


• IDesignedIOr *,,, The Pfauter PWO is a true dry
carbide hobbing machine. The horizontal work
spindle facilitates chip removal; and a work area
completely enclosed illa stainless steel shroud
directs chips downward and ,completely away
from the work area. There's simply no place for
"hot" chips, to accumulate ~na dry operation-
the PIOO is thermally stablel

• FJeJlbIlIb"for'IIte,IuIure., Wet or d_ry .. .carblde
or HSS.....soft or hard gear finishing ... almost
anything's possible within PlOO's remarkable
performance range:
• Hob/tool speed range: 200'-4,000 RPM
• Workpiece/worktable max. RPM: 3,000
• Max. Diametral Pitch: 10
The Pfauter PIOO's unique direct drive hob
and work spindle design makes it possible-
and affordable.

• IE8SJto :own ,andloperate. Low cost, compact
.footprint (only 2.3 cu. M), and 2 sec. auto load
system are a few more reasons to buy the PlOD.
Call American Plauter today at (815) 282-3000.

Inllrodl clng '-:h I re ollUllonarv
- -P··11010-IH' - riz - 'nil -II S'--Indl ~new _ 0 0,__1_ ,p I'1

Direc:1 Drl--e Holbbiingl ~ Ine.
Wiel orl drv, ca~bi,de or HSS.. ,.
no Im,aHe:rhow 'JOU clUlll',
aulomoUve sunl gears aln_
IPlinlions Bind hig'h:-pro I n

PO-- erl 'I~Ol
gears ne;ver
bad ill ,SO
good.

The enlire work area
is enclosed in a
stainess steel shroud
(yellow) that pTevenls
hot chips from accu-
mulating and directs
them downwaro into
a chip conveyor.
Horizontalorientalion
of work spindle (red)
helps lacilitate
,cllip' removal.

1351 Windsor Road
Loves PBrk.IL61132-2698 U.S.A.
'CIRCL!E, 1011or ,calli 1~U6Q x91i011

Phone: 815-282-3000
Telefax: 816-282-3075
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'0' 111,11 ro'.,... ,., IlIs".IlolIsy,'.m" you 'a"" ha, Moor ••
1I.,.'s wit,:
MOOlf f.,.,i.",.
Moore has been designing and producing
high quality, reliable gaging systems for
more than 50 years.
MOORfrft'",i,., 'a,l-up
Moore's U.S. operations provides over
1,000 employees and 0375,000 sq. ft,
manufacturing facility, ful/engineering
seN. ices~plus additional operations
worldwide.
MOORf,lIi,II •• "" .Electronics
Moores Gagfng Division draws on the
technical skills and experience of the
Moore Products Co., Instruments and
Confrols Division, which produces
state-of-the-art computer systems
and sof1wore for prociess confro/.

MOORE'. Size
Moore is large ,enough to
handle major programs
and specialized enough
to assure you personal
aN-enfian. rei: '·215·'411·7400 'Iff. 2352

'alf: ,·215·'53.0341
Ann: Gage DI,,/5ioll, Gear r.gm'
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Call Or Fax 'Thl! M'oort! ,Gear

Gaging Experts Now
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[MROREl
"'heM'easur,,"'e, ,Diller,enceR'

.Moofe' Products Co., Gaging .Division
Sumneytown Pike,. Spring HOlJse, PA19477
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'Our family of
gear machines

shares a name- and a whole
lot more".

programming on our
gear shavers.

The most complete family of gear cutting machines
share Mitsubishi machine construction, Mitsubishi
software. and common controls. For the fastest
CNC learning curves and the highest quality gears,
contact your Mitsubishi representative today:

This is ... J..~;r~~~~I;:'~
MHIIMachine 'fooll U.S.A., Inc ..
907 W Irving Park Road -Itasca, IL 60143-2023
Phone: (708) 860-4222· FAX: (708) 860"4233

CIRCLE 107 er call 1-800·340·1160 x.9107



PUBUSHER',SPAIGE •

Just back from mMTS and onc-e

again, I'm seuck by the eaor-

mou vitality and trength of the manufac-

turing sector of the U.S. economy. h has

made fJJ phoenix-like ri e from the grave

dug for it by pundits in the '80s and has

com back more robust and competitive

than ever;

True. it's not our father's factory floor

on display at tile how, but in mo-t ways

it's a lot better than he ever dreamed it
could be. ~t'sa lot cleaner andthere's a

heightened awareness, of safety and

health issues. Production is faster, more

organized and at the arne ltime more

flexible. The new applications and

processes would amaze Dad. {they amaze
me). The companie haven real global

reach (lOW, and the faces to be seen are

from every corner of 'Ihe planet. Doesn't
look much like a dying ector of the

economy to. me.

lMTS itself gets bigger and better

every two years. It now takes up allthree

buildings at McCormick Place, and
"doing" the entire show requires the
training and stamina of a triathlete, To

for the price of one.

time could be spent looking at machinery

and talking to the experts ramer than
walking through miles, of other booths.

Tile "hot" news at the 'Gear

Generating Pavilion wasthe agreement

in principal between Glea on and
Pfauter (see our story on p. 16). The

detasls of this agreement have yet to be
worked out, but this is a tory to watch

over the next few months.

Industry trends continue much the

arne as they were at Gear Expo last
November: Dry hobbing. faster speeds

and feeds. more flexible manufacturing,

and the growing presence of Wi ndows-

based software for all kinds of gear

applications .. The other good news is
the reappearance of cheerful, smiling

faces among the sales taffs. Busines i

very good for almost everyone, a wel-

come change from a few years ago,

when popular wisdom had our industry

on life support ..
MealUfillite, back ,al tile office •.• Our

own newest ventures, The Gear Imll1stry
I Home Pag,e™,. ourelectron:ic buyers

guide for gear machinery, toolingand

counter the inevitable intormation over- accessories, and Gear Technology online,
load caused bya how thi ize, 'Ihe addi- I are both, ofho a strong start, We have had
tion of ''pavilions,'' including the one for over 3000 "hits," or page requests, origi-
gear machinery, are especialjy welcome.

II. was a real treat to have rno l major

induslry players all eonvenlearlyloceted
in the North Building, where valuable

nating everywhere from Malia to •
Malay ia in both August and September.

Reports from advertisers on The Gear

WndustryHome Page™ are also positive.

Ine Gear industrykome r~nI

Itas had over .1000 nits, 0

page requests, from e~eJYl'there

from Malta to alaysia in ho~
the months of August a]d

September.
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We've mow introduced our direct

response forms, which allow Internet

explorers to request intormation online.

Advertisers get specific information,
such as names, addresses and job titles,

about inquirers, much as they would

from people who fill out "bingo card"

forms in print magazines.

Like everyone else on the Internet,

we're learning to use this new medium as

we go along. Some important facts we've

discovered so far are these.

l, While the Internet doesn't make for

a "paperless" office, it can radically

reduce the amount of paper (and the

------

- ----

expense of printing) you incur to reach I
your customers. The print bill alone for

even a simple one- or two-page brochure

can run to thousands of dollars even

before you mail it. The same information

disseminated on the Internet costs the

amount of time it takes to generate the

copy and get it up on line. And you have
no mailing costs at all.

2. The Internet is an infinitely flexible

hundreds of out-of-date (rutd expensive)

versions of your literature.

3. The Internet can put you in touch
with people you never dreamed would be

interested in your product, ones you

wouldn't necessarily find by renting a

mailing list. The very publicnature of

this medium means that people from
everywhere can check out your site with

the ease of a few mouse clicks. True, you

medium for spreading the word about your may attract some "tirekickers" this way,

company. Changes to your informaaon can I but you also can establish contacts with

be made in a matter of minutes, at little or I potential customers you never knew

no additional cost. You never have to store were there.

the extra.copies of anything or throwaway

IKEGAI AMERICA CORPORATION
2246 N'orth Palmer Dri:ve, Su ile 108

SchaumJ:lur'Q, IIIlnQls, 60173
TEL (847) 397·3970 FAX (847) 397'7535

,8 GEAA TECHNOlOGV

CIRCI.IE 124 or CALL 1-8DO-34[)'1160 x9124

4. The people who use the Internet

most right now are what marketers call
"early adapters .." They like new technol-

ogy, and they're eager to use it This atti-

tude doesn't just apply to the Internet,

They're just as interested in your newest

products and services. They're the kind

of potential buyers you want to attract.
As late as this summer, ] was an

Internet skeptic and let my staff talk me

into this venture with some reluctance.

Now that I've seen how the Internet

works and the power it has to convey

information about products and services

quickly and inexpensively anywhere in

the world, I've become a convert. The
success of our own Internet ventures has

convinced me that as time goes on. more

and more of our business will be COB-

ducted in cyberspace. People and com-

panies who establish their presence early

and who learn how to market their com-

panies and products on the Net will have

an advantage over the competition.

Michael Goldstein

Publisher & Editor-in-Chief





... GEAiR S,TAND'ARDS _

Like making law and saus.ages,standards development is an important but messy process.

N'ancy Bartels

tandards are not new markets or protecting
establi shed ones,

No wonder then that their
development and publication
is an imporlant part of the
work: of major technical soci-
eties. including AGMA.
A'GMA's input into gear stan-
dards development. here and
overseas causes ripples that
reach all the way to the floors
of the tinie tgear shops.

Becau e of lite globaliza-
tion of manufacturing, inter-
est in developing common
international standards has
grown. AGMA plays an import-
ant role in this development.
In addition 10 developing

unlike gears them-
selves: mundane. but
complex. ubiquitous.

and ab olutely vital. Stand-
ards are II lingua franca, pro-
viding a common language
with reference poi I}[ for
evaluating product reliability
and performance for manu-
facturers and users. The lan-
dards development process
provides a eienufic forum
for discus ion of product
design, material .and applica-
tions. which can lead to prod-
uct improvement. Standards
can also be a powerful market-
ing tool for either penetrating

r,c'bmcal
lI.ovilol\'·

Groull
(TAG)

ISO Technic!!1
IComltleeliO
(ANSIIAGMAI

AmericlII Ga.,
Manufaclurers

Assoc:iBlion
(AGMA)

,
1_ .. _-

Euro.p.an CommiUIHI'lor
StandardiZAtion (CFN)

IEuropellll fillionll
Sflnd.rds Bodin

•. DINI Dell1Sches Inslituliliur
NDrmungl (Gennany)

• AFNOR Association Fnm!:.l!irll
de NOJm81izl!tio!! (fram;!!]' I

,. 8S1. IBritisb StIInll.rds.lnstitute
~ (United IKingdom)I.O1Iu!n .• :SNI'. INNII....

I

Source: ANSI and AGMA

Fi.g.l - FnIrWWDllk. ror ·thedevclopmenl of internatlonal gear ~tandards,
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natienal standards, it sesves
as the secretariat for work on
international gear standards.
Workin.g through ANSI, the
American National Standards
Institute, it is responsible for
processi ng documents as.
they are developed. It also
oversees. and arranges the
various committee meetings,
organizes ballots, supervises
editing. handles logistics,
distributes report of meet-
ings, etc.

Fig. 1 shows the relation-
ship of the various naticnal
standards bodies. In reality,
the process of developing
common tendards is not near-
Iy sotidy, Different company

cover rating nomenclature,
tooling and geometry, while
AGMA's 58 standards also
cover materials, enclosed
drives, lubrication and other
i s-ues.

At the arne time, AGMA
closely evaluates ISO gear
standards development aad
decides whether to incorpo-
rate its work into AGMA
standard . It also sends dele-
gates to ISO standard meet-
ings to ensure that the U.S.
has input into [SO standards
development.

According to AGMA
Technical. D .•rector, 8H1
Bradley, the goal of AGMA
and ISO is to have good

and national interests, various international standards that
interpretations and under-
standings about what is
important, differing personali-
ties and agendas on the part of
the delegates, all have to be
factored into the equation ..
An Ever-Receding Horizon

[n truth, developing all
universal gear standards may
not be posslbte, at least in the
foreseeable future. For exam-
ple, until U.S. gear buyers
accept metric units, if they
ever do, two sets. of measure-
ments will be used.

AGMA continues to. devel-

op its own standards far lise
in the U.S. Us goal is to har-
monize its standards with
those of [SO, but at Ute same
time, parallel development
eontinues, At present, AGMA
has standards regarding some
issues that ISO does not

everyone can use. The
approach to this goal is an
incremental one. Standard by
seendard and meeting by
meeting, AGMA and the
other national standards-
making organizations are
working to bring their vari-
ous standards closer and
closer together.
Consensus by Compromise

According to. Bradley,
some of Ute issues that make
international standards devel-
opment an exercise in the
tine art of compromise are the
varying formulas used for
detennining gear performance
and design, differences in
understanding whatlhese for-
mulas mean and how they are
to be implemented, differing
national and company inter-
ests and different cultural

cover. ISO's 18 standards expectations.
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Takethe case of develop-
ing a formula for a.pp~ying
load to gear teeth as an
example. There are a number
of way to do th:is. Which
w.ay heuldgo into tlte stan-
dard? Should two or three
ways be put in and let the
user decide which to use, or
hould one be specified? Wf
0, which one? Or shootd a

new formula [hat incorpo-
rate the be t of all of them
be developed?

All, these issues-and sim-

ilar ones for every standard-
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wants--and needs to have--
standards stated in metric.
But it's nnt enough to COII-

vert. measurements from one
system to the other. ISO
would prefer to have stan-
dards in "hard" metric; that
is, developed in metric from
the ground up. Such stan-
dards for gears are easier to
work wilh if IlooiWng is
already set up in metric
mcrements.

On 'the other hand,. many
U.S. companies are still Of1-

ented toward working in
have to be hammered out incites and feet, and it does

One of the most obviou not seem likely that the U.S.
culmral difference that must willabandon the old pound-
be worked around i the inch measurement system
reluctance of the U.S. to any time soon. Given that
adopt the metric ystem. wso 1 fact, AGMA standllJ'ds win

DOCUMENT NAME.................. .,,,.....
• .. t , ..... TIIIII ..............-"'.1 0 ., Mud",
........ o..c- .............................................................
......... n.tIaa ......
'-In ..............................
• • IIIIL c:.t.rt.I ......
L*IMIIIII __ ..,
.......... c.t.rIIM ....
... T... LIM C III••
.................... lh •• ,.PNIIeII
c.InI..... ,., T T .
...... c.,.cIIy ....
C.II' .......
... T fIIIe. c:-.-rtIcII .....
T "........ a-n
.... T... ".,.... ....
............ d.a ......
n•• IIIIII --. ..........T--. .......
....... c AI .
....... C ~an-
T ....,.... ...
............ _ c...,...an-
..... IIIIiaJl "' be...., IIrMa
............................. 1IafIJ......&oIIIM ......
................. I~ ....................................
................ , bI:IeJM an-
lIIIrIaIIeI ........
FIIdIIII c...-.. "..,.....
Dr •• 11 c.,u.. .......
11 " ........
........ r.,-p c:..,IiIiI

have to accammodare both
measurement systems for
some time to come.

Anollter important differ-
ence that affects the way
standards development
shakes out. is Lile manufactur-
ing orrentation of AGMA
and other U.S. standards.
"Standards development
should be a market-driven
process. There should be a
market need for a given. tan-
da:rd before it's developed,"
says Bill Bradley. "Standards
are no good unless they are
usable in aeontract."

AGMA' tandards tend to
reflect the "state of 'the mar-
ket," lagging behind the "Slate

of the art" Typically. they
rel.y on. simple empirical equa-

rlonsin contrast to other •
such as the DIN standard,
which tend to include more
complex equation based on
element-by-elementlab test-
ing of ideal gears. Advocates
of the DIN methods point out
fhe advantages of ,(1 !tOng the-
metical basis, while AGMA's
supporters, stres s ease of II e
and years of ueeessful appli-
cations over a wide range of
izes and configurations.

Finding a common ground
between the e 'Positions is 8.

slow process.
A factor which is of less

importance 1.0 Europeans. but
which i crucial to U.S. tan-

dams. i the issue of product
liability. In th U.S.• standwds
have 10 be very explici! ahaul

NOVEUBEFlIOECEUB'ER 1111 11



Modell GHZO"9.'5,
Economy Gear Ho'bber
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IHigh P,roduction
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____ GaR STANIDA!RDS
their applicability, the range
of their application, etc.
Language like ...... is outside
the scope of this standard," is
frequently found in U.S. stan-
dards. The less litigious nature
of European countries makes
that language unnecessary in
[sO standards.

Corporate & National!
mter,esCs

AOMA ha ,long been
encouraging manufacturers to
get more involved in stan-
dards development by send-
ing delegates to standards
committee meetings, "They
should be involved," says
Bradley, "because they're the
ones who know what the
markets have been asking for.
They have the fieldexperi-
ence to say what's realistic."

But thi involvement can
impede compromise .. Obvi-
ously, individual companies
have specific interests they
want protected. However, as
time goes on. and American
manufacturers become more
globally oriented. the need
f'of compromise becomes
more apparent and looking
beyond narrow self-interest
becomes easier.

The ame is true of vari-
ous national interests. The
w.ay standards are written
can ,intentionally or not,
favor practices in one COUllII)'

over those of another. Over-
coming this national interest
in the push for a. common
benefit is one more element
that has to be accommodated
in the process.

Perbaps swprisingly, this
obstacle is not as big as it
might be. "There's not as
much nationalism or compa-
ny protecti .onism as you
might think," ays Bradjey,
"People on Ute committees
'lend to think more about the
technical aspects of the preb-

- - - I

-------

lem. We've all learned to
develop a consensus."

It Knowledge Bank
In the midst of all this

jockeying for position and
accommodating a variety of
interests. one important func-
tion of gear standards making
tends to get lost 'ilial of pro-
vrding a repos:itory of geu
knowledge. The profe ionaIs
who erve on the standards
cOIrunittees bring a wealth of
theoretical and practical
experience to the table ..In. the
process of hammering out the
final form of the standard,
much of this knowledge gets
preserved and transmitted. If
gear standards served no
other fllnction, this would be
a vital one.

'The U.S. gear indu try is
old and is consolidaung,"
says Bradley. "There are
fewer good, experienced
gear engineers, and we need
all of them to work on staa-
dards in order 10 keep up
their quality. If one wails for
others to do the standards
development, they will! For
the U.S. to continue to be
truly competitive, we must
participate and take a leader-
ship mil in developing in-
dustry standards."

The 9000 Se.nes
Controversy

At present, the standards,
that are getting the most
attention are the 9000 series
of quality standards. A:GMA
does not have a comparable
set of standards and has no
official position 011 whetner
these standards should be
adopted by individual com-
panies. ISO 9000 series stan-
dards can be applied to the
entire manufacturing pro-
cess, but AGMA isinteresl-
ed only in gear standards. It
does not wril.e quality
method standards.



RIIP'

[J UT

TIHAT"Si How Mlulcll-t VA.L.UAIBLE5!FlA.CE

YII:!IU ICAN 5,AViE By C:!I-tOIO'SIINts,A. NEW
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ANID You (on devote your floor space to production, not inspection,lbe{ause .M&M's
35 ~5 andl 255 systems have more than a 30% smaller footprint Ifllln some'
other ,gem checkers.

They fit right into your manufacturing cell. And M&M GeametllO networking
with remote, analysis copobili1\t lets you ofHood the number :Crunching to
eliminute inspection bottlenecks.

A 3515 system is more than 20% fasterthon its predecessor. The 255 is
ideal for high production ports up to 10" in diameter. A durable integrated CNC
cennol, stable granite base, ond .Mylm protected operatingl panel moke both of
these s.ystems rnors shop, compotiblie.

You con still count 011 unsurpassed (Jccur(ICYol1d full four-axiS flexibili.ty. Plus
Pentium® technology and 011 unmatched selection of softwme options, inc'luding
bevel gear precess control puckages.

All backed by the industry's largest domestic service network - for fast,
dependable, single-source, service from the folks you've trusted for over 40 years.

Coil for o'll1he fr·ee flJ(ts IIOW: phone 937/859-8273; fox 937/859-4452 .

LAY
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ON
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IFL,O IOIIR
.M&M PRECISIaN
SYSTEMS c.paWCbl
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SPL!I:NIIE GAGE.S
We've been servicing customers for more than 30
years, with reliable S.ERVICE 8i1dOUALrrY, because
each gage is camfully produced to spec, with a trace-
able certWcate if requiired.

We supply to ANSI specifications
British and nl'N Standards, and
to those for French, Italian and
Japanese splines. We also supply
master gears. Calli to discuss your

requirements with I.Is.

CIRCLE 168,er can 1!-800·340-11'60' 1(9168

Spiral & Straight IBeve'1Gear !Manufacturing'.
Commercial t.O ,aircraft quality 'gearing!"

Spur. helical, sp'linedi shafts, internal & externall"

shaved & ,ground gears. Spirall beve,1grindingl,

!Mil+45208· Mi'-STD·456BZ,SPC

Ml."w.rl~~~ c.~~:~Aroiss
26069 Groesbeck Hwy. - (81101776-7580

Warren, Ml48089 FAX 'IB10) 776-2322

SP'IRAL B,EVEL GEARS

CIRCLE 1i13,or caI1-8OD-340-1160 x9H3
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____ GEAR STANDARD'S,
However, these standards

have caused a good deal. of
controversy. Many people
both in !he U.S. and .Europe
feel that the ISO 9000 stan-
dards were never intended to
be vehicles for third-party
certification, but rather were
meant to be used internally
by companies for their own
evaluation purposes. The
development of a lucrative

I third-party certification
i industry, the concerns of

smaller companies about
the high cost of qualifica-
tion, and the debate-s about
the qualifications of regis-
trars and consultants have,
led some to reconsider the
entire ISO 9000 certifica-
tion process.

The advent of the Big
'Three automakers' QS-9000
program has only compli-
cated the issue .. This pro-
gram is not a product of the
original ISO 9000 series,
but a separate set of quality
standards which is now
being demanded by Ford,
GM and Chrysler. The pros
and cons of this program
and its effect on the ISO
9000 series are the subject
of still more debate.

AGMA's Overall Goal
The development of com-

mon standards may seem
glacially slow at times, but
progress is definitely being
made. At any given time,
AGMA has between twenty
and twenty-five active com-
mittees at work on one and
sometimes two or more stan-
dards. (See the attached list
of current AGMA projects.)
In addition, some commit-
tees are working on infonna-
tion sheets, which contain
material that is not included
in standards, but is, useful or
needed to apply standards
effectively.

-----

-----

AGMA's goal is to bring
AGMA and ISO standards
into harmonization as soon
as the gear i.ndustry wiH
accept a single standard, but
progress is slow and tedious.
It takes two to three years to
revise or develop a standard,
depending on how active a
committee is. And commit-
tees are all made up of vol-
unteer members.

The Best of Times; Tbe
Worst ofT:imes

Ironically, times Iike
these, when business is
good, can be one of tile
worst times for standards
development. Some compa-
nies are too busy to let valu-
able employees have time
away from the office to
attend standards committee
meetings. On the other hand,
when business is poor, com-
panies can't afford to let
'employees attend .. Willing-
ness and commitment on the
part of both individuals and
their employers are crucial to
the success of the various
standards committees ..

International standards
development may be a bit
Iike making law and
sausages-a messy process
whose result is not necessari-
ly to everyone's liking. But it
is an important one. As busi-
ness becomes more and more
global, the push to harmonize
standards,althaugh it may
come in fits and statts, will
certainly continue. 0

Till Us WIllI v. 'I1IIIIL..
If you found tltla al1lcll of
inter.. ancUor UI8fuI. pItue.....
For more lnf1nH11on Haut
A8MA. ........



___ TECHNICALICAlJE:ND'AR; _

NORTIONI TIOOlROOM SCHOOLROOM
The Norton Compa~y orIer this course in various cities

around the country during the weeks of Nov. m Wld 17. The
course is a one-day seminar focusing on how to elect and use
grinding wheels for optimum efficiency and results, It win
cover grinding theory, bonded abrasive basics, wheel. elec-
tion, dressing. superabrasives, mounting and truing and grind-
ing wheel safely. Contact Norton at 508-195-5000 or fax 50S-
795-2688 for more information.

IEIDUCATUJN SYSTEMS WORKSHOP, INC"
Steel Mill Gearing Sympo inm, Shara:lon Station Square

Hotel, Pittsburgh, PA.Held Nov. 13-l4,lhis course win
cover steel mill drive systems using the gear units as refer-
ence points. The use of gear standards, optimum gear tooth
modification metallurgy and drive lubricalion for aU types
and geared drive systems for steel mills win be discussed.
The com e benld be of particular intere t to maintenance
personnel, operators, engineers, metallurgists and re earchers,
as wen as manufacturers of drive components, mill builders,
ervice personnel and consultants. Contact ESW at 219-865-
1318 for more information.

S'ME AlJ1iOFACT '96
Conference and exhibition win be held Nov. 12-14 at

Cobo CenLer. Detroit, M3. Autofact '96 is billed as the indus-
try's premier conference and exposition for products and
processes for design engineering in manufacturing. Exhibits
and seminars on a variety of subjects of interest to design and
proce engineer and managers, including CAB/CAM,
EDM, rapid prototyping, systems and eommnnication and.
facl.ory automation. Contact SME at 8QO.1334763, 3B-27W-
1500 or fax 313-2''1[-286] for more information, or check the
SME web site, http://www.sme.org.

.A.GMIIGEAR; SCHOO'l
This final ession of the year will be held at Richard J,

Daley College, Chicago, IL from Nov.IS-2l. The course is
designed for employees with at least six months' experience
in setup or machine operation, and it covers setup', gear
in pection, gearcalculaticn and basic gearing principles.
Call Su an Fentress at AGMA, 703-684-0211 or fax.703-684-
0242 for more information.

