rinse the part, and soak in a 10%nnitric acid
solution until a satin finish is obtained.

Copper anodi zati on:

VWhil e al um num anodi zation is typically clear (depending on the alloy
and the process used (there are various other processes using
different acids, the nost comon being chrom c and oxalic), copper,

at least via this process, anodizes bl ack.

The desired voltage is 6 volts across the circuit. The bath should be
120 granms/ litre of NaOH  The tenperature MJST be between 82 and 99

degrees C or the process will not even begin. The duration of the
anodi zati on process is 30 seconds to 3 m nutes, depending again on the
quality of black desired . . . nore tinme, flatter black. The cathode

is Steel ina 1:1 ratio. Again the piece nust be dirt/ grease free.

This process will also work for brass, though it is shinier. Also,
different colors may appear under the bl ack, depending on the brass.

For both of these netals, renmenber that they oxidize quickly in air
(which is not the same as the anodized layer . . . though in al um num
this layer is also protective). Therefore, they should be anodi zed as
soon as possible after machi ning and preparing.

ADDENDUM  On August 12, 1995, Jerry Kinberlin (kinberln@rl.com
posted the followi ng on blackening aluninum In this case it is
not an anodi zing finish, but this seemed to best place to stick
the information! JK

There have been several postings about bl ackening alum numrecently.

I wote an article for *Live Steant mamgazi ne back about 1977 on the
subj ect and have nodified it a little since then. | do use it nyself
and thought that it would be of interest to the newsgroup. So:
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BLACKENI NG ALUM NUM
by
JEROVE Kl MBERLI N

There are several ways to color al um num bl ack and anbng them
are bl ack anodi zing and paint. You could rub dirt into the
al um num surface, | suppose, but of all the nethods, | think
chem cal coloring is the superior nmethod. It is certainly
cheaper, faster, and honme use all ows the nodel engineer greater
flexibility in the timng of his decoration of nodels in progress.
Surface preparation of parts to be colored black is al
important as any irregularities are not covered by this finish.
Pai nt does build up and fill in scratches and ot her voi ds.
Castings, however, should look |ike castings if the prototype used
castings, so surface finish is always adjustable to the builders
idea. The point here is to enphasize that this bl ackening

technique will not cover up m stakes.

You will need three chem cals. These are: Ntric Acid,
Copper Nitrate, and Potassi um Pernanganate. You will al so need
sonme good quality water - either distilled or deionized. | wll

give the dinmensions of the mixture in both nmetric and English
units so that both types of neasures are accommopdat ed:

Take: wat er 3 guarts 750

Add Aci d 1/ 2 oz 5m

Add Copper 3 oz 25gm

Add Per manganate 1 oz 10gm

Add Water to nake 1 gal lliter

Qobviously you will have to nake up nore or less solution to
fill the container you will use to color alumnumparts and the

parts to be colored should be conpletely covered by the sol ution
You should use a glass or plastic container. A nmetal container

wi |l poison the solution prematurely.
At 75 degrees F (24 C) tenperature, the bl ackening process
will take about 15 m nutes using a fresh solution. |If it takes

Il onger it neans the solution is deficient in one of the conponents.
Usual |y, copper nitrate and nitric acid need be added.

Alum numis a strange netal to nost of us. While we cannot
see it, the surface of a newy nachined or cleaned piece of
al um num conmbi nes with oxygen in the air to forma self protecting
coating of alum num oxide. This happens within mnutes. |If this
surface continues to grow (get thicker) the blackening solution
described here will not work satisfactorily. Thus, the piece to
be col ored shoul d be cleaned just before inmersing into the
coloring solution. In my experience, glass bead blasting is a
superior way to clean the al um num surface and the choice of bead
size determ nes surface finish. Once the bead bl asting has been
acconpl i shed, the beads can be washed off with hot water and the

al um num pi ece inmersed in the blackening solution. | reconmrend
that the tinme between blasting (cleaning) and i mersion in the
bl ackeni ng solution be less than two hours. | once waited five

hours and was di sappointed in the results. Once the bl ackening
process has been conpl eted, wash off the workpiece with tap water,
drain and spray with WD-40 or other water displacing oil.

There are a nunber of ways to clean alum num satisfactorily.
It is possible to sinply sand the surface clean, or scrub it clean
with an abrasive. One can also chem cl ean al um num by degreasi ng
t he workpiece then dipping it into Ilye (Draino, for instance) for
a few mnutes or seconds as required, then rinsing. The shape of
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t he workpi ece and the nodel engineer's facilities often dictate
what met hod of surface preparation will be used.
Model engi neers wishing to use this solution to bl acken

al um num castings or other parts should be aware that the chem ca
conponents may be hazardous. While the solution itself is not
particul arly dangerous it can nmake your hands purple, so use
rubber or plastic gloves. Potassium Pernanganate is classified as
an oxidi zer even though dilute solutions of it are used throughout
the world to sterilize vegetables used in salads, etc. Concentrated
nitric acid is just plain bad. The technique for using it is
to pour out alittle in a glass container and then use an eye
dropper to transfer the liquid to a neasuring contai ner when the
volume wanted is small, such as that described here. Nitric acid
al so turns your hands yellow, hurts, and renoves fingerprints. A
good way to avoid eye damage is to wear a face shield such as the
one you should be wearing when working in front of your grinder.

This is the FAQ for rec.crafts.metalworking. It is in several pieces

to keep the overall size of each part below the linmts inposed by

some news systems. This is part 6 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

30. Rust! How do | deal with rust?

Some machinists live in areas where rust prevention is inportant, such
as those in hunid areas. There are various steps to reduce the probl em
and sonetines several steps need to be taken sinultaneously. Here are
sone i deas from previous posts on the topic:

Doug Wiite <gwhite@| .nit.edu> wote, on 2 Jun 94:

I have a | ot of expensive tools/toys that | have a LOT of trouble keeping
fromrusting. Over the years, | have tried many different tricks and
products, and |'ve summarized nmy results bel ow.

The paper is called VPl Paper (Vapor Phase Inhibitor), and it's avail able
fromBrownell's (address in FAQ, as are raw crystals. You want to nmake
sure that the 'dusty' side of the paper faces the tool, and don't be
surprised if sonme plastics (vinyl tool pouches) end up with a funny white
surface. It doesn't seemto hurt the plastic, but it's disconcerting
until you get used to it. The tools will stay rust free much longer if
they are sealed in a tight box, or a zip lock bag. In theory, you should
replace the paper annually if it's exposed to the air on a sem -regul ar
basi s.

There is also another sinilar product called Zrust. This cones in a
nunber of forns, typically plastic 'cartridges' and flat plastic squares.
They are also available fromBrownells, but if you think you are going to
be using a lot of this stuff, you're better off |ocating a dealer and
buying direct. The cartridges can handle an entire tool box or cabinet,
and the little squares are good for snmaller containers. Once again, the
tools should be stored in sone sort of container. The nore airtight it
is, the less frequently you will need to replace the rust-inhibitor.

A conpany cal l ed Hydrosorbent sells silica gel desiccant in severa
conveni ent sizes. The nice thing about these is that they have an
indicator to tell when they're saturated, and you can 'recharge' themin
the oven. | use the snall al um num packs for some of ny tools, and
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all of ny target pistols. There is a new conpany that makes the sane
sort of thing in a plastic case that you can recharge in the nicrowave.
I f anyone knows where to get these, I'd love to find out.

| also use a dehunmidifier in ny basenent. | live near Boston, and in the
summer when ny basenent is still cool, the relative hum dity goes through
the roof. | have a 25' x 30' basenent, and a 25 pint capacity
dehumi di fier can keep the RH down to around 50% wi t hout running
continuously. It's best if you have a drain, so you don't have to
remenber to enpty the bucket all the time. Mne costs ne about $20/nonth
in electricity for 3-4 nonths each year. |If you go looking for a
dehumi di fier, get one that has a freeze-up cutout, and a hose connection
on the machine, not the tank. This saves a |ot of space, and gets the

wat er source up higher for easy draining. As it is, | have nine up on top
of a small set of shelves so that it will drain into the laundry sink
Check Consumer Reports for the nost efficient nodel you can get, it wll

pay for itself in electricity in short order

Brownells also used to sell '"Gunsnmith's Soap', which was supposed to
neutralize the pH of your skin before handling things. They discontinued
this before | could get a chance to try it, but | have found that washing
your hands to renpove salts from perspiration can help. |f anyone knows

a source for '"@Qnsnmiths Soap', |'d love to try sone.

The one last trick | use when |'m handling sonething | don't want to rust
(l'i ke when |I'm di sassenbling a target pistol) is to wear cotton
"inspection gloves" that have been lightly sprayed with a thin rust

preventative oil. This simultaneously prevents ne from etching things

with my corrosive perspiration, and lightly coats everything | touch with
oil. If you are concerned about what the oil does to your skin, you can
wear | atex gloves underneath the cotton. It doesn't work well for really

delicate work, and you have to be careful not to let anything slip
t hrough your fingers.

There are several spray treatnments that work well for storage. M current
favorite was devel oped by Boeing, and is called BoeShield T-9. It's

avail able from many mari ne supply houses. After the carrier evaporates,
it leaves a thin surface filmthat does an excellent job of protecting
steel from corrosion

Doug Wiite <gwhite@!| .nmit.edu> followed up on the above,
on Fri, 3 Jun 1994, with these addresses:

Hydosor bent Co.

Box 437

Ashley Falls, MA 01222
(413) 229-2967

Sells Silica Gel descant packages in the foll owi ng sizes:

750 gram al um num cani ster, 6"H x 4"D, protects 57 cubic ft., $24
360 gramcarton, 2" x 4" x 5", protects 27 cubic ft., $10.75

40 gram al um num box, 4" x 2" x 1/2", protects 3 cubic ft., $5.95
26 gram packets, 2 12" x 4", protects 2 cubic ft., $12.00/10

Al'l but the packets are re-chargeable in an oven. Post-paid, but
$2. 00 shi pping charge. They take MJ VI SA

Nort hern I nstrunents Corp.
Lake I ndustrial Park

6680 N. Hwy. 49

Li no Lakes, IMN 55014
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(612) 784- 1250

These folks sell a variety of VPl products. The two nost useful ones
are their Zerust Vapor Capsul es and Pl astabs. The capsules are plastic
and have and adhesive strip to stick theminto tool chests, machine too
cabinets etc. The Plastabs are small squares cut froma 1/ 16" yell ow
sheet .

The capsul es cone in several sizes, and are rated by radius of
protection, and lifetime:

VC-1-1, 1' protection radius for 1 year
VC-2-1, 2' protection radius for 1 year
VC-2-2, 2' protection radius for 2 years
VC-6-2, 6' protection radius for 2 years

The only ones | have a price on is the VC2-1, which were $5 each. The
protection life varies with the degree to which the container is seal ed.
The capsul es have a | abel to mark when they were installed so you know
when to replace them Considering the cost, you nay be better off with
the silica gel canisters. They will need recharging nore often, but have
an indicator.

| couldn't find any detailed literature on the Plastabs, but | bought a
sack with over 500 1/2" squares for $60. They are nuch easier to use
than VPl paper for snmall tools and parts. | just toss one or two into
a zip lock bag of small tool case. These are sold in the 3/4" size by
Brownel I s as ' Rust-Bl ox' (see below), where they claimthey are good
for 300 cubic inches. Brownells wants $27.20 for 100, which is a good
bit nore expensive than buying themin bulk fromthe Zerust people.

You' |l need to call themto find a local distributor. The shelf life
is probably limted, even well sealed in a plastic bag, so if you don't
need a lot, Brownells may still be cheaper

Brownel I's | nc.

200 S. Street

Mont ezuma, | A 50171-9989
(516) 623-5401

This is a gunsmith supply house, and sells a |lot of good tools and ot her
gadgets that even non-gunsmiths can use. They have an extensive range

of rust preventing supplies. They sell the Hydrosorbent canisters for
slightly less than Hydrosorbent does, and they carry the VPl tablets in
smal | (but nore expensive) quantities than N. Instrunents. They also
sell VPl paper and Cosnmoline (THE original G rust preventative grease).
The paper comes in 12" sq sheets, and can protect 1 cubic ft. for 2 years
MN MM Typically, it lasts nuch longer. They carry half a dozen
varieties of aerosol rust preventatives, greases etc.

St ock #

415-100- 040 40 gramsilica gel cartridge $5. 50
415-100- 360 360 gramsilica gel carton $9. 95
415-100- 750 750 gramsilica gel canister $22. 50

084- 058- 050 50 Rust-Bl ox Vapor Tabs $15. 70

084- 058- 100 100 Rust-Bl ox Vapor Tabs $27. 20
084-031-010 VPl Paper, 10 sheets, 12" x 12" $4. 20
084-031-010 VPl Paper, 50 sheets, 12" x 12" $14. 88

I think that exhausts everything | know about rust prevention. |1've

been fighting the battle ever since |I noved from New Mexi co 24 years
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ago, and | hope this can save soneone sone trouble.

Doug Wi te
M T Lincoln Laboratory

If the parts are small enough for that treatment then you can use

"Bl ue Bags". They are nmade by Bianchi ostensibly to store handguns in,
but | find that any rustable netal parts are protected by them They
have zip lock style tops and cone in several sizes. | believe they also

sell sone in rifle sizes but without the zip lock closure.

For rust renoval, the nobst commobn suggesti on was Naval Jelly by Duro,

avail abl e at many hardware stores. |t contains dilute phosphoric
acid as its nain ingredient. Be prepared to apply a proper preventive
after renoval, as the netal will be left in a vul nerabl e condition

31. Are there any nmachi nery nuseuns?

There are several nuseuns that deal in sone way wth metal working.
Basically, if it has sonething to do with big machi nery or nmanufacturing,
it's a candidate for this list. This includes transportati on nuseuns
because they often have interesting nachinery |ike | oconotives.

This list is organized by geographic areas.
U s A
Mai ne

OM s Head Transportation Museum just South of Rockl and,

Mai ne (about midway up the Maine coast). Many airplanes, but

al so bicycles, static and cutaway aircraft engines, autonobiles,
and early steam and gasoline engines. |In sunmertine they do

car shows and regul ar weekend flying shows, and run sone of the
ot her equi pment such as a Buffalo Springfield steamroller and

a one-cylinder Mgul tractor. GQccasionally have auctions of

engi nes, nodel and full-size, and other nechanical stuff; these
are consi gnment auctions that benefit the nuseum not "overstock"
of the museumitself. Phone (207) 594-4418.
http://ww. m dcoast. con ~oht nl

Pennsyl vani a

Cool spring Power Miseum

Box 19,

Cool spring PA 15730.