SPC AND METROLOGY FOR IGEAR MANUfAICTURING
Two-day course in SPC wit! be held Jan. 21":22, 1997,

and a olle-day mini-course in Understaading Gear Mellology
will take place on lao. 23, 1997. Botl1 eour es will be held in
Indianapolis. IN, and are sponsored by SME. For more infor-
mation, coatact ClterrieBacon at SME Headquarters. 313-
371-1500, x. 358 or e-mail: bacoche@sme,org,[nformation is
also available on the SlVtEweb site, Ilttp:llwww.sme ..org.O

o
I

..... )1'1 a .... UNiI now offers pilch
··."'lIIIII'ItNcIImaII8ISCl8C8 width) Gaging Systems.

...... mll'l can verify actual tooth or space
r.iiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil ness at the pitch dIamIIIr

A unique constant pre .....
gaging head 8S8UI'M ~
racy over the full range 01
the gaging system. Both
Automatic and Manual

... liliiii are available. The Automatic Model UII8 •.:=~~:whIchcan be linked to SPC. For ".
.~~ ..... 18fVIce number. For flit

__ ...-73 or FAX 93718&8 4_

CIRCLE 1163,or call 1-BOO--3411-11'60 11.9163

U.S. POSTAl. SEBYIGE STATEM'1Nl OF IDWNHSHIP.
MANAS EMEN1T& CIRCUlATION AS IDF :SEnEMlIER at.

--'1---= '- Mhullw.:
MI.hHl601d "
1425 Lull! AWl. Elk GI1IQ IflllaG"
COG Cou!1ly. IL rmJ7

NMlI [liM AddJuIoI ....... Emkr.
EdwI,d J MllIirlf - -
'1425 u.lII A.... Bk GriM! Volt ..
Cool! County, IL 6IDI1

,-. '.'lII"'" 010--:
Mlchnl GoldSllin
1425 Lunt An. m G1Dv.ViI!.;t.
Cook County. IL '1iOOO1

I!HMB~ Non.

~ G,arTechnolOl'/.
!ht JQU!1111 01 Gllr M.!lllflt1il!l1lll

ISSJUk~ D7~

I'lIbliUH, ;Blmol1lllly.S IlIlln ptr fur

AIIIIaI SUbluipIloIo PriCl; HI 00

MIlI"'l A!I!InA" Njti!:..1I!iM:
1~2!i lunl An. Ell: GrlMl ViIIIIII,
Coot County, IL 16IDJ7=~r~f:~~"u01Mnlhl~
142!i LunIMI'LEIk Grova Vill'~t,
Cook County. I '6IDJ7

Iflbln & &lHI
01Cin:ul.IiOll

TDl!1 No. Copi ..

!'tid IM/O! lWi,\!Istild
Ctcl!lllN)n 1Il0l min,",)

Mail S®terip!lon

Total P.id Indlor
R~qu.stlll Co1tulanon

Fr•• Disllibutioo
by Mail

frHOistribU\ioll
OUlsldI Ihe M.o~
ICtrril!1·Df Dthar MIlIlII

TDl!1 Froa Dmn"bution

lOUI Oi$lJlb!ltion

Copin 'No1 Dil1Jibut.d

TaIIl

Plft8!!! P.Jd lodlor
RJqulrt.d CirtuJ'lion

...... ,., .. CIpIa
bci ..... ~

P!Kn.llltz ......

13MI

kIuI",1IICOpItl01
Singllilu!!l '1IIi1iIIIM
!lMnll1ll FlJiotlDIll

ItllO

un 1,111

8,On tm

4.ns UI2

149 111

5.474 3Jl1

f3.SSI 1'1,111

11i •
13.6Ii1 I~

59.8", 74.",

NOVEMBERIDECEMeER l'U& '15

http://www.sme.org.
http://Ilttp:llwww.sme


_------------IMTS SHOWCOVERAGE •

New Gear Developments at 18
The international Manufacturing Technology Show pro-

vided one oj the biggest ever marketplaces for bu,ying and
sellillg gear-making equipment. with J 21.601 a/tenders. mak-
ing it the largest .lMTS ever. The SllOW took place September
4-1 J at McConnick Place in Chicago. /L

The gear industry made a strong presence at the show, with
the introduClion of the Gear PaJlilion at IMTS. The new focus
area allowed visitors 10 find most of the companies who sell 8,ear
manufacturing machinery all ill one place.

Several key gear industry companies made announcements
or introduced Ilew machines that should have an impact on
gear manufacturing for many years to come.

Gleason to ,Acquire' Plauter Group
Gleason Corporation shocked the gear industry just before

the show opened by announcing that. it had reached an agree-
ment in principal to acquire all assets of the Hermann Pfauter :

Group, based in Ludwigsburg, Germany.
The purchase will include Pfauter's gear machinery manu-

facturing operations in Germany, Ilily and the United States
as well as the company's 76% interest in Pfauter-Maag

Cutting Tools, L.P., located in Loves Park,lt. The Pfauter

Group employs about 1,050 worldwide and had combined
sales of$175 million in 1995.

According to Gleason and Pfauter management, the entire deal
took place over the last few weeks before IMTS and was kept
under tight wrap so an announcemenl could be made at the show.

"Pfauter bas long been recognized as a leading supplier of
cylindrical gear production equipment, as Gleason has for
bevel gear production equipment The combination of our two

companies will create an excellent strategic fit that will
expand our product line. substantially enhance our ability to
provide our customers fast and effective solutions to their
gear processing' needs and offer significant benefits from
combining technology. production capabilities and distribu-
tion channels," said James S. Gleason, chairman and presi-
dent of Gleason Corporation.

MUsubishi Debuts 3-in-1 Gear Center
A unique machine that combines hobbiag, deburring and

rolling in one machining center was demonstrated for the first
time at !MTS by Mitsubishi Machine Tools USA.

The GT06R is aimed directly at automotive manufactur-
ers-it can produce one AGMA Class 10 gear every .Hl'-!5
seconds. One machine and one operator can produce gears
that leave the machine ready for heat treating.

The machine has a maximum hob speed of 4.000rprn and a
maximum table speed of750 rpm. It measures 13.2 feet by 11.5
feet. Also available is a Gf06S model, which replaoeslbe rolling
function with a shaving function to finish the gears.

16 GEAR TECHNO~OGY

Feillows Introduces Direct-Driven Shaper
The new FS 180 Mark ill CNC Hydrostroke gear shaper

features six servo-driven axes of motion for higher-speedcut-
ring cycles. In addition, the machine is beingintroduced al a

lower price than that of the previous model.
The manufacturer claims the machine may reduce cuuing

cycle times by as much as 35% with speeds up to 2.000
strokes per minute. It handles pitch diameters up to 7" and
face widths I.Ip [011/.1,", which makes it appropriate for auto-

motive transmission applications.

Gllesson Knowledge System Demonstrated
The Gleason Works introduced [I

new snftware system for its
PHOEN]X 125GH CNC nobbing
machine. The software, installed

on a personal computer, provides
the machine operator with setup,
startup. operational, troubleshoot-
ingand maintenancei nformation.

The system combines the knowledge of Gleason's techni-

cal experts to include complete fault diagnostics with sug-

gested remedies. a complete set of replacement parts draw-
ings, animated tutorials to explain key concepts ami complex
procedures and training modules to help the user get accus-

tomed to the machine interface and control panels.

Bourn I Koch Redefines Small Footprint
The Model 25H hobbing machine demonstraied by Bourn

& Koch Machine Tool Company is a 4-axis CNC hobber for

I" maximum diameter and 4" maximum face width gears.
The machine is almost a desktop model, occupying a 30"

x 30" space on the floor. It includes auto hob shift. double cut
and crowning capabilities and can use carbide or HSS hobs,

Star Cutter Introduces Tool & Cutteif Grinder
Elk Rapids Eng] neeri ng, a subsidiary of Star Cutter

Company, demonstrated its new UTG-300 CNC five-axis
tool and cutter grinder, which includes Windows-format soft-

ware for sharpening hobs, shaper cutters, broaches, end mills,
taper fluted tools and Maag-style cutters.

Pfa.uter~Maag Introduces Shaving Cutter Lina
Pfauter-Maag Cutting Tools, LP.

announced that it has begun offering a com-
pleteline of shaving cutters, including stan-
Liard, underpass, plunge and diagonal-Iype
cullers in a range of sizes and accuracy
capabilities.
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The Advantages of
Ion Nitriding Gears

This process can eliminate the need for expensive
post-best treatment operations.

Ion nitriding is performed in a precision-
sealed vacuum furnace. After the air is evacuated
(to less than 100 ppm of air), a small partial pres-
sure of hydrogen and nitrogen gas is bled into the
chamber, and the vacuum is maintained at about
5 torr (atmospheric pressure is 760 torr). Then,
energizing the parts to a negative (approximately
500 volt) potential initiates an electrical plasma
of gaseous ions. The positively charged ions are
attracted to the part, subsequently reacting with
the alloy elements of the steel part to form
nitrides. The nitriding temperature is significant-
ly lower than that of induction hardening or car-
burizing-specifically, 950°F. Moreover, with ion
nitriding, there is no need fora liquid quench,
eliminating another source of adverse stresses and
distortion. Eliminating most heat treat-induced
distortion is critical for any manufacturer, par-
ticularly smaller machine shops with limited
equipment for secondary operations such as
grinding and straightening.

Practical Applications
How do these theoretical advantages translate

into everyday practice? At Atch-Mom Gear, a
good customer requested a Class 10 gear with
hardened teeth. A Class 10 gear is not that hard to
machine, but typical practice for a 4140 gear
(either annealed or pre-heat treated) would have
been to induction harden the gear teeth only for
better wear characteristics. The distortion intro-
duced by induction hardening or carburizing low-
ers the class number (or precision) because of the
high process temperature (in excess of 1600°F)
and subsequent quench. Lacking the ability to
grind all types and sizes of gears, Arch-Mont's
only option for returning the gear to the required
precision appeared to be sending the piece out for
tooth grinding. This was cost prohibitive.

Fortunately, Arch-Mont has had some customers
who requested gas nitriding with ammonia, so the
company was familiar with.nitriding's low-distor-
tion benefits. Solar Atmospheres, a commercial
heat treater specializing in vacuum processing.
suggested the piece would be a good candidate

Robert lamont Jr. '& A. Bruce Craven

hen it comes to setting the standard for
gear making, the auto industry often sets
the pace. Thus when automakers went
to grinding after hardening to assure

precision, so did the machine shops that specialize
in gearing. But in custom manufacturing of gears
in small piece counts, post-heat treat grinding can
grind away profits too.

One alternative that has yet to be fullyexploit-
ed by the gearing industry is ion nitriding, General
Motors' Allison. Division has ion nitrided 4140
steel diesel engine gears, Ford has used the
process for certain models, and perhaps a dozen
commercial heat treaters around the United States
provide ion nitriding services to machine shops.
Here-from the perspective of a custom gear shop
and a heat treater-are some of the advantages
that ion nitriding offers gear makers.

Advantages of Ion Nitriding
For .a:ny manufacturing operation, grinding

adds not only time and labor, but also an element
of risk. Grinding has become a routine part of gear
making, primarily because the heat treating
processes that harden load-bearing parts such as
gear teeth also introduce thermal stresses that
cause distortion. But unlike induction hardening, a
commonly used surface hardening process in
which gear teeth are hardened. tooth-by-tooth or
one at a time, ion nitriding introduces favorable
compressive stresses.

Tahle I - (":lse Ikptll

Steel Grade Typical Practical Maximum

1045

4140

434,0

A-2, D-2, H-13

400 Series SIS

300 Series SIS
PH SIS (17-4,17-7, etc.)

.001" - .002" .002"

.010"- ..012" .025"

.008" - .010" .,015"

.008" - .012" .,015"

.004" - .006" .,010"

.003" - .004" .005"

1'8 GEAR TECHNOLOGY



for ion nitriding. Atcb-Mont told the customer it
couldn't guar:anlee Class 10, but could ion nitride
and lap the gear teetn if necessary. The results
were successful.

Ion Nitriding Worm and Pinion Shafts
Worm and pinion shaftsare al 0 good candi-

dates for ion nitriding. Parts that are usually made
from 8620 steel and carburized, or from 0..4 car-
bon medium alI.oy carbon steel. and induction
hardened need to' be rough machined with exira
material on the joumals. This allows for finish
machining to overcome ,ultl distortion resulting
from carburizi~gor induction hardening. With ion
nitriding. this is not a requirement.

Worm gears......:typi.callymade from 8620, 4615
or 1045 steel-s-have a tendency to 'unravel when
carburized or induction hardened (because of the
higher temperature process), whlch means they
have to be ground afterwards to make them
straight and true wi.th respect to the bore (or cen-
terline). ~t Atch-Mont, engineers found that by
makingdrte gears of pre-heat treated 4140 steel
and ion nitriditng them, nearly the same hardness
could be achieved. Herringbone gears will
respond with the same positive results.

At Solar Atmospheres, gears in the 10-12"
diameter range are commonly ion nitrided,and
gears. of up to 30" in diameter can be accommo-
dated, Gear materials most commonly ion nitrided
are the medium alloys-11he 4000 and 5000 series
steels and, occasionally. the 6000 series steels.
Stainless steel, which is very hard to gas nitride
without mechanical or chemical surface treat-

relatively easy; i.e., gears can be stacked, permit-
ting rtitriding of the teeth with just the topmost
pieces requiring a mask to cover the face and
bore. But even when :individual pieces have to be
masked with a stop-off paint-a time-consuming
but effective process-c-Atch-Mont Gear feels it's
well worth it to "get the gear we want."

Currently, ionnitriding is used for gears up to
30" or 36" in diameter. In fact, the authors believe
it is technically feasible to produce ion nitrided
gears that would compete with many carburized
gear applications ..Most ion nilriding beat treating
shops do not have the equipment capability to
handle the 30" or larger gears.

One of the factors contributing to the relative
scarcity of ion nitriding is the high cost of the
machinery required, As interest and demand
increases, however. the large capital outlay is
being overshadowed by the business potential,
and companies like Solar Atmospheres are look-
ing to this area ~orexpansion.

It ]s this heavy investment in equipment, as
well asa lack of education as to the potential of
ion nitriding, that the authors believe have kept
the process from taking off in the United States as
it has in Gennanyand other European countries.
In addition, equipment problems when ion nitrid-
ing was first introduced in this country created
the image of an unreliable process that has stuck
in the minds of some engineers. While this is, :no
longer a valid objection. it is true that ion nitrid-
iag fum ace operators must.be carefullytrainedas
the process is more technically challenging than

ments prim to processing. can be ion nitrided, gas nitriding.
although not as easily as the medium alloys. (The These factors need not concern custom gear
hi.gilpercentage of chromium and nickel develops mekers or tool and die shops. however. since
very hard surface nitrides that saturate the metal- there are commercial heat treaters who have
lurgical struetnre quickly, mahnglhe ultimate expertise in developing processes even for runs of
case depths sballowerthan the alloy steels.) one or two parIS. With ion nitriding's ability to

Wonnitriding introduces minimum growth on f eliminate many secondary operations and to tum
the order of .0001-.0002" per side and requires jobs around I:'elativelyquickly. it's a process wor-
less processing time than gas n:itriding. But the thy of the machinist's consideration. 0
real advantage for a machine shop is the reduced
number of machining steps. coupled with the
quick turnaround, which results ill faster manu-
facture. ~t can also give manufacturers more
material selection choices, The resultent 'bene-
fits are moderate surface hardness gains w.ith
deep case depths in medium alloy steels, higb
surface hardness with shallow case depths in
staiale s steels and high surface hardness with
modest case depths in tool steels ..

Masking
With ion nitriding, workpieces may have to be

masked to. insure that surface hardening occurs
only where it is supposed. to. Sometimes this is

\ ..' ~ -. .
I .. ';,.

", . ~ .
, .: .... I

• 'Cl I
11 I

I '
Fig . .I - A load of g~ars
before (lett) and after ion
nilriding.

Fig. 2 - Pam Q.$ loaded
for ion nitriding on the
furnace hearth plate,

Robert Lamont,. ,Jr.
is tile former preside/It oj
and a consultant for
Arch·Mont Gear Inc. of
lrywnd. I'A.

A~IBruce Craven
is Wce Presidem,
e'lgineering. of 50.1'01'
Atmospheres, Inc ..
Souderton, PA. a com-
mercial vacuum heat
treating comp~:y.



machines using standard coated HSS
hobs with coolant were incapable of
meeting the plant's targets, the engi-
neers investigated new technology.

After extensive research and subse-
quent testing at Ford, carbide bobbing
without coolant showed the most
promise in meeting quality goals and
offered the additional potential of great-
ly extended tool Ijfe and lower mainte-
nance costs. Duringtest cutting of the
steel pinions, the process demonstrated
a Cpk of 3.0, and tool life was far longer
than was achieved with any steel hob,
The process testing was completed
using carbide hobs on a Liebherr CNC
hobbing machine specifically designed
for carbide dry hobbing.

More Speed, Greater Horsepower
To properly utilize the advantages of

carbide, a hobbing machine must be
capable of increased speeds and greater
horsepower than is typical of conven-
tional machines. The Liebherr machine
table can achieve speeds up to 450 rpm;
the hob head is equipped with II heavy
duty drive that permits speeds up to
3,000 rpm with drive power to 18 kW
(25 hp), several times that of the con-
ventional bobbing machines at Ford.

The combination of carbide hobs
with maximum diameter of 90 mm
(3.6") and the new machines, which
have cutter spindle speeds of 2,000 rpm,
enabled hobbing at 850 sfpm, much
greater than the capability of conven-
tional production machines.

The higher cutting speed reduced
machining times to approximately 22
seconds from 42 seconds previously
with HSS. A workpiece load/unload!
mechanism built into the hobber and
closely coordinated with workpiece

Dry Hobbing Saves Automaker
Money, Improves Gear Quality

D h,'bb":,· d ,I" - '~- b ,- ~kt,h·- "-h· in o 'd'uctivitll economry ,0' mg e IVers a rea ,.rougn prO' '11 _ C_ _ y"
cy,cle times, tool life and part quality.

Dav:id Arnesen

D t t~es CO~f,.,ide.Il,' ce,' to, ·,be th,er:r.st
to Invest 111 new manufacturing
technology. But the payback
can be significant. That has

been the experience at the Ford Motor
Company's Transmission & Chassis
Division plant at Indianapolis, IN,
which boasts the world's first produc-
tion application of dry hobbing.

Beginning in July 1994, Ford began
installing Liebherr LC 82 CNC hobbing
machines to hob steering pinions (SAB

1045,22 Rc). According to Ford manu-
facturing engineers, dry hobbing with
carbide cutters has reduced machining
costs by 44%, shortened cycle time by
48% and increased tool life by a factor
of 6.. So far.
Goal No.1: Improve Pinion Quality

The task at Ford's Indianapolis plant
was to improve gear qllality-swface
finish and pitch diameter runout=-and
meet increased production demands.
After determining that existing bobbing

View of the pinion, hob and tailstock in the Liebherr LC 82. The workpiece load/unload mechanism
built into the bobber: closely coordinated' with workpiece clamping. reduced Ford's chip-to-chip time
to about 4 seconds.

20 (HAR TECHNOLOGY



clamping reduced Ford's chip-to-chip
time to about 4 seconds,

Because the pinions are held rigidly
in place during machlning by hydraulic
gateways driven by cams, part move-
ment or deflection is prevented, and the
potential for runout, teed scalloping and
chatter marks is reduced. The result is
that surface finish improved to between
.5 and .75 Ra from U to 1.5 Ra.

In the first year of production, Ford
Indianapolis immediatelyachieved sig-
nificant gains, in tool life, more than off-
setting the higher initial cost for carbide
cutters. Becau e heat is the main factor
affecting tool life. the engineers made
severill further changes to allow the cut-
ter to run even cooler, These included
different. coatings, recently developed
carbide materials and hob geometry,

To reduce heat build-up at the edge of
the cutter and increase the shearing
action, the rake angle was increased to
5°. The number of gashes was reduced
to 12 from ]5, allowing more room for
chip evacuation.

Docum.ented Benefits
Data from the Ford experience clear-

ly points to the benefits of dry hobbing,
According to Ford manufacturing engi-
neers, tool life improved to 252,000
pinions per hob (14 regrind " using dry
carbide from 39,000 pinions per HSS
hob (12 regrinds) on existing wet cutting
machines. Machining cost feU by 44%.
In addition. Ford found that the process
is very stable, maintaining exceptional
consistency well withicthe process
capability specifications.

Increasing the cutting edge rake
angle and changing the coating to TiAlN
is now being testedvand Ford is now
achieving up to 33,000 pinions per

Dry bobbing. produces Ford steering' pinions ill
48% less lime. at 44% less cost and improved
gear quality.

regrind, with the potential of getting
nearly 300,000 pinions. per cutter.

The primary goal was to improve
quality and production economy, but the
plant also achieved a Ford 2000 environ-
mental goal by eliminatingthe use of
cutting oils and coolants. Operators like
the rapid, coolant-free cycling, It's envi-
ron:mentaIly safer and cleaner with no
cutting oils and mist

A search for a better quality pinion at
Foro Motor Company yielded a process

that not only produced a better surface fin-
ish, but reduced piece cost and cycle time.
It also provided tile additional advantage
of coolant-free operation, saving co 15and
improving operator morale. 0

The Gear Shaping machines are'
design.ed to shape ~xternal and
internal spur and helical gears,
sprecket Wheels, gear segments,
racks, clutches, 'cams and other
profil'edl components lin the
generatIng method.

TO,S CELAKOVliC;E.
GEAR HOBBliNG AND SHAPIING MIACHIINES

Gear HobblngllMaohlne, Model! OFA 3.2 R.

TOS 'CELAI<OVICE offers Gear
Hobbing and Shaping machines
in manual and CNC versions. The
machines accept workpiece
diameters rangingl from 6"..;27' and
are suitable for single piece and
batch production.

The ,Gear Hobblng machines are
capable ,of precision hobbing of
'external spur and helical gears,
sprocket wheels, and worm
wheels using the radial and
tangential methods, and spline
shafts and other prollled
components using the ,ge.nerating
method.

Features include:
• Static and dynamic rigidity
• Automatic work cycles
• Infinite'ly var,iable hob speeds
• Hydraulic damping cylinder
• Capability ,ofconventional and

climb milling
• ,Repeat hob cutting

IFeatures,inc'lude:
•.Hydrostatic rem 'spindle lbearingl
•.Automatic work cycles
• Infinitely variable double strokes

and circular feeds
• Option of !radlal plunge cut or

radIal plunge cut.with rOiling
• Selectable cutting cycles

For more· informatjon write. phone·, or fall:

WMW MaChinery ..-.Com. - paJl~.".I.nc.•.•IIJ.~~WH~h,St.,
'lIVesl N:\<acl<, NY !09901 I I I
Phone: [9U) 35a·333Q - -. - .- -

Fax: '[9'~l 3S8·2371

CIRCLE 127 or call11-800-34().n60, x9127
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sure rake of flute, radial or hook, and: parallelism (includes in-
dieator stand). Option fm inspecting index spacing: (includes
index paw mechanism with tooling - precision arbor and Index
gears), using new index gears 'Of your existing 6ft IITW or 10~
Barber Colman index gears.

For fSS'. ".esults,. tne b.es' way to' 'CUI.'costs ANDS-.'.....•
Improve quality willie reduclIJ9' scrap ... ,

.is .Hob a Cutter Inspectlont , ala, .

Contact. us t'oday for specifications, Iprlclng
1- See us on the Gear Technology Home Page -
For specificalions call (630) 377-2496 or Fax (630) 371-2546

MANUFACTURED GEAR & ,aAGE, INC ..
IP:O. BOX.7155, ELG,IIN. IlL 601211

'CIRCLIE 164 or eall l' -800-34D-1160, .19164

leCOUNT. IIIC.
12 Dewitt Dr., POta.
White River Jet., VT T.... , MN713 Fax.1102)296-6843.

CIRCLE 112 or call1-8G0-340-11160 19'112
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Chamfering and
Deburring External
Parallel Axis, Gears

Basavaraj Nyamagoudar

iiihe chamfering and deburring eperadon

I

on. gear teeth have becom moreimpor-
tant as the automation of gear manufac-

__ tlIring lines in the automotive industry
have teamly i.ncreased. Quieter gears require
more accurate chamfers. This operation 311 0 ttan ~
lares into significant cost aving by avoiding
cosUy rework operations, Thi article discu-se
!.be different types of chamfers on gear teeth and
outlines manufacturing methods andgui.cfelines to
determine chamfer sizes and angles for the prod-
uct and process engineer,

Wby Chamfers?
Chamfers are needed in gears:
• To prevent nick and bump damage along the

active looth surface after the shavi ..ng or fiaishing
operation;

• To prevent bum and sharp edges which call e
gear noise;

• To prevent the break-off of burrs and sharp
edges duri~g torque lransfer wben the gears have
been assembted in boxes or triUlsfer cases;

• For cosmetic reasons.
[0 the last few years, gear manufacturers have

intensifiedtheir efforts to prevent or reduce nick and
bump damage. Handlil1g system have ratchet con-
veyors, which prevent the gears from touching each
other, Special baskets are used to protect. the gears
from accidental damage d1.lr:in,g beat treatmenl: !
process. Operator training has . tressed the careful !
handling of gears at every tage of production. ln
spim of a1Ilhesesteps,. the problem still persists. The
number of gears :rejected because of nicks can range
from ]()-.6()% of a batch. Nicks modify lead or invo-
IUm charact.eris:tics, causing meshing def'eCts.

Chamfers sign:ificarlUy reduce noise while me
gears mesh and effectively protect all vulnerable
zones in the gear tooth.

Types. of 'Cbamfers
FoW' chamfers are shown in Fig. I. Chamfer A

is llIe tip chamfer along the lead produced by the

Filg.1; - A) End of chamfu along lead; DJ lIasic rack of preshavetool.

preshave tool. B is the acute edge chamfer in
cylindrical helical. gears. C is the obtuse edge
chamfer in cylindrical helical gears produced by
cutting. g-rindi:l1gor rolling operations. D is lite tip
chamfer on end faces produced during the turning
of blanks.

The lip chamter along the lead i generally
executed while cutting the gear with either a bob
ora shaper cutter which has a modified tooth pro-
file called emi-toppiog, The size of me chamfer
depends on the gear's diametral pitch (me mod-
ule). G nerally it is

,6",= 0.10-0. IS, mm
r = 30-40°

See Fig. 2 for details.
It i difficult to maintain the ize of the tip

Basavaraj
Nw:amagoudar
is a 1001 tUsigll tmgillur
at SU America, [rIC •• of
.oak Park. Ml. Ht' holds
II master lr dtgrtt ill
mmw/ocl1lring tmgillur-
ing from WaylU" Stale

example,gears with normal diametraJ pitches liP' Univtrsity,
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chamfer, since it is related to the tolerances of the
outside diameters and gear tooth thickness. For
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Fig •.3 - Gear tooth with ,edge chamfer and both tip, chamfen.

Fig. 4 - Gear tooth with tip chamfer !Uld tlp,ehamfer along lead and edge chamfer.

_~ -;..~0.3 + 0.8

"

/

I-,
.Flg• .5- Chamfer angles must be set with exposed points as, far ,away from the ends
of the tooth as possible.

Fig•.IS- Sharing reduces the size 01 the 'chamfer to some extent.
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to 8~10 (module 2.5-3 ..0) have an 0.0. tolerance
of roughly 0.0.08" (.0.2 rum) and a variation of
.0.004" per side (0.1 mmiside).The cutting toler-
ance on tooth thickness may De ± .0.0008" (.0 ..02.
rum), which affects the cutting tool position. The
chamfer wiU have the following variation:

s. = (.0.0008)
m tan an

where all :: norma] pressure angle

When ,ail = 14°3.0',Ali", = O.£K)3"~O.077mm).
When all:: 2.0°, ti,lim:: O'()()2" (.0..055 rum).
This variation is close to 5.0% of the nominal

value of the chamfer size. This becomes much
more significant when we are dealing with gears
with. a normal diametral pitch (NDP) of more
than 2.0 (or module less than 1.25). The tolerances
of the O.D .. and the tooth thickness exceed the
chamfer's nominal value. It then becomes neces-
sary to cut the gears with "topping" tools, which
simultaneously cut the teeth and the 0.0.

Sometimes when it is necessary to use as
much active profile as possible because tip cham-
fers reduce the working diameter and the line of
action, gear designs do not allow tip chamfers, In
some rare instances, amy a few tenths ofa mil-
limeter makeup the meshing continuity. Such
constraints must be resolved during the early
stage of a transmission design, and the designer
must make accommodations for tip chamfer.

The chamfer "0" on end faces is required for
assembly purposes and for smoother meshing.
The chamfer "0.,." which is put on the gear during
runting, can actually cause more nicks than it pre-
vents. Usually the project engineer requires an
end tip chamfer without paying too much atten-
tion to its size. From Fig. 3, it can be seen that as
chamfer "D" is increased, chamfers "AU and "B"
provide less protection. Therefore, it should be
made as smaIl as possible and never lar-ger than
the value

Sd:::: O.S(a + b)
Another reason favoring reduction of the end

tip chamfer to a: minimum is the presence of hob-
bing and shaping burrs in this area. These burrs
are not removed by the usual deburring tools and
may be difficult to remove if they are large.
Smaller burrs usually disappear during heat treat-
ment. or shot peening. If the chamfer "0" is large
and has a heavy burr, sometimes it is necessary to
employ an additional deburring tool.

From Fig ..4, it is dear that in the absence of an
edge chamfer, poi:ntA is more exposed to nicking,
With. an edge chamfer, the most exposed point,
A I, is shifted towards the ins ide and is therefore
less prone to Ilicks..The tip chamfer is rendered



useless unless there is an edge chamfer. Edge
chamfer dimensions do not have the constraints of
tip chamfers., since they are mad.e after the gear
teeth are cut. Their dimensions are to some extent
independ m of gear tooth tolerance . Chamfer
size range from 0.012" (0.3 mm) to 0.030" (0.8)
rnm. The angles need to be set so that the expo ed
points are as far .away from '!he ends of the tooth
as po sible (see Fig. 5). A the heliix angle increas-
es, the chamfer angle (related to the 'tooth axis),
decreases to less taan 20°. For example, a 30°
helix angle will lead loa [SO charmer angle ..There
i orne reduction in the chamfer ire while shav-
ing (Fig .. 6), During thi process, 0.00[5" (OlM
mm) of stock is removed from. each flank. If the
Original chamfeJ' size was 0..012" (03 mm), the
chamfer size after shaving would be

(o.04)sin45°
0...= 01,3 - . 150 = 0.19:mm or O.(~)75"

~D . •

Therefore. i.t is neces ary ,to stan with a Warger
size chamfer, maybe 0.024-0.1030" (o.'.'(j....{).811l1D). 1 I

The cbamfer should be made without fmis'bing
with a tep, Sometimes it is better to chamfer
the root fiUe! even if thrs area is Datu ceptible
to nicking .. fig. 7 shows the correct procedure
for chamfering ..

Production Methods
Edge chamfers can be produced by three dif-

ferent methods,
A. cutting ope.r.alion. There are two cutting

methods. The machine may 'be designed to have a
milling cutter and a gear train of CNC equipment
to generate an involute. The milling cutter can be
heM steady with only one circular peed along its
axi . In Ibis case, the chamfer is uniform and par-
allel to '!he !involute. This method producesagood
chamfer, and there is no Deed Ior any additional
deburring operations. On the other ~and, milling
is a costly operation, and it is difficult 10 chamfer
gears lying adjacent to a. shoulder u ing this tech-
nique. Cycl.e times are long in tbits method
because of indexing, and too] life is poor.

A second way to cut a chamfer is to use a gear
train or CNC equipment to index in conjunction
with a cutter. The cutter has a reciprocating
motion timed with the iadexing motion. This type
of operation u ually produces the chamfer along a
traight lille. The advantage of this me!hod! is !hat

no further d.eburring operation is required. Among
the disadvantages is the fact that this method cre-
ates an uneven chamfer ,extending ,through the
whole root. Sometime burrs are [eft on the gear in
Ule root area. Chamfering gears adjacent to a
shoulder is also difficult with this method. Again,
cycle times are long. and tool life is poor. This

Point of 1';0 lble Presence of BUITIl

Fig, '1 - Coned chamfering procedl!ft.

Fig. 8 - A cross section of gear and ehamrcrl~1l tooll:eetb. lnBI mUiDg opcmlloD.

approach also requires a lot of eperator assistance
to. maintain a good setup.

A grinding operation. Ell this method, a grind-
ing wheel is used to produce the ctlamfers; The
advantages are low cycle timesand acceptable
chamfers all aro1!md, but the grinding powder
mixed with steel particles poHutestbe atmos-
phere. creating Clean Air Act compliance preb-
Iemsand raising 'concerns about employee health
and general environmental ethics. To eeunter the
pollution. effecss, expensive fIlters and dust collec-
tors are needed. Tiny bUJ'fSare created along the
involute, amd they need an extra Cleaning opera-
tion like shot peen blast. A lot of operator assis-
tance is required to mainlain a good setup,

A rolling opermion ,using special c.laarnfer
tool&. This operation involves driving a chamfer
tool in mesh with the gear under pressure. The
pI1essure wtllplasticaHy deform the material, pro-
ducingtbe chamfer. Most of the material
deformed plastically will flow out of the ides A,
8, Camd D (see Fig. 8). Troy portion > about
OJ}OO8" (O.02.mm), will rise up tiny ridges
inside the involutes E. F. G and H. and a very
small portion will rise out of the tip chamfer (D)
(Fi.g.I) produced bya turning operation. Because
of this, the operation must be followed bya fin-
ishing operation like shaving or grinding ..II is not
recommended for finished 'cut parts.
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".. 10 - ,schematic ~ odwnlel' too~II! mesh with gear..

The material raised alonglhe surfaces A. B" C
and Dandthe burrs produced dtrringtbe cutting of
the teem are removed! by a spring-loaded deburr
tool. The chamfer and deburr operations must be
carried out simultaneollsly to avoid pushingfhe
burrs into 'the gear teeth. after cutting. The chamfer
tool willforce the burrs out for a cleaner cut by the
deburr tool. The material raised! aIongthe . urface
D can be minimized by designing the chamfer tool
with an operating pressure angle that minimizes
the sliding velocityl.oward the tip. A pair of bur-
Ilishingtoo.ls can. be added to the deburrtoel group
to remove the raised materia] along D.

The main advantage of this method i extreme-
.Iy tong cutter life. It is quite common to chamfer
more than 100.000 parts between resharpeaing,
The machine cut cycle time is only 3-4 seconds.
while the floor-to-f1oor cycle time varies from
7-15 seconds for pinion gears. Constant sizes. of
chamfer parallel to the involute and chamfering
!he root are possible. This method can chamferl

. deburr any adjaeem houlder both. on the gear side
and the groove side.

Some stress points should be considered when
producing edge chamfers by rolling. The plastic
deformations of the material should produce
residual tresses along the involute surface cham-
fer that would ~ocany increa e the airface stress
limit and reduce the stress concentration factor,
thus enhancing .the overaH resistance of the cham-
fered gear. It is essential to charmer not only the
acute angle called for on most drawings. but also
the obtuse angle. This gives better protection from
nicks and bumps. and en ures homogeneous
behavior of both the Hanks of the gear under load
because of the residual stress.

For simplest applications. the tool used on
chamfering and! deburring machines consists of a
set of chamfering tool and a. et of skiving tools
to deburr lateral surfaces. Because of the force
between the too]'s springs and the gear's width.
once it enters into the tools. the two deburring
tools will spread open. Chamfering and deburring
tools run free on their own qllill and elf-center
themselves 011 the center line of the gear, thus
assuring symmetrical chamfers and complete
removal of bWTS,

The tool group on 3..one-head machine in the
imple t form consists of one et of chamfer bevel

gears and one set of cutter eli cs mounted together
as a gang. The workpiece drives the complete tool
group, since:it is in mesh with thechamfering tool.

The various types of chamfers that can be
achieved on either pur or h licalgears cover the
whole range usuaUy required for amy cylindrical
gears. Examples of feasible chamfers include a)
chamfering only 011 one flank. without the root; b)
chamfering both flanks withoutthe root; c) cham-
fering one flankand part of the root; d) chamfer-
ing the complete profile; e) chamfering inclined
faces. (see Fig. 9).

Each problem can be evaluated individually and
tooling engineered to suit pecific applications,
Cluster gears can be chamfered and debmred with
machines having nUlltiheads wiIh two woJlting sta-
lions. To work. different gears on the same machine.
the tools can be designed to keep a constant center
distance between IfIe workpiece and the too! in order
to reduce the changeover time.



'CbamferiQg Tools,
Chamfering tool are engineered to generate

th chamfer on the edges of the gear teeth. The
chamfer i made bythe rolling action of cham-
fering tools. In effect two bevel. gears mate with
the work gear only alomgthe comer edge of its
teeth. The foroe"F,''' provided by a pneumatic
cylinder, represents the thrust neee sary for
rolling (see Fig. W). Because of their bevel gear
.hape and balanced application (one pair of iden-
tical teo! ymmetricaUy coupled). oppo ed axis]
tre esare generated during rolling ..A the tool

group i free to move axially. il centers itself on
the centerline of the gear width.

Uthe two tools are off center as in Fig. llA.
after the 1001. grol.lp is engaged, the gear will
move axially until the forces are balanced. The
final po ition is shown in Fig. U B. This makes
the chamfers symmetrical. The e tools will work:
,either pur or helical gears.

Fig. 12 describes a chamfering tool tooth,

Be ides being tapered, the teeth have an involute
form enabling them to mesh with the gear and
roll on its comers.

The angle of the tooth flanks of the chamfer-
jog 1001. depends 011 the gear helix angle and the
angle of chamfers to be generated (Fig. 13).

fJ 1 and fJ 2 '" chamter angle required
by part print drawing.

fj= gear helix angle.
r] and r2 = flank: angle on the cham-

fering tool teelih.
r 1 = fJ + fJ Land r2 = fJ 2 - {3.

In order 'to have the chamfers correctly exe-
cuted. the chamfering discs mu t be in uch a
positicn tbat the axes of the chamfer reels have
the arne helix angle as the gear (phasing along
helix angie).

Special Cases
When a houlder or radius i pre em on the

ide face of the gear, !he chamfering operation
cannot be completed all. along the profile. The
chamfer must end etJeast .o.m2" (.0.3 mm)
before 8 step or a radius begins. In cases where
the gear has an angled side face, it is necessary
to engineer tools wilih properly modified. pres-
sure angles.

Cbamfer Tool Resb8:rJJf"ning
The chamfering tools are able to produce

many thou ands of pieces befere resharpening.
be chamfering tool teeth are not truly

re harpened, Rather, the position of the cham-
fering disc i ,changed with respect tothe gear
so that afterward chamfers wiln be generated
bya new area. of the chamfer tool. teeth that is
nOI.worn yet.

B) >Dmin-----~I
RuUng

lrica'! chamfer tools..Fig. ll-A) No

Front V.lew ,of One T:'uoth
of Chamfulng: Tool

Section ,of One Tooth or
Chamfering Tool

SKtlDnDurlnl·E~menl
Blween, Gear and
Clwnfe.riQg Tool

Fig. 12 - Gear tuotbandl c:h!!.m1ering IooItooIh RCIions.
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Each chamfering disc can be utilized three or
four 'limes. When the chamfers no longer have a
constant size from one gear 'tooth to another when
the rolling stres rise I or when each single eham-
fer i no longer uniform along the profile, i" is
time togrind the chamfering discs ill such a way
that a, new rolling area will contact with the 'edges
of the gear teelh.

DcbuFF Tools
Deburring tools are large diameter discs who e

rl external rims are ground to the rake angles neces-
ary for cutting action. The di tance between the

two discs is aotconstanr because they can move
axially either under the action of the springs ("m"
shown in Fig. 14) or as a can equence of the self-
'centering with the gear to be deburred,

In the rest position. the spring pressure on the
deburring discs brings their separation distance to
a minimal value, which is about 0.008" (0.2 mm)
less than the minimum gear width .. Ifthe distance
betweenl.be discs were fixed, the discs them-
selves would hit the outside diameter of the work-
piece, chipping it when discs are plunge-fed
toward the workpiece. To avoid this, the cutting
edge of each di c is provided with atapered lead-
in whose ize is large enough to avoid hitting 'the
out ide diameter of dle gear to be deburred. The
first contact must occur between the lead-in sur-
face and the workpiece outside diameter.

The deburriag discs are rotated by the work-
piece Itself, and the burrs are removed through a
true skiving actien on the gear lateral faces.
Generally 100,(}()() pieces or more in some ca e.
can be deburred before resharpen.iog the tool. The,
tool life between resharpenings depends upon a
number of factors, They are

• The hardnes and machinability of work-
piece material;

• Thethickae s of bum and the size of the
requested chamfer;

•.The length of the deburred area (workpiece
whole depth);

'. The presence of steps. radii or shoulders •.
which may interfere with the tool cutting edge;

• The correctre harpening and as embly of
the tool group.

Special Cases
For gears with sh _ulders or radii, special types

of deburri:ng tools are designed for a. correct
action of the debll.rrin-ll discs in order to avoid the
interference, To deburr a gear with a radius (see
Fig. 15), a special type of deburring 1.001 known. as
an URn type tool is u ed. Due to the pring loading
action, the burrs are uniformly and cleanly skived
offlhe surface by the tool following the profile of
the gear, The same tool also performs the debur-

ToOl Tooth Section

Fig. 13 - Seclilo!l view of debILm-ng toobin mesh with gear.

L

Fig. 141- ''R'" type deburring tooll in mesh with gear.

C

Fig ..15 - Cross seedonal view of deburring tool.
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ring of the straight portion ..The radius form protu-
berances A are alternated withthe cutting edges a,
which work the straight portion of surtace S like a
standard deburring tool. Protuberances A remove
burr from the radii by means 'Of the true cutting
action of the cutting edges C or D according (0 the
direction of rotation. Portion a skives the straight
faces as far as .008" (0.2 rom) to 0.012" ~O.3nun)
above radius Rl.

When the surface to be deburred is tapered.
specially tapered debuning tools with many
inclined slots are used to generate an adequate
number of sharp cutting edges. During helical
gear cutting with ,eiU\er a hob 'Or wilh a shapee
cutter, burrs are usuaL1iy left on the acute edge
(where the too] comes out of the gear) ..The rela-
tive traverse movement between the deburring
tool and the gear must push the DllIT toward! the
tooth and not toward the space.

Deburring Tool Sltarpening
Wear can be removed by grinding ,either sur-

face E or surface H (see Fig. 16A). Stock size
removed must be 0.008" (0.2 mm) or its multi-
ples in the direction of the disc's axis. The disc
thickness reduction is compensated for by shift-
ing the spacers ..

With no gear between. the 'tools, the discs are
in the conditions shown in Fig. 16B. The springs
push tile disc and the spacer against Ithe shoulder
flange. When the gear enters the discs, it forces
Ithe discs apart, thus, moving the tool f:rom the
shoulder flange and creating a gap approximate-
ly 0.1004" (0. ~ rom) between flange and spacers
(see Fig. 17). After resharpening the gap will not Fig, 17 _ Cross sectional viewor debul1'lng tool with spacers and spr.lngs.

Spacers In
Contact witb Range

Fig. 16 - Principle of deburrlng tool operation.

- Push
Spring
DbA:

be the same. In order to retum to the initial con-
ditions, a space 0,008" (0.2 mm)lhick wiU have
to be shifted from position l to position 2 as
shown in Fig. 18. After every resharpening, it is
necessary to check the lead in 'chamfer size so
that it lies outside of the gear when the tool con-
tacts the gear ..0

Presented at SME's 1st lnternational Advanced
Gear Processing .& Manufacturing Conference,
June 3-5, 1996. Reprinted with permission.

Fig. 18 - Position shift after resbarpening.
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EXA.'CT' '& REIPEATA.BLIE
GEAIR DATA

No set-up' or master required, PCbasad SPC program
available or RS-232 port Precision Tungsten Carbide
baUs 'Dr pins for maximum accuracv, Ra·bust con-
struction-Each giauge custom built. 'Over/under digii-
tall display wI inch or rnrn conversion,

PHONE OR FAX FOiR BIROCHUHE OR DEIMO

~MU~·-.~--~-~----------------
IIfN1---·.:=-----------

Member 'of AGMA
P.'O. 'Box 36J • 'Springboro.'OH45066· Fax: 51,3I146..s103,

513/146-3800
CIRC~E 157 or can 1:.eOO-S4O-1160'lf.9157

Let us help, you Imeet
tomo:rr,ovv's challienges today:
•. Leading OE manufacturer of precision

helical and spur gears.

•. The team with experiencea'nd modem,
flexible' equipmen.t,

• Committed to quality.. cost, delivery, and
eustomerservloe:
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American Metal Truting Co.
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Ataka Machinery Co .• Ltd.

Baril International carp.
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Clifford-1acob. Forging
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Equllable Engineering

Ernst Winter &. SOD
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Fellows Corp.
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39 300
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Presrite
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Profile Engineering

Roto-Teehnology

Russell Holbroo!<:&t Henderson

Software' Engioeerios Services

St1n:U! Sales, me.
Sylec
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Hamischfeger
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Moore Gear
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PIC Design
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Engineering
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Vic Machine' Tools Corp.
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Westech Gear
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Wablen Corp.
Worcester Gear Works
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Yieb Chen Co. ltd.

Intech Corp.
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IGIIcrs--Muter 'Gem
Accu-Prompt inc.
A~ World Compan)'
American Pfauter L.P.
Arrow Gear Co.
Boeiog Precision Gear
Bo Ion Gear
Cint:innall GeM
CMD (UK) LId.
Dayron Gear &; Thol
Engranes Industriales

Rivera
Equlll!ble Engineering
Fairfield Mfg. Co.

! FeDow Corp.
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HoLroyd Machine Tools
Invo Spline Inc.
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Precision Gage Co.
Precision 'Gear Inc.
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RobotroniJ;.
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Machine
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Machine Corp.
Aleron Gear &; Eng.
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Work
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Fairfield Mrg. Co.
FelloW!! COrpl
FOOle·Joneslll.l.i.nois Gear
GEARCOA
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Krupp' Engineering Inc.
Meril Gar Corp.
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Schwanz Precisiee Gear
TIfco Gage &; Gear
Trogetec Inc.
Wedin Inll. Inc.
W'llIUler Gear
Wo.rcester Gear Wo.rks
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A. W. Sadler Machine
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ABA·POT Inc.
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Aero Gear Co.
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American Machine

Works

,34, GEAR TECHNOLOGY

Arrow Gear Co.
Beng!!ll!!du.mie Inc.
Bilgram Gear Co,
Boston Gear
Buckeye Gear Co.
Calicul Eng. Works LId,
Chicago Gear Wo.rks
CWke Gear Co., Inc.
Commercial Gear .&

Sprocket
Dabko Industries Inc.
Des.ignruronics
EMCOGean;
Engrane.s Industriales

Rivera
F(lrelt Clly ,Gar CD.
Gear Systems Inc.
The Gear Works Seanle
GEARCOA
Gem &; Drive Systems
Geartronics Industries
Generated Gear &;

Machine
GW Plastics
I!Lte(h Corp.
Invincible Gear Co.
KA~Wood Gear &.

Machine
KeUer Macbi!le Co.
I..amool Gear
MJ.H. 'Gear &; Tool Co.
Midwesl, 'Geu & 1'001
Moore Gear

Manufacturing Co.
Moore Machine .& Gear
Omni Gear &; Machine
PUr)' Tedmology
PbiIadel~a Gear - GSD
PIC Design
Power Eng. &; M.Ig. LI(I.
Precision Gear Co.
Precision Gears Inc.
Process b1duslries,
Progressive Engineering
R.L. Wagner & Assoc.
Reef Gear Mfg.
SChwam. Precision Gear
Soo!bem Gear &

Machine
Troge!.eC Inc.
Trojan Gear Inc.
Wedin loll. tne,
W:inzeler Gear
Worcester Gear Wod:.

IGears-f'owder IMetal
Alpha Sintered Metals
ApI\!. Engineering Inc.
Asco SillteriDg Co.
A~hol'U.S.A. Inc.
BestMetal Corp.
Capstan Atlantic
Carbon City Products
Cloyes Gear &; Products
Dabko Induslries Inc.
Deco- 'Iechnologies
The Gear Works Seanle
Keystone Powdered

Metal Co.
Metal Powder Industries

Fedl'luion
Moore Gear

Manufacturing Co.
Pennsylvania Pressed

Metal [nco
Precision Gear Co,
Reef Gear Mfg.
SL. MaJYs Carbon Co.
TPI Powder Metallurgy
TPS IDC.
Viking Air Tools
Yieh Chen Co. Ltd.
Zenith Sintered Products

'Gllirs-Rack " Pinion
Au 'W. Sadler Machine
ABA·PGT Ine,
Accu-PromptIac.
Akron Gear Ik.

Engineering
Alpha Gear Drives. lnc.
Anderson International
AphIS Engineering Inc.
AKo Sinl'Hing Co.
Boslon Gear
Carbon Cily Products
Charle Bond Co.
CincLlUlau Gear
Commercial. Gear &;

proctet
ComeU Forge Co.
Dabko Industries Inc.
Daylon Gear &; 1001
Deeo-Technologies
~l811arroaics
EMCOGem
EnS-l1!.JIesIndustriales

Rivera
Engl1!lec de Mexico.
Fairfield Mfg. Co.
FIIirllllle Gear :1Ix:.
.~ Gear Corp.
FtDo'!'VSCo.rp'.
Foote-J'onesllllinois Gear
fr.mkll Gear Watts Inc.
(klll MotiollS
Gear Group International
The Gear Works Seattle
GEAR-COA
Gears & Drive Systems
Gears for Industry Inc.
Geartrcnics Industries
Genernted Gear &;

Mnchine
Harder Precision,

Components.
Harnischfeger
Highway Machine Co.
Hua Ya1\g Machine Co.
In!CChCo.rp.
Key tone Powdered

Melal Co.
Krupp Engineering Inc.
Lsmoru Gear
L!!wleJ 'Gear Corp"
Linamar
Mjd·State MaehineCo.
Modified Gear &; Spline
Moore Gear

MlUlufacluriog Co.
Moore Mac.hine &. Gear
• 'Uolllll, Broad! '&

~fJldJlne Co.
Putterson Gear &.

Machine
re.m Technology
PIC Design
Progressive Bagineering
QualicasJ Corp.
Rive~ide Spline ,&; ,Gear
Rabolronix
Scbwam: Pm;;iJ;!OO 'Gear
Sillier Metals Inc.
SoothemGear &;

Machine
Standanl Steel Specialty
TPI Powder Metallurgy
Trogetec Inc.
trojon Gear Inc.
Vic Machine Tools Corp.
Viking Air Tool.
Wedin inti. Inc.
WlMeler Gear
Woroe~ter Gear Watts
Xlek Inc.
Yleh Chen Co. lAd.