Phone (814) 849-6883.

This is a museum nostly of turn-of-the-century engines, nmany operable.
The museumis in western Pennsylvania on route 36 about m dway between
Punxsut awney and Brooksville. For the past 10 years they sponsor a
show with many collectors showing their engines. 1In 1995 this is
schedul ed for June 16-18.

Ver nont
Anerican Precision Muiseum

P. O Box 679,
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W ndsor, VT 05089,

(802) 674-5781.

htt p://ourworl d. conmpuserve. com honmepages/ Preci si on_Miseum

On display are nostly nmetal working tools which date fromthe early 1800s
up through sonme of the first numerically controlled machines. In
addition there is sonme woodwor ki ng equi pnent. The nmuseumis | ocated
just off U S route 5 or South Main St. in Wndsor, Vernont and from
May 20 to Novenber 1 it is open 9 to 5 on weekdays and 10 to 4 on
Sat ur days, Sundays and Hol i days.

DC (Discrict of Colunbia)
The Snithsoni an Museuns, Washi ngton DC
Massachusetts

Bost on Conputer Museum Lots of conmputers of course, if you are
interested. They al so have a nechanical "conputer" that plays
tic-tac-toe made fromtinkertoys and string. Also a robotics

di spl ay which shoul d be enjoyed by netal workers.

Canbri dge: the Science Museum has several nechani cal

di splays and a full machine shop in the basenent.

Future: In Geenfield, Massachussets, they are trying to put
together a cutting tool nuseum As of this witing (6/15/94)
they are still trying to find a place to house it, so it may

be mi d-1995 or so before it opens. May have early steanigasoline
engi nes when open. (8/26/94: plans are to put it in the old
Geenfield Tap and Die plant).

Around central Massachussets, there is also the Springfield

Armoury, LS Starrett, AQd Sturbridge Village (a col onial

"theme" village), Charles River Miseum of Industry (154 Mbody Street,
Wal t ham MA 02154 tele (617) 893-5410), a textile nuseumin Lowel |

with machinery and lots of displays of cloth, and the Anerican Precision
Museum (nentioned earlier); all within an hour and a half of Geenfield

The L.S. Starrett Co. Crescent Street, Athol, Missachusetts 01331 USA.
(Contact person is Joel Shaughnessy in the Personnel Ofice in
Building 7, open 8-12 AM and 1-5 PM tele: (508) 249-3551 x 295,

and it is suggested to phone ahead for a guided tour reservation).

The museumis opened by tour only and the guide will spend tine with
interested visitors. Factory tours of two hours duration are al so
possi bl e.

Nant ucket Island (off Massachusetts) has a 1740 windmill grinding corn
(maze) when there is enough wind and it's wooden works are a fine
exanple of the tech of the tine... they also have nachinery for

manuf acture of candles fromwhale oil in the Waling nuseumthere.

At Saugus (North of Boston), the iron works is a fine exanple of
a 1650 iron works right down to a replica of one of only 8
rolling and slitting mlls that existed in the world at that tinme.

Anot her trolley museumis formng now in Shel burne Falls,

about 10 miles west of Geenfield, which will restore the original
trolley car which served that town and may have a snall workshop/carbarn
by 1995/1996(?). (That is c/o Shel burne Chanmber of Commerce.)

Rhode | sl and
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ad Slater Cotton MII in Pawmucket. Machine shop
wi th vintage nmachinery, nmuch in running condition.

Tennessee
Nati onal Ornanental Metal Museum Menphis TN. (901) 744-6380

Dixie Gun Wirks, in Union City. They denpo how gun barrels
were forged around the tinme of the American Civil War. Lots of
nmachi nery, autonobiles, nostal gic junk, photos, and of course guns.

New Mexi co

Los Al anps National Lab (New Mexico) has a nmuseum i ncluding things
like the Beryllium Copper tools used in early atom ¢ bonb work.

M chi gan

Henry Ford Museum and/or Geenfield Village (adjacent to the
nuseum), near Dearborn/Detroit Mchigan. Very large, described as a
paradi se for mechani cal engineering nuts. The nuseumis 12 acres,
and the village is 93 acres. One day is inadequate for a full visit!
A d cars, steamengines, restored 1880s factories, Thomas Edi son's
wor kshop (Henry Ford had Edi son's "ol d" workshop/lab in Menlo Park,
New Jersey, disassenbled and noved to M chigan; Edison's newer |ab
is in Wst Oange, New Jersey) and Henry Ford's workshop.

New Jer sey

Thonas Edison's lab is in Wst Orange, New Jersey (not Menlo Park).
It is officially the Edison National H storical Site and run by

the National Park Service. What is there is the remmant of a factory
conmpl ex that enployed sone 10,000 people at its peak, before WN.

The factory is gone, but there is a sizable two-story brick buil ding,
the lab, and several smaller buildings. The whole facility has

been preserved since Edison's death in the 1930s. The | ab contains
a |l arge nachine shop, still set up as it would have been back then
It's called the "heavy machi ne shop", and it has the larger planers,
| at hes, and ot her machines. All driven fromline shafts, which were
actuated by large electric notors (of course!). There is, or had
been, a second shop (the "precision shop") on the second fl oor.
Access is only by tour. The takes 35 minutes, stops for 3

mnutes to | ook at the roped-off heavy machi ne shop (there's also a
chemlab, a library, and sone other stuff). The precision shop

is off limts. The level of detail is geared to the interest of the
general public, and don't confuse the school children

It's at Main Street and Lakesi de Avenue, in Wst O ange.

Connecti cut

Lock Museum of Anerica, |Inc.

P. O Box 104

Terryville, CT 06786-0104

phone (203) 589-6359, (203) 589-6359 (FAX)

| don't have any information on this other than the above;
not even a street address! May only be open on weekends.

Connecticut Electric Railway Miseum at \WArehouse Point (2 miles from

|-91, about 20 nmiles north of Hartford) has a repair shop with the
usual nachine shop tools for its fine collection of trolley cars.
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The nmuseum of the early industrial revolution is located in
Coal brookdal e (AKA Iron Bridge Gorge), has a |lot of early steam

engi nes -- wal king beam etc. The |ast working producer of wought
iron in England donated the conplete factory when they went out of
busi ness.

Future: the National Inventors' Hall of Fane due to open in 1995
in Akron... the PR says that it will allow "Visitors to tinker
with wind tunnels, |athes, nolds and other engines of creation".

Col or ado

Col orado Springs: just north is an excellent nmuseum

dealing with hard rock nmining, including working exanpl es of

machi nery. The Museum of Western Mning is just off 1-25 at

exit 156 (North gate of the Air Force acadeny). Col orado Springs
is about 60 mles south of Denver. They even have bl acksm thing
cl asses.

Denver has one of the US Mnts, where they stanp out coins
(not printed noney). Tours; kind of boring, but it doesn't
take too | ong.

Denver al so has the Forney Transportation Muiseum which | think

is a real dunp *except* they have a Big Boy | oconotive on display
you can walk right up to and | ook over (world's |argest steam

| oconotive).

East of Denver is the Georgetown Loop, a snall historical
railroad that also has a hardrock m ne tour

Just east of Denver, near Colden, is the Col orado Railroad Miuseum

If you are in Durango, the Durango & Silverton railroad

(a nice narrow gauge nountain scenic tour) has tours of their

st eam engi ne shop, including the only known renaini ng engi ne-wheel
"quartering" machine (sets |oco wheels at 90 degrees on the shaft).

Fort Collins (North of Denver): Fort Collins Minicipal Railway
operates a vintage Birney electric street car on an original route

on West Mount ai n Avenue on weekends and hol i days noon to 5pm from May
t hrough Septenber each year. Wb page is at

http://ww. fortnet.org/ ClTY/ Trol | ey/

Timat h Northwestern Railway at the Swetsville Zoo near Timath

Col orado just east of Fort Collins is the second | ongest 18 inch gauge
railroad in the US and includes a 1/2 size (!) steam | oconoti ve.

Al so operabl e anti que engi nes and machi nery.

Mont ana

Mracle of Anmerica Museum 58176 Hi ghway 93, Pol son, Mntana 59860.
Nevada

Nevada Northern Railway, in Ely. A nice 18-mle excursion

train, but for $2.50 you can get a wal king tour of their facilities

whi ch includes the engi ne nachine shop. Inpressively large |athes
and such, needed to service the steam and di esel engines.
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California

Santa Monica Flying Muiseum Santa Mnica, CA. Don't know nuch
about it except they have on display a "rotary" engi ne where the
crank and pistons are stationary, and the case revol ves.

The Antique Gas & Steam Engi ne Museum run in part by

the California Early Day Gas Engi ne & Tractor Associ ation.

2400 North Santa Fe Avenue, Vista CA 92083. Call (619) 941-1791
or (800) 5-TRACTOR. Steam gas, tractors, blacksnmith shop
farminplenments. Twice a year for two consecutive weekends

they start engines, run tractors, and such (apparently the

| ast 2 weekends in June and Cctober).

Canada

Museum of Steam and Technol ogy, in Hamilton, Ontario.

Built around the original Cty of Hanmi|ton waterworks plant and
contains the two original Gartshore conpound rotative beam punpi ng
engi nes fromthe 1850s. These engi nes stand about four stories high.
The nmuseum al so contains quite a bit of steam nodel oriented exhibits.

Engl and

The museum at Iron Bridge (or Ironbridge Gorge) deals
with the history of the netals industry.

Bl ack Country Museumin Dudl ey (West of Birmingham in the Mdlands).
This was in the heart of small-scale Victorian engineering, and it's
now a restored canal basin & canal tunnel (boat rides avail able)
together with a nunber of small terraced houses and nmanufactories.
Most of the houses have an outbuilding in their back yards with the
wor kshops of nail nakers, chai nnakers etc.

The Hunday tractor nmuseum (just off the A69

Newcastl e-Carlisle road). A farmnuseumw th tractors, inplenents,
stationary engines, etc. They reportedly also have a grass | andi ng
strip for airplanes, but you'd better call before |anding!

There's a museumin Bath (walk up-hill fromthe Assenbly Roons)
whi ch has an interesting collection of old workshop machi nery
(and an old fizzy-water bottling plant).

If you're in Bristol then visit the Industrial Miseum which has a good
col l ection of aero engines.

The Anberley (?spel) Chalk Pits Miseum Sussex. Perhaps not too
relevant to this group, as there's nore besides old netal work-style
engi neering. But their narrow gauge factory railway is still running,
along with a couple of stationary engines. Also, a good collection

of old radio sets and rel ated equi pnent, and for sone, the prize
exhibit, a UAX13 tel ephone exchange, still operating, which runs the
nuseum phone system Add to that a small collection of old donestic
el ectrical appliances, denonstrations of old crafts, printing presses,
etc.

The Canbridge (or is it Canbridgeshire) Miuseum of Technol ogy, Canbridge.
The ol d wat er punping station on the River Cam and they still run the
hori zontal oscillating steam engines. These were replaced by

si ngl e-cylinder gas engi nes which they also run. There are a couple of
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ot her engines to see, the original boilers, a small collection of

el ectrical stuff, a collection of printing presses, and a few ot her
things. This nmuseum only opens occasionally, so check opening tines
before visiting.

The Hove Engi neerium near Brighton. There are about 3 or 4 stationary
st eam engi nes that are run at some weekends, together with a very nice
col l ection of nodel engines, etc.

Sci ence Museum of London has a recently-built "difference engine"
as designed by Charl es Babbage (see February 1993 Scientific
American). An anmazi ng machi ne.

Kew Bri dge Punpi ng Museum just West of London, across the bridge
from Kew Gardens. Lots of steam engi nes worki ng each weekend

i ncluding a 90-inch beam engine. Also internal conbustion engines.
Dave Ednondson has info and pictures at
http://ww. cre. canon. co. uk/ ~davi de/ kbsm

The Mechani cal Music Museumis a short walk up the road fromthe Kew
nuseum (above).

NRM ( National Railway Miuseun) in York, England. A great place to go
| ook at Railway stuff in general, lots of nice big steam engines.
The NRM i s expandi ng their workshop/restoration area and openi ng
it up to the public (frombehind a barrier, obviously) so you can
go and watch themrebuilding and naintaining their "stock".

Nat i onal Railway Miuseum ( NRM

Leenman Road Voi ce: +44-904- 621261

York YO2 4XJ FAX: +44-904-611112

Manchest er Museum of Sci ence and | ndustry.

Manchester was one of the primary centers of the industrial revolution -
the railroad trials in the 1820's were run between Manchester and

Li ver pool (Stevenson's Rocket won, of course), and the area was the heart
of the cotton and silk industry. The first canal in Britain originated
near Manchester to carry coal to factories, and Alan Turing did nmuch of
his conputer work here. There was also a thriving autonobile and
aircraft industry.

To support all these activities, there was |ots of machi nery manufact ured
and used in the area. The nuseum has nmany stationary engi nes (they claim
the world's largest collection of working engines), in steam nost days;
al so steamrailroad engi nes, one of which does short trips on weekends.
Al so a great collection of microscopes, and interesting exhibits on
computers, electricity and gas generation, sewers (as in sewage), cotton
spi nni ng and weavi ng (they denonstrate nachinery at all stages fromraw
cotton to finished cloth). The machi ne shop where the nuseum staff work
on many projects has a viewing gallery, and this also houses an exhi bit
of old machine tools, including a Hol zapfel | athe.

This is the FAQ for rec.crafts.metalworking. It is in several pieces

to keep the overall size of each part below the linmts inposed by

some news systems. This is part 7 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

32. How do | cut netal ?
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JimDriscoll (driscoll @uracao. dartnouth. edu) posted a list of cutting
net hods, ranging fromsinple to exotic. There were several subsequent
suggestions and additi ons.

- Sni ps

Sonmetinmes al so call ed shears, though true shears are | arge nachines
(see entry bel ow).

These things are scissors that will cut |ight gauge netal [up to 23-18
gauge, dependi ng on type] and are conparatively inexpensive [$15-%$42,
W W Gainger (WM3]. The lighter the material the easier they are
to use, and the nore likely it is that you can cut a curved shape
successful ly.