Gllars--Spil'll Bevil
A. W. Sadler Machine'
ABA-PGT Inc.
Advance Gear &;

MaChine 'Corp.
Aero Gear Co,
Akmn Ol!ar &

Engineering
A1ph!! Gear Drives. Inc.
Amarillo Gar 'Co.
AIrow Gear Co.
Asro Sintering ,Co.
Ashot Ashkelon

Industries
ATA Curs Inc.
Bengal Indu tries Inc.
Boeing Precision Gear

I BooIi,glioli 'UK
Boston Gear
Carbon City Products
Cas.e Corp.
Calerpillu IndUlilrllll

Products Inc,
Cbicago Gear·D. O.

James
CLateqA.C.
CMD (UK) LId.
Cwtis Macbi.ne Co.I!!C.
Dana Corp.
J:>esip!!ronia
E1_ Ltd. (India)
E!!granes lnduslriales

Rivera.
Engrarec de Mexico
Eogrecon SA
Fairfield Mfg. Co.
Falk Corporation
Render Co.rpo1"ll.!ioo,
Rcnder-Graffeosta.den
Foote-Jonesrfllieoi Gear ,
Gear Group Inlemaliolll!l
The Gear Works Seattle
Gears &; Drive Systems
TheGlealAm WOIU
H1CO
Hila Yang Machine Co.
latech Cnrp.
Keystone Powdered

MdlII Co.
Krupp Engineering Inc,
Labeco
Merger Corp,
Mldwesl Gear ... 1'001
Mil ford Gear Works
Moore Gear

Manufacturing Co.
NlIDChang Gear Works
New Vecnlure 'Gear Inc.
Philadelphia Gear

Corporatlon
Philadelphia Gear - ClSD
PIC.Design
Power E.ng. &. Mfg. LId.
Precision. 'Gear Co.
Presrite Corp"
The Pu.rdy Corp.
Robofroni:l.
Rodwellln!l.
Sint.,.. Mernls Inc,

5oo!bern Gear &;

MAchine
Thomson MJc.ron, L.L.c.
Vo.n Ruden Mfg.
Wedin lnlll"nc.
Wes!ech Gear

Gelrs-Sp r
A. W. Sadler MachIne
ABA·PGT Inc.
ACCIJ·Prompt Inc.
The Adams Comp:my
Advance Gear .&

Machine Corp.
Aerocom lndUSlries Inc.
Akron Gear.& Engineering

Albro Gear &; Insmu:nen!
Alllance Gear I.nc.
Alpha Gear Drives, Inc.
American Machine

Works
A neon Gear &; Inst,
Andersen-Cook Inc.
Aplus Engineering Inc,
Arrow 'Gear Co.
A5<:oSlnlerioll Co.
Ashol Ashkelon

Industries
AcSholU.S.A. Inc.
AAicon Technologies
BellgallDduslri.es Inc.
Bilgram Gear ICo.
Boeing Pm;;isiOD Gear
Bonfiglioli UK
SOSlOn Gear
Bourn &; Koch MachiM

Tool
Boxx Gear Mfg.
Buckeye Gear Co.
Bucyrus-Erie Co.
Calieut Eng. Wor.ks Ltd.
'lIp'III!!Atl1II!tic
Carbon City Products
'Caltrpillar IndllSlrial

ProducUi Inc,
Cbardarn Gear Co.
Charles A. Templeton

Macll.lne.
Charles Bond Co.
Chicago Gear Works
Chicago Gear·D. O.

lames
CialeqA.C.
Cinclnm!!i Gear
Clarke Gear Co., .lnc.
Clo)'es Ge.!r &; Product;
CMIl (UK) Ltd.
Colu.mbi.a Gear Corp.
Commercia! Gear &;

Sprocket
Cornell forge Co.
Cunningham lndustries
Ourtis Machine Co. Inc.
Cycio Transmission lAd.
Dabko Industries Inc.
Dana Corp.
DavisTool&:
Engineering
Dayton Gear &; Tool
Dw:boI1l Gear &; Tool
Designatronics
O)'!tamlc Tool Grinding

Service
Baton Corp.

i Elccl!ex Ltd (India)
EMCOGears
Engranes Industriales

Rivera
Engratec de Merica
Engrecon S.A.
Equllahle E~g!ne;!.rI.DII
fairfield Mfg. Co.
fairlane Gear Inc.
Falk Corp.
I«1eraI GearCotp.
FeJIDm 'Corp.

, :fI«:nda Corporation
I'IcJlder-Gr.dfens!adeo
Foole·Jone.sllllinois Gear
Forest City Gear Co.
Fro.nke Gear Wo.rks Inc.
Fuller Company
Gear Group Intematicnal
Gear Mo.tioDS
Gear Systems Inc,
The Gear Works Seattle'
GEARCOA
Gears & Drive Systems
Gem for lud\!sU'y Inc.
Geartronics Industries
General Eleetnc

Generated Gear &.
Machine

The 'Gleason Work!!
GWPtastics
Hand Screw MlIChine
Harder Precision

Components
Hamischfegel"
Hi.ghway Macbioe Co.
Howard's M!!Chln~ Shop
Hua Yang Machine 'Co.
lDiCOCorp.
Intccll Corp,
Invincible Gear Co.
lnvo Spline Iee,
KA-Wood Gear &:

Machine
Keller Machine C~.
Key lone Powdered

Metal Co.
Krupp Engineering roc.
L + H Welding &.

Machine
Lamont Gear
Lawler Gear Corp.
MJ.H. Gear &; Thol Co.
M~rll Gear Co.rp.
Micron Instrument Corp.
Mid-State Machine Co.
Midwest Gear
l\1.kh.:05t Gear&: TboI
Milford Gear Works
M~ P!!JIey &. M!lcl!ine

Works
Modified Gear &; SplillO
MalaD Gear &; Sbafi
.~ Gear MB.nuflllCb.lrinz
Moore Machine . (leu

Mostar Gear &; Machine
Murtay Brotbers Mrg.
Nancllang Gear Works

'.!.Ianal Bl'OI!.cll &I
Machine Co.

New Venture Gear Inc.
Niagaru Gear Corp.
Nordberg-Lokomc Oy
O'Neill Gear
Omnl Gear&:. M!!Cbine'
OnWID Drin & Gru'
Panmon Gear &; M'acbi!le
Pennsylvania ~ MeIaI
P:ury TtdIDoIogy
Pbila.delpbiJl Gear Corp.
Philadelphia Clear - ,GSD
PIC Design
Power :Eng. & Mrg ..ud.
Pn!cisiOll 'Gear Co.
Precision 'Gear l!!C.
Precision Gears l:nc.
PfariI:eCo~,
P~ Indwtrl
PmlJressive Engineering
The Purdy Corp.
Quallcas! Corp.
,R.L. Wagner &; Assoc.
'RD Industries.
Red Gear Mrl!.
Rmy Gear Corp.
R:ivemdc Spline &. Gear
Rdbotronix
Rockwell Inti.
Schafer Gear Works Inc,
Schwartz P:rec:lsion 0ea.J'
SOMG
Sepac Electric C[!l1ch &;

Brake
Southern Gear .Machine
SI. Marys Carbon Co.
Thomson Micron, L.L.' .
Tireo. Gage &; Gear
11'1 Powder McmJlur:gy
Trogetec Inc.
Trojon Gear Inc.
U.S.E.M.
Vic MEbine Tools Corp.



____________ PROIDUCTS,,8tSERVICES INDIEX •

Von. Ruden Mfg.
Waldemar DeslBJI &:

MlIChiDe
Wedin Inll. Inc.
Wcs!«hGcu
Windsor Gear Co.
Wmu:~rGear
WllhIelt Corp.
Worcester Gear WorD
Xtdt Inc.
Yieb Chen Co. Ltd.

IGlilS-Sl1Iight IBlnl
A. W. Sadler Machine Co.
A~mp1.lnc.
The Adams Company
Advance Gear &: 'tIChinc
Aero Gear Co'.
Akron 0- &I fJ\gineel'Lng
Alliance Gear l:nc.
Alpha Gear Drives. Inc.
American MliChine

Worlts
Arrow Gear Co.
Asro 'slnler!ng " 0.

AsbOL Ashkclon Indust.
1 Ashot U. .A. Inc.

Bengal Indusll1e Inc
Bilgmn '0eIr Co.
Boofiglioli UK
BosIoo Gear
Bou Gear Mig.
CaIiad Eng. WoW Ltd.
Capst.an A!lanbC
Cubon City Product.i
Case Corp.
Cakrpillar 1nd.mrlllJ

1'irod!!C I~
Cbardam. Gar Co.
Charlcs, A. Temp'leloo

Mach. Inc.
Cb!!/'Ies Bond 'Co.
Chicago Gear WorIts
ChicagQ' Ge!!l·D. O.

lames
Ciareq A.C.
ClmU a"",. Co., Inc.
CMII (UK) Ltd.
Commercial Gear &:

Sprocket
Gornen Forge Co.
Curds MlIc'iIlDe Co. Inc.
Dabko IndI!:.S!ria; I!!c.
:l)aytoo Gcar 1'001

Designatroltic'
Eagranes loou...<lrial

Rivera
Engratec de Mexico
Engrecon SA
.fairfield Mig. 'Co.
falkClxp.
.Fedcml Gear Corp.
I'oo!e·JonesIlII.iooi Gear
Gear Group !olmlltiooal
Gear MooOll.5
The Gear Works Sea.nle
Gears &:Drive Systems
Gears [or !odu'try U!c.
GEARCOA
Geanronics I.nd~1ries
Generated Gear &

Machine
Tbe Gleason Worb
GW Plastics
HU!!lYang Mm;:hine Co.
Imech COI]I.
Keystone Powcle:red,

MeW Co.
~pp Enginccrinl! !nc.
Ubeco
'-'amoo! Gear
Llv.ler Gear Corp.
M:J.H. Gear &: Tool
Mer:ger'CIxp.
lI'lIdw .Gar &: Tool

Milford Gear Works
Mooo:e Gear

Manufacturing Co.
MOCR Machine· &: Gear
NlII!:hanll Gear WorIc:s

ew Venlure Gear Inc.
Pm)' TedLOOIIlu
Ii'biJadelphia Gear

Corporation
1'hi.IJIdie1phia. Gear - aso
PIC Design
Power Eng. & Mfg.
Precision Gear Co.
~-n_ ..CQrp.
I'I:-oa!ss lndostJFl~
I'mgressJve Eoginecnng
IRobolronilt
Rockwell inti.
SL M.a:rys Carbon
Simer Metals Inc.
'Soo!hm\Gcm: &;'Macl\ine

1OOmsoo Miaoo. I..LC.
1'P:I: Powder Metallurgy
Von Ruden Mfg,
Waldemar DesiBJI &

M!!dIi..ne
Wedin Inti. Inc,
WUleCh Gear
Wi1ldSoli Gear OJ.
W'll!Ukr Gear
WIlftt'5~ •.Q"",. Wcd:s
X!eli: IDe.
Yi.m Oro OJ. Ltd.

Gil. !mil
A. W. S!IdJcr M!Ichi=
ABA·PQT 1l!C.
Accu·Prompt Inc,
~ Adams Company
Adwnce Gear &: MocI!ine

Akro!! Gear &
Eng.i.neering
AJli!t~ Gear Inc.
Alpha Gear Drives, Inc,
~ Machine Works
AndeJ1SOll-Coo'k Inc.
Aplg) Engineering 'Inc.
Bengal Industries Ioc,
Bilgrgl' Gear Co...
Bonfiglioll UK
IBosIoo Gear
Bourn &:Koch Machine

Tool
, Sou, Gear MFg.

:Suc:keyc Gear 'OJ.
Calicut Eng. Wcxb Ltd.
Charles TemplelOb

Mach.loc.
Cbarles Bond Co.
Chlea.go Gear Works
O!ict&'o Gear·D. O. JaIIli:3
Ci.ateqA.c.
Cinc.imu!!i 'Gear
Clarte Gear OJ., Inc.
CMtI (UK) L!:d.
Commen:ial Gear &

Sprocket
Ceoe Drive Operations
Day!O!l Gear &: Tool
Delroyd Wonn Gear
Designatronics
:EMCOGe=
'Engranes Industriales.

'Rivera
Engratec de, Mexico
lEquU:ah1eEnginftring
FAitlaoc Gear Inc.
Falk Corp.
Federal Gear CDip.
tIIo'n Corp.

FklKkr Corpooltioo
~.JooesIIIhoois G:a-
If~ Clly Gear Co.
Franke Gear 'W!Xb InI;.

0- Qoop InIi:mar.iooaI

GeSl'Motions
Gear S)'~, loco
Tbe Gear WOI'Ia Seattle
'GEARCOA
'Gears &: Drive Systems
Gears ror IlI.dIlsU)' [nco
(ieanronic lndu tries
General Electric
~ Gear & Mlldunc
aWPlnstics
Harder Preci&ion

Components
Hamiscbfeger
Holroyd Machine 1'001
Hua Yang M!!clline 'Co.
InscoCDIp.
fnteeh ,Corp.
Invincible Gear Co.
KA.· W«!d Geur &. MlIdUne
LamontGear
Lawlet Gear OJrp.
M.l.H. Gear &: Tool, Co.
Merge.r Corp.
Mid,SUlle Mocrune Co.
Milfon:! GCIIf 'Works
Mool:C Q"",. Mfg.
Moore Machine & Gear
Mos!;!!' Gear &: Macbine
O'NeiLI 'Oear
Omnl Gear '" Machine
I'IIIIm;oo Gear &. M)ochipe

Pen!!s) lvarna Gear
Pmy~
Philadelphia Gear

COIpOmion
~Gear-GSO
PIC Design
Power Eng. '" Mfg. Ud.
Preci"i.on G"",. Co.
Precision Gear Inc.
Precision Gears Inc.
Process Industries
Progressive Engineering
Rlley Gear Corp.
Riverside Spline & Geur
Roootroll.ix
Schafer 0"",. 'Wallts Inc.
Schwa:rtzPreci.s.ioD Gear
SOMa
SoY!han Gear MlIChine
'[ifea Gqe &: Gel!!'
Trojon Gear Inc.
U.S.E.M ..
VIC Machine Tools COIJI.
Wedin [ntl, Inc.
Wes.!ccb Gear
Windsor Gear Co.
Worcester 'Ge!!l Works
Yich ellen Co. !..td'.

Gell1--Ot1tlr
Anderson !nlE:mmional

Corp. - Pinions
Clarke Gear Co., lnc. -

F_Gears
eMD (llK) Ltd. -

Pb!!!e!llJ'y Gears
i Ccmmerieal Gear &

Sprocket - RatCMIS,
Jaw Clutches, Large
Dillll1Cler Oea_1"S

Cone Drive Operations -
Double·Envelop.log

'Woml em
Fairfield Mfg. Co. -

AxleSIWl
Federal Gear Cwp. -

'Gearbox. Repair &.
Rocondilionillll

FIender..Qrnffeosmden -
High-Speed
Epicyclic Gears

Franke Gear Warn Inc.
- Doohl~Env~lopinll
Worm &: 'Oe!!r S<:I.S

MEA'SURIE IGEARS
ONI THIE,
fACT'IOIRY fl.O,'OR
DYER'S747 1O-0D Gear
Measuringl Station Inspecls
10 and OD pHcli diameters. etc.
Many measunng possillllities.
Accuracy ± 0.000040·, 1fJ.

Prices start at $1155. 1""1·~ftua.o"",---··-, --""'11'
FREE catalOg. ,U~I.

IDO 131-:1333
FAX; 717 5IH721
EMAIL;~
WEll: WW'!!'~CI)!!!
IMCASTEII. I'll! l1&Cn"'!I6II,

CIRCLE 198

CATEIRIPIIIL!LAIR
IGEAR:MA_NUFACTURING A.ND

COMMERCI'AL HIEAT'TREAT SERVICES

• Higb quaJi.ty. tate-of-the-an. facilitie
• Teehnical support and personal service

Caterpillar Indstria'i Products. Inc.
I(X)N.E. Adam Street
Peoria, Illinois 61629-4375
Telephone 309-675-5451

CIRCI.'E 197

AlA 'GEARS.II.!TD.,astabllshed in 1937,spec ralizes in lIIe mamslactur 01 high
quality power transmission components. Our main products ,are:

SPIRAL BMlGEABS :Cvcle-pallold and pallold, ma.x, ring gear die. 49·,
Optionally lapped as pairs, Dr hard-metal super-finished alter case' hardening.

Oerlikon, max. ring :gear dill. 25"
ATA offers advanced technical calculation services for gears.

ATA GEA.RS, INC.
134lIDepot St Cleveland!,Ohio
Tel: 2.16·331-2231 Fax: 2.16-356.j)289

AIAGWS, LTD'.
P.O. Box 120. FIN·33IDI, Tampera, Finland
Tel: 358-31·2810111 'Fax:: 358-31-28702491

CIRCLE 196

I Indiction IHeat Trealing E:quipment
Induction Gealf Ha:rdeniin'gl • Scannelrs

Ultra,~Case· O,ne Shot Ha:rdening
Lift-Ro,tates • Power Supplies

AutomaUon • Comlp,lete IFacto!ry CeUs
Heal Treating Deve'iop'ment

lag.-Ilethermic
__ c 0 iii .. 0 I A It I 0 HI

1745 Overland Avenue' Warren, OH 44482
Phone: (330) 372·85.11 ., (800) 547·1527,' Fall;: ,(330) 372-8608

CIRCLE 304

NOVE!MBERIOECEMIIER 1111 35



_-----------IPRO'DUCTS a SERVICES IINDiEX.II. _
Fuji I.1nivance Corp. -

Ge.!!r Transmissions
GEARCOA -Evolid

Clean
Geanronics Industries -

Generated Pinion Roo-
Hand Screw Machine -

enatlons for Stropping
Kaman Aerospace Corp.

- Helicopter
Gearboxes

KeUer Maehine Co. -
CUS1Dm~,&
Sprocl1lelS

Lovejoy [nco - GeM
Couplings

Michig!!!! Autotnlltic
Turning - Spline
Rolling

Micron lnstrumcm Corp.
- Gearherul
Mi lford Gear Works -

Pulley, Serrations,
Rl!lCnel.<l

.stionnl .Dro8.Ch &
l\hchlne - :Pmrotypes

:Puku IndnslriJ!'S Ille.
-' ustom GeIIl'S

PhiindeJphia Gear
Corpomtion -
Epicyclic

Il'ftsrlt Corp.-
Forpl Tootb Gars

The Purdy COf!).-
Zerol Bevel Gears.
CUNic Coupling

Spli!!e G~ge ltd.-
OilTestGe~

SLlS8eX Gear Company
Inc.-Linea:
Actuators

Thomson Micron.
L1-.C. - PlnnClal)'
Gearheads

Wedin Inti. Inc. -
Ground Gears

Westech Gear-
Specials

Xu:k tac, - Couplings,
Gear Assemblies

'ii~h Chen Co. LId. -
Gear Pumps

Splin,l,
A. W. Sadler Machine
ABA-POT Inc,
Accu·Promp! Inc,
The Adams Company

dvll!lCe Gel!!"&.- .
Machine Corp.

Aerocom Industries Inc.
Akron ·Gear &;

Ellgi~rillg
Amenc!!!! Machine

worb
AlIWn 0= .&; Inst,
Anoerson-Cook Inc.
AphIS ngineer:ing Inc.
Arrow Gear Co.
Asco Slnterl.JIg Co.
Asbol Ashkelon [!!dlU.
lIilgmn Gear Co.
Boeing Precision Oear
BaSion Gel!!"
Bourn & Koch Machine

1001
Bon Gear Mfg.
Buckeye Gear Co.
Buc)11H-Erie Co.
Calie-nl Eng. Worla Lui.
Capstan Atlanti.c
Carl!on euy i'rndoels
Cat«plIlar .lodustrW

~roduruloc.
C!wd.mI Geu Co.

Charles A. Ternpletou
Mach. Inc.

Chicago. Gear Works
Chicago Geal-D. 0'.

James
CiateqA.'C.
Cincinnati Gear
Clarke Gear ·Co.• Inc.
Cloyes Gear &, Products
·om (11K) l;tll
Columbia Gear Corp,
Commercial Gelll" &;

Sprock.et
Curtis Machi!!e Co. Inc.
Dabl!:o Industries Inc.
Dayton Gear &. Tool
Dearborn Gear &;Tool
Deco-Technologies
.EaIOn. Corp.
Elmass North America
.EMCOGws
Engranes Industriales

Rivero
Bngratec de Mexico
Engrecon S .A.
Eq-ullahle Eogl:nee.riDIl
Fairfield Mfg. Co.
FaiTlane Gear Inc,
Federal Gear Corp.
foote..Jonesfillinois

Gear
Flll'eSl Cil)' Gear GIl.
Franke Gear Wodts IDe.
Gear Motions
Gear Sy terns Inc.
The Gear Worb Seattle
ClEARCOA
Gears for Indus1Iy Inc.
Geartronics Industries
Generated GeM &

Machine
Globlll Gel!r
Hand Screw .Machine
Harder Precisicn

Components
Harnischfeger
Highway Machine Co.
Howard's Maclline Shop
HuaYang Moohioe 'Co.
Invo Spline Inc-
KA-woodl 'Gear &;

Machine
Ke~tone Powdered

MeIAlCo.
Krupp EngjMeringtoc.
L + H Welding &

Machine
lamoni Gear
Lawler Gear Corp.
Linamer
Lovejoy Inc.
M.l-H. Gear &; Tool Co.
MI!lIOOll l'rIlci~ioo Mfg.
Michigan Automatic

'I'u...ming
Mid-State MIIC·hi:neCo.
Midwesl Gear
Mi!l.west Gear &. Tool
Milford Gear Works
Modified Gear & Spline
Moore Gear

Manufacturing Co.
Moore M.J1Chine& Gear
Nanchang Gear Wodes

otlonall Broaeh &
Mllchl1le Co.

New Venture Ge8J Inc.
NhI.ga!1! Gear Corp.
O'NeiLl Gear
Omni Gear &. Maehine
Ontario Drive &I 'GeaJ
:Panerson Gear &; Mam
fleny fidmology
Phibdelphia Oar

Corporation

l'biladeIj:Xlia Gear - GSD
Power Eng. &; Mfg. lid.
Prcds:i.oo Gear Co.
Preeiskm Gear Inc,
Precision Gears Inc,
Process IndllSlries
Progressive Engineering
The Purdy Corp.
R.1- Wagner.& Assoc.
Reef Gear Mfg.
R.b:ineslA1!l Corp,
Riley Gear CQrp_
Ri¥erside Spline &; Gear
R.obotrooix
Rockwelt Intl,
Schafer Gear Works Inc.
SUMG
Sepac E1ectricClutcb &

Brake
Sinter Metals [nco
Southern ·Gear &.

Machine
SI. Marys Carbon Co.
Tifco Gage &; Gear
TI'l Powder Metalluxgy
Trojon Gear 1111;_
Viking Air Tools
Von Ruden Mfg.
Wedin Inti. IDe.
We techGear
Wmdsor Gear Co.
Worceslcr Geu Works
X!ek Inc.
'!ftcb Cben CD. Ltd_

Sprockets
Aero Gear ·Co.
Buckeye Gear Co.
Cloye Gear&

Products, Inc.
Commercial Gear &

Sprocket
Dabco Industries
Foote·Jone.!llllinois Gear
KA-Wood Gear &;

Machine
Keller Machine Co.
Milfolld Gear Works
Pennsylvania Gear
Precision Gear 'Co.
SCb....artz Precision Gear
SOMG
WoJilert Corp.

GEAR MANUFACTURING
MACHINES

Br.oBchiR!I Mecbinul
Best Engineering Co.
Colonial Tool GrQup
Detroi! Broacb Co. -
Blmass North America
&/rera1 Broach &;

Engineering
Jack Dusl!ll!!ll &; Assoc.
Miller lnd~trial

Services Inc.
National .Broach .&

Mlichine Co.
The Ohio Broach &;

Machine Co.
Sales Consultants
1y Miles Inc.

Chamfering Mac'hilles
Amerlam Sl'kes Co.
American Wera Inc.
Ataka Engine.ering 'Co.
Basie Incorporated

Group
Best Engineering Co.
Eltecb loc.
GMl
TheG~Wor'ks
Jack: Dustman &; Assoc.

RedinCorp.
Sdlenck TuIrl1ef
SI.1America.
V&R Associales
WMW Macl1Ine:ry

'Compan),

Dlburring MacMne.
American Sylc e,
Basi;: loco.fp;lrated.

Group
Besl Engineering Co.
BOLlf!! &; Kocb Macltine

Tool
Bltech IlK:.
GMt
The G~n Works
Harper Surface

Fillisltinll System
Holroydl.MadtIne ThoIJs
lack Du&tmlID& As,QC .
Progressive

Techno·logies
Redia Corp.
Schenck Turner
SUAmerica
V&;R Associates

EDMM-c~iJn
Agie USA. lAd.
Bc~. - IncoflKlraled.

CI'OIlP
Bluegrass Precision

Machinery
CIwmiIIes Technologies
Cum:nl EDM.lnc.
~Spoteatm!!
EDM Solutions
Engemull U.S.A.
Han vedl Industries Inc,
Hitachi EDM Products
KGK m.1Ml!!Ii0lll!ll

Sodicl!EDM
leBlond Makino

Machine Tool Co,
Milsl!bishi EDMIM

Machinery
OkamOlo Corp.. DM

Division
RayCOD Corp.
Sale Consultants
'!/ic Machine roots
Vtctck: Mac:hinery l:nc.
Xel"1llllC, [nco

G:-n'lItingIIMacbiDtI
merican ffauti!r LoP.

AIllb~Co.,
BasI.c tncOFp;lnlted..

Group
Bourn &. Koch Machine

Tool
The: m_n· Warbl

I Koepfcr America loP.
L1ebh n'"Amtria
Natiollll.l. Broach .&

MldtineCo.
Trogetec Inc.
V &R Associ!!les
\lie Machine Tools
WMW M~chlnery

GIImpaoy

GrindlngllMBchinBI
Am-rkm PfilltlU LJ'..
BII5Ic Incorporated

Group
Bluegrass PreciSion.

MachineI)'
BOLlf!! &; Koch Ml!dtine

Thol
Th~ OanHIIlc. Corp.
Sled! Corp.
The CI_ WoFts.
OM]·

Hermes Machine Tool,
fltlller Maschinenbal!

OmbH
, HogJund ie<:!mo[ogy

Holroyd Machine Too6
Lapmaster Intl,
L1ebberr-A;meriea
Meccanica Nova Corp ..
Miller Industrial -

Services Inc.
r.nlS!!bbl!l Machine

ToOl
atiom!.l. Broach .&
r.ladllne Co.

Normae Inc,
Okamoto COtp EDM

Division
Reisbauer Co rp,
Sales Consultants
SU Ameriea
Sunnen Products Co.
USACH Technologies
V&;R Associates -
WMW Mad!lnery

·Cumpany .

HedTr8lltingi
IEquipmBnI
Allar Ipsen Industries
AJu: MallDelhermk
BluegI1!SS ~isiOll

Machill"'}'
C!!!!·Eng Furnaces LuI-
Contour Hardeninllinc.
CU5lom Elearic Mfg.
.Indoonbea.t Inc.
K..H. Huppelt Co.
Metaplas 1000]]
MlFCOfMcEngl"van

Industrial FUTI!l!Ce
Pacific llndustrial. Furnace
Pillar Industries
Quencb Press

Specialties Inc.
Surface Combustion
Therm Alliance Co.
Tocco Inc.
Walmll Company

IHobbLngMacrones
Ace World Company
ADenom Pfautr:r UP
Baslclncorpon.:ted

Groap.
Bes! Engineering Co.
Bourn &: Koch Mac:hine

Tool
FayscOfl Co ..
:F~nows Corp.
The Glca.sol) Wor'ks
lkegMI Ameriea. Corp.
Koepfer Am.mca L.P.
Uebherr-A1m'rlca
Mllsllbishi. M!!cldne

Tho1
Natlorull BI"IP!d! &;

lI-kd!il!e ·GII.
Sales Coasultams
V &:R Associates
Vic Machine Tools
WMW Madrlnery

'Com,pany

IHDningl Machines
Amtncm Pfanter Lp·
Bllsic Incorporated.

Group
Bluegrass Precision

Machinery
EnSL Cotp.
The Gleason Works
Mliler Industrial

Services [!!C.
- !JItlollld Brnacb &

MKhioe·Co.

Reishauer Corp.
Sunnen Products Co.

I~ectilill MICbiuII
Alpha I'rccJ;.l.on Inc.
American ffllulu L.P
AmeriCllO Sykes Co.
Bllsle Incorpontled

Group
Best Engillttring Co.
Bluegras Preci ion

Machlnery
Bourn &; Koch MlIChine

Tool
D.LG.I.T.
FeIlo'IQ orp.
FGl Gage &; Sys:tems
The G IellSlln Worts
ITW HeanlInd
Kokusai Inc,
ilJebb :rr-AmcI'lCll!
M&M Preclslon

Systems
Mabr Corp.
Manufaclun!d G ar &

GIlle
Moon P,roducls Co.

atlonal Broa &;
I'tlllcblne Co.

NelO Age !nd~ tries IDe.
ODo Sokki Technology
PreciMO!l all te Co.
I'rofiJr EngiDftring
Progre S1.ve Tech_
Roln- TeclmoIDgy .Inc.
SpilDe Gaugcs U4
SI.1America
Vnlled.1'ooI IlPpl)'
V&:R As ociates

Kayseatingl'Machines
Bl!sic lncorponned

Gropp
EJrnWis Nord!. America
Mitts &. Merrill L.P.

ILapping Mllchinn
Basic Ineorperated

'Group,
Bluegrass Precislon

Macl!inery
Engjs Corp.
'llte G'-n Wons
liIIp.ma5tJ:'t Inll.
L.lebbm-- _mma,
Miller IndIJ trial

Serviees Inc.

Mllmlring !Machin..
Alpha PreCil!.!oll Inc.
Ame:rlCIlIl, rrButu LP:
A_meric!!n SykC! Co.
Basic .fMOl'poraled.

Croup.
.Best Engineering Co.
Bluegrus Preci io!!

Machine:ry
BroW!! &; Sharpe MJg.
)o'C:DowsCorp.
The GIHSOn Worl!.!!.
Holroyd· ~ 1l:IoIs
Km!.!Ikrnme.r Branson
M& MPn!dsion

)'Stemo
MahrCOIp.
Moore P!Vdl!cU -0,

NlIllonal Bl'Oadl &0
MachllleCo.

ODD Sokki 'li:chnoLogy
Precision Gage Co.
Proftle· Eogtoer:rlog
Rolo-Tedmology .Inc.
Spline Gauge LId.
Ur.!Iled ToOl UJ!p.1y
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I Shaping Machines
American pfaulu L.P.
Basic Inrorponled

'Gmu,p
Bluegrass Precision

Macbintry
Bourn &: Koch Macbinc

Tool
Elmass North America,
E!Jgnmes Industriales

Rivera
FeilD,", 'Corp.
Uebben-America
l'\<litsubi!;hi MadJine Tholl

allonall Bnmch! &:
Machine' eo ..

V&R Associates
WMW Machinery Co.

Shavinll M'a.Cbin8S
A:meri.can Prauter L.P.
Basic Im:orponled

'Group'
Bluegrass, Precision

MaclIi.nery
Elm!!.,;sNorth America

I The Gleasonl Wllrks
, GMl

Mitsubishi Mad!i'm.
TOQI
.. ti'onllli Broach! &:
Mach1ne 'Co.

:Splinl Rollingl
IMathines
OM]
Micromatic Textron
NaUoaaJ Bro!!ro ,ilk

Madlhle Co.

Testing M'achin8s
American Suess

Technologies
American Sykes Co.
Basic Incorporated

Group
D.LG.L,T.
Eltocb Inc,
The GleasoD Works.
Rolrord ,!,\1aclllne Tools
Jack Dustman &: Assoc.
Krautkramer Branson
Uebherr·A~eriCII
M&"'S~ion

SySUm'!,
MahrCmp.
bnl!t~ Gear &:
Gage'

MOQre Products Co.
National, Broacb &:

Machine Co.
NewA.ge Industries IDe.
Ono Sokli Technology
P~ku Industries Inc.
Precision Gage Co.
Proflle Engineering

Tuming Macbinesi
BlSle locorpon!ted

Grou:p'
Bluegrass Precision

Machinery
The Daniluk COIp.
Felluws, 'Corp.
HclIOOi Macbinc Tool
Miller [ndusuiaJ

Services 111<:.
I\<lilsubishi Machine

Tool
Sales Consultants
VIC Machine Tools
\VMW MlIdtlnuy

Worm Millinll
Machines,
American I'fJlulu L.P.
IlIsic Inciorponted

GIWp'
Bourn & Kocb Machine

Too'l
Koepfer America L. P.
WMW Maeblnery

Compan.y

GIIlIJ Manufllcturing
Mac'hinls-llUler -
Arnel'!can WeI';! Inc. -

Polygon Cutting
MJ:hLnes (Profllating)

AbOOI,Engineering eo~
Lid. - Cutler
Sharpening Madlina

Bazell Technologies -
Coolant Filtration
Equipll1.en!

I Eltceb COIp. - Worm
Grinding Mac:hin.es

Finishing Equipmenl
Inc, - Cleaning
~l!CbiI!es

Hoglund Tccboology
Corp. - Compllter'
ized Wbcel Dressers

lkqpi AmeriaI Corp. -
HobSl:larpenm;

Liiebbm'-Amerial-
Hob Sharpming,
Wocm. GIiJ!ding

Manufacturing
Technology Inc. -
bu:rtialFricoon
Welders

MahrCorp.-
Hand-bald 'Gear &
Spline Inspection
Tools

NewAge Industries Inc.
- Hardness Testers,
Auto Traverse

Progressive
Technologies -
Surace l'realrnenl

Rayoon Corp. - Laser
Welders

Reisbauer Corp. -
Thread & Worm
GrLndIDg MachLnes

SaWBLM Corp, -
Sawillg Macbine '

United 1'001 Su:pply -
G;qes

Walmil Company -
Pans Washers

GEA~MAm~A1S

GearBlanb
Accurate Specialties
Akron Oear & Eng.
American Macbine

WaLks
Aneon Gear &: lost
Bengal Industries Inc.
Boeing Precision Gear
Capstan ALlantic
Clarke 'Gear Co .• hie.
aHl'Ord~JamIJs Forging
Cameo Forge Co.
Dabko Indus1Jies hie.
Dayton Gear &: Tool
Designatronlcs
DuJl!·Bar
EImass North America
EMCOOem
EDgratec de Mexiro
falIlme Gear IDe.
fuller Company
Gear Millions

The Gear Worlcs Seattle
Generated Gear &

Machine
Harder Precision

Componems
Howard's Machine Shop

, Intecll Corp.
Krupp Engineering
Llnamar
Mattoon Precision Mfg.
Mid-State Machine Co.
Mllrord Gear Works
Mobile Pulley &

Machine Works
Moore Machine & Gear
PIC Design
PNSrlle COI'p.
Process Industries
Oualicast Corp.
RD Industries
Reef Gear Mfg.
Riverside Spline & Gear
RobotroniA
Schmid Tool & Eng.
teledyne Portland forge
Tifco Gage &: Gear
irogelec IIK;.
Van Beeelaere Machine
Viking Air Tools
Wells Manufacturing
Wohlert Corp.

Plastics
A& EGears BV
American Machine

Works
Bengal Industries Inc.
Dayton Gear 11< Tool
The Gear Works Seattle
Hoechst Celanese Corp.
Howard's Machine Shop
Intecb Corp.
Trogetee Inc.

lIowdar Metal.
Alpha Siotered Metals
Asco Sintuing Co.
Capstan Atlantic
Carbon City Products
Cloyes Geu .& Products
The Gear Worts Seattle
hlteI'Lake
Metal Powder Industries

Federa!iO!!
WI Powder Metallurgy
11'S Inc,

$IHII
A~ World Company
America!! Machine

Works
Crucible Service

Centers
Darton Gear .& Tool
Elmass North America
The Gear Works Seattle
Impact Strategies
~pp BPgineering
Latrobe Steel Co.
Moore Machine & Gear
RD Industries
Trogetec Iec.

'IHIItr
Crucible' Service

Centers - High·
Speed S~I for
Cutting Tools

Dl!!'!I·I'lar - Casl Iron.
Continuous Cast Iron

Intech Corp. - Plastic-
Metal Composite

teledyne Ponland
Forge- Precision
Closed·Die Forgillgs

plilral bevel gears up to 100 inches
lin diameter. Manufactured for quiet
operation and dUlrabilityto meet exact
production requiillrements.

ASK .'01AMARillO. rOU' C11I (DUll' 1011.11.
- -----

AMARillO GEAR COMPANY
P.O. Box 178g,
Amarillo, Texas 79105

806/622-1213
Fax 806/622-3258

CLRCLE 1'51

P.O ..Box 830 '. Champaign, IL 61824
217~352~5172• FAX 217~352,4629

Call, tvrite or fax wday for our brochure!
CIRCLE 144

- ~.. ' .. -,
_ " ~·.114. ....

I ESGR~ 1-g0-01~(,)o!"Nor.,~-".'.' ."""""'""'_.... - - ~(J(Jg-2r11 ~.'
-

"P" P,AESERVATIVES
P.RESERVATION. PACKAGING, SlilPP1NG AN05TORAGE

GEARS, TURBINES, LUBRICATION SYSTEMS
S1'EAM COMPONENTS, AUTOMOTIVE PARTS

IDW \JOC. NON·HAZARDOUS. EASILY REMOVED
MIL,c16173E GlUAUFIEO

'Esgard. Inc. • P'.O. Drawer 269B .' Lafayel1e, LA 70502
Phone: (318) 2304-6321 • (BOO) aaa·25 111 • Fax,: (318) 2304'()113

Gear
M.anufacturing
Equip---n+_____me__'L

Leaders in Precision and Performance

• eNC Gear Shaping IMachines
• Cutting iDOls
• Cutter :Sharpening a IRe-Coating
• Remanufacture/RebuUd, CNC RetrofU

FelloW's CoriPoration, :Spriingfield 'VI
Tie'l:802·886..:8333 IFAX:802-886-27001

OIRCLE 199

NOVEMBERIDECEMBER 1VU 31
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Trogtl.ec lnc.- Laser
Stampings

Wells Manufacturing -
Iron

IGEAJiSlRVIGES:

IConsulting
Adv=GeI!!"&

Macbine Corp.
~_rlam PfaulH LI':
Aplus Engineering Inc.
~Iied Mechanique
1\51.0nMelallw:gical

Services
Ac~CO!! Teclm.ologies
BeSI Engineering Co
C-I)oj Engineering
Chicago GeIlI WOI'k:s
CialeqA.C.
Dabko Industries Inc.
Dayton Gear &: 1001
Drive Systems Thchoo.logy
Dyl!l!.!llic Melal Tre~tlng
Engranes Industriales

Rivera
Fairfield Mfg. Co.
O!!!')' P. Mowers, P.C.
Tille Gleason Wor-
Guy Cl'ade.r Consulting
GW Plastic
Hy-Mcch Systems Inc.
r.s.PJ.AE.
Impact Strategies
InIechCarp.
Jilek Dustman &: Assoc.
J_RtidGeM

Sm>ict:s
ManagCllI!:nl&

Enginccring Tech.
Manurlldured 'Gear &:

G.age
McGinty 'Gear
Milburn Engineering
Milford Gear Works
MOOI'l!Machine &: Gear
NCADT
NASAUwi.s Research

Center
Ontario' :Drive ,&: Gear
I'fl!!na' MMg 1"bok., LP.
Power Eng. &: Mfg. Ud.

I Precision Engineering
Services

Prollle EnglDftring
Reilly Engineering Inc.
Sales Consultants
SBR Cons-uLting
Society of Manufacl'lll"ir\g

,Engineer.!
Spline Gauges lAd.
Sussex. Gear Company
Swiglo Melallurgical

Co.nsulting
Trogetec Inc.
Ty Miles Inc.

I U.S. Tech Cmp.
Van ~Reeu En&-
Wedin Intl, Inc,
Wes- Tel!: Ge4!' Inc.
Westecb ,Gear
Winzeler Gear

ery~tRiCl
Boeing Preci ion, GeaJ:.
Pairfield Mfg. Co.
Robotrcnix

fault AnalYsis
Akron Gear &;

Engineering
Applied Mcchaniques
Ashol. Ashkelon Indust.
Aston MetaUurgical

Servioes

38 G~"'R TECHNOLOQV

Brown & ShMpe Mfg.
CillleqA.C
Dayton Gear &; Tool
Drive. Systems.

Technology
GIllY P. Mowers. P.e.
'Gear!ech
Hy-Mcch Systems Inc.
LS.PJ. E.
Milburn Engineering
Modem .lndustrics Inc.
Natio.rn!l Me!!'Ology
Philadelpbill Gear - GSD
Power Eng. & Mfg. Ud.
Reilly Engineering lnc.
RobotroniJt
"["l!tliInimel Corp.
Trogetec Inc.
Wes-Tex Gear Inc,
Westech Gear
Xrek Inc.

'Gear 'De$ign
A. W. Sadler Machine
ABA-PGT Inc.
Advance Gear &;

Machine Corp.
Akron Gear &

Engineering
Aplus EngillCering Inc.
Applied Mechaniques

bo! Asbkelon loo!!Sl.
A!ibol U.S.A. Inc.
AJ:JCO!l Technologies
:BestMetalCorp.
C-Dot Engineering
C.tupillu IndllSwl

l'md1KU1nG
CillleqA.C.
Cinciooa!i 'Cie;!l"
CMD (UK) .l..Jd.
Cotumb!a Gear Corp.
Cone Drive Operations
Contour Hardening Inc.
Cunningham Industries
DaYlon Gear &; 1001
Deco- Technologic
OMS Inc.
Drive Sys1CmS Technology
DynamJc Tool Ori~~g

Service
EMCoGeIU'!!
Engl'llllcs Indusmele

Rivera.
Engralet de Mexico
Eqnllllble Englnftring
PI!Lr[>eld MJ'II. o,
Paiilane Gear lnc,
G!!!')' P. Mowers, P.C.
The Gear Worb Seattle
Geareseareh Assoc.
General Electric
Generated Gear &,

Machine
TheGI~,!l Worg,
Guy Crader Consulting
QWFll!.!!ics
Harder Pn:cision

Components
Highway Machine ICo.
Holroydi 1KhiM Toob
Hy·Mech Systems lee,
I.S.PJ.AE.
Insco Corp.
ITW Spiroid
Labeco
McG.in!y~
Milburn El'\gineering
Milford Gem- Works
Moore Machine & Gear
o'NeillGeilr
Ontario Drive &: 'Gear
Power Enjl. & Mfg. Ltd.
Precisio!! Engineering

Services

Qual;c",,! Corp.
R.D Industries
Reef Gear Mfg.
Reilly Engineering Inc.
Robotronix
SBR Consulting
Society of Manufacturing

Engineers
Soodloml Gear"

Machine
Soull!em Sates &.

Engineering
Spline Gauges lAd.
Sussex Gear Company
1:rogetec Inc,
Universal Technical

$.)' tems
Vm Gerpen-Reeee Eng.
Von Ruden Mfg.
Wedin IntL Inc.
Wesleeh Gear
Winzeler Gear
Wahlert Corp.
Xrek Inc.

Gear Engineering
A. W. Sadler Machine
ABA-POT Inc,
Advance Gear &;

MachJne Corp.
AJa-on Gear &

Engineering
AImriean P'fiIufer LP:
Aplus Engineering Inc.
Applied Mechaniques
Ashal AshkelonlndusL
AsiIollJ.S.A.1nc.

I ~_i«!1'l TeebooJ'ogie:s
BestMelal Corp"
Brown &: Sharpe Mfg_
C-Do! Engineering
CiateqA.C.
Cincinnati Gear
CMD (UK) lAd.
Columbia Gear Corp.
Gone Drive OpetatiOIi5
Consulting & Design

Service
ContouJr Hardening Inc.
Oabko Industries Inc.
Day10D Gear & Tool
Designatronies
DMSlnc.
Drive Systems

Technology
Dynamic '1'001 Grinding

Service
EMCoGearn
Engranes Industriales

Rivera
Equltable Engilleering
Faitfield Mfg. Co.
Fairlane Gear Inc.
Federal Gear Gorp.
'Gary P. Mowers, P.C.
The Gear Works Semle
~h..usoc.
Gears & Drive Systems
Geaneeh,
General Electric
Tbe ·GIeason Works
Guy Crader Consulting;
GWPlastics
HmlCrl'Iecisi on

Components
Highway Machine Co.
HoIl'Uyd Machine TOols
Hy-Mech Systems Inc.
I.S.PJ.A.E.
Insco Co'1l.
Intech Corp.
Labeco
M&M PredsIoo Systems
Milburn Engineering
Milford Gear Works

Modem Industries Inc,
Moore, M!!Cbi!le &; 'Gear
NCADT
Nordbelg-I.okomo Oy
O'Neill Gear
OntLrloDrive & Ge!!f
Patterson Gear &

MlIl:hi!!e
PlllJade:lpIlUJ Gear - GS!)

I Power Eng. Mfg. lAd.
Precision Engin«rin,1I

Services
Peeeess lnd!!Stria
Profik EDgin :ring
Qualicasl Corp.
Reef Gear M~g.
Reilly Engineering Inc.
Riley Gear Co'1l'.
Robotronix
SliR COlmllting
Society of Manufacturing

Engineers -
Southern Sales &;

Engineerin$
Southern Geur &

Mi!chine
Spline Gauges Ltd.
Sussex Gear Company
Tmgetec Inc.
Universal Technical

Systems
Villi. ,Gerpl!D-Reeft EDg.
Wedin Iml. lnc, -
Wes-Tex Gear Inc.
Westecb Gcar
Winzeler Gear
Wohlert Corp.

I Xte1:Im:.

Grinding
Advance Geilr &:

Machine Corp,
Aeroeom Industries Inc.
Akron Gear &:

Engineering
Ameriaml'fil!llu LI':
Aplus Engineering Inc,
Ashm Asbkelen lndu l-
AmOI U .SA Inc.
A:xicon Technologies
Boeing Precision Gear
BrightonIndustrie
'Cliterplllar lDdl!5lri11l

i'rodllds Inc.
Cbardam Gear Co.
Chicago Gear Works
Ci neinnati Gcar
CMD (UK) Lcd.
Columbia Gear Corp.
Dayton Gear & Tool
Disston Preci ion Inc,
Engranes Indus!Jiii!les

Rivera
EquJll!ble IEngl1!eerlng
Fairfield Mfg. Co.
Fairlane Gear Inc.
Felletal Gel!!" Corp.
Render Corpor81.ion
FranI;!e Gcar Wo!'k:s
Gary P: Mowers. P.C.
Gear Motions,
ThcGear Work:s Seanle
GEARCOA
G= & Drive Systems
Generated Gear &.

Machine
The IGlel!SU1II Workl
Hofler MlL<chlnenbau

GmbH
Insco Corp.
Lawler Gear Corp.
Meccanlca Nova Corp.
Merit C..el!f ,Corp.
Mjdwest Geur
Modem Indu8lries I.nc.

Modified Gear & Spline
Multi-An: Inc.

.Uolllll Drollth ,&
MIcbhreCo.

NAJ)T
Niagara Gear Corp.
Nordberg·I.okomo 0)'
Pattersen Gear &

Machine
l'I!ilI!delpl:!i.a. Gear - GSD
Power Eng. &: Mfg. Ltd,
Ptecision Gear 'Co.
Precision Gear Inc.
Pro-Geu o. Inc.
p!~Ind~
The Purdy Corp.
Qualied Corp.
R.D Industries
Reef Gel!r Mfg.
Riley Gear Corp.
Riverside Spline.& Gear
Robotronix
Southern Gear &

Machine
SlJ America
Tifco Gage ,& Gear
USACH Technologies
Viking Air '1OO1s
Wedin Inll. Inc.
Westccb Gear
Xtek In!:.

H"nrlltingl
Aju MagnellH!rmle
A.~, M.etILIl"ftaling
Amerlam !PhulH'LP.
Apms Ell '!leeriI!g Inc.
App!u.d Proce ,Inc.
Ashot hkelCl!l lnd!!S1..
Ashot U.SA Inc,
N;jcol! Technologies
Boeing Precision Gear
Bucyrus - Erie Co,
CllluplUa.r Induslrilll

Products Ine,
Cincinnati Gear
Contour H;u-dcning Inc.
Dayton Ge!!!' ,& Tool
Detroit Flarne H..i!Wening
Disston Precision Inc.
D~nrunic Meta1l'reat:ing
Eucl id Heal. Treating
Fllirfield Mfg . Co,
Fellows Corp,
Foote-lofles/l'llioois Gear
PPM Hcal Treating
GIllYI'; Mowers. P.e.
GEARCoA
The Gleason Wot'b
Harder Precision

Components
Impact SU1!tegics
Indlldobea.t Inc.
Li~!!!!W
Lindberg Heal Treating
Mtril Gea~ CQrp..
M~!lab
Modem Industries Inc.
Molen Gear ,& Shaft

IIiooaI Brnadt '&
MacbJ.ne Co.

I Noroberi-LokolllO Oy
I Patterson Gear '&

Machine
Paulo Products Co.
Pflllltu- tug Cl!_

Too 1..•. P.
I'bili!deJphia a-- GSD
PiHWi Industries
Progressive Engineering
QullliclISt Corp.
RD Industries
Robotronix
Tocco Inc.
U. S. N;lc Ioc.

Wellll Manufacturiog
Westecb Gear
Wohlert Corp.
XtekInc.

lillJl'KfiDl
A. W. Sadler Machine'
ABA-.PGT Ioc.
Ace Wor'UI Compan)-
Advance Gear &;

MKIIine Corp.
Aeroeom Industries Ine,
Akron. Gear &

Engineering
Alpha. Precision Inc,
Amerlam 1'fiI1It J' LI':
American Stress

Teclmologies
Ameeican Sybs Co.
Aplus Engineering :[00.

Ashot Ashkelon Indu.l.
Asbor U.S.A. Inc,
Axlcon 1i'echnoloBies
Best Engineering Inc.
Boeing Precision Gear
Bourn & Koch

Machioe Tool
Brighton industries
Brown &: Sharpe Mfg.
Cincinnati ,~
Columbia. Gear Corp.
D~G.LT.
'oa.y1on Gear & Too!
Diss!Oll Precisioo Inc.
Dynamic Melal Treating
Engraoes Induslriale5

~R.i,,·cra
Bq1litllb1e Eugineel"lq
Euro- Tecb COfJIOf3llDn
Fairfield Mfg. Co.
FairI.1UIe Gear loc.
FORSI ,City Car Co_
Puller Company
GIllY P. Mowers, P.e.
GEARCOA
Gear MotioD
The Gear Wom Seattle
Gears &; Drive Systems
The Clason Works
Harder Precision

Cemponems
HIghway Machine Co.
Interstate Tool COIlp.
Invo Spline In!:.
Jack Dustman &; Assoc.
iCn!utkn!!ner Bn!I!5Of!
Lawler Gear Corp.
M&M~~
MahrCorp.
Mlinuflldl!red 'Gear ,oS!.