Especially in aviation use, snips cone in "left", "right", and
"straight" styles. This refers to the direction in which you
nust nove the tool as you cut.

There are electric versions of these, called electric shears, that wll
cut up to 12ga mld, cut down to 1lin radius, and cost from $204-$612.
| have no experience with these.

- Knock-out Punches

Someti mes what you want to cut is a circle, or a slot for a conputer
connector. In these cases there are standard punches that will cut
these shapes accurately. You first drill a pilot hole and put the
cutter on one side, the die on the other, and then draw t hem toget her
by turning a threaded bolt. The larger sizes require a hydraulic
driver.

The manufacturer clains that these are good up to 10 gauge mld, but |
have managed to cut holes in 12ga stainless (a tad thinner, but
stronger). These things cost $17-$66 (WAG for up to 2in, considerably
nore for the larger sizes ($309 for 4in).

- Hack Saw

You probably al ready know about this, but don't forget it. |Its

portabl e and cheap, but can be tiring. Use both hands, and buy the

best bl ade you can afford. Any blade can break, so be careful

Cutting fluid reportedly helps, just as it does in lathe/m Il cutting.
The right nunber of teeth per inch (tpi) can also be inportant; as a rule
of thunmb, you want 3 teeth in the work, so for exanple you'd want 6 to 12
tpi for 1/2-inch stock.

- SawzAl
Sawzall is a trademark of M Iwaukee for a reciprocating saw, nore or

|l ess a jigsaw on steroids (And don't forget the jigsaw ). These cost
$136-$187 and with enough patience and bl ades can cut fairly heavy

material in conplex shapes (well, at least curves of 3in radius). One
nmetal fabricator | net cuts the patterns for his stainless cones with
a Sawzall. He has just broken down an purchased a plasna torch
(q.v.).

- Band Saw upright/cutof f

These come in every size fromthe tiny to the unimaginably big. They
come in two basic styles, an upright version that is better for trying
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to cut shapes, and a cut-off version that has the throat arranged so
that an arbitrarily large length can be cut off of an arbitrarily |ong
pi ece of stock. These things, for a reasonable size for a hone shop
cost from $150-$5000. | have a version of the cheesey cut-off saw
sold by Enco and others for about $200. It has its |limtations, but |
am happy with it.

- Ginder with Cutoff Weel

Wth an angle grinder or a die grinder equipped with a cut-off wheel,
you can cut pipe, tube, rounds, flats, sheet, and nmaybe even pl ate,

but only in straight line, or maybe a very large radius curve. If you
al ready have a grinder, this is a very inexpensive solution ($4 for an
abr asi ve wheel).

There are al so cutoff wheels designed for use in circular saws.
- Chop Saw

This is basically a nitre saw with an abrasive cutoff wheel. |It's the
kind of thing a contractor users to cut netal studs or rebar, but |
use one to cut pipe, tube, rounds, and flat stock quickly. They cost
$233- $502.

- Ni bbl er

These ook a bit like a jigsaw, but instead of a blade, they have a
punch and di e assenbly. They work by punching out material 1-2000
times per minute along the cutting path. Sone are designed with a
round punch so that the tool can be turned in any direction and the
cut continued for cutting intricate shapes. These cost from $318
(16ga mld) to $1060 (8ga mld). You can rent these at ny local too
rental store.

There are al so snall hand- powered ni bbl ers from Radi o Shack and the
| i ke, useful for odd holes in small chassis and the |ike.

- Lathe/MI1ing Machine

Don't forget that you can use a lathe to cut off material to a precise
length or to finish a crudely cut piece to a nore precise di nmension.

A mlling machi ne can be used to mll slots for connectors as well as
other crazily shaped holes in heavier material.

- Shear
(sonetimes "shear" is also used to describe snips, discussed earlier)

A shear is basically a giant pair of scissors that is designed to cut
sheet or plate along a straight line into two pieces rather cleanly
and sonewhat precisely (+1/32). A small 30in conbi nati on shear,
brake, and roll, that is manually powered and can shear 20ga mld
costs $1095. Shears, however, are made uni nagi nably large, and if you
go to a shipyard, you can probably get your 2in plate sheared there.

It is probably outside the budget of nobst to actually buy a shear for
anything but very light material. Your best bet is to find a welding
shop in a cheap part of town, that has operated for generations, that
seens to have nothing to do, and that has a shear

- Flame Cutting
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The idea behind flame cutting is to heat up ferrous netal until it
starts to burn, and then direct oxygen at it in the direction you want
to cut to continue the burn in that direction. Wen | was on a tight
budget | successfully got nmy job done with a $20 hardware store
oxygen/ propane outfit, but for about $200-$300 plus the rental/deposit
on the tanks you can have a nice welding/cutting rig that will cut 6in
pl at e.

You can cut fairly intricate shapes with this, and dependi ng on your
skill and dexterity and the thickness of the material they will have a
fairly clean edge.

One drawback of this method is that it is naterial specific. It wll
not cut stainless, for instance. (Wll, actually | have seen the
results of someone " “severing'' stainless with a burning rig [ " cut'
woul d be a bit generous considering the results], and | am suspi ci ous
that what really happened was that the stainless was nelted away.)

- Plasnma Cutting

A plasma torch transfers an electric arc fromthe torch to the work
pi ece which heats up a streamof gas (usually just conpressed air) to

a plasma. The thin streamof plasma is so hot that it will cut any
known netal (That is, according to nmy nanual. | amsuspicious that it
will cut all the unknown ones too.) A hand held torch that can cut

1/8in mld costs about $1000 and you need a conpressor or an air
cylinder too. The quality of the cut is very good if you have enough
power for the thickness of the material and if you can nove the torch
snoot hl y.

| have a 30anp plasma torch from HyperThermthat | am very pl eased
with. | use it to cut stainless and use nitrogen for the cutting gas.

If you are considering buying one of these, you should know t hat 30
anps fromone manufacturer nay not cut as nuch or as well as 20 anps
fromanother. Al so, when one manufacturer clains that their machine
will cut 1/2" plate it may not be the sane quality of cut as another
machine that clains to cut 1/2": the closer you push the machine to
its limt, the worse the cut.

- Laser Cutting

A friend of a friend in the Netherlands has one of these that | ooks
like a scroll saw and cuts thick material cleanly, rapidly, and
intricately. | have no know edge of snall units like this in this
country despite nodest attenpts to find them There is no particular
reason why these should be terribly expensive.

Warni ng: Many of the cutting nethods above utilize tools with which it

is quite easy to injure yourself. It is inportant to |lean and foll ow
the proper precautions in using tools and equipnent. | know this
because, for exanple, | burned nyself with Iiquid propane out of

i gnorance of the proper safety precautions for handling fork lift
propane cyli nders.

On 7/ 1/ 96, Edward Haas <steaner @west.net> contri buted a few nore;:

- Col d Saws
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33.

A circular saw that runs at | ow speed, using a blade with "flat" teeth,
i.e. no bevelling to one side or the other like on a wood-cutting bl ade.
Runs with a soluble oil being punped over the bl ade, soaking the work
that way. Very useful and fast. Good for cutting nost anything and
doi ng so *nuch* faster than a bandsaw chopsaw arrangenent. Unlike an
abrasive saw, it will not clog or balk at nonferrous alloys such as
alumnum | use one for cutting alloy #4130 in a production set-up to
nmake hex keys and it is quite accurate and tinme-efficient.

- Wet Abrasive Cutoff Saw

These use a small-ish "blade" (actually what is referred to as a
"rubber wheel"), maybe 6in. in diameter with a *very* narrow kerf:

m ne uses a blade only .050in. or so thick. Rotational speed is around
5,000rpm and with cool ant shot onto either side of the wheel, an instant
fog is produced, so an enclosure is recommended. The advantages: it
will cut *anything*, hard or soft nakes no difference; the finish is
superb: you can see your reflection in a piece of hardened shaft; the
burrs left are mninal, nmaking it ideal for cutting snall or delicate
parts (I'mtold it's the nethod nost used for cutting hypoderm ¢ tubing,
etc.). Not cheap: figure $5,000 for a good one (and there are sone bad
ones out there: |'ve got one!)

What kind of oil should | use on ny lathe/ml|?

This is certainly a frequently asked question! The first answer is to
use whatever the nanufacturer's nmanual suggests, presum ng you have
a manual for your nachine.

Feed-screw threads, half nuts, back gears and simlar are usually

| ubricated with a heavy oil such as Vactra 2, or grease if protected
fromchips and swarf. Some suggest a mixture of oil and STP oi

treat ment.

Beds and "ways" are often treated with special oils, called "way oils".
| SO 68 (light to nedium weight). Exanples: Exxon Febis K 68, Shel
Tona T-68, Sun way |lub 1180, Mobil Vactra No 2, Texaco Way | ube 68,
@l f @l fway 68, Cheveron Vistac 68X

Spi ndl e bearings call for "spindle oil" such as Exxon Nutto H32,
Shel |l Tellus V32, BP HLP32, Castrol Hyspin AWS32, and Mbil DTE 32
(in this case the 32 is the | SO VG2 spec, about the sane as SAE
10-wei ght, and is what Myford reconmends for their lathes). [|SO
grade 22 is al so used.

All three types are available fromthe better supply outfits,
such as MSC. Renenber that the noney you spend on proper oils wll
be a lot |l ess than the cost of replacing the nmachi ne!

South Bend, for exanple, reconmends four different l|ubricants for
their 9" and 10" |athes: CE1671 bed way | ube, CE1603 nmedi um rmachi ne
oil, CE-1600 light machine oil, and CE1625 teflon grease. These are
avai |l abl e from Sout h Bend

A suggestion |I've read is to oil |athe ways before using, to clean off
dust/grunge that may have accunul ated since you | ast used it. After
work is finished, wipe off but leave a filmfor rust prevention.

Mul tigrade notor |ubricants are not recomended. They are full of
all sorts of stuff to make the oil work inside an internal conbustion
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engine. Use a straight 30 or 20 grade oil with no detergent if you
can't find anything else. A transmssion oil mght be OKin an
oil-filled gearcase.

El sewhere we nentioned the book "A Brief treatise on G ling Machine
Tool s" (Guy Lautard) but nobody's posted a review yet.

34, What are the various tapers (Mrse, JT, R8, etc.)?

Unfortunately, there are nany different tapers, and not enough
space to tabulate themhere. For details, consult a good reference
such as Machi nery's Handbook, or Machinists' Ready Reference.

First, why use tapers? Two basic reasons. At shall ow angles,
a tapered rod will tend to stick in a matching socket. This
is frequently used to hold tools such as drills or centers in
a lathe tailstock, allowi ng rapid change. At steep or shall ow
angles, a taper allows nmating parts to line up very accurately.
Not e that the shallow tapers such as Mdrse nmay tend to get
stuck if too much force is used, and this can turn into an

i nteresting problemwhen you try to separate then

Tapers are poor holders for |large side-loads, in which case

you need a drawbolt or drawbar. Here, a threaded bar is used to
pull (draw) the tool into the socket and hold it in place.

This is commonly used in milling nachines and for collets.

Shal | ow t apers such as Morse are "grabby" and need sone force

to break free. Beyond a certain angle, a taper is self-releasing
if the coefficient of friction is less than the tangent of the
taper angl e.

Tapers can be sensitive to chips and dirt, so keep them cl ean
A gouged taper socket can usually be cleaned up nicely with a
taper reaner, if you can borrow one.

Morse: Very conmon in |athe spindles and tailstocks. Different
standard si zes exist, such as MIi, MI2, and so on. The actual
taper varies fromone size to the next.

MTO smal | =. 2520 inch, |arge=.3561 inch, taper=.62460 in/ft
MT1 smal | =. 3690 inch, |arge=.4750 inch, taper=.59858 in/ft
MT2 smal | =. 5720 inch, large=.7000 inch, taper=.59941 in/ft
MT'3 smal | =. 7780 inch, |arge=.9380 inch, taper=.60235 in/ft

i i
i i
i i
i i
MT4 smal | =1. 020 inch, large=1.231 inch, taper=.62326 in/ft
i i
i i
i i
i i

4 1/2 small=1.266 inch, |arge=1.500 inch, taper=.62400 in/ft
MT'5 smal | =1. 475 inch, |arge=1.748 inch, taper=.63151 in/ft
MT'6 smal | =2. 116 inch, |arge=2.494 inch, taper=.62565 in/ft
MT7 smal | =2. 750 inch, |arge=3.270 inch, taper=.62400 in/ft

These val ues are for the "business" part of the taper, and exclude
what ever the taper is attached to, such as a drill or a center,

and al so excludes the tang, if any. Note that there is no overl ap,
making it practically inpossible to nate nmis-matched tapers (this
may al so explain the different taper rates). Sonme MI accessories such
as drills will have a flat tang on the end, intended to mate with
a matching slot in the socket, to give a setup better strength
against rotation; in this case the taper is primarily being used
for alignnent, and to hold the drill fromfalling out when not
bei ng used. Most snall hone-sized | athes use between MIO (e.qg.

the Sherline) and MI4. Larger taper sockets nmay include a

si deways slot, intended for a flat tapered knock-out bar to
facilitate tool renmpoval. Machinery's Handbook clains that Morse
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tapers are the only type of taper used on drills that have a
t aper shank.

Morse Stub: a variation of Morse, but |ess than half as |ong.
Same nunmbers as Morse, and correspond to the large end; that is,
you can make a Morse Stub #3 by slicing off the end of a standard
Morse #3 (excluding the probl emof making the tang, if any).

Brown & Sharpe tapers are simlar to Morse tapers, but are

found on sone end mlls and reamers, and on nilling nmachines

and grindi ng machi nes, al so dividing heads. Sonetines they have
a tang, sonetines they are drilled and tapped for a drawbolt.
Some exanpl es:

BS1 smal | =. 20000 i nch, |arge=.23922 inch, taper=.50200 in/ft
BS2 smal | =. 25000 i nch, |arge=.29968 inch, taper=.50200 in/ft
BS3 smal | =. 31250 inch, |arge=.37525 inch, taper=.50200 in/ft
BS4 smal | =. 3500 inch, large=.4023 inch, taper=.50240 in/ft

BS5- BS18 see references. Taper varies wth nunber.