Gage
M.erit Gear Corp.
Midwesl ·Gear
Mode.m Industries Inc.
Moore Machine & Gear
National. Metrology
Nlltimw Broad! .'

Mad!1MCo.
NCAD'f
Niagara. Ow Corp.
Patterson Gear &

Macbine
Pur)' TCd!noI'O!O' eo.p.
PbiIade\Phia ,Gear -GSD
Power Eng. & Mfg. lAd.
Preci&;.oo 'Gage Co.
Precision 'Gear Inc,
l'Iecision 'Gears Inc.
Process, lodw.1r1a,
Prolll'e :Engineering
The Purdy Corp.
Qualicas! Corp.
RD Industri.es
Reef 'Gear Mfg.
Riley Gear Cor,p.
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Riverside Spline &: Gear
Rolo- Tedm.oIogy bK.
Schafer Gear WOIts
Seoll Machine Tool Co.
Southern Gear &:

Machine
Spline Gauges Ud.
Tifco Gage &: Gear
Trogetec Inc.
UBMCorp.
Ultron Incorporated
Viking Air Tools
Wedin Ind. Inc.
Weslech Gear
WiW'..eler Gear

Shot Pnning
Asbol Asbkdoo Indus],
A&hol U.S.A. Inc.
Boeing Precision Gear
Cincinnati Gear
Columbia Gear Carp.
Dayton Gear &: Tool
Fairfield Mfg. Co.
Harder Precision

Components
Patterson Gear &:

Machine
Progressive ThcbooIogies
.RD Industries

Tool Coating
American Pfauter L.P.
Balzers Tool Coating
Best Engineering Co.
Diamond Black Tech
Dynamic Meta! Treating
Ellech Inc.
General Maguaplate
·I.:MT-.Femo Inc.
Multi-Arc Inc.
Reid Tool. Service Inc.
Ridner Precision Inc.
Stu Cutin Co.
Wohlen Corp.

IO!II_ r Sel¥ices
~rbnMetall

1'reating - IndIdiDn
Hanileni.!\g

~I!I Drafting St:I'Vice
- Drafting Services

ASM In~rnational -
Training, Education.
Books

Aston Metallurgical
Services-
Metallurgical Testing

Beckl:r Oeanneislm
Inc. - Machine
Calibration

Captial Associates
International -
Machinery Leasing &:

Financing
Uilfonl·JHIJbs Forging

Co.-lli'o~
Detroit flame

Hardening - Flame
HIlJ'de!!ing

Elmass North America
Inc. - BroachiDg &:
Keyseating Services

Blteeh Inc, - Hob
Slwpenlng

Faidane Gear Inc. -
Noise Evaluation

General Mag!!l!plate
Corp. - Protective
Coatings

Hane Industrial 'frni!!ing
- Gear School
Holroyd Machine Tools

-Complete
ManulJldure

Hy-Mccb Systems Inc.
- T:raining Seminars,
Gear &: Hydraulic
Product Design

Im~ Slralegies Inc. -
EngineeringIMark.e1.-
inglConsultin.& for the
Metalwocking &: Heat
Treating Industries

Intech Corp. -
'Ilurallility
Calculations

I rnl~madonal Financial
Sel'Vices-
Machinery &
:Equiprnenl Financing

James Reid Geu
Services -
IProductivity &:
Quality Improvement

Kllro, Sharpening
Sen-lee - HSS &
Carbide Hob
Sh1Irpening

McGinty Gear - Spline
Design

Mdl.sb - Carburizing,
Nitrimng

Mibofinish - Wear
Enhancement

MiltS &: Merrill. L.P. -
K.eyway Machining

Modern Industries Inc.
- Metallurgical
Evaluarion

Modified Gear &: Spline
- Crown Grinding

Morrison Knudsen -
~~

National Metrology -
Machinery
Calibration

N ADT - Condition-
Based Maintenance

Paulo, Products Co. -
Melllllurgical Support
&: Service

Precisioe Engineering
Se:rvices-
'Prnbahilislic Error
AJlI!lysis

Progressive Tool Co. -
WueEDM

Spline Gauges LId.-
Plotting &: Analysis of
'Gear Stresses

S=s Flnam:ial-
Machinery Financing

SuSSC'lt Gear Company
Inc. - Gearbox &
AClUatorOesign

'Ieehnimet Corp. -
Materials Selection &:
Testing

Tri-Wire Inc. - Wire
EDM

Trogetec - Custom
Design &: Software

IGEAR SOFtWARE

'Custom
Ace Wm.ld Company
AmericaJl P1'auterL.P.
American Sykes Co.
.Aiplus Engineenng Inc,
C-DolEngineering
CialCqA.C.
Gcareseareb Assoc.
Gearsoft Design
Hoglund 'lechnology
I.S.PJ.A.E.
Ml!hI' Corp.
Metal Powder Industries

Federation

Metrseope Corp.
MOOR Products Co •.
NASA lewis Research

Center
PC Enterprises
R.H. Software
Rolo- T::eclloology Inc.
Scott Machine Tool Co.
Software' Ebgi!leerlng

Savice
no etec Inc,
Universal Technical

Systems
User Solutions Inc.
V!!!! Gerpen-Reece Eng.

Geaf lillian
ABA-PGT Inc.
AGen.-Prompt Inc.
American Gear Mlgrs.

Assn.
Bluegrass 'Precision

Machinery
C-Ool Engineering
CiareqA.C.
Dabko Industries Inc.
Designetronics
Fairfield Mfg. Co.
Geareseareh Assoc.
Gearsoft Design
Oeartecll
The Gleason Works
[S.P.l.A..E.
NASA Lewis Research
PC Enterprises
Sofl:wal'2 Engtneering

Service
Trogetec Inc.
Universal Technical

Systems
Vim ~1peII-Reeal.Eng..

Gellr Inspection
Alpha Precision Inc.
American Machinery &

Engineering
American Stress

Technologies
American P1'auter L.t>.
American Sykes Co.
BQ!!JiIl &: Koch M~chine

1001
Brighson Indastries
Brown & Sharpe Mfg.
Euro-Iech Corporation
Gearesearch Assoc.
Th Glawn Works
Kraulkramer Branson
M&M PredsI.on

Systems
Melrscope Corp.
Moore r-rodnw Co..
NCADT
PC Enterprises
'Precision Gage Co.
R.H. Software
R.o.!).Teclmolll,gy Inc.
Scott Machine Tool Co.
Softwa"" EngineerLng

Servlee
Trogetec Inc,
Unlvenal Teclmical

Systems

Sho,p Mana,gell18ol
Am.erlcan. P1'auler L.P•.
JobBOSS Software Inc.
Metrscope Corp.
R.H. Software
SCOllMachine Tool Co.
U.S. Tecb Corp,
User Solutions Inc.

HANDS-ON TRAINING
.", 'Comprehensive courses for cyUndrltaland
,beveVhypoid gear manufaClUliing .. gear testing,.
special pmcesses,andgear design. Ciet hands-on
training at OUI In-house ,gear school, er we11
teach customized courses in your facility;
'" Call80N43~770' to, reque.n ,our catalog via

voice mail
.I or ,can Dave Burt, Training Manage~

at 716-25("'8761fol more information.

Gill_ leason
,CIRCLE 153

I HOB S'HARPENING
(612) 425-524,7

HSS & Carbide Up to S" 'Dia.
Straight Gash,

Sharpel1ecl& Inspected'
Per AGMA STANDARDS
Quick Ium Around

,-
iRADIAL CUTTLNG FACE SHOWN

KORO SHARPENI!NG SERVICIE,
9530·· 85TH AVENUE NO ..• MAPL.E.GROVE, MN 55369

CIRCLE. 159

IfBENEMAC Your So'lut,ion 1'0
your Pltchl Dis'meter
Workholdilng Prob~lems

IBenemac offers a completely new eonceptto locate and grip
onlhe Pitch Diameter of spur and helical gears up to 400 with
the location of 15 or more pins. All using your ,ex:lstiO!JIwork-
boldlng deylce.

Why not send U8 your drs.wlngs tor review?

SYTEC Corporation
.25 Middlesex Tpke .• !P.O. Box 72.1 '. Essex. CT 06426
Tel. 860-767-1322· Fax: 860-767-1345

CIRCLE 300

ONTAR.IIIODIRIVE.AND GEAR LTD ..
Geared to meet your needs.

• PRECISJ:lJN CIJSTOM GEAR CUITING.
• DESIGN a BUILD CUSTOM GEA'R BOXES.
• COMPLETE INVOLUTE GEAR TOOTH CHECKING CAPABILITIES.
• CO.. -ORD.INATE MEASIJ.RI.NG MACHINE FACILITY. ,J. . .. '• eNC MIlliNG & TllRNING. . tB. ~
• GEAR. SHAVING, BROACHING & KPfSEATING. .- .. ra
DDG IBOX.2811,iBlEAMS IRD., INEW HAMBURG,

ONI NOB 2Ga
TEL: 519662·28411 FAX-.:51:9 662-2421

39



• P:RODUCTS& SERVICES IINDEX _

Other Software
Bourn. & Koch - Gear

Manufacturing Software
Drive Systems

Technology -
Software Available
Through Seminars

Engis - "Diaform"
Proprietary Software

Euro- TlrlI Corporn.Iioo -
Spline Inspection

Gearesearch Assoc. -
Gear Scoring Analysis

Hoglund Technology
Corp.- Gear Manu-
faC!uring Software

JobBOSS Software Iec,
-Business
Management
& Shop Floor Control
for Gear Shops

Krautkramer Branson -
Inspection Data
Management

M~NovaCap.
- Grinding Machine
Soflware

Melal Powder Industries
Fed. - Powder Metal
Design Software

Normae Inc. - Gear
Grinding Software

U.S. Tech Corp. -
CNC Control, Asset
Management Software

Vu 'Gerpeo·Reece .Eng.
- ThoIing Re-Use

Broaching Tooll
Ame:rica:n. Sykes Co.
Apex B!QI!Cb& Machine
Ba;ritIntematiomli
Best Engineering Co.
Brighton Industries
Colonlal Tool Group
Detroit Brooch Co.
!llmass North America
General Broach &

Engineering
Jack Dustman & Assoc.
LMT-Fet!e Inc.
NatlonalBroach '&

MBchineCo.
The Ohio Broach &

Machine

GEARTOOlJNG &
GEAR ACCESSORIES

Ahmsives
Abrasive Technology
American Pfaulu LoP.
American Sykes Co.
.Bates Technologies Inc.
Best Engineering Co.
Bluegrass Precision

M-'!.Chinery
Cincinnati Mllacroo.
Clipper Diamond Too.1I
Dianamic Abrasive
Engis Corp,
Emd. Wmler& Son fue.
GMI
Lapmaster Inll.
Meccanica Nova Corp.
Meisler Gooding Tech.
P. P. Markey Inc.
Redin COli'.
Rex-Cut Products Inc.
Sidley Diamond Thai
Sta.r Cutler Co.
Slil!!1en Products Co.
W. E. Litwin Assoc.
Wendt Dunnington

40 ~E"'R TECHNOlOGY

P. F. Markey Inc.
Parl<er Industries Ine,
Ply-Mar Tool ce.
Reid Tool Service Inc.
Trogetec Inc,
Ty Miles Inc.

Cbamfering TDol's
American PfauleJ' L.P,
American Sykes Co.
Besl Engineering Co.
The 'Gleason Works
'GM]
Jack Dustman & Assoc.
P. F. Mad<ey Inc.
Ply-Mar Tool. Co.
Reid Tool Service Inc.
Schenck Turner
SUAmerica

Deburring Tool's
Ace World Company
American Sykes Co.
Best Engineering Co,
Tile Gleason Works
OMi
Jack: Dustman &Assoc..
JRM International Inc.
Liebllerr-AmedCII
P. F. Markey Inc.
Progressive Technologies
RedinCorp.
Reid Tool Service Inc.
Rex-Cut Products Inc.
Schenck Turner
SU America

EDM Tooling I. Supplies
Agie USA Ltd.
Bluegrass Precision

Machinery
C.bm:milles Technologies
Currem HOM, Inc.
Easeo-Sparcatron
EDM Solutions
Engemaq U.S.A.
Hangsterfer's Labs Inc.
Hitachi EDM Products
KGK International!

SodickEDM
Koolant Koolers Inc.
leBlond Makino

Machine 1001 ce,
Mecatodl USA Ltd.
Victek Machinery Inc.
Xermac Inc.

ForQIIIGrindingWIIlIlls
Abrasive Technology
A!!!.ericIIfIIPI"anterL.P.
Best Engineering Co.
Bluegrass Precision

Macbinery
Brighton Industries
Clipper Diamond Tool
Engis Corp.
~n!SI Winter & Son Inc.
Hoglund Technology
Liebheu.America
Meccanica Nova Corp.
Meister Grinding Tech,
P. F. Markey Inc.
Sidl.ey Diamond Tool
Star Cutter Co"
Wendt Dunnington

Hobs
Ace World Company
American. Pl"autn LoP.
American Sykes Co.
Axicon Technologies
Barit Inlematlon.al
Bask Incorporated

Group
Best Engineering Co.

Eltech Inc,
Fellows Corp.
OMI
Interstate Tool Corp.
JRM lLntemationallnc.
Keepfer America LP.
Kromhard This! Drill
Liebher:r.Ameri£ll,
LMT-Fette Inc.
Milsublsbl MBcl!lne

Tool
National Broacb &

MBchineCo"
P. F. Markey Inc.
Parker I!!dllS1ries~
ffanter~Mug CUlting

'Toolli
Ply-Mar Tool Co.
Rebco IIldustri.alProducu
Reid Tool Service Inc.
Russel], Holbrook. &

Henderson
Star Clltter Co"
SUAmerica
Vic Macbine Tools

KeYS!!II! Cutten,
Best Engin.ee.ring Co.
Colonial Tool Group
Blmass Nonh America
Interstate Tool. Corp,
LMT·Felte Inc,
The Ohio Broach &

Machine Co.
P. P. Markey Inc.
Reid Tool Service Inc,
Star Clltter Co.
W. E. Litwin Assoc.

!Lapping Compounds
Cincinnati Milaeron
Engis Corp.
Lapmaster In.Il.
Liebbe""Amerh:a
P: F. Markey Inc.
Reld Tool &tvice Jlle.
Sidley Diamond Too]
Wendt Dunnlngton

LubricantslCoolBnb
I Abrasive Technejegy

Cincinnati MJ1ac:ron
D. A. Stuart Co.
Engis Corp.
Etna Products Inc,
Fiske Brothers Refining
Hangsterfer's Labs Inc,
Houghton lnterna1ional
Jack Dustman & Assoc.
Kluber Lubrication
North America
Lapmll$!er Iml.
Meccanica Nova Corp,
Nye Lubricants Inc.
P. F. Markey 111.c.
Sunnen Products Co.
Texaco. Lubricants Co.

Shaper Cutten:
Ameriam pfaulu L.P.
Americao Sykes Co.
Bant International
Best. Engineering Co.
Elmass North America
Eltech Inc.
Fellows Corp ..
GM]
Interstate Tool Corp.
JRM International Inc.
Kromlwd Twis! Drill
Uebherr-A!!!.eria
Mitsubishl Machine

Tool
National Broach &

Machine 'Co.

P. F. Markey Inc.
Parker Indwtries Inc.
Pl"l!.uter·M!I!l1! -Cutting

Tools
Ply·Mar Tool Co.
Rebco Industrial

Products
Reid Tool! Serville lnc,
Russell, Hofbrool &;

Henderson
Star Cutter Co.
SUAmerica
Tifoa Gage & Gear
Trogetec Inc.

Sbaver Catten
!Iomeriean Pl"JI.ulu t.P,
American Sykes Co.
Ban! Intemallomll
Best Engineering Co.
Eltecb Inc.
Fellows Corp,
TIle Glell50n Works
GMI
JRMlIltemationallnc.
LMT·FeUe. Inc.
Mitsuh.islrl Machine

Tool
National. Broach &

Machine ,Co.
P. P. Markey Inc.
P!lI'.ker lInd!!Stties Inc,
PlautepMaag Cutling

Tools
Ply-Mar Too] Co.
Rebco Industrial Products
Reid Tool Service Inc.
Slf Americu

S,pllneIIGage.l,
Best Engineering Co.
Colonial Tool Group
Euro- Tech Corporetion
Invo Spline Inc.
Jack Dustman & Assoc.
JRM InlcmatiOllal 1m:.
M&MPreclslon

Systelllli
Mahr Corp,
The Ohio Broacil &.

Machine Co.
Parker Ind!!Stties
Perry technology
Ply-Mar Tool Co.
Precision Gage Co,
Reid Tool Service Inc.
Rossell, HOlbrook &

Henderson
Spline Gauges Ltd.
'Iifco Gage & 'Gear
Trogetec Inc.

WorTIIIIMilling Cutttll1
AmeneaD Plauter L.P.
Am.ericall Sylces Co.
Barit International
Best Engineering Co.
GMt
lIItersta1e Tool Corp.
JRM Inremadonal lne.
Koepfer America L.P..
LMT-Pcttc Inc.
Parker l!!.dustrles me.
Pl"anter.Masg Cutting

Tools
Ply·Mar Tool Co.
Rebcolndustrial Pro.:I1lrn
Reid Tool, Service Inc.
Russefl; Holbrook &.:

Uel!.de:rsolll
Star Cnt~r Co.

Otherioolmgll
Accessories
AfW Syslems Co. -

Cutter BodIes &
Blades

ABA-PGl Inc. -
Injection Molds fo.r
Gear.;

American Sytes Co. -
Gear Hones. Rack

cuuers
Barit Intemalional 'Corp.

- Involute Form.
Relieved Milling
Cuners

Bates Technologies. lnc.
- Honing Stones &
Tooling

Best Engineering Co. -
Rack Cutters

Comtorgage COli'. -
Hand·Held
Dimensio~al Gages

Dianamic Abrasive -
CBN & Diamond
Grinding W:llecls

£!;g.ILrd, Ioc. -
Corrosioo Preventioo

Hangsterfer's Labs Inc.
- Dielectric Fluid

Htifler Maschinenbau
GmbH - Double-
Tapered GrindIng
Wheels

mlers!a!e Tool Corp. -
Involute Gear CUtters

JRM lntemational Inc. -
Hyd.mulic CIamping

Koolant Koolers Inc. -
Industrial Liquid
Coolers/Chillers

Meccanica Nova Corp. -
In- and Po t-Proeess
Machine Gages

Micromatic Textron -
Spline Rolling Too.ls

Normae Inc. - CNC
Grinding Whee.1
Dressers

Oberlin Filler Co.-
Coolant Ftllnltion .&
Media

P. F. Markey Inc. -
Superabrasive Hones
& Tools

S.L. Munson & Co, -
Diamond Gear
Dressers

Spline Gauges Ltd. -
Powder Melal Gear &:
Spline Fonn Tool Sets

SunnenProducts Co. -
Bore Gages

TIfCD Gage & Gear -
Composite Clteclrers

W. E. Litwin Assoc. -
Hard Turning Tools

Wendt Dunnington -
Diamond Prof Lie
Dressers &: Dressing
Equipment

GEAR WORIrHDLDING
IlIFIXTURLNG

Arbon
Alpbll Precision Inc.
Ameri!:l!.!l peauler LP.
American Sykes Co.
Best Engineering Co.
Blueo Corp'.
Bluegrass Precision

Machinery
Boum&:Kocl!

Machine, ToOl

Drewco Corp.
Buro-Tech Corporation
FairJ:me Gear Inc.
The Gear Works Seanle
TheGleI!SOn Works
Harder Precision

Components
Invo Spline Inc,
Jack Dustman & Assoc.
JRM lntemational Ine.
LeCounl. Inc,
M&M Precision

Sy_tems
Mahr Corp.
~anur!!.d!Lred Gear ,&:

Gage
Na.IIlQ!!I!.IBl'O!Ich '&:

MachfneCo ..
P. P. M!!!tey Inc.
Parker Industnes Inc.
Pl'Ol1te Engineering
Reid Tool Service Inc.
Schunk Inc.
Spline Gauges Ltd.
Tifco Gage & 'Gear
Toolink Engineering
Triangle Machine Tool
W. E. Litwin Assoc.

Chucks
Ajax Chuck Jaws Inc.
Alpha Precision Inc.
American Pl"auter LP.
American Sykes Co.
BeS! Engineering 'Co.
Bluegrass Precision

Machinery
Bourn & Koch
Brighton Industries
Drewco Corp,
Euro- Tech Corporation
The' 'Gll!aSOn Works
Harder Pre>cisiotl

Components
Invo Spline' Inc.
Jack Dustman & Assoc.
Mlml!!a.dured Gear &

Ga!l~'
P. F. Markey Inc.
Reid Tool Service.Inc.
Schunk [nco

SIIlI"Clltler 'Co..
Toolink Engineetin,g
Triangle Machine Tool
Trogetec Inc.
W. E. Llrwin Assoc.

Modullr Fixtures
Ace World Company
Alpha Precision Inc.
Ameri!:l!.!l Pflluler L.P.
Ameri.CII1I Sykes Co.
Bluco Coli'.
Bluegrass Precision

MIic.hinery
Drewco Corp,
Jack Dustman & Assoc.
1RM 1n!e!T!l!tionai Inc.
Uebbcr:r-!IomeriCli.
Meccanici! O"'~ Corp,
Mool"1l Prodllilfs Co.
P. F. Markey Inc.
Paul W. Marino Gages
Schll!Llc Inc.
Scott Machine Tool Co.
Sunnen Produets Co.
S)'ltc 'Corp.
Triangle Machine Tool
Trogerec Inc.
Vlk:ing Air Tools
W. E. Litwin AsSOC.
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Tilailloiders
Alpha Precision Inc.
.AmeriCll!! PCjllter L.1'.
Best Engineering Co.
Bluegrass Precision

Macbiocl)'
Brig)llotl Industries
Drewco Gorp ..
Elmass North America
Euro-Tech Corporation
The'GI_ WQd!s
Interstate Tool Corp.
lack Dustman & .."-soc.
JRM International Inc.
MlhrCorp.
P. P. Markey Inc.
Reid 1'001 Service line.
Schunk. Inc.
Toolin.k Engineering
Triangle Machine Tool
V'rliag Air Tools
W. E. Lltwin Assoc.

Workho'iding IDevices '&\
Othllr Fixturing
Blu.co - fu:panding

Mandrels for
BroaChes

Detroit Brooch -
Wortbolders for
Broaches

Eurolecb Corp, -
Compensating
Washers for Robs

General Broach &
Engineering -
World!olckrs for
Broaches

Meccanica Nova Corp.-
CUstom Grinding Fix-
luring & WOl'kllolding

Syt« COlli_ - ~tch
Line Work Holding

1'y Mil.es rnc. - Brooch
Tooling Sy5rems

MACHINERYI
IEQIlIPMENT
IDISTR[BUTDRS,
Ace World Corn,panl' -

Jed Heavy Industry-
KOI'ca

American Macbinel}' &
E/!gLneering -
American, S,yk.es,
Apex Broach -
Fellows. Hlliler
Grinders, Koepfer,
M & M, SIM CUJle)'"

i\merkan P1'lIumrW':
-Zdss-~
Ehn1h, KaPIl'

American Sykes Co. -
James Technologies

A_mericanWera Loc.-
Wera Werk. Hurth
ModuI, Samag

Asho!. U.SA Inc. -
Asho!. Asbi;elon
Industries

A IlIka Englneerlng, Co.
- S!!ik1ID:l MJg. Co.

Bazell Technojogies -
M.lcrosepl!l'l!!OI'

Bluegrass !'recision
Macbine.ry -
Mitsubishi

Brighton Industries
Corp. - Narma.c Inc.

Commerical Gear &
Sprocket -
U.S.1'subaki

El!ech [nco-
SU America loc.,
Niles

Engis Corp. -
Diaform ProprietaJy

~!ldt Corpco!ioo. -
Prenco &: M)'tcc

·Gear Gl'Ol!P
International -
~hrklaod.
Tasowheel

Rarder Precision
Components -
j.LP.C. Ccmponents

Jack Dustman'&
Assoc.-
American Broach

JRMlntemaUaoallnc.
Kese~ Saazor, Schrem

UebheJT-AmeJ'lC!!! -
lIiebbcrr, Lorenz,
OerIikQD •.KIIIIgdberg

Meccanica NOYB.cOrp. ~
Meccan.iCll Nova

MiElerlnduslrial
Services, ,[nc.-
Obio Broach '&
Machine" Tornes
Tccl!!!.oJogies, UVA
Grinding Systems

. ational MetroIogy -
Metrorucs

~,1Ihm '" GeIl·-
K'IlR

Paul W. Mari.no Gages -
Alufix, Koba

PrecisiOl! ·Galle Ca.-
Vari·R.oD gear testers

Reid Tool Service Inc, -

Fellows Corp.
S.I.. Munson & Ca. -

Dr. KWser Diamond
Products

Southern Sales &
Engineering -
Horsburgh &: Scott

Spline 'Gauges Ud. -
M &; M J>rem.km
Systerm Inc.,

Toolink Engineermg -
Konig·mtm GmbH!

v&R Associates -
H!UI:tblGould &
Eberbardl

W. C. Di~ &; AssociaIes
- National Broach

W. E. l..i1wlnAssoc. -
Speedgrip Chuck
Professional Tool
Grinding

Wakefield Group IIDe. -
Tocco, Acme
Manufootwing

TRAINrNG&
EDUC.AJlON

Co'llqn & Ilnlnrsltin
'Colorado School of

Mines
LS.PJ.A.E.

Mississippi Slale Univ,
N. E. W.sconsi.D

Tccb.nical ColI'ege
NCADl' .
Purdue at Indianapelis

Drive Systems Teclmology
Educational Systems

WOIocshops,
Inc.
Euro-Tecb Corportion
Fdlmli'_ COlli'
The 'GleIWID Works
Hane Ind\.!striaiTnining
Koepter America LJ>
Niltlolllli Broach &;

M.1!chine
PfaGter.Mu.g 'Clltti~1I

Tool
Philadelphia Gear - GSD
R.oID-Thdioo~gy Inc.
TI-oge!eC Inc.
Universal Technical

Systems
Vim Cerpen~Reece Elog.

nneareb IIlSlitutiOQ
, Ciateq A.C.

Gear Research Instinne
~!!Illsearc:b Assoc.
LS.P.J.A.'E.
M.J. Gallagher &: Assoc.
MisissJppi State Unlv.
NA.SA Lewis Research

Center
NCAl)T
Sales CO!1suitan!s

Trade,Associations
American Gear

.Manu:ractll~ As n.
ASM Intemetional
American Society of

Mechanical Engineers
Meml Powder Industrie

Fedcrntio!l
Society of Manufacturing

Engineers

liS,YOUR
COMPA~Y
MISSI'NG?'

SIIGN UP
INiOWfOR:
THE 1:997
BUYERS,
GUIIDE

IGe r :5cflools
American Gear

Marlllfacturers Assn.
Ann~rlCIIDPl'lI.lIterL~,
Aplus Engineering, Inc.
HeSI Engineeri!\g Co.
BOS!O!l Gear
Bourn & Koch Machine

1'001
Cone Dri YC Operations

ICAlL
PAT FLAM
847'..431~'6604
OR, FAX
841'..431~!6618

Flor alii ,our TIIIT--IC-lnIING n:llds
C!OIRIICI .ern 'Techno.oD 1011_rad.1

I : I

CIRCLE 165

• Gear M,easuring Solutions
• ComposlleGear A.nalyzu~
• Comp/ele Sales "" Service

OIRCL.El33

GEAR DESIGN SOFTWARE & CONSULTING
• Experts in gear &

transmission design
• Software for gear design &

cutter recycling
- 60 years experience
with spur & helical gears

In-house, seminars • Phone-fax consulting I
VAN GERPENMREECE ENGI:NEERING

]502 Grand Blvd. -Cedar Palls, IA 50613
Ph: 3[9/277-7673 • Fax: 319/277-4236

'orROI.IE 8·01

sO' y'eilr's as a leader in the Powder H'etar fndusfrq.
Specializing in "ne-pitched! Ige'Hrs'. .

CIRCLE 195

NOVE M e EAI D EC EMBE A, 19,9 B 41



The Iield-tested, PC usn-friendly RC·400, has
quality, accuracy, small footprtru, 3600 rotational
probe, and is affordable.

Basic package inspects space, lead and involute.
Many software options are available as well as cus-

I tom-designed packages.

Free Video AvaHable
ROloTet:hnology.lnt.

351FIIJl1e Road. Dayton, OM 45449'-2388
TEL: (937) 859-8503, FAX: (9'37) 865-0656

www.rolotech.com

CIRCl.E 118 or CAl.L.11-601l-34o-n60 x9"S,

, •
Look in March/April, 1997.

• •
But be Iready now; We're taking listings for our 1997 Heat Treating Products
and Services Providers Directory, which will appear in our Mard"April, 1997
Heat Treating focus issue,

Advertise your heat treating products and services to our 12,000 readers,

IUstlngs are free'.

Call 847 ...07-6604 to get. an entry form.Ask for Patricia IFlamto get details
on special advertiising programs to call even more attention to, your message'.

iUstJng.s Deadline: IDecember II, 1006

IDlrectory ,A.dYertlslng Deadline: January 3:., 11007

Display Adyertislng Deadline: January 2,0, 1997

42 ClEAR TECHNOLOGY

http://www.rolotech.com


-

COMP'ANV IND,EX
Welcome hli the 1996 6e6r Technology IBuyers Guide !Company Indell:.

This relf WII'ban morel listiDlflllban IIVII. till givl' rau !fVeDIlIlInllr ,covlIragll
'Dftha ind'ustry.

1!J11ItIIis ind'ex to locatl IILI' complete ,contact informatio n for each
'complny listed In the Produc1l1i and Semces DirectDry. 6l1SJ 1i1r:I1DDIDgy
illdvenisers: ar,e, s.flownl inl boldface, type. 1o lind the' pages 00, whic'hltlleir'
,ads, appelr, s,eethe Adyemsen: I'ndex on Ipage,32.. .

A& EGears BV
Bed:rijvcnpan "!Wente 4
NL 7602 Almelo
Netherlands
(31) 546-576145
Fu: (31) 546-516155

A. W. Sadler Machine Co.
2l!4OE. Crescenrville Rd

, W. Chester, Of! 45071
513·711-:5374
Fax: 513-771-.0485

, AIW Syst~ms Co.
, 6Il.HanIson

Karl!! O.J!.. [19 43lHi,7
8~0-544.3lI52
Fax; 810·544-3912

Abrasive Technology Inc.
P: O. Bolt 15127
8400 Green Meadows Dr.
Westerville, OM 4ID81
614-548-4100
Fax: 614-348-7617

ABA-PGTInc.
1395 Tollimd'l\m!pi..kc
Manchester, CT 06040
203-649-4591
Fax: 203-643-7619

Abar Ipsen Industries
3260 nrlrnan Dr.
Bensalem. PA 190.20
215-244-4900'
Fu; 215-244-1934

Ace' World Company
306 Bu se Highway
Park RJdge. IL 60068
1147-698-5538
847·824·8321

Accu-Prompt Inc.
100 83rd SI. N.H. ste, 101
Fridley, MN 55432
612-783-1020
:Fs: 612-783-1022

Accurate Specialties
NI2 W2,4360 Bluemound Rd.
Waukesha, WI 53188
414-547·3450
.Fs.: 414-347-5892

The Adams Company
.P.O. Box 268
[00 & POOIIIh Sl

, Dubuq,ue. LA 52001
319-583-3591
Fa; 319·583-8048

Advl!Ke (leu & Machine 'Co.
16201. S.BroadW",y
Gardena,CA 90248·1906
21)..110-1951
213--770-1:955

Aero Oear Co.
1050 Daybill Road
Windsor, CT 06095
860-688-0888
Fax; 860-285-8514

'Wblle, Ge61 1echll%,-y has, imade every eflOrilO ensure dlat complIl}
nllme.lll1odaddrelllls 'are correc:1,.'WIlClOllOI be bllid raspoII.ibl. 1m 'Inors
ot fact or omission.

If your company is not lilted. ,Imdl you would Iih to be includlld lin 1997.
call1lltl-437-6604. fax 841-437.:ti618,orHll8iI'1ll at PBOP1~@ge..1U.C1L1IIl1DfT(.t:DlQ,.
aDd WI willi a:ddyou to our mailing !lin.

American Gear Manufacturers Assn.
1500 King St. SIC. 20.1
Akxa.ndria. VA 22314-2730.
703-684-0211
Pax; 703-684-0242

A..nd:!n!Cl USA
170.5 Vallc)'Road
WmlllIUlSSa, NJ 07712-3916
908493·2812
Fax: 90849)·2949'

Aeroeom Industries Inc.
2870 'WJ.!demess Place
Boulder, CO 80301
303-440-8106
r!lJt; 30J..440..8108

AGIE l.JSA Ltd.
185 Ha!ll>en Ct. SIC. lOO
Wood Dale, II.. 60191
630-238--0570
Fax: 630-238-{J620

Aju Chgck Jaws Inc.
4949 S..Pitchin Road
Springfield, OH 45502
800-343-5998
Fu; :800-552-5320

Ajax Magnetbermlc Corp.
1745 OvcJ'hmd, Ave.
WII:~li. OR 44412
JJO.J72.85U
Fax: 300·372-8644

Akron Gear & Engineering
501 Morgan Avenue
Akron. OH 44309
800-258-6608
:I'ax; 216-773·9005

Albro Gear & Instrument
86-L Horsebloek Rd.
Yaphank,. NY 11980
516-345-0657
FlU.: 516-345.0663

Alliance Gear Inc.
4717 Edgemont SI.
PhilJldelphla. PA 19137
215-533-3522
Fax: 215-533-3524

Alpha Gear Drives Inc,
7315 Wesl Wilsoll
Chicago, IL 60656
708-367-5030
Fax: 708·867·5043

Alpha Precision Inc.
11500 Rockfield CI.
Cincinnati, OH 45241
513--172-4266
Fax: 513-772-6950

Alpha Slntered Metals loco
lID I, Bolt 43D Mo!!tmorenci Rei.
Ridgway, PA 15853
814-773·319'1.
Fax: 814-176-1009

Amarillo Gear Co.
240m Sundown Lane
Am!l..rlJlo. TX 79105
806-61.2-1173
Fa:: 1106-622·3258

AmeJiCa!I Machine Wolk
1210 Jacksott SI.
Omaha, NE68102
402·342-4881
Pax; 402-342-8061

American, Machinery & Engin.eerinll
16 Promontory
Dove Canyon. CA 92679
714·888-8518
FaA: 714-888·8519'

American. Metal1'reatlng
1043 • 6211d.SI.
Clcv IlI1Id"OU 44IOJ
:UlS...431-4492
FlU[: 2~1\-431...1508

American PCauterL.P.
L35~ Windso.r Rd.
Loves P!ln.. n"lillU-4294
815....282-3000
Fax: 81:5...282·3075

A.merican, SQCi~l)'for Metals, Inl'!.
9639 Kinsman Road
Malerials Park. OH44073
216-338·5151
Fax: 2[6-338-4634
E.mail: mem-serv@po.asm·inll.org

American Society or Meen. Eng.
345 E. 47th St~
New York, NY 10017
212-705·7338

American Speed Reducer
3315 Richmond se
Philadelphia. PA 19'134
215-426-911S
Pax: 215-426-9101

American, Stress Technologies
61 McMurray Rd.
PiII"SIr!ll'g.h,PA "241
412·854-0789
Fax: 412·8.54-1290

American Sykes Co.
1302 Research P,nrk Dr.
Beavercreek, OH 43432
513427-0.507
Fax: 51)-421.9653

AmcriC!!l1 Wen! Inc.
4630 Freedom Dr.
Ann Arbor, MI48108
313'973-7800
Fax; 313-913-3053

AIlCOD Gear & 1M!. Corp.
149 Verdi St.
Farmingdale, NY .11735
S 16-694-5255
Fu: 516-694-5056

An&l'5Oo-Cook. Inc.
44785 Macomb LndL Dr.
Clinlon Twp., MI' 48036
810·954-0700
Fax: 810.·954-0'106

A.!!derson Internmional Corp.
6200 Harvard Ave.
Cleveland, OH 4410.:54896
216-641.1112
Fax; 216-641~709'

Apex Broach & Machine Co.
6401 B. Seven Mile Rd.
Detroit. MI 48234
313·891-8600
Fax: 113-891-5083

Aplu Engineering Inc.
RID. 521 No. 144
Min Chuan E. Rd Sec 3
Taipei,1l!wain
ROC
(886) 2-7181811
Fu: (886) 2·5451679

Applied Mecbaniques
12 Thllruook' 1O!!e
Toronto NSW 2283
Australia
(61) 495-9)573
Pax: (61) 49S-.04538

Applied Proees: :toc.
12238 NewbuJrllh ;Rd.
Livonia, Ml48IS0-1046
313-464-2000
Fax; 313-464-6314
E-mail: ADlron@aoLcom

Arrow Gear Co.
2301 Curtiss SI.
Downers, Grove, [L 60515
630-'969-7640
I'll!: 63Q)969--02.53

Ascent Drafting Service
7050 Rodney Dr. 114
Los Angeles, CA 90027
213-913-:27U

Asoo Slnteriq Co.
2750 S. 'G_rfl'eld >\ e.
Commerce, 'CA 90040'
213·7~llW
Fax: lIJ..888..99611

Asho!:Asbkelon Industries
Gear Systems Divlsion
ao, Box 21
78100 Ashkelo!'!,. Ln!el
(972) 767-21525
Pax: (972) 767·28167
E-mail: udiasl!oo!@i!!!er.net.il



Ashot U.S.A. Inc.
485 MadiSQ!I Ave. 14th Floor
New York, NY 1(1017
212-223-4050
Fax; 212·223-4156

Aston. Metallurgical Services
4201 N. Ravenswood Ave.
Chicago.:1L 60613
773·528·9830
Fax; 773·929-«773
E-mail; a.s@mos.oom

ATA Gears Inc,
1340 Depot SI.
Cleveland, OH 44116·
.216-331.2231
Fax: 216-356-0289

AIaka, Engineering Co., Ltd ..
Z-Z18 Kam'lyas.hb'O, Mdto-Ku.

I N!!gOya A_1chl
Japan
(81) 52·772·0690
Fill[: (81) 52·"2-0692
E-mall: aiall!@mtb.nmiImeLorJ'p'

Axicon Technologies, LLC
One Sansome Sr., Ste, 2000
San Prancisce, CA 94104
415-'934-3130
Fax: 415·934-3131
E-mail; axico.n@aol.cDm

Balzers Tool Coating Inc.
661 Erie Ave.
N. Tonawanda, NY 14120
7164>93·8557
Fax: 716-695-1995

Bmt lntematio!!1!l Corp.
3384 Commercial Ave..
- ortbbrook, JL ,60062
847·272-8U8
Fax: 847-272-8210

Basic btcorpor:llteil Group
Basic M2cl1ine Tool! Dll'.
P. O. BOll! 36%76
Los Angeles, CA 90036
213-9'.33-7191
Fax: 213-933-1487
E-mail::patrik.@loop.com

Bates Technologies Inc.
P. O.Box 213
9059 TechnDIDgy Dr:
Pishers, IN 46038--0213
317-841-8805
Fax; 317-841-9443

Bazell Technologies
S066 Commercial Circle
Concord, CA 94520
51()'603-0900
Fax; 510-603-0901

Becker Gearmeisters Inc.
245 Hallock Rd.
Stony Brook, NY 11790-3022
800423-2537
Fax: 516-751--0205

Bengal Industries Inc.
11346 53rd St.
Clearwater, FL 34620
813-572-4249
Fax: 813·573·2428

Best Engineering Co.
P. O. Bolt 510797
2385 S. 162!ld St
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New Berlin,. WlS31SI-«797
414-784-2200
Fax: 414-784-2541

Bes!Metal Coop.
9lS Diecbnan. SI.
Woodstock, II. 60098
815·337·8800
Fax: 1115-337-8803

Bilgram Gear 'Co.
Bight Union Hill R.d.
W. Conshohocken, PA 19428
610-828-7200
Fax; 610-1128·9428

BlucoCoop.
509 Weston Ridge Drive
Naperville. II. 60563
800-535-0] 35
E-mail: bluco@concentri.1:.ne!

Bluegrass Precision Machinery
442 Three Springs Rd.
Bowling Green, ICY 42104
502·842·7201
Fax: 502-842-7242

Boeing P!ecisiQb Oel!l
6006 W~13rd St.
Bedford, Park, lL 60638-6106
708·728.2000
Fax: 708-728-2009

Bonfiglioli UK
Unit 5 Grosveoor Grange
Woolston. Warrington. Cheshire
WA I 4SF United Kingdom
44 (925) 852664
Fax: 44 (925) 852668

Boston Gear
14 Hayward. 8t.
Quincy, MA02171
617-328-3300
Fax: ,617-479-6238
E·mail: bo_ton.gear@illdustry.net

Bourn & Koch Machine Tool
2500 Kishwallkee 51.
RockfOtd. IL 61111
815-965-4013 x320
Fax: 815·965··0019

Boxx Gear Mfg.
1314 Central Pkwy. SW
Decatur. AL 356012
205-355-4611
Fax; 205·355-4661

Brighton Industries Corp.
15 Essex Rd.
Paramus, NJ 070!O
201·368·3933
Fax: 201-368-8743

Brown & Sharpe Mfg. 'Co.
200 Frenchtown Rd.
North Kingstown. RI 02852
401-886-2369'
Fax: 401·886-2970

Buckeye Gear CD.
5130 Riclunond Rd.
Bedford. Heights, OH 44146
21.6-292"6424
Fax: 216·292"6454
E-rnail: skidmore@earthlink.net

Bucy.ru -'Erie Co.
1100 Milwaukee Ave.
S. Milwaukee, WI 53172·0500
414-768'-4361
Fax: 414-768-4750

C·DoI Engineering
14900 Robinwood
Plymouth, M.I 4817()'2660
.313-420-2075
Fax: 313-420-1279

Calicut Eng. Works Ltd.
P. O. Box 9'1J9
26ACamacSt
'Calcutta 700016
India
(91) 33.2475693
Fax: (91) 33-2476072

C!!!I·Eng Furnaces Ud' ..
P.O. Box 235
Niagara Falls. NY 14302
905·356-1327
Fax: 905-356-1817

Capital Associates Intemational
4598 Valleyview Dr. SEe. 5200
West Bloomfield. Ml 48323
810-855-0855
Fax:810-B55-0972

Capstan Atlantic
10 Cushing Dr.
Wrentham,. MA 02093
508-384-3100
Fax: 508·384·3196

Carbon City Products
Metal Powder Products Div.
150 F1!rd Rd.
S\. Marys, PA 15857
814-834-2886
fax; 814-834-9091

Case Corp.
700 S!ate St.
Racine. WI 53404
414-636-0266
Fax: 414-636-7132

CaterpUlttr lnciuslri!!J Products me..
100 N. E. Adams SI:-
Peoria, IlL 61629-4375
309-67'5·5451
Fax: 309·675-6457

Cbardam. Gear Co.
40810 Brentwood
Sterling Heights, MI 48310
SI()'795-89OO
Fax: 810·795·8908

Cbarles A. 'Iempleton MaclJ. Inc.
P. O.Bo~2S66
2727 N. Golder
Odessa, TX 79760
915-332-2932
Fax; 915-332-0412

Charles Bond Co.
1035 Louis Dr.
Warminster, PA 18974
800.922-0125
Fax: 215'957-7999

Charmilles Technologies Corp.
560 Bond SI.
Lincolnshire, II. 60069-4224
847·913·5300
Fax: 841-913-5340

Chic!\go Gear-D.O', James
2823 W..Fulton. SL
Chicago, n.. 60612
312.638-0508
Fax: 312-638-7161

Chicago Gear Works
1805 S. 55th Ave.
Cicero, IT. 60650
708·863·2700
Fax: 708-863-2749

O!owgllle Matrix Hobs Ltd.
26A Industrial Esth_tc
Patancheru 502 319'
DT. MedakAP.
India
(91) 8453·230S
Fo: (91) 8453-2096

Ciateq, A. C.
Mechanical TransmissionsDiv .
Retablo 150
Queretaro 76] 50
Mexico
(S2) 421-6808
Fa:!.: (52) 421-69963
E-mail: rodlop@cia!eq.!lU

Cincinnati Gear
5657 Wooster Pike:
Cincinnati. OH 45227
513-271-7700
Fax; 513·271.()()49

Cincinnati Mitacro!'!
4701 Ml!!burg Allc.
Cincinnati. OH 45209
513-841-8100
Fax: 513·841·8991

CITlKoolCl!lb
1040 W. Fullerton Aile.
AddisDn, IL6010J
63()'S43· 7144

Clarke 'Gear Co. Inc.
8058 Lankershlm Blvd.
N. Hollywood, CA 91605
818·768-0690
Fax: 818-767-5577

ClllTQrd·,l/acobs Forgjng 'Co.
2410 N. Flfth St.
Cbampaign. IL 6~824M!30
%1'7·3S2-S11Z
Fax: 21'.JS2:.462J1'

Cllpper Diamond Tool Co.
47·16 Austell Place
Long Island City. NY 11101
718.:392.3671
Fax: 7:18-392-4124

Cloyes Gear &. Products Inc.
I': O. Bo~ 528
615 W. Walnut
Paris, AK 72855
501-963-2105
fax: 501·963·2163

CMD(UK)Ud.
Royd House Birds Royd Lane
Brighouse, W. Yorkshire
HD6 IDQ United Kingdom
(44) 01484-40161.7
fax; (44) 011484-401618

Colonial Tool Group file.
5505 Concord
Detroit, M.I 48211
313-965-8680
fu; 519-253-5911

Colorado School of Mines
ASPl'RC
Golden, 00 80401
303-273-3265
.I'M; 303·273-3795

mailto:E-mail::patrik.@loop.com
mailto:bo_ton.gear@illdustry.net
mailto:skidmore@earthlink.net


_------------COMPA'NYINDEX------------_
Columbia Gear Corp.
P. O. Box 1000
S30 Count)' Road 50
Avon. MN 56310
320-356-7301
Fax: 32(}'3S6-213l

Commercial Gear'& Sprocket
618 Washington SL
E, Walpole, MA 02032
8Q0.491-1073
Pax: 508-668-1073

Comtorga&e Corp.
S8 NS, Industrial Drive
SlatersviUe. RI 02876
401· 76S.()9()(}
Fax: 401-765-2846

COIle Drive Operations
Div, of Textron Inc.
P.O. Box 272
240 E. 12th Street
Traverse Cily, MI 49685-0272
616-946.8410
Fax: 6'16-946-0235

Consulting ,& Design Service
17033 E. Aloe
Fountain Hills. AZ 85268
602-837-8283
Fax: 602.837.8211

Contour Hardening Inc,
7898 Zionsville Rd.
Indianapolis, IN 46268
3'17'-876-1.530
raJ;: 317-879-2484

Cornell Forge Co.
6666 W. 66!h SL
Chicago. JIl.60638
312-767-4242
F.u;: 312·767·9443

Crucible Service Centers
5639 W. Genesee se
Cll.l1Iillu5. NY 1lffi.1-099'1
315-487 -0800
Fax: 315-487-4028

Cunningham Industries
1,02l..inroin Ave.
Stamford. cr 06902
203-324-2942
Fax: 203·324-6039

Current EDM Inc.
2577 Leghorn SL
Mountain View. CA 94043
415-966-9676
Fax: 415·966-1881

Curtis Madlme Co. [nco
P.O. Bo,~ 700
2500 E. Trail SI.
DodSe CiIY, KS 67801-0700
316-227-7164
Fax: 316-227-2971
E-mail: cun.is@midusa..Det

Custom Electric Mfg.
48973 West Rd.
WIXom, Ml48393
81()"30S· 7700
Fax: 81()"305·7705

Cyclo Tsnsmi sions, ltd.
Gearbox Division
at POSI.-Pni Kltal
TalIDisl. Sawa
Maharasbtl'a 415011I. India
9Hi262-3193913
91-6262<W\SS

--

o
D. A. Swart Co.
Metalworking Div.
7575 Plaza Court
Willowbrook, IL 60521
63(}'6554595
Fax: 630-655·1088

D:LG,I.T,
119B S.~.onetr Blvd.
P,Q.Box.3li7
Sp:ri.ngooro, OR 45066
513-746-3800
.Fu: !U3-746-510J

Dabko Industries Inc.
.P.O. Box 9217
61 E. Main St.
Forestville, cr 060100
:800-43,7-3398
Fax: 203·583·6902

DanaCOIp.
2424 W. State
Fort Wayne, IN 4680'1
219-481-3437
Fax: 219-481-3:115

The Daniluk Corp.
~200 S,W. 29th
Oldahoma City. OK 73179
4OS·745·6644
Fu: 405·745-6646

Davis Tool ,& Engineering
19250 Plymouth Rd.
Detroit. M[ 48228
313·835-6000
.Fax: 313-837-7220

Dayton Gear ,& Tool
500 Fame Rd.
Dayton, OR 405449
513-866-4327
Fax: 5LJ~866-0408
E·mail: dgear@n:inet.rom

~ Gear & Tool Co.
4300 Cabot
Detroi!, Ml48210
313·581-31l1
Fu: 313-581·3US,

Deco- Technologies
1360, E. Big Beaver
Troy. MI 48083
81()"524-9800
Fax: 81()"S24-9804

Delroyd Wonn Gear
Division of IMO
121 First Ave.
Tre!lton. Nl 086501
800-432-0121
Fax: 609-891).6800

Designatronics
Stock Drive ProdI!dslS~Iin.B l!1Sl OJv.
:1':o, Box 5416
21011Jericho Tmkp.
New Hy'de Par!<:,NY 11042-5416
S 16-328·3300
Fax: 516-326-8827
E-mail: sIlPPOI.I@.sdp..i.com

Detroit Broacb Co.
431. S. Buncombe Rd.
Greer; SC 29651
864-879·7641
Fax: 864-879-7693

Detroil fla:me Hardening
11644 Mt. El1.lGl.1

Detroit, MI48212
313-891.·2936
Fax: 313-891·3150

Diamond Black Technologies, Inc.
100 Somcrsel, Drive
Conover. NC 28613
704-327-7442
Fax: 704-3,22-4636

lD.i.a.namicAbrasive
2566 Industrial Row
Thoy. MI 48084
8 1()"28()..H85
Fax: 81(}28()..2733
E-mail: dianamicab@aol.com

Disston Precision Inc.
6795 State Road
Philadelphia, PA 19135,
215-338-.1200
Fax: 215-3311-7060

DMS Inc.
554W. Wood
Palatine, IL60067
847·359-7882
Fax: 847-359-8481

Drewco Corp"
3745 Niehollon, ROId
Franksville. WI 53126
414-886-5050
FI!;(: 414·886-5872

Drive Systems 'Iccbnology
24 Marlborough Lane
Glen MiUs. PA 19342-1519
6,1()..358-0785
Fax: 61()"35B·2776

Dura-Bar
2100 W, Lake Shore Dr.
Woodstock. 11.60193
815·338·7800
Pax: 815-338-1549

Dyer (lQm~J'
P.O ..Boll 4.966
1500 McGovermme Road
LanCllllier, PA W76044!166
Il00-631·3333
Fu.:: 7I7.S69.(i71W
E-mail: dyer@dyergllllC<oom.