Jarno: Used on various nmachines, such as profiling nachines and
di e- si nki ng nmachi nes, and on sone |athes. An attenpt to create
a very sinple taper: all of themare .6 inch of taper per foot,
the dianeter at the large end is as many ei ghths, the dianeter at
the small end is as many tenths, and the I ength as nmany hal f-inches
as the nunber of the taper (i.e. machinists naking tapers didn't
have to use big fornul ae or tables). Sonme exanpl es:

2 smal | =. 2, large=.25

3 smal | =. 3, | arge=. 375

4-20 see references, or conpute from fornul ae above.

Jacobs Taper: comonly used to mount a drill chuck to a machi ne,

whether a drill press or a lathe tailstock. Since nobst chucks

use a femal e Jacobs, such as JT6, and nost tailstocks are fennl e

Morse, an adapter bar is usually used here, with the appropriate

tapers on each end. The taper varies quite a bit with taper nunber.
smal | =. 22844, | arge=. 2500, taper=.59145 i nch per foot
smal | =. 33341, | arge=. 3840, taper=.92508 i nch per foot
smal | =. 48764, | arge=. 5590, taper=.97861 i nch per foot

S small=.48764, |arge=.5488, taper=.97861 inch per foot
smal | =. 74610, | arge=.8110, taper=.63898 i nch per foot
smal | =1. 0372, |arge=1.1240, taper=.62886 inch per foot
smal | =1. 3161, |arge=1.4130, taper=.62010 inch per foot
smal | =. 6241, |arge=.6760, taper=.62292 inch per foot
33 smal | =. 5605, | arge=. 6240, taper=.76194 i nch per foot

Nubers 0-5 appear to have been original, in that nunber 6 and

nunber 33 are snmaller than 5, and have a length of exactly 1 inch

and thus seemlike later additions to the series. Note some Jacobs

chucks al so have a threaded tang; see Machinery's Handbook for details.

OO WNNEFO

R8: Frequently used on nmilling nmachine spindles. Lots of tooling
is available for R8. Requires the use of a drawbar as the angle
is relatively "blunt" and usage is often vertical with |arge side
| oads. The taper is apparently 16 degrees 51 mnutes, and the

rel evant dianeters are .949 and 1.25 inches. The drawbar thread
is 7/16-20

O hers:
American National Standard Tapers: really several famlies.

The "sel f-hol di ng" series appears largely identical to Mrse
except for details of the tang di nensions: ANS continues the
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taper all the way down the sides of the tang, while Mrse ends
the taper at the start of the tang, with a straight-sided tang
that starts out a bit smaller than where the taper left off.
Some very small|l tapers are based on Brown & Sharp (they have
fractional nunbers), and sone | arge ones use a taper of

.75 inch per foot (nunbers 200-1200). They al so have a
separate famly of steep tapers, nunbered 5-30 in steps of

5, apparently neant for mlling nmachi ne spindles and such

British Standard Tapers: nentioned in Machinery's Handbook
but not really explained. Sorry.

What is Electric Discharge Machi ning (EDM ?

EDM is a nmethod for producing holes and slots, or other shapes,
by using an el ectric discharge (spark) to renove unwant ed
material. It is also called spark erosion. Sonetines it is
used to produce a part, such as producing a slot in a very hard
metal, and sonmetines it is used to "rescue" a part such as
renovi ng a broken tap

The basic idea is to nove an el ectrode very close to the work
pi ece, and repeatedly produce a spark between the two. This is
best done while imersed in a dielectric liquid rather than in
air, and it helps if the proper distance can be autonatically
mai ntai ned. Note that the el ectrode gets eaten as well as the
wor kpi ece, and sone conpensation nust be made for this. Very
good finish can be achi eved, though at reduced speed. EDMis
not a fast nethod; sone jobs can take days to produce holes,

so its useis linmted to jobs that cannot easily be done in

ot her ways (e.g. oblong slots or conplex shapes, sonetinmes in
very hard material). Note too the work rmust be conductive so
it does not work on materials such as glass or ceranic, or nost
pl astics.

A good overview is in the Metals Handbook published by the
American Society for Metals (ASM, volune 3, "Machining"
(page 227 of the 8th edition, 1967).

A wire EDM machine uses a wire (usually brass) as the el ectrode,

whi ch passes between guides |ike a bandsaw blade. The wire may be used
only once. As it runs froma spool through the job, it is eroded and
reduced in dianeter by as much as 1/3. The old imrersion system

has now been |l argely replaced by flushing nozzles which surround

the upper and | ower wire guides. These blast the dielectric

through the cut. This systemworks well, and has the trenendous

advant age of being quick to shut off to renpve parts, rethread

broken wre, etc.

As to the functionality of the wire EDM system just inagi ne what
you can do with a wire that |eaves a .010" kerf through 6" thick
stainless steel without heating it up. Wth the CNC contro

a taper can be inparted to the workpi ece, because even the | ow end
machi nes have i ndependently controlled upper and | ower guide
nmovenent. High-end machines are nostly a way of getting nore
power (and therefore faster operation); nore capacity; and

conveni ence features, |like autonmatic wire threading and a
sinker-EDM head to create internal starting holes in hard materi al

EDMis well-suited for automated control. |In fact, it seens
al nrost the only way to go, which usually puts sophisticated
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EDM out of the reach of nobst honme shop machinists. Luckily,
the fundanental s are sinple enough you can get by wi thout

conmputer control at the expense of constantly adjusting the
gap manually, as is the case in the Popul ar Science article.

An easily-built systemis described in Popular Science, March 1968,
pages 149-153. However, it is electrically dangerous froma shock
st andpoi nt, and suggests using kerosene as the dielectric which is
a strong fire hazard. This machine was reworked a bit in the
January 1991 i ssue of Hone Shop Machinist (HSM, with a few

notes in March 1991 (page 11), July 1991 (pages 4-6), My 1992
(pages 10-11), May 1994 (page 44), and May 1995 (page 19). EDM was
described in February 1993 in El ectronics Now (pages 79-81) al ong
with a list of EDMresources, with a followp in the May 1993 issue
(pages 78-80) that references the Popul ar Sci ence and HSM arti cl es.
This nachine requires "manual " feed of the el ectrode. Please note
t hat non-fl ammabl e di el ectrics should be used, and are avail able from
supply conpani es such as MSC (I have al so heard of using de-ionized
water as the dielectric).

A nmore conpl ex systemwas described in the July 16 and August 6 1976
i ssues of Mddel Engi neer nagazine (with a letter in the Novenber 5
1976 issue, and a followp in the Cctober 2 1981 issue). In this
case a small stepping notor is used to automatically feed the

el ectrode. This is a great inprovenent, but conplicates building

t he system unl ess one of your other hobbies is el ectronics.

From August 1993 to April 1994, Strictly |IC magazi ne published
a serial on building another stepper-driven nachine. Being
newer, it nmay be easier to build because the parts listed are
probably still available. But, again, electronics should be
anot her hobby (or perhaps you have a friend who needs sone
machi ni ng done?). The series also suffers a bit fromthe

aut hor re-designing the systemas the series was published,

but who ever builds sonething as published, anyway? (There
was also a letter on the project, in February 1995)

In May 1995, HSM started a six-part (one year) series on another
conpl ex EDM system inspired by the Mddel Engi neer series but
updated to use contenporary parts.
This is the FAQ for rec.crafts.metalworking. It is in several pieces
to keep the overall size of each part belowthe linmts inposed by
some news systems. This is part 8 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

36. Solvent safety
Doug Wiite (gwhite@!l .nit.edu) posted this on 11/16/94 regarding
safety of sone commobn sol vents:

HEALTH HAZARDS OF COMMON CHEM CAL CLEANI NG SOLVENTS

Peopl e in several different newsgroups | subscribe to use chem ca
solvents for various projects. A while back in rec.bicycles, there was a
di scussion of the health hazards of using these solvents. A friend of
mne is in the | aboratory safety business, and ran off copies of the
"Material Safety Data Sheets' (MsSDS) for many of the common sol vents.
It's a bit tricky to cover everything, because sone are known by severa
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di fferent nanes, and MSDS's fromdifferent sources don't list things in a
consistent manner. |'ve attenpted to consolidate this information into
sonmething that covers the critical differences between the solvents, and
that is easy to understand for people like ne who aren't safety experts
or chemn sts.

I'"ve listed these (roughly) in decreasing order of 'nastiness'. |It's
difficult to do a precise ranking, because sonme solvents are greater

ri sks dependi ng on whether you touch it, breath it, drink it, or set it
on fire. |If there is anything you like to use that you don't see here,
just call the manufacturer and ask for the MSDS on the product. They
are required by law to send you one. There are several key things |
woul d watch out for:

1) How flammable is it? Solvents are rated either highly flamabl e,
fl ammabl e, conbusti bl e, or non-flammbl e, depending on the flashpoint.
| believe anything with a flashpoint bel ow 100F is considered at |east
f I ammabl e.

2) Check the Tinme Wighted Average exposure limt. This is usually
listed in parts per mllion, or mlligrans per cubic neter (ng/M3).
This will give a rough feel for how toxic the stuff is.

3) Look for specific problens. Can it be toxic if absorb through the

skin? Is it just an eye irritant, or will contact cause damage?
Because all of these solvents dissolve grease and oil, at a mininmm they
will leach the oils out of your skin. Wth prolonged exposure, this can

cause irritation and dermatitis. Your senses are a good warning system
If a mere whiff of sonething makes your eyes water and your head spin,
it's probably not too good for you. Whatever you like to use, do so with
adequat e ventilation, gloves, eye protection, and away from any source

of conbusti on.

Ni t robenzi ne: (AKA Essence of Mrbane, Mrbane oil) |[|'ve included this
because it used to be used in some gun cl eaning solvents. It was
renoved because of health risks. Nasty stuff.

Very toxic by inhalation, skin contact, or ingestion

Irritating to eyes, respiratory system and skin

Danger of cunul ative effects, causes nervous system di sorders
Combusti bl e, Flashpoint = 190F, 87C

Readi | y absorbed t hrough skin, do not breath vapor.

Ti me Wi ght ed Average exposure limt 1 part per million (5 ng/ M3)
Kerosene: (AKA Coal G, Range O1) Easy to obtain. This was ny
father's favorite all-round solvent. Wrks well on bicycles chains.

Toxi ¢ by inhalation or ingestion

Irritating to eyes, respiratory system and skin

Attacks central nervous system

Combusti bl e, Flashpoint = 100F, 38C

Ti me Wi ght ed Average exposure linit 14 parts per nillion (100 ng/ M 3)
Lacquer Thinner: This is a mxture of a variety of chenmicals, and wll
vary with manufacturer. Sonme of the conponents are pretty nasty, but
information on the mixture is not very conplete. The brand | have a
data sheet on contains: |sopropanol, n Butyl Acetate, Methanol, Acetone,
VMEP Napt ha, Toluene, and Hexane. This is a particularly effective
solvent, and works very well renoving hardened grease and grine fromold
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machi ne tool s.

Toxic by inhalation, mnimal toxicity by ingestion

Irritating to eyes, respiratory system and skin

Attacks central nervous system

Fl ammabl e, Fl ashpoint = -10F, -23C

The Worst conponent (Hexane) has a Tine Wi ghted Average exposure limt
of 50 parts per mllion, but it's percentage in the mxture is unknown
Napt ha: (AKA Lighter Fluid, PetroleumEther) This is one of ny favorite
cl eani ng solvents, because it doesn't attack nost plastics or paint.
It's great for renoving adhesive fromtape and | abels. Although it is
listed as a skin irritant, it isn't toxic if you spill sone on your
hands.

Toxi ¢ by inhalation or ingestion

Irritating to eyes, respiratory system and skin

Attacks central nervous system

Hi ghly Fl ammabl e, Fl ashpoint = -57F, -49C

Ti me Wi ght ed Average exposure linit 100 parts per mllion (400 ng/ M3)
Pai nt Thinner: (AKA Mneral Spirits, Petroleum Naptha) A comon sol vent,
readily available at nost hardware stores. It is considered non-
irritating to eyes.

Toxi ¢ by inhalation or ingestion

Irritating to respiratory system slightly irritating to skin

Attacks central nervous system

Combusti bl e, Flashpoint = 111F, 44C

Ti me Wi ght ed Average exposure linit 100 parts per mllion (400 ng/ M3)

Turpentine: (AKA Spirit or Gl of Turpentine) | never use this anynore,
but it was THE standard paint brush cleaner before | atex paints cane
out .

Toxi ¢ by inhalation or ingestion

Irritating to eyes, respiratory system and skin

Can penetrate skin to produce systemc effects. Can cause eye damage
Prol onged exposure can cause allergenic sensitization.

Combusti ble to Fl ammabl e, Fl ashpoi nt = 90- 115F, 32-46C

Ti me Wi ght ed Average exposure linit 100 parts per mllion (560 ng/ M3)
Acet one: (AKA Met hyl Ketone, Propanone, Pyroacetic Ether) The one uni que
application | know of for acetone is that it dissolves cyanoacrylate
glues (Superdue). It will attack nmany plastics.

Toxi ¢ by inhalation or ingestion

Irritating to respiratory system and skin

Ri sk of serious damage to eyes

Attacks liver and kidneys

Fl ammabl e, Fl ashpoint = 1F, -17C

Ti me Wi ght ed Average exposure linit 200-1000 parts per mllion
(470-2400 ng/ M3) (Varies substantially fromcountry to country)

Denat ured Al cohol: (Denatured Ethanol) This is ethyl alcohol with just

enough 'denaturant' to make you violently ill if you try to make a
cocktail out of it. Denaturants vary, but the nost common one is a few
percent nethyl alcohol (nmethanol). | couldn't find a MSDS on the

"denatured' version, so the info belowis fromthe ethanol MSDS. The
only major difference should be in toxicity by ingestion, which is the
whol e point of the denaturant. Ethanol is a fairly nmild solvent, and
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may require nore patience and el bow grease than others. On the other
hand, it's pretty safe. Water dissolves init, so you can use it to dry
off delicate itens that have gotten wet, or have been washed in water
first. Ethanol will cleanly renove even the nost fossilized protective
paper fromacrylic plastic (Plexiglass), if you let it soak overnight in
a plastic bag.

Somewhat toxic by ingestion (nostly because of denaturant)

Excessi ve exposure to vapors can cause eye and respiratory irritation

Fl ammabl e, Fl ashpoi nt = 50-55F, 10-13C

Ti me Wi ghted Average exposure lint 1000 parts per nillion (1900 ng/ M3)
Orange G l: (AKA OptiClear & lots of other tradenanes) This is listed as
a 'food oil distillate'. It's a volatile liquid extracted from orange
peels, and snells like oranges. The manufacture of 'Qpti C ear'
reconmends it as a replacenent for 'toluene, xylene, or chlorinated

hydr ocarbons such as TCE (Trichloroethylene). It is biodegradable.
This is the only type of solvent that is |isted as GRAS (Cenerally
Regarded as Safe).

Not consi dered toxic

Can cause skin irritation
Combusti bl e, Flashpoint = 140F, 60C
No exposure limt

Bef ore everyone floods ne with enmil asking where you can get this
stuff, "OptiClear' is an optical grade solvent used at the |ab where

work. It's probably a bit nore refined (and expensive) than what nopst
people need. The price info |l have is very old, but lists a case of
four 1 gallon jugs for $86. |It's manufactured by:

Nat i onal Di agnostics, |nc.
1013-1017 Kennedy Bl vd.
Manvill e, NJ 08835

(201) 722-8600

I have seen ads for other brands of orange based sol vents, but haven't
ever bought any. M local hardware stores don't seemto carry it. |If
soneone has a good source, |1'd love to hear about it.

What does "gage" (or "gauge") nean?

Webster's seens to prefer "gauge", but Machinery's Ready Reference
uses "gage" for sheet, and "gauge" for wire. Strictly speaking,
"gauge" is a neasuring device, and "gage" a neasurenent system

but conmon usage has corrupted the distinction.

An arbitrary assignment of nunbers to size, used on sheet, wre,

and many ot her things (tubing, shotgun bore, needles, and so on).
Unfortunately there are so many different standards that using gage
to specify a material is al nost usel ess, and perhaps even dangerous.
If in doubt, use decimals.

For example, in U S gage, the standard for sheet nmetal is based

on the weight of the netal, not on the thickness. 16-gage is listed
as approximately .0625 inch thick and 40 ounces per square foot

(the original standard was based on wought iron at .2778 pounds per
cubic inch; steel has alnobst entirely superseded wought iron for
sheet use, at .2833 pounds per cubic inch). Snaller nunbers refer
to greater thickness. There is no forrmula for converting gage to

t hi ckness or wei ght.
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Wre night be specified in Anerican or Browne & Sharpe, Birm ngham or
St ubs, Washburn & Moen, Trenton lIron Co., Stubs' Steel, Inperial Wre
gage, music wire gauge, or others. |In the US, |'ve conmmonly seen
electrical wire in AWG (Arerican Wre Gauge); even-nunbered val ues
are much nore conmon than odd ones. As an exanple, 12-gauge wire

is .081" (AW, .109" (Birm nghamor Stubs), .105" (Washburn & Men),
.028" (music wire gauge). |In nost cases a |larger gauge neans small er
Wi re, except nusic wire goes the other way around!

If you need specific values for specific gages, many are listed in
various references such as Machi nery's Handbook.

On Septenber 20, 1994, Row and Carson posted a nice |ist of npst of
t he gauge systens in use worl dwi de:

Al hoff & Muller Music Wre Gauge music wire

American Screw & Wre Co Miusic Wre Gauge music wire, spring wire
American Zinc Gauge zi nc sheet

ASA B32.1 uncoated thin flat nmetals USA
Bi r mi ngham Gauge BG iron hoop & strip, steel sheet
Bi r mi ngham Wre Gauge BWc iron & steel tel ephone wire
Bi r mi ngham Wre Gauge for Silver & Gold silver & gold

Brown & Sharpe Wre Gauge B & S non-ferrous sheet & strip
Brunton Music Wre Gauge music wire

Card Wre Gauge CWs fibre yarns

Continental Zi nc Gauge sheet & strip

English Music Wre Gauge music wire

English Zinc Wre Gauge zi nc sheet
Felten & Guilleame Music Wre Gauge music wire

Ger man Sheet Gauge sheet net al

Instrument Wre Gauge i nstrunent wire

| SO Metric Preferred Series (R388) all applications

Junge de Paris copper wires

Lancashire Pinion Wre Gauge LPG cast steel drill rods

Mat hi eson & Hegel er Gauge M & H zi nc sheet

MIlimetre Wre Gauge steel wire

Nati onal Wre Gauge NG steel wire

Poehl i mann Music Wre Gauge music wire

Printers Wre Gauge printers wire

Roebl i ng Wre Gauge steel wire

Sewi ng & Darning Needle Series sewi ng & darni ng needl es
Standard Wre Gauge SW wire & strip, tube thickness
Stitching Wre Gauge

Stubs Iron Wre Gauge iron wire

Stubs Steel Wre Gauge steel drill rod

Ti npl ate finished tinplate

Twist Drill & Steel Wre Gauge drill rod

US Gal vani sed Sheet Gauge GSG gal vani sed sheet

US Manufacturers' Standard Gauge MSG iron & steel sheets & plates
US Standard Gauge USG stainless steel

US Steel Wre Gauge USSWG steel wire

Washburn & Moen Gauge WG steel wire

Warrington Wre Gauge steel wire

Yorkshire Wre Gauge steel wire

38. Leveling a | athe
Most peopl e agree that a | athe should be properly leveled to get the

best accuracy. This seens to be true of large |athes nore than small
ones even if they are extrenely heavy. One nethod is to use a precision
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| evel, though Charlie G eennman (greenmana@lel phi.con pointed out

the followi ng method (|l ate January 1995) which was also witten

up in August 1995's Projects In Metal by Steve Wellcone:

I"l'l talk about this one nore tine, as it's worth it and you can go truly
crazy doing lathe alignment with a level unless it's a new or totally
unworn |lathe bed AND the top of the inverted V's (which do not contact
anything) are perfect. The saddle (on a V-bed | athe) does not touch the
top of the Vs (or it had better not). And it is the top of those Vs

that you are using to to align the bed. It is also the top of the Vs on
which things large and small fall. So if you have a new | athe bed then
fine, spend $100 or so, spend a nonth maki ng one, or borrow an alignnent
| evel and have at it. O you can depend on sinple geonetry -- the fact

that anything held in a chuck in the headstock HAS to revol ve about the
axi s of the headstock spindle, and use that technique to align the |athe
bed. . .

A good setup level indicates .0005"/foot and they are expensive.

You can set up your lathe this way. This works |I've done it. You have
to put sone neans of adjusting the feet of the |lathe bed that you can
adjust. The last chapter of Tubal Cain's Wrkholding in the Lathe has a
beautiful description of this. Get the lathe fairly | evel and sonewhat
ti ghtened dowmn. Get a good round rod that is very round and the sane

di ameter end to end. A nontrashed car strut will work. Put the rod in
the 3-jaw chuck. Get sonething like the Starrett last word and put it on
it's magbase and the nagbase on the conpound. Rotate the rod in the
3-jaw and adjust the conpound using the cross-slide such that the sw ng
on the dial exactly straddles the 0. Say there is 6thou total runout at
t he chuck. You' d want 3thou on each side of the O.

Run the carriage down toward the tailstock and again rotate the bar. The
actual runout you get is not inportant. What is inportant is that the
readi ng on both sides of the 0 is the sane. |If there's 20 thou tota
runout, you'd want 10 thou on each side of the 0. If it is say -8 and
plus 12 that nmeans that the right front leg (tailstock end, nearest you)
is high. Lower it a bit. Go back to the headstock and again set the dti
so that it straddles the 0, nove to the tail stock end of the bar and check
it again. Wen you get it such that the magnitude straddles the 0 at the
chuck end of the rod (the carriage as close to the headstock as you can
get it) and it straddles the 0 at the tail stock end, you've aligned the

| at he bed. Now, here's the pisser. You can see, quite literally, how
much (if any) wear there is in the bed by checking the rod al ong the way.

You will probably find that there is sone wear up near the headstock
And you can see how nuch wear there is by seeing the difference in the
straddle on the dti. |If you have a .0001 dti, all the better.

VWhat is inportant on the rod is that it is round and snooth and the sane
dianeter. It does not matter if it is straight as you know dammed wel |
that it's going to be sw nging around the headstock axis no nmatter how
bent! The only problemwith a really bent rod is the runout m ght go

beyond the range of your dti. You might want to read this a couple of
times and think about it before doing it. :-) This is not originial
with me (I'mnot smart enough). It is, | believe, original with Arthur

Gaucher, a retired tool and die maker who has forgotten nore about this
stuff than | shall ever know.

| had a pretty whacked Logan | athe bed and this technique told nme how
whacked it was and where. You can jack up the right front leg (the near
side of the tailstock end) to conpensate for one hell of a lot of bed
wear but unhappily the tailstock will no | onger be anywhere near aligned
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39.

with the headstock! So it won't really fix anything, but it will tel
you the truth about your lathe bed. And itt will allow you to 'average'
the error such that you ninimze the problemof a *little* bed wear

wi thout throwing the tailstock out by rmuch

W nd Chi nes

Fromtime to tine people ask how to nake wi nd chi mes, especially
how to cal culate the I engths of the tubes/rods. There is no precise
answer to this question! Let's discuss it.

There was an article in Projects In Metal, Decenmber 1991,

"Ei ght-tube Wnd Chines" by Thonas F. Howard. This is probably also
reprinted in one of the "Metalworking" books by Village Press that
condense issues of the magazine. |1'Il refer to this article in a
few places sinply as "Howard"

First, there are |lots of aspects of naking one, other than how | ong
to cut the chimes. How nmany chinmes? Wat kind of chord do you want
(maj or, mnor, pentatonic, etc.). How should you arrange then?

How bi g should the cl apper be?

First we'll discuss the chines thensel ves, and address materi al and
| engt h.
Different materials react in different ways. The tone will depend on

the material (steel, alunm num brass, the exact alloy, heat treatnent
and so on), whether you are using a solid cylinder or a tube, and if

a tube, the wall thickness. It may al so depend on the hangi ng net hod,
and the tone quality will depend on how you strike a tube (with a hard
obj ect or a soft one, for exanple). Howard suggests hardwoods.

Note that with a whistle, such as an organ pipe, the pitch is deternm ned

primarily by the length of the air colum. It is the air that vibrates.
The pipe material hel ps determne the "tinbre" or "voice" of the pipe,
but the air colum determines the pitch. 1In a wind chinme, the pipe

itself is being struck and the air colum has little to do with things
(especially if the pipe is a solid cylinder!).

Cenerally you will need to cut by trial and error, using a piano or
sonme other reference if you want to get close. You can also do it
by ear if you're either good or tolerant. But we can help you get cl ose.

If a chinmeis cut in half, the newtone will be *four* tines the
frequency, or two octaves up in pitch. To progress fromone standard
nmusical note to the next, each note is different in frequency by the
twel fth root of 2, or about 1.059463. For chines, we need the square
root of this nunmber, which is about 1.0293. |In other words, if our
"reference" chinme is 1 foot long, the next lower note in the

equal -tenpered scale would be 1.0293 feet or 1 foot and .3516 inches or
close to 1 foot, 23/64 inches. Many people can detect notes out of tune
(relative to another) by a few percent of one note. So, cutting the
chinmes to proper length is inportant.

One fornmula was presented in a book, "Misic, Physics and Engi neering"
by O sen, for a tube, free at both ends:

f=1.133 pi Kv / (172

K=sgrt(anr2 + ai"2) / 2
{radius of gyration of a hollow circular cylinder}
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Here pi=3.14159..., f is frequency (in Hz), | is length (incm and v is
the velocity of sound in the material of the tube wall (eg Aluminiumis
5.1E5 cm's). Note that Kis different for different cross-sections

(I think it is K=a/2 for a solid circular bar). a and ai are the outer
and i nner radius of the tube (in cm.

See al so "Basic Acoustics" by Donald E. Hall, Harper & Row, NY, 1987.
This book points out that for two bars being identical except in their
I engths, their frequencies are rel ated as:

f1/ f2 = (L1/ L2)"2

There are several different nusical scales to choose from |In the Wstern
worl d, scales revolve around 12 equal ly spaced tones (equal tenpered) but
nmost nusic uses only 8 of the twelve. Which 8? This deternines whether
the scale is "mgjor" or "mnor" (or one of several |ess conmon scal es).
Anot her scale for wind chines is the pentatonic scale (5 tones) used by
eastern music. The advantage here is that no conbination of pentatonic
notes is considered dissonant (displeasing).

Construction details: The chinmes and cl apper shoul d be spaced so the
clapper will hit either one chine, or two chinmes, and no nore. The order
of the chinmes is inportant for two reasons: |t hel ps keep the weights
distributed so the whole thing does not tilt, and it ensures that any
pair of chinmes will sound nice when struck together.

K, so nuch for the theory. Let's take a | ook at suggested | engths,
courtesy of Howard:

16 7/8, 17 3/8, 18 7/16, 19 1/2, 20 3/4, 21 3/8, 22 3/4, 224 1/8.

Ei ght chinmes. Viewed fromthe top, he shows a hanging order starting
at the 12:00 position of chime 1, 5, 2, 6, 3, 7, 4, and 8. For 1/2"
OD tubing with a 2-inch clapper, the chines are placed on a 4.5-inch
di aneter. These lengths are close to theory for a major chord, but
rounded to the nearest 16th.

16 5/8, 17 5/8, 19 1/4, 20 7/16, 21 5/8, 23 3/4.
This is a six-chimer, hung with the sanme spacing as the one above
but | eaving two gaps: (blank), 1, 4, 2, (blank), 5, 3, and 6.

Anot her consideration is how where to hang each chinme. It has been
reported that hangi ng them.2242xl ength fromthe end works well because
this is a node point of the fundanmental frequency (in other words, it

wiggles less there!). |If you hang themusing nylon fishing |ine be
certain to deburr the hole and snooth it, and don't place anything
val uabl e under it (like a glass table)!. Also note the actual distance

varies for each chine.

On the topic of naterials, soft metals such as copper will generate "soft"
tones, like hitting a bottle with a rubber mallet. Hard netals like
steels or certain alumnumalloys giver a sharper tone, like hitting a

bottle with a ball peen hammer (not including breakage). Sharper tones
seemto be common on very snall chines (a few inches to maybe 6 inches)
which al so seemto use solid rods. Softer tones are common on | arge ones
(a foot or nore). Also, larger D is supposed to yield softer tones

and | onger-1lasting tones.

Cutting the chinmes requires sonme thought, especially if you make a few

hundred. Sone suggest a chop saw with an abrasive blade, to get a better
finish than you'd achieve with a toothed bl ade. Renenber that al um num
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dust is flammable and burns very hot, so don't let it accurmulate. Use
a blade that is conpatible with what you're cutting.

Sonme people like to use electrical conduit for the chines. O her suggest
seam ess "chro-nmo" 4130 bicycle frane tubing, while copper water pipe also

seens useful. Possibly plugging one end or both will alter the sound but
I"'mnot sure how at this point.
This is the FAQ for rec.crafts.metalworking. It is in several pieces

to keep the overall size of each part belowthe limts inposed by
some news systems. This is part 9 of 11.

Generally, units below are United States dollars, degrees Fahrenheit,
and all the other silly backwards units we Anericans still use. Sorry.

40. Pati nas

"Patina" -- "A surface appearance of sonething grown beautiful esp. with
age or use."

Usual |y used in reference to copper, but also applicable to bronze,
steel, and other materi al s.

This is a very broad topic that depends greatly on the material being
treated, purity of the treatnent, environnent, and eye of the behol der.
There nmust be hundreds or thousands of ways to do this, and sone of them
may be old wives' tales. | have no way to verify these! For the nost
part these are quotes from postings. For the nost part it seens to

rely on ammoni a or other nitrogen conpounds. Note that anmonia can cause
brass to stress fracture (e.g. don't clean firearmcartridges with it!).

Ceaning the work is often stressed, and you can't usually get the
patina quickly. It takes tinme to sinulate age!

"It is common practice to treat copper roofs wi th amoni um sul phate to
formthe green color quickly; it is not exactly an oxide, and sinple
weat heri ng sonetines does not do the trick." (From John Witnore,

whi t @ar son. u. washi ngt on. edu).

"Unl ess you want to waste a lot of tinme experinenting and then still
possi bly not get a coating that will stay green, use a conmercial patina
made for that purpose. W use it in stained glass work. |'msure it is
avail abl e from anywhere that sells scul pture or architectural supplies.”
(From John De Arnond, jgd@li xie.con.

"Currently | patinate the brass with "Verde-1t" (a chloride acid) and a
bl acking acid (sel enium based). Can anyone reconmend ot her surface
treatments? | also shine with anti-oxidants "Nevr-Dull" and "Peek"

How long will these last? Can | do better? (I got tired of |acquering
wires...)" (From WMatt Brand, brand@.ils. nw. edu)

[Electroplating a patina] "...the nmethod consists of treating the copper
anodically in a solution of:

magnesi um sul phat e 10 percent
magnesi um hydr oxi de 2 percent
pot assi um bromat e 2 percent

Solution is held at about 95 degrees C, current density of about
0.04 A/(dmsquared) for fifteen mnutes. Initially deposit is
CuS04. Cu(OH) 2, but increases in basicity on exposure until the
conposition of the patina is reached.
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This is fromH Silman, et. al., Protective and Decorative Coatings for
Metal s, Finishing Publications..." (From Rob Paul ey,
rob. paul ey@tri. gatech. edu).

"Here are a couple of green patinas to try:

1 Thsp amoni um chl oride (Sal amoni ac)

1 Thsp salt

1 oz anmoni a

1 qt. bottled or distilled water
Mx all in a plastic container that will be only for the patina m x and
not used for other things. Warmor hot water will help the solids
di ssol ve better. Spray the patina on the clean oil free copper and | et
set for 2 or 3 hours to dry then repeat 3 or so nore tinmes until you get
what you want. You can al so soak sawdust with the patina and pack it
around the copper piece and seal it in a plastic bag for a day or 3.
I have never used this patina but | have seen it and it can be very nice
and snoot h.
| have used the following patina a lot. 1In a glass container nix up sone
nitric acid with water (1 part acid (reagent 75% pure) to 2 parts water).
Always add the acid to the water slowy. Add to that m x sone scraps of
copper to dissolve in the acid until the acid no |Ionger dissolves the
copper. Do this outside where no body will get into it because it nakes
a deadly nitrous gas (not nitrous oxide). The solution will be a very
dark blue. You have just made cupric nitrate. You can use a brush to
apply the patina. Using a torch to accelerate the drying can work wel |
but be careful not to over heat because it will turn black and crusty.
The funes are not good to breathe. This patina can also be used |ike
the first patina.
Al'l patinas can, after they have set a few days, be waxed with paste wax
(car wax). | have a copper bow with the second patina on it that was
waxed 3 years ago and it still |ooks good." (From marck3@ol.com

"You can get cupric nitrate at chenical supply houses. It works vary fast.
I got a nice effect by dissolving about 2 tabl espoons of the cupric
nitrate crystals in a plastic spray bottle (with about 1 quart water).
This was one of those sprayers that "Fantastic" cleaner cones in.
Pre-heating the copper alters the nottling and texture too.

Experi nment on copper scraps with different strengths of solution and
anount of patina solution applied.”" (From Daniel Wl d, danw@ani x.com

"To col our Copper or Brass G een:

Cupric nitrate Cu( NQB) 2 40 grans

Anmmroni um chl ori de NH4 CL 40 gramns

Cal cium chl ori de Cadl 2, 2H20 40 grams
Add distilled water to nake 1 litre. Brush onto a cl ean surface.
This is froman old text book, | haven't tried this one, but others in
t he book have worked well for ne." (From Steve Rayner,

ud233@reenet. Vi ctori a. BC. CA)

"The nost common is to wash with a mld solution of sal ammoni ac di ssol ved
in water. Just brush (or preferably spray) it on & allowto air dry.
Repeat as necessary to achieve the desired results.

If you want an old roofers trick, and one that is nmuch nore effective

m ght add, piss on it! It is still conmon practice for the roofing crew
to all pee in a communal bucket and pour it over the roof at the end of
each day to force a patina." (From Gary Hubert, gary. hubert @anrem con)

"Well, one thing that works well for ne is dornmant spray, the
lime/sul fur kind. You can get it at your gardeni ng supply store.
Produces sone really colorful patinas depending on strength of solution
and how long you dip the netal." (From coppers@el eport.comn
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"Personally | use a solution of linme/sulfur dormant spray (very weak) and
let it sit for up to three nonths in solution. O if your area has hard
water (lots of nminerals) just drop it in the toilet tank and let it sit

until it looks good (this is a technique used by antiquities forgers).
A good solid patina takes tine." (From Carl Mork, carl.nork@wcs. org)
"NOTE: no patina is truly "tough". None of them can resist scratching.

Al'l you can expect is that light surface contact won't 'knock' bits off.
You should plan to treat any patina with | acquer or plain wod wax.
Three et hods cone to mnd

CGet a plastic or glass sealable container. Put your copper in it and
cover it with a layer of salt. Put an open container of ammonia in
there. Seal the whole thing up, conme back several hours later. This
gi ves a bl ue-green surface.

Make up a solution of 2 cups water, 1 tablespoon salt, 1 tabl espoon
ammoni um chloride. Put it in a spray bottle. Heat copper to over the
boiling point of water. Lightly spray the surface. The water should

i medi ately "sizzle" off. The color will take 5-15 ninutes to devel op
May be repeated. This gives a nore green than blue col or.

Cet a container, fill with sawdust. Saturate the sawdust w th anmoni a.
Add lots of salt, mx well. Bury your copper init. Cone back in an
hour. This gives a very nice speckly blue&green surface. You can
control the speckle by howwell it's all mxed together and how fine
t he sawdust is."

(From M ke Schechter M ke _Schechter @sr. syr. edu)

"From - 'Creative Gold and Silversmthing by Sharr Choate
Col ouri ng Copper G een
"A patina is produced on the netal by brushing the surface with a
sol ution consisting of 1 gram each of copper nitrate, ammonia chloride,
calciumchloride, and 1 ounce of water. When the colour is reached the
article is set aside to dry.
A patina can al so be produced by pouring a hot solution consisting of 1
1/2 granms of copper nitrate and 6 ounces of water onto the netal and
allowing it to dry." (Quoted by darrell. markew t z@nbassador. com

"The best 'cookbook' | have with patina forrmula is:

METHODS FOR MODERN SCULPTORS [see reference section, bel ow
For pre-m xed patina and coloring solutions in small anmounts, the JAX
brand handl ed by Merritt's Antiques at 610-689-9541 are OK. They have
several at $7.50/pint. For ny owm work, | brew ny own. Depending on
what color or effect | want, | use cupric nitrate, amoni um chl oride
and burned oils, alone or in conbination. For those who want to
experiment with small pieces, get sonme "gun bluing" at the local sporting
goods store and try different times and dilutions."
(from brnzcaster @ol.com

"This [ METHODS FOR MODERN SCULPTORS] is an OK book. Starting from

absol ute scratch, | have been able to get the sinplest recipes to work.
However, *there is no substitute for watching sonebody do it*. M advice
to amateurs is, read the book first, then spy on your |ocal foundry, and
see what the notion is like for heating an area evenly with a torch, how
to use a stipple brush, the way a cupric nitrate solution should sizzle,
how to keep drips away, what to do when you've flanmed the end of your
brush and there are bits of charred bristle everywhere. A thousand
things that will never be in the book." (From sheba@ani x.con)
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"Regarding the hot oil patina: | preheat the netal, sane as with the
aqueous solutions. Use the *m ni nunt anount of oil. Sometinmes | cut it
with mneral spirits. Mstly, | stick with either Linseed or Tung oils."

(From brnzcaster @ol .com

"Copper (I1) sulfide solution will react with the copper, but will

produce a greener tint. It does interesting things to other netals, too.
Copper sul fide conmes as a solution, or translucent-blue pebbles (like
rock salt) or a fine blue powder. The latter two can be dissolved in hot
water to produce the solution.™ (From Derek Streeter, dns27@ornell. edu)

"I believe you nean copper sul phate. Copper sul phide is a bl ack,

i nsoluble material responsible for the color of sone patinas along with
the oxide. | have used copper sulphate, and it fits the description of
t he conmpound that you are describing. Have fun."

(From jgerken@dccl0. ucsd. edu)

"As for coloring nmetal - this is not ny field, but | know a tiny bit
about it. In ny opinion, it is best to color netal by changing the col or
of the netal itself (rather than by painting it). There are severa
books on the subject; "The Art of Patinas" and "The Col oring, Bronzing
and Patinization of Metals" [see reference section, below] are two that
come to mnd. These processes involve oxidizing or chemcally reacting
the surface of the nmetal to nake it change color - usually, this also
protects the nmetal fromfurther reaction to the elenments. |If you wish to
obtain sonme references on this subject, | can reconmend [Craft Books].
They have, at |east, the book on Col oring, Bronzing and Patination."
(From dougl as. w ggi ns@wcs. or g)

"Clean and degrease the netal and dunk it in liquid flours of sulfur
Brass doesn't put on a patina |ike bronze (brass being around 1/3 zinc).
At least that's my experience." (From coppers@el eport.com

"A salt water or vinegar solution sprayed on the nmetal and sealed with an

open contai ner of ammonia will produce a blue patina. | have enclosed it
i n tupperware and garbage bags according to the size of the piece. The
fumes will react with the solution." (From roneug@ol.con)

"A permanent Patina for Copper (quoting from Henley's book):

Green -

Sodi um chl ori de 37 parts
Anmmoni a wat er 75 parts
Ammoni um chl ori de 37 parts

Strong wi ne vinegar 5,000 parts
M x and dissolve. Apply to object to be treated, with a canel's-hair
pencil. Repeat the operation until the desired shade of green is reached.
<end quot e>
First off you may be wondering where to get these chem cals:

Sodiumchloride - This is table salt (Nad)

Amonia water - This is what you buy when you buy liquid anmoni a
cl eaner (get the stuff w thout any other cleaning agents added).

Ammoni um chloride - This is a little tougher. This is sonetines used
in things |ike solder flux. However, it is also found in many of
those kids chemistry sets. Try a good hobby shop - they often
carry replacenent chenmicals for those sets (these are usually a
little pricey for what you get, but you don't need nuch).

Strong wi ne vinegar - Wl I, you can by wi ne vinegar fromthe grocery
store (this is maybe 7% acetic acid). However, since acetic acid
is the chemical we're looking for, and it's also used in photo
fixing, you can find acetic acid in 28% and gl aci al (10099 at a good
photo shop. 28%is by far good enough
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Henl ey's says to use a canels hair brush, |'ve used one of those snall,
triangul ar makeup sponges with success. Keep in mind that the patina
(verdigris) will appear as the solution dries on the copper surface.
Several applications will probably necessary to get the depth of color
you want. Heating the copper helps also, but isn't necessary. Note!
Don't soak the copper in the solution, it won't turn green and the
acetic acid will eventually start to eat away the copper

Al so, the copper should be CLEAN when you do this. Steel wool and and
then wipe it with Hydrochloric acid (Muratic acid at your hardware store

- and be careful - rubber gloves, protect the eyes and get sone
ventilation). | usually w pe off whatever remains of the HCL when |I'm
done with a little distilled water." (From Eric Kasten

Ti gger @ bm cl . nsu. edu)

[ Brown/ bl ack on bronze] "Liver of sulfur is, as obtained by nme from Bryant
Labs, Potash Sulfurated (Lunps). | think that means "l unps of sul furated
potash". It turns copper alloys brown, nore or less attractively varying
with the exact alloy. By using a very concentrated solution and/or
several applications a dark brown can be produced, but nothing I'd call
"bl ack". Adding sonme ammnium sulfide (a _truly foul-snmelling liquid

al so obtainable fromBryant) helps for that, it gives a bluer-toned brown
by itself. Either works ok cold and very well hot."

(From sheba@ani x. conm

[It has been reported that "liver of sulfur" is potassiumsulfide, or
a mxture of potassiumsulfides. JK]

"Oppi Untracht has a few books out, one is called "Jewelry Concepts and
Technol ogy", published by Doubl eday. Another is "Metal Techniques for
Craftsmen (Persons)", also try Rio Grande Supply 800 443-6766, they have
great tech support and supplies." (From Denise M Mier,

deni sem@nyc. pi pel i ne. com

[Rust finish on Ironwork} "Many netal worker/artists use nuriatic acid to
get the finish you are after. Use with plenty of ventilation! Do sone
background checking on how to mx acid with water (never pour water into
acid; do only vice-versa), what dilution to use, howto neutralize
surface after etching, howto handle, store, and dispose of the acid.

You can get sone at a masonry-supplies store (it is used to etch unwanted
concrete grout off stone and brick). Be careful!" (From Laurence R
Swai n, |swai n@wrld.std.com

Steve Rayner (ud233@reenet. Victoria.BC CA) posted the followi ng on
March 6 1996 as a way of bl uing/ bl ackeni ng brass:

| just found this in an old Popul ar Mechanics book. The fornula may
be of use to sonme of you

Sodi um t hi osul phat e (Hypo) 1/2 pound
Lead acetate................... 2 Qz.
Water. . ... ... ... ... .. 1 gallon (US.)

Heat to near boiling (200 F.), and i merse work piece in solution
suspended by a brass wire. Add nore |ead acetate to deepen the col our,
and speed up the reaction.

| woul d suggest using a pyrex container, as the hypo will react with
iron directly blackening the container.
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An article by Rand Esser, esser@rtnetal.pdial.interpath.net, was posted
as part of a "newsletter" fromArtMetal. Rand has kindly allowed ne to
include the information here, with the followi ng notice:

Copyright 1994 Rand Esser. May be reproduced without perm ssion by
not for profit groups for educational use only.

The i ntroduction included:

Rand Esser, a Raleigh, North Carolina netal worker who specializes in

| anps and furniture, denonstrated the application of various patinas
on steel and brass. Rand uses chenmicals to achieve different oxidized
surfaces on netal, often |ayering patinas on top of each other to

achi eve unique and distinctive effects. The patinas are then seal ed
with hot wax.

The article foll ows:

PATI NAS ON STEEL

By Rand Esser

The patinas denonstrated at the March 12 neeting were copper sulfate
sol ution, Black Topaz, and Rusty Red.

I mx ny own copper sulfate solution by mxing copper sulfate crystals

with water, a little at a tine, until the water will no | onger dissolve
the copper sulfate. Copper sulfate is available at Southern States
stores.

Bl ack Topaz and Rusty Red are sold by Sur-Fin Chenical Corporation.
Sur-Fin will send you a finish kit including seven six ounce bottles of
their finishes for $50 (they also sell patinas for other metals). Larger
sizes fromone to fifty-gallons are avail abl e.

These finishes result in a variety of effects depending on strength of the
solution, reaction time, relative hunmidity, tenperature, surface texture,
and type of top coating.

The Rusty Red and copper sulfate solution create simlar effects. The
Rusty red seens to be a bit nore red and the copper sulfate is a bit

nmore orange. | prefer the copper sulfate solution. It is nore beautiful
and | ess expensive than the Rusty Red.

TIPS FOR PATI NAS ON STEEL

The surface to be finished nust be conpletely clean. Renove all scale by
sandbl asting or wire brushing. Different surface textures will create
different results. Sand bl asted surfaces tend to be nore dull and
require a shorter reaction tine. Wre brushed surfaces will be shinier
but require a longer reaction tinme. | sandblast first to renove the
scale and then wire brush to create a shiny surface.

Renove all grease, oil, and, dirt with mneral spirits. Surface nust be
white glove clean for best results. D fferent concentrations of the finish
solutions give different results. Sur-Fin recommends diluting the Bl ack
Topaz 1:10 with water. | have used the Black Topaz at 1:5 with a very
brown /black result. Different reaction tinmes give different results.
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usual ly | eave the solutions on for just a few m nutes. The Bl ack Topaz
ranges froma jet black with a short reaction tine to bluish, greenish
black with longer reaction tines to brown/black with very |long reaction
times. The Rusty Red and copper sulfate solutions range froma I|ight
copper plating effect to light rust to a dark crusty rust dependi ng upon
reaction tine.

Sone interesting effects can be created by using two or nore finishes on
the sane piece. The Rusty Red and copper sulfate solution will work on
top of the Black Topaz finish. The Black Topaz does not seemto work on

top of the others. | often begin with the Black Topaz and drizzle, drip,
or brush a pattern on specific areas of the surface, |eaving other areas
bare. | then allow the Black Topaz solution to react until it is dry.

Then | cone back and coat the entire piece with the Black Topaz sol ution
and quickly rinse the piece in water to stop the reaction. The areas
treated first will have a different tone than the areas treated | ater.

I then come back over the piece with the Rusty Red and/or copper sulfate
solution and brush, drip, drop or drizzle it in specific areas to create
coppery or rusty highlights. The entire piece is then thoroughly rinsed
with water to stop the reaction

Once you have stopped the reaction by rinsing with water, allow the piece
to air dry or speed up the process by heating it with a torch. At this
point the piece is not very pretty. You will not know what the piece wll
ultimately |l ook like until you apply a top coat.

| usually heat the piece with a torch until it is barely hot and then
apply wax with a lint free cloth. | have heard that linseed oil also
works well. At this point the patina will reveal itself in its final

state. By applying nore wax and rubbing | can usually renove sone of
the nore rusty spots revealing coppery areas. Additional coatings of

wax Will create a shinier finish with nore depth.
SAFETY
These chem cal s are poisonous. They wll irritate your skin and eyes.

Wear rubber gl oves, goggles, protective clothing, and a respirator.
Read the | abels on these products and di spose of properly.
Keep them away from your Ki ds.

PERSI STENCE

It takes tinme and experinentation to get good results with these

chem cals. Your finishes are likely to | ook different frommne due to
the many variables involved. | amcontinually experinenting with
different finishes on netals, steel in particular. | would like to
conpile a data base of information on this subject to share with other
nmet al wor ker s.

If you have information that you would like to share please |l et ne know
Rand Esser
302 d ascock Street
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Ral ei gh, North Carolina 27604

or send e-mail to:
esser @rtnetal . pdial.interpath. net

Vendor Addresses for Pre-M xed Pati nas:

Sur - Fin Chem cal Corp.
1530 Spence St.
Los Angeles, CA 90023
(213) 262-8108

Chem cal s for mxing your own patinas.
Bryant Laboratory

1101 Fifth St

Ber kel ey, CA 94710

800 367-3141

Supplier of Brass, Copper, sheet, plate, bar, etc.
Met al Supply Co.

4001 G St.

Phi | adel phia, PA 19124

800- 638- 2521

[end of Rand's article]

On March 29, 1996, Charles Lewton-Brain (brainnet@advision.com posted
sonme advi ce on cl eaning, and patinas on steel.

It is really inmpportant to have a clean surface for goodresults: This nay
be Fantastick scrubbi ngs, or nore:

G eani ng Metal Surfaces, copyright Lewton-Brain 1985-91

For all netal coloring and el ectroplating a clean nmetal surface is
essential. The cleaning process nust renove mneral oils, organic oils
and greases as well as traces of chemicals on the surface. It nust renove

oxi dati on which nmight interfere with the netal coloration or plating
adhesion and it should possible activate or roughen the netal surface to
better receive the treatnent.

O eani ng may be acconpli shed using nechani cal (abrasive), chenical
(heating, solvents, pickling with acids) and electrolytic

(el ectrocl eani ng, electrostripping) nmeans. Exanples of easily achieved

cl ean surfaces include sandbl asted ones and ones scrubbed well twice with
rinsings using Fantastic. A pumice rub followed by scrubbing with

di shwashing |iquid and ammoni a on a toothbrush does pretty well. Repeated
scrubs with Fantastic work. Best of all is electrocleaning.

A sinple procedure is:

1.0 Anneal and pickle in suitable acid.

1.1 Rinse 3-5 times in running water.

1.2 Dip into simrering ammoni a and detergent solution and scrub well.
1.3 Rinse well 5 - 10 tines.

NB: el ectrocl eaning can be used after step 1.3. Wile steps 1.0-1.3
produce a quite clean surface by thenselves if one is electrocleaning it
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is not a bad idea to pre-clean using steps 1.0-1.3 so as to make the
el ectrocl eaning solution last longer and lower it's work load in
cleaning the netal surface.

A much better and surer procedure is:

0 Renove oxides with punice
2.1 Ri nse wel | .
2 El ectroclean for 1.5 - 2.5 minutes, object as cathode, then reverse
the polarity for a few seconds.
2.3 Rinse 3- 5 tines in running water.
2.4 Dipin 1:10 sulfuric acid to neutralize the el ectrocl eaning solution
and activate surface. (15 seconds or so).
2.5 Rinse 3 - 5 times in running water.

After cleaning, the netal should be placed in running or circulating water

(preferably distilled) to avoid oxidation until it is plated or col oured.
One can of course plate or colour immediately after cleaning. In all

cl eani ng nmethods the piece nust either be wired to suspend it in the
solution or held with tweezers. It nust afterwards be very well rinsed to

renove all traces of cleaning chemicals. Do not touch the surface once it
is free of grease.

Sand bl asting nay be substituted for steps 1.0 and 2.0 above, a sand
bl asted surface is clean but can be danaged easily as well as being matte
i n appearance.

Sanpl e El ectrocl eani ng sol ution:

Sodi um carbonate 50 grans Current density: 1-3A/dnR
Tri sodi um phosphate 25 grans Polarity: 1 - 3 mnutes
Cat hodi ¢ (of work)

Sodi um Hydroxide 25 grans 5 - 10 seconds Anodic

Wat er 2000 n

Operating Tenperature 60-70C

PATI NA ON STEEL:
A method of patinating steel, copyright Lewon-Brain 1990

Warni ng: This procedure should be undertaken with appropriate precautions;
goggl es, gloves, protective clothing, adequate ventilation.

As part of a large scale patination project in which | patinated a stee
roof surface 24 by 48 feet on both sides | performed sone 40 experinents
to find out howto patinate the steel which was a requirenent for

structural reasons. 1In doing so | also experinented with paint, buying
over $350.00 worth of spray paint, eventually finding one single color
which for all intents and purposes is green patina. Wen placed in

recesses and the high areas are rubbed off it is indistinguishable froma
cupric nitrate patina. It is a car paint: GM 42, 1980 Chevrol et Medi um
Geen. Wile this is ideal for snaller surfaces ny paint experinents did
not produce the surface effects | required on the |large scal e work.
reasoned that if | could plate the steel with copper and then convert the
copper to patina in a fume not only would the job be easier but it would
al so be safer than dealing with solvents or corrosive patination

techni ques (such as a cupric nitrate patination) over |arge surface

areas. | was dealing with 4 x 8 foot sheet steel to be equally patinated
on both sides sinultaneously. Qher types of objects mght be easier to
deal with. 'Tents' of polyethylene plastic sheeting stapled to a

framewor k of 'econony' studs were built. The construction of such a tent
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requires that it be sealed (draped onto the floor fromthe frame and then
wei ghted down). The object inside is positioned on supports of sone kind
so that it is suspended off the floor in the air inside the tent. Then
pans of househol d anmonia are placed underneath the object. The funes
attack copper or copper based alloy surfaces. Under nornal conditions one
can activate a copper containing surface with a dilute salt solution to
speed up the procedure and obtain a blue patination but this proved too

corrosive for dealing with steel. The final procedure chosen was as
foll ows:
1) The steel was cleaned well. Sandblasting would be ideal but was

impractical for the project. Solvents were also out for safety reasons on
such | arge surfaces wi thout good ventilation. W ended up using
Fantastic cleaner. Two scrubbings with Fantastic on | arge sponges and
good rinsings in between and after were adequate nost of the tine. The
surfaces were then left danp with the rinse water. Only the edges were
handl ed to avoid contam nation of the cleaned surfaces.

2) A contact plating solution for copper plating was prepared (see bel ow)
and this was applied to the steel using paint rollers (goggles/gloves!).
Brushes work also but the paint roller is a bit nore gentle. Plating
occurs instantly. Several passes nmay be made over the sanme area, w thout
pressing hard, which can renove the delicate plating. The surface was
then rinsed very well. |If areas of the plating lifted grease residues
were the cause and a further |ocal Fantastic spongi ng and good rinsing
sufficed to allow plating to take place. After final rinsing the steel
(held by the edges) was taken to the tent. One nobves fast to retain the
surface noisture.

3) The steel was then placed in the tent and pans of ammoni a encl osed
under it. The tent was sealed. The centers of the thin sheet sagged
causi ng pooling, therefore we built a wooden support with a single nai
poi nting upwards to support the sheet. Mre stable objects would not need
support, though pooling may be factor to consider dependi ng upon the
surface relief. The time required to convert the copper plating was
optimal at about 1-1 and a half hours.

4) The steel was renoved and gently rinsed as scrubbing or hard spraying

can renove the delicate patina surface. It will be a mxture of blues,
greens and hints of brownish red where pooling has occurred and the
surface dried. In ny case | chose to re-introduce pink spatter marks to

the surface by spattering droplets of the contact plating solution onto
the patina surface where they instantly went pinkish-brown. The steel was
then dried with fans and i nmedi ately seal ed usi ng cl ear autonobil e enane
paint. | then went back with stencils and gold spray paint to further
nodi fy the surface.

The steps in the procedure are then: Cean, rinse,plate, rinse, fune,
rinse, dry and seal

The conversion process

The copper on the surface is attacked by ammonia liquid, not as nuch by
the funme which has a different chem cal conposition than the liquid. The
wat er danpened surface slowy takes in ammonia funes where they are
converted to anmonia liquid in solution so that they can attack the
copper. The purpose of the pans of ammoni a bel ow the object is to provide
a constant vapor pressure which repl eni shes the amonia on the surface at
a constant rate as it is used up in converting the copper to patina. This
system therefore ensures better overall constant dilution control than
begi nning with ammni a on the surface.

Control Factors:

Resists: Resists may be used to prevent plating or to prevent the plating
from being converted to patina by the funes. Resists to plating may be a
greasy material (litho-crayon, oil) or thinned rubber cenent. O her
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resists require too much cleaning tinme and may need sol vents for renoval .
Resists to patination may be a protective spray through stencils (Pan) or
t hi nned rubber cenment. Pattern control through resists is easy.

Time: Tinme is a factor in all fumngs. Experinent with various tinmes on
sanpl e pieces to have a palette of process marks (colors, tones, effects)
to choose from

Pooling: \Where pooling occurs variations in color will result. Pooling
can be encouraged and controlled by |ocal application of greases before or
during patination and by the position and shape of the object. Various
liquid thicknesses cause surface variations.

Sealers: Sealers will each have a characteristic effect on the surface.

I recomrend making a palette of various sealing options over a patinated
surface. Exanples of sealers include waxes, oils, lacquers, transparent
acrylics, enanels, varnishes and so on. They often have a tendency to
darken the colors on the surface. | prefer clear auto enanel or Spray-Lac
nunber 1473 professional Finish Clear Dead Flat lacquer. It is available
fromStar Chem cal based in Hinsdale Illinois, Deerfield Beach, Florida
and Dallas Texas. It is an industrial quality spray and requires good
ventilation. It is very unobtrusive on a surface. Wth any spray the
surface chosen can be glossy, like paint (in which case why not use

pai nt?) or shortly after spraying can be matted down with a cloth pad for
better surface control

QO her Chemicals: | nentioned dilute salt solutions earlier. Mny
chemcals will nodify surfaces. (Renenber never to nix bl each and
ammoni a). Experinmentation and sanple nmaking will offer the user control

choi ces. Suggestions for initial investigations include salt, vinegar,
baki ng soda and | ocal heating. There are a nunber of patination books
avail able including one | sell on patinas for small studios.

Contact Plating Solution Recipe
Al'l safety warnings apply. Al ways add Acid to Water!! Goggl es/ d oves!

250 grans copper sulfate (CuSO) Technical grade chenmicals for this
solution is fine.

42 cc sulfuric acid

Distilled water to the 1000 m |evel.

Put about 800cc water into plastic or glass container after nmarking

the 1000cc level on it. Add the copper sulfate and stir to dissolve.
Slowly pour a thin streamof acid into the swirling water. Heat is
evol ved- be aware of this. Rinse the acid container with distilled water
and top up the mxture with it to the 1000 m level. This solution can
al so be used as an electroforni ng solution for growi ng copper. Renmenber
aci ds are dangerous. A dust mask is suggested around chem cals. Wrk
cleanly. Copper salts are toxic and irritant and should be handled with
care. Dispose of properly.

BOOKS:

Ron Young's books are very good for |arger scale work. H s Contenporary
Pati nati on makes up for the poor safety attitude in the Methods for Mdern
Scul ptors book. The fornmer is a working, useful studio guide to
patination unlike the nmonunental Col ouring, Bronzing and Patination of
Metal s put out in 1983 by Hughes and Rowe.

Aut hor Title
Ronal d Young, Robert Fennell Methods for Mddern Scul ptors
Ronal d Young Cont enporary Patination
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Source: Ronald Young
Scul pt - Nouveau
21 Redwood Drive
San Rafael, California,
94901, USA

I f ordering books through the nail New World Books is to be reconmended.
They will obtain for one any book in print in North Anerica for 10-30% of f
the list price, including Jewelry Concepts and Technol ogy by Untracht for
about $70.00. Their address is:

Source: New Worl d Books
2 Cains Road, PO Box 89
Suffern, New York, 10901, USA

Cheap Thrills in the Tool Shop, goldsmthing tricks book by Charles
Lewton-Brain. Also 'Patinas for Small Studios" 15.50 plus 3.00 shipping.

Source: Brain Press, Box 1624, Ste M Calgary, Al berta, T2P 1N3, Canada
(403) 263-3955, fax: (403) 283-9053, Enmil to brainnet @advi si on.com
(offers 10% di scount to internet users)

[end of text by Charles Lew on-Brain]

Ref er ences:
_Henl ey' s_Fornul as_For_Hone_and_Wor kshop_
Edited by Gardner D. Hi scox, ME.
Avenel Books, New York (C) 1979
Oiginally published as Henley's Twentieth_
Century_Fornmul as_Reci pes_and_Processes_,
1907; Revised Edition 1927.

METHODS FOR MODERN SCULPTORS, Ronal d Young and Robert Fennel |
| SBN 0-9603744-0- X [avail able from Li ndsay, catal og nunber 1257,
for $16.95 US|

_Contenporary Patination_, by Ronald Young. Newer than METHODS FOR
MODERN SCULPTORS, with a better attitude towards safety.

_The Col oring, Bronzing and Patinization of Metals
by Richard Hughes and M chael Rowe, published by Crafts Council,
1982, U. K (1SBN 0 903798 60 3)

_The Art of Patinas_ by Mchael Edge, Artesia Press,
PO Box 21, Springfield, Oregon 97477

(503) 746-0094

$24. 95 i ncl udi ng shi ppi ng

Fi ni shi ng Handbook and Directory_
(this may be the same book as bel ow)

-Metal Finishing - Guidebook and Directory_
Metal s and Pl astics Publications, |Inc
One University Plaza
Hackensack, NJ 07601

_Protective and Decorative Coatings for Metals_

H Silman, et. al.
Fi ni shing Publications, LTD., 1978 (I SBN 0 904477-03-7)
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_Cheap Thrills in the Tool Shop , goldsmithing tricks book
by Charl es Lewt on-Brain.

_Patinas for Small Studios , by Charles Lewton-Brain.

Suppliers: (see |last part of FAQ for addresses and phone nunbers)

Bryant Laboratory (chem cals, recipes)

Craft Books

Merritt's Antiques

Jax Chem cal

Johnson Atelier Scul pture/ Casting Supplies

Li ndsay Publications (METHODS FOR MODERN SCULPTORS)
Ri ver Gens and Findings (formerly Rio G ande)
Sur - Fin Chem cal Corp.

Brain Press

New Wor | d Books

st ai ned- gl ass, and/or woodwor ki ng suppliers

41. Renovi ng Broken Taps

No matter how careful you are, sone day you'll break a tap and wonder
how t o rescue your workpiece. There are several solutions that have
come up in the past.

a.

g.

One way is Electric Discharge Machi ning, discussed el sewhere.

If you have an EDM system you're in luck. Alternatively try

to find a machi ne shop in your area that has one and will do this
sort of work. The basic idea is to spark erode away nost of the tap
(if small) or at |east one part of it, so the rest can be renoved

by just picking out the renmmining pieces.

There are commercial tap renovers that have fingers which slip
between the flutes, so you can grip the tap and renove it. This
may not work well on small taps, and you have to buy the renover.
It may be possible to build one but it might not work as well.

If the workpiece is non-ferrous (and has no other ferrous pieces
attached or enbedded), you can nix up a saturated sol ution of
al um num Sul fate at 120 degrees F, and soak the workpiece init.
This shoul d dissolve the tap in a few hours (or a few days at
roomtenperature). A plastic tray such as Tupperware is best.

Anot her person suggested nitric acid, if the workpiece is alum num
Test it on chips to be sure it won't eat the workpiece. |f the hole
is blind, you may need to force some circulation by pouring out the
"spent" acid and re-imersing fromtine to tine. Note this is
dangerous, nitric acid is nasty stuff; this mght be best done
outdoors to avoid danage to tools from funes.

If size permts, grind out part of the tap with a Drenel too
or equivalent, with a suitable grinding bit.

In some cases, you can try to sinply drill out the tap. This wll
depend on how hard the tap is (nainly the core), and how good a
drill you have. It nmay be difficult to get a good start if the
break is irregular or slanted. You nay end up breaking the drill.
Throw away the work piece and start over.

Of course the easiest solution is to not break the tap in the
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42.

first place. Use proper technique, lubrication, etcetera.
Keepi ng them sharp has been suggested; Darex nakes a tap sharpener
though it may be expensive for the honme shop nachinist.

Machi ning plastic

K, this is a netal working newsgroup, but the question does conme up
fromtine to tinme, and Ji m Harvey did a good job of sunmarizing past
messages and experience. Please contact Jim jim@re.com if you have
guesti ons/ conments.

These instructions are appropriate for the followi ng material s;
Nyl on 101 and ot her type 6/6 Nyl ons
Monocast (r) and other type 6 nylons
Nylatron (r) GS, GSM NSB, and NSM Nyl ons
Acet al
Delrin
Delrin AF (Tm dupont)
@00.5 (Crosslinked Pol ystyrene)

Drilling:

More heat is generated in drilling than in any other nachining
operation, causing difficulties not usually associated with
fabricating nmetals. Extra care nust be taken to prevent problens such
as gunmi ng, nelted surfaces, crazing, and cracks around the dril

hol e.

A low helix angle (14 - 17 degrees) with polished flutes is the
reconmended tool for drilling industrial thernoplastics. This type of
drill with a large flute area pernits a free flow of chips and

m ninzes the chance of overheating and gunming. H gh speed tw st
drills with standard spiral flutes (30 deg helix) nay al so be used
successful ly.

Chip ejection is an inportant consideration in drilling. If the chips
are not renoved fromthe flutes as quickly as possible, friction will
devel op and result in poor finish, dinensional changes and

di scol orati on.

Drill Design

Drills should be designed with the proper point angle and lip
clearance (90 - 118 deg / 9 15 deg respectively) for heavy wall or
thick sections. Angles of 115 - 130 should be used for thin sections
or thin wall pieces.

An asymetrical cutting edge is desirable in both thin and heavy
section work.

Drill speed:

The followi ng chart lists the recomended speeds for drilling
in plastics

Drill size RPM
#60 - 33 5000
#32 - 17 3000
#16 - 1 2500
1/ 16 5000
1/8 3000
3/ 16 2500
1/ 4 1700
5/ 16 1700
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3/8 1300

7116 1000

1/ 2 1000

A thru D 2500

EthruM 1700

Nthru Z 1300
Feeds should be .004" - .015" per rev. for Nylon 101, NSB, GS, GSM MZ901,
and Acetal although rake angles and helix angles will differ slightly

Lip relief should be 9 - 16deg for the nylons (the higher nunbers for
| arger dianeter drills)and 10 - 25 degrees for Aceta

@00.5 Acrylic should feed .004"-.010" with a 15deg |ip relief angle.

Drilling Large Dianmeter holes in the |athe

A slow spiral (low helix angle) drill or a general purpose drill
ground to a point angle of 118 deg, with a lip clearance angle of 9 -
15 deg. is reconmended. |In either case, the |ip rake should be ground

of f (dubbed) and the web thinned.

Spade drills have been used successfully in drilling |large dianmeter
holes in these materials. They seemto work best in increnments of 1"
to enlarge the hole frompilot to finished size.

In order to prevent excess stress in the thernoplastic nmaterial, a
trueing cut is recommended on the OD of the material on the chucking
end. Using standard chuck jaws that have been radiused to the contour
of the OD, or a step collet for maxi mum contact on the hol ding
surface. Chuck the rod as lightly as possible on the trued end,

appl ying only enough pressure to the piece to prevent slippage. It is
imperative that a sufficient supply of cutting fluid is directed to
the drill tip as it is advanced into the part.

Start with a pilot hole (maxi mrum di aneter 1/2") at a speed of 600 -
1000 rpmusing a positive feed of approximately .005" per rev. |If at
all possible, do NOT feed by hand due to the tendency of the drill to
grab causing stress cracks. |If you nust feed by hand, grind (dub)
the cutting edge (rake angle) of the drill slightly to reduce this

t endency.

If the pilot hole nmust be drilled by hand, reduce the chisel edge of
the drill by thinning the web. A secondary drilling at a speed of 400
-500 rpmis required to expand the hole to 1" dianeter.

Finally, bore the IDto the desired dianmeter using a single point
boring tool. Using the follow ng information:

Li ght cuts of 1/16" to 1/8"

Li ght feeds of .003" - .007" per revolution

Depending on the rigidity of the machi ne, cuts as heavy as 3/8" and
feeds of .015" per revolution can be achi eved.

0 - 5deg NEGATIVE rake is preferred to balance cutting pressures.

| nport ant!

Sharp Tools with large clearances are | MPERATI VE!

HSS tool s can be used for very short runs ONLY if the edges are kept
extrenely sharp

For long runs, or production work, Dianond tipped or Tungsten car bide
tools honed with a fine 400 - 600 grit di anond wheel are preferred.
Car bi de tools should ALWAYS be used in turning the follow ng

http://members.aol.com/OiledLamp/metalfaq.txt (125 of 126) [4/10/2002 1:16:47 PM]



http://members.aol.com/OiledLamp/metalfaq.txt

mat eri al s:

Nylatron GS, GSM NSB, NSM and MC 901 at speeds greater than 600 fpm

Vertical MIIling

Vertical mlling , using face mlls, end mlls, shell nills, and fly
cutters is the nost common nethod of milling thernopl astics.

Extrenmely high spindl e speeds and tabl e speeds are possible with the
use of adequate holding fixtures, but because of the flexibility
inherent to the material itself, extrene care is needed with regard
to the nethods of holding and/or clanping, in order to reduce the
possibility of deformation.

When nilling parts with a thin cross section, the entire part should
be encased in the fixture, leaving only the actual surface to be
machi ned exposed. (Just enough opening for the cutter to enter).
This prevents the part fromdeflecting away fromthe cutter. A
staggered tooth roughing end nill works best for this nethod on a
vertical mll.

Cutters should be kept extrenely sharp at all tines to elimnate the
tendency of the material to produce burrs on the mlled edge. Cutters
shoul d be used ONLY for thernoplastic and never have been used on
steel or other ferrous or non ferrous material .

When using a shell mll, it is wisetotilt the head slightly to have
just the periphery of the cutter contact the work. This will avoid
cutter drag narks on the workpiece. The use of a square cornered
cutter is to be preferred as well (over those with a chanfered

corner) as fewer burrs will be devel oped over the course of the cut.
If horizontal milling is required, staggered tooth side mlling
cutters will produce a nore accurate clean slot or groove, with
mninumdifficulty. Slab mlling cutters any al so be used, however,

they require greater care to produce sinilar quality finishes.

Chatter marks nay devel op and chips may accumulate in front of the

cutter and get pulled into the cutting surface. Degradation of the
surface can result in this case. Therefore when using slab mlling
cutters a slower spindle speed is advised.

Burrs at the end of a run-out can be elimnated when a piece of
slightly harder material (brass or alum numfor exanple) is placed at
the end of the work where the run-out will occur. The cutter then can
travel past the work piece and into the harder material. |If burrs do
occur they can be renoved with a razor knife as a second operation

Cool ant is not nornally necessary in mlling, although we use a
synthetic flood cool ant when di nensional tolerance is required. M st
systens may al so be used successfully, as well as nist/air systens.
The use of air also helps to blow chips away fromthe cut area
mninmzing the possibility of chips binding between the cutter and the
wor K.

I hope this will be of sone help to those who are working with these

and other plastics. W do a lot of work with these materials and have
found the above to work quite well for our purposes.
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