Dynamic Metal Treating Inc.
7784 Ronda Drive
Canto!! Twp ...MJ 48187
313-459"8022
Fax: 313-459·7863

Dynamic Tool Grinding Service
872 R.idg~ Avenue
Lombard.Il, 60 148
630-620-5044
Fax: 630-620-0177

Basco-Sparcatron
Division of Liquid Drive Corp.
I0'799 Plaza. Dr.
Whitmore Lake, M148189
3 13-449-4443
Fax: 313-449-4447

Eaton Corp.
Highway 29 South
Kings, Mountain, NC 28086
704-937·7411
Fax: 704-937-4354

EDM Solutions
2010 Ii. 'foully Ave.
Elk Grove: Village, IL 600017
847·981·3361
Fax: 84,/'.981-0158

Educational Systems WoWOOps, Inc.
'1':0. Box 471
Dyer. IN 46311
219-865-1318
Fax: 219-865-2775

E1cctreJ:. Ltd, (I!!dia)
Power Tools Div,
21 D1 Peeoya Induslrial Area II Phase
Bangalore 560058
India
(91) 8()"8394477
Fax: (91) 8()..83928S4

Blmass Ncmh America Inc.
NU4 Wl9320Clinton Dr.
Germanlown.WI 53022
414--255-5644
1'":414-25.5--6509

Eltech l!!I:.
9841 York AJpha Dr.
No!th Royolton. OH 44133
216-582·8195
Fax: 216-582.8226

EMCO(jears
4329 N. Kcdzie
ChiCl\go.11l. 60618
312-539-1315
Fax: 312,539-8792
E-mail: 102050.1033@comJlUliCN~.com

Engemaq 'U.S.A.
Mo.nlVilIe Business Center
20 Chapin Rd .. Unit 1002A
Pine Brook. NJ 0'1058
201-808.2665
Pax: 20'1-808.5258

EogisCorp.
las W. Hillu' Rd.
Wheeling, IL 60090
847-1108-9400
Fax: &4.7'.808-9430

E!tgr.mes Industriales :Rivcra
EIRsA, de C, V.

I A~oPoS1al. 75-094
Mex.ico Cily D.F. 07150
Mellico
(52) 5-587'·8266
Fax.: (52) 5·368·3432

Engra.Jec de MeJ:.ico
Poniente 128 1425
Nile"'!!. Vll1lejo 07750 D.P.
Me~ico
'(52) 567-73""3
FaA: m) 561·32-06

Engtecoo SA
Rod MaL Rondon ](M 42.4
P.0 ..Box031'* SDllWl/l de Parnaiba
Sao Paulo0650Q.970
Brazil
(55) 11-424-1777
Fax: (5S) 11-424-1627

Equitable En~rtnlll
, 1840 Aw-tln

Troy. MJ 48099'
,810.689.97001
Fax: 8Ulb689..(JZSl
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Ems. WlIlter& Son inc
P.O. Box 1006,
100 Wilbelm Willter St
1h!velen: Res!, SC 29690
864-834-414S
Fu: 864-834-3730

Esgud,mc
P.O. Drawer 2698
L.!!lgydte,. LA 70502
318.2J4.6327'
FIX: 318-2J4.0UJ

BIns Products Inc,
P.O. Box ,630'
16824 Park Circle Dr.
Chagri n Falls, OH 4402·2
216-543-9845
Fax: 216-543-1789

Euclid Heat Treating Co.
1<W8E. 222m! 51.
Cleveland, OH44117
216-481-8444
Fax: 216-481·3473

Eum-Tech Corporation
14665 W. lisbon Rd.
Brookfield., WI .53005
414-781.{i777
Fax: 414-781-2822

Fairfield Mfg. Co.
P; O. Box 7940
U. S. 52 South
Lafayette, IN 47903-7940'
317474-3474
Pa,,; 317-477-7342
E-mail: faidld@aol.com

F4irlane Gear Inc.
8182 Canton Center Rd.
Canton, M148187
3 [3459-2440'
FIUI: 313-459-2941

Falk C01:p.
P.O. Bex492
MjJw.aukee, WlI 532m-'0492
1!OO-545-5215
Fax: 414-937-4359

Fayscott Co.
lli Spring St
Dexter; ME 04930'
207-924-7331
Fax: 20"1'924-5510'

Federal Gear Corp,
38134 Western Pkwy. Un:itlll
Willoughby, os 44094
216-946-4327
Fax: 216-946-8018

F:ellows Corp.
Jhredslol! Dr.
SpriogJIeld, VT '05156
802·886-8333
Fa.: 802.886-8561

FOT Ga.ge & Systems Ioc.
262..4 S. I 62nd SI.
New Berlin, WI 53151
414-827.Q558
Fax: 414-782-3210

Finishing Equipment Inc.
3640 Kennebec Dr.
S!:. Paul. MN 55.122
612452-1860
Fax: 612-452·9851
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Fiske Brothers Refining ce.
.Lubriplate Div.
129 Lockwood 51.
Newark, NJ 07105
800-733-4755
Fax: 201-465-5136

Flender Corporation
P.O, Box 1449
950 Tollgate Road
Elgin, n, 60123
847-931-1990
Fax; 847-931-0711

Flender'GrafI'enstade!!
1589 Aztec Ln.
Mount Pleasant, SC 29464
803-856-0108
FaJ<: 803-856-0104

Foote-Iooesllillioois Gear
2102 N. Nalchez Ave.
Chicago, n, 60635
773-622-8000
Fax: 773-622-8176

Forest 'City Ge!!r ,Co,. [!!.c
P..O. Box 80'
11115 Main, St
R~ IL 61073-0080
815~623-n68
F!Il!: 815-623-66200
E.mail: l.youog@Orecraker.com

FPM Heal Treating
1501 S. Lively Blvd.
Elk Grove Vill'lge. n.,60007
847-228-2525
Fax: 847·228-59]2

Franke Gear Wo.rks Inc,
4401 N. Ravenswood Ave.
Chicago, IL 60640
800-311-8425
Fax: 1!OO-311-8426

Fuji. Univance Corp.
38505 Country Club Dr., Ste. 204
Farmington Hills, M.l4833l
81.0489-5641
Fu:810-489-5642

Fuller Company
South IOtb& Mill 51,
Allentown, PA 18103
610-770-7400
Fax: 610-770-7429

--- ---

G

Gary P. Mowers,P.C.
2797 E. Rude St.

I Weedsport, NY 13166
315-834-8823
Fu: 315-834-8824

Gear Group loternatiolllll
1825 r St. N.W.
Washington, DC 20006
202-429-2734
Fax: 703-522-7153

Gear MotioDS
'11'150Milton Ave..
Syracuse, NY 13209
315-488.QlOO
Fax: 315-488-0196

Gear Research Institute
1801 Maple Ave,
Evanston, ll.60201-3135
847-491-5900
FM: 847-491-5986
E-mml: dbreen@uwu.edu

Gear Systems Div,
Leeson Electric Corp.
23400 Apollo CI.
Lake Yilla, IL 60046
847·356-1606
Fax: 847-356-·1631

The Gear Werks Seattle
SOOS. Portland 81.
Seattle, WA 98108
206-762-3333
Pax: 206-762-3704

GEAACOA
14300 Lorain Ave.
Cleveland, OR 44 III
216-671-5400
Fax: 216-671·5825

Gearesearch Inc.
I 750 Indian Wells Rd.
I Banning, CA 922.20":5308

'909-845-5822
E-mail: 73743.1322@compuserve.com

Gears & Drive Systems me.
P.O. Box 109'
1364 Welsh Rd,
Spring House, PA 19477-0109
215-540-0820
Fax: 215-540-0360

Gears forIndustry Inc.
1925 S, Mooiland Rd.
New Berlin, WlI53151
414-797-9%0
Fu: 414-197'9245

Geacsofl Design
8126 Huxtable Ave.
Lane Cove NSW 2066
Australia
(61) 2-4111282
Fax; (61)2-4111282.

Gea=b
100 Bushbuck Rd.
Townsend, M1' 59644
406-266-4620
Fax: 406-266-4625

Oeanronics Industries
P.O . .110:\376
100 CbelmsfO!ll Road
North Billerica, MA 01862
617-933-1400
Fax: 508-667-3130'

General Broach &. E.!!giJ!eering
:5(}325Patricia,
Chesterfield, .M148051
810-598-7594
Fax: 810-949-8007

General Electric Marine Products Div.
1100 Western Ave.
Lynn, MA0l910
'617-.594-7298
Fax: ,617-594-2464

General Magnaplate Corp.
133l U.S. Route 1
Linden, NJ 0'7036
908-862-6200
FaJ<: 908-862-6110
E-mail: info@m.agnapl.aLe.com

Generated Gear & Machine
25418 Ryan Rd.
Warren, M:I48091
81'0-756-6470
Fax: 810-756-8517

The GJ'eason Works
. 1000 University Ave •

Rochester" NY 1469l
716-473-1000
Fo:: 716-461-43411

Global Gear
Dlv, 01 Dynagear me,
2506 .cllrtiss SI:.
Downen Grove, IL 60515
63<1-969-1008
FI):: 630-969-3970

GMI
6708 Ivandale Rd.
Independence, 01:144134
216-642-0230'
PlOC 216·642·0231

Guy Crader Consulting
P,O. Box 126
Lake Ariel, PA 18436-0126
717-689c7452
Po;: 717.689-7452
E-mail: gcrader@aol.com

'GWPlastiC$
P.O. Bex56
113 Pleasant SL
Be~l, VT 0'5032
80'2·234-994.1
Fax: 802-234-9940

17703 Pennsylvanie Ave.
I Maple Heights, OM 44137

216-415-0220

Haoe Industrial Training
120S. 7th SL
Terre Haute,IN 47807
812-232..()75J
Fax: 812·232-3978

Hangsterfer's Labs me.
p,a, Box 128

I Mantua, NJ 080S I
609-468-0216
FaJ<: ,609-468-02.00

Hansvedr EDM
.P.O. Box 6099
803 Kettering Park.
Urbana, IL ,6180 I
217-384-5900
Fax: 211·384.Q091

Harder Precision Components
1';0. SO" 1405
1123 Seminole SI.
Clearwater, FL 346.]5
813442-4212
Fax: 813-447-4463,
E-mail: jkiltopis@cilicom.com

HamiscbJeger
P&H Mining Diy.
4400 W. National
Milwau..k.ee, WI 53201
414.{i71.7684
Fax: 414-671-7309'

Harper Surface Finishil\S Systems
70' Gracey Ave.
Meriden, cr 06450
203-630-0550'
Pax: 203-630-0346

mailto:faidld@aol.com
mailto:l.youog@Orecraker.com
mailto:dbreen@uwu.edu
mailto:73743.1322@compuserve.com
mailto:info@m.agnapl.aLe.com
mailto:gcrader@aol.com
mailto:jkiltopis@cilicom.com


Hermes Machine Tool Co .• Inc,
Five Gardner Rd.
Fairfield NJ 07004
201-227.9150
fllX: 201-227-9364
E-1IIIIiI: bermes@ncwmacb.=

mco
1.8000 Studebaker Rd. 1550
Cerritos, CA 90703
310--809-5050
fill!.: 310--809-5251

Hjg)lway Macltine Co.
IRRI. BOJi 208A
Ii'rincelOlI, IN 47670
812-385-3639
F~: 812.385·5232

Hindust:m MOlars LId.
Passenger Car Divlsion
Old Palasia zo, BOll 1615
indore. M.P:. India 45200 I
91-07292-55241-42
Fou: 91-07292-56134

Hitechi IIDMProdlJds
1555 Barclay Blvd.
Buffalo 'Grove. [L 60089
847·808-0098
Fax.: 847·80&--0233

Hoeehst Celanese Corp.
Technical Pulymen Div,
90 Moms Ave.
Summit, NJ 07901
800-833-4882
Fux: 908·598-4330

HtiflerGmbH
Indulltriesrr 19
Ettlingen 76275
Germany
(49) 7243·599-0
Fax: (49) 724)·599-165

HoglUlld TechnologyCorp,
'1050 Route 22 West
Lebanon, NJ 08833
908-236-7794
Fax: 908-236-6S26

HnLroyd Machine 'fools
Barbour Lane North
,MiInro"'. Roobdale OU6 ,3LQ
UNJ.TEDKI GDOM
(44) 17()6.S16590
Fn: (4i!lll1()6.3533S0

Houghton IOll::rnatiooallnc.
no. Box 930
Madison & Vnn Buren Ave.
Valley ,f-orge'. PA 19482
610--666-400II
F~: 610--666-1376

Howard's MO!!:hineShop
2230 S. Main se
authage. MG 648)6
417-358·7143
Pax: 417·358·3130

Hua Yang Machine Co., LId.
No.5 To.mg .!..ill Rd.
Hsiao Kang KI!obsiuJ\g
Tswwn, RGC'
(886) 1-8125710
Fax: (886) 7-8318728

Hy-Mech SYSI.em. 11K:.
3641 E. long I...aR Rd.
Traverse 'City, MJ 49634
616··946-7781

J
------

1.8.PJAE.
'!leul.1Id de lng, Mecanica
Calle 116 SIN Cujae
Marimaol5 Ciudad Habana
Cuba
(537) 202267
Pax: (537) 332429
E-mail: mecanka@cujae.cu

(kega! America Corp.
.2246" • PRImer 1108
Sd!ag.mborg,IL ,60n]
847·397·J970
Fu: 847'-39'1-7S3S

Impact Strategies
zo. Box 5317
Clinton. NJ 08809
908-730--9163
Pax: 908· 730--8334

Induetoheat Ine,
3ll5W N. A~1s Dr.
Madl'lllll "Is.,MJ 4lI07.
,810.585.9393,
Fax: 8WII-S8S-0429
E-r-.l!Jd: moorbous@lndndoi!ellt,I)OID

Insco Corp.
P.G,80x489
412 Maio Street
Groton, M'A 01450
508-448-6368
Pax: 5{)S-448-SI55

Intech Corp.
250 Herber! Ave.
Closter; I'll 07624
201-767-8066
Fax: 201.-767·7797

Interlake Hoeganaes
River Rd. &: Taylors L!!:.
RiVl!rton, NJ 08077
609-829-2220
fu: 609-786-2574

International Hnancial Services
Nine '\IiUage Circle, Sle. #450
Westlake, TIt 76034
817-4811-3230
Fax: 817-488-3345

Interstate Tool Corp,
4538 W. BOth
Cleveland, OH 44135
216-671-1071'
Fu: 216-671-5431

Invincible GeM Co.
11970 Mayiield
Livonia. MI 4815:0
313-421-4620
PIX: 313-421·6132

Invo Spline Inc,
P.G.Box 70
2357 E. Nine MUe
WarreD, MI 48090
810--757-8840
fax: 810--757·8849

ITWHeutland
3501 S. Broad .... y
A.lualldrla, MN S63II8
3111-762.1782
Fax: 3211-7,62-5260

ITW Spiroid
3700 W. Lake Ave.
Glenview, IL 60025
847-657·5074
Fax: 847457·5098

JaCK Dustman & Assoc.
P.O. Box 55585
3600 Washington B.lvd.
Indianapolis, [N 4620,5
317 ·925-3537
Fax: 317·925·3383

James Reid Gear Services
102 N. Williams SU"et
Westmont, IL 60559
70 ·963·9620
Pax: 708·963·9632

JobBOSS Sofiware 1IK.
7701 Yort Ave. S.
Minneapolis, M.N 55435
612·831·n82
fax: 612·831·2811
E-mail: answers@jobboss.com

J:R.M Inrernatioual Inc.
1.214Shnppert Dr.
Rockford. U. 61115
815·282·9330
Fax: 815·282·9150

K.H, Hl!ppetl Co.
1685{)S. SllIte SI.
Souih Hollund. IL 60473
708-339-2020
1"1lX: 708·339·2225

KA· Wood Gear & Machine
32500 Industrial Dr.
Mrulison Heights, MI 48071
810·585·8870
Pax: 810·58.5·3011

Kaman, Aerospace Corp.
1'.0,Bo~ 2.
Old Windsor Road
Bloomfteld. CT 06002'(]o()2
2(Y.l·242-446I
Fax: 203·243c7975

Keller Ma.cltine Co.
315 N. Leavitt 51.
Chicago,IL60612
312-421-5285
Fox: 312-421-4102

Key tone Powdered MeIDl Co.
P:G. Bo~ 313, 1935 SIa!e Sl
S1. Marys, fA 158SH13I.3
814·781·1591
. ax: 814-781·7648

KGK Internatlonnl/Sodick EDM
901 Deerfield Parkway
Buffalo 'Grove. IL 60089
847-465-4432
Fax: 847-465--0181

Kluber Lubrlcation North America, L.P.
54 Wentworth Ave.
Londonderry, NH 03053
603-434-7704
Fax: 603-434-8046

Koepfer America L P.
635 Schneider Dr.
S. Elgin. 11.60 177
847-931.-4121
F~: 847-931-4192

Kokusai Inc.
6009W.7Is1S •.
lndianapoli«, IN 46278
317·293·6038
Fax: 317·29:3·6514

Kooll!Dl Rooters Inc,
2625 Emerald Dr.
KalaJlUlZOO. 1>11: 4900 1
616-349-6800
F~: 616-349-8951

Korn Sharpening Service
9530 8S1b Avenue" ",
Maple Gro~e.MN SS169
612·425·5247

Kraulkrame.r Branson
50 Industrial Park Rd
Lewistown, FA 17044
7 I7·242--0327
Fax: 717·242-2606

mail; kb-hn.ml!.s@COI!1pyselVc.com

Fax: 330--535·3729

Krupp Engineering roc.
8121 Gregory Rd.
Dexter, MI' 48130
3:13-426-2604
FlU: 313-426-2450

L + If Welding .& MlIChine Co.
RO.llox 219
913 L+ J Court
Gilletle, WY 82716
307-682· 7238
Pax: 307·686·1646

Labeco
156 E. Harrison 51.
Mooresville. IN 46158
317·831·2990
Fu: 317·831·2978

Lamem GeM
1850 Gravers Rd.
Norristown •.PA 19401
610-277·7350
fax: 610·277·3787

Lapmaster lnrl.
6400 W. Oakton sc
Morton Grove, [L 60053
847·967·2975
Fax: 847-967-3003

btrobe SL~I Co.
Division of The Timken CD'.
P.O. BOJdl
Latrobe, PA I.5650--0031.
41.2-537·7711,
F~: 4 12-S32·63 16

Luwler (lear Corp,
1320 SE Hamblen Rd.
Lee's Summit. MO 64081
816·525-0002
Pax: 816-525-1113

leBlond Makino Machine Tool Co.
7680 hUIQv!!).iOI1 Way
Mason, G.H 45040
S Il·S7J·7330
Fax: 513-573·7360

LeCount Inc.
1i';O. Boll !ISO
121leWilt Dr.
While RJver Jet., vr OSCHn
802-296-2200
F'!!X: 1102.296.6843
E-mail: leeounl@sDver.net
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Ldebberr-America Inc.
1465 Woodland Dr.
Saline, Mil 48176
313-429-7225
FIIX: 313-429-2294

Linamar
30555 Southfield R.d" Ste, 250
Southfield, Ml 48076
II10-642-01100
Fax: 810-642-7815

Lindberg Heat Treating
1975 N, Ruby 51.
Melrose Park, lL 60160
708-344-4080
Fax: 708-3444010

LMT-Fette, Inc.
3725-1 No. 126 51.
Brookfield, WI 53005
4.]4-783-7606
Pax: 414-783-5043

Lovejoy Inc.
2655 Wisconsin Ave.
Downers Grove, lL 60515
630-1152-0500
Fax: 630-852-2120

M,E, Cunningham
P.O. Box 307
Ingomar, PA 15127
412-36&-3048
Fax: 41.2-369-9199

M.J. Gallagher & Assoc.
P.O. Box 281
Spring Grove, IL 60081-0281
815-675-2648
Fax: 815-675-2648

M.J.H. Gear & Tool Co., Inc.
442 W. 49th St.
New York. NY 10019
212-246-3800
Fax: 212-265-4053

M&M Precision Systems
300 Progress Rd.
West Carrollton, 08 45449
513-859-8273
Fax: 5B-859c4452

Mahr Corporation
11435 Williamson Road
Cincinnati, OH 45241
513-489-6116
Fax: 513489-6302

McGinty Gear
11050 E. McKeese Rd.
Suttons Bay, MI 49682
616-27.1-4153
Fax: 616-2714177

Management & Engineering Tech.
161 Copperfield Dr.
Dayton, OH 45415
513-832-1583
Fax: 513-1B2.-08S11
E-mail: 74214.415@compuserve.colll

Ma!lul'actured Gear & Gage,
P.O. 80117155
Elgin. IIL601Zl
630-377-24%
F!IX' 630-377-.%546

Manufacturing Technology Inc.
1702 W. Washington
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South Bend, IN 46628
219-23.3-9490
Fax: 219-233-9489

Mattoon Precision Mfg. Inc.
L22! Old State Rd.
Mattoon, lL 61938
217-235-6000
Fax: 217-235-6010

Mecatool USA, .Ltd.
165 Hansen Ct. HlIlE
WOod Dale, lL 60118
630-595-9696
Fax: 630-595-9101

Meccanica Nova Corp.
24371 Catherine Industrial Sle. 235
Novi, M1 48375
810-449-4000
Fax: 810-449-4004
E-mail: nCDova@aol.com

Meister Grinding Tech. Corp.
1200 Millbury St. Unit 7FnG
Worcester. MA 01607
508-753-0808
Fax: 508-753-4404

Merger Corp,
978 Southampton Rd.
Westfield. MA 01085-1364
413-568-6181
Fax: 413-568-6839

Merit Gear COlli.
P.O" BOll. 486
810 Hudson St-
Antigo., WIS4409'
800-756-3748
Fax: 715·62J..22'1O

Metal Powder Industries Fed.
[05 College Rd. East
Princeton, NJ 08540-6652
609-452-7700
Fax: 609-987-8523
E-mail: info@mpif.org

Metaplas Iouon
14301-C South. Lakes Drive
Charlotte. NC 28273
704-587-4554
Fax: 704-5874560

Metlab
1000 E. Mermaid Ln.
Wyndmoor, PA 19038
215-233-2600
Fax: 215-233-5653

Metrscope Corp.
355 Woodruff Rd., Ste. 405
Greenville, SC 29607
803-754-0090
Fax: 803-234-41152

Michigan Automatic Turning
P.O. Box 297
Brighton, Ml 48116
810-227-3520
Fax: 810-227-1014

Micromatic Textron
345 E. 48th S~
Holland, MI49423
616-392-1461
Fax: 616-392-1710

Mid-State Machine Co.
2960 Corriher Grainge Rd.
Mount una , NC 28125
704-636-7029
Fax: 704-637-3484

Midwest Gear
2182 E. Aurora R.d.
TWinsburg, OH 44087
216-425-4419
Fax: 216-425-8600

Midwest Gear '& Tool
26069' Groesbeck
Warren, .MI 4&089
8~0-776-751ID
Fax: 810-776-2322

MlFCOlMcEnglevan Industrial Furnace
P,O', Box 31
700 Griggs SI.
Danville. IL 61834
217 -446-0941
Fax: 217-4464535
E-mail: otifco@ix.netcom.com

Mikrnfinish
1275 Bloomfield Ave.
Fairfield, NJ 07004
201-227-8777
Fax: 201-227-7953

Milburn Engineering Inc,
12024 7th N.W.
Seattle, WA 98111
206-365-2818
Fax: 206-361-6221

Milford Gear Works
241 Research Dr.
Milford, cr 06460
203-783-9595
Fax: 203-783'9595

Miller Industrial Services Inc,
9415 W. Forest Home Ave.
Hales Corners, WI 53130
414-425-7766
Fax: 414425-7090

Mississippi State Univ,
Mech, Eng. Dept
210 Carpenter Bldg.
Mississippi State, MS 39762
601-325-7313
Fax: 601-325-7223
E-mail jones@meng.msstate.edu

Mitsubishi EDMIMC Machinery
ISOOMichael Dr. Ste, C
Wood Dale,1L 60'191
630-860-4210
Fax: 63(),.86O~2572

Ml~bishi Machine Tool
'107 W. Irvin.gPark R.d.
Itasca, n. 60143
6JO..8604222
FIIX: 630-8604233

Mitts & Merrill L.P.
P.O. 80)[691
615 Chippewa Road
Harvard, IL 60033
815-943-3303
Fax: 815-943-3366

Mobile Pulley & Machine Works
P.O. Box 1947
905 S. Ann. SI.
Mobile, AL 36633-1947
334-432-7631
Fax: 334432-8364
E-mail: 75357.1513@cornpuserve.com

Modern Industries Inc.
613 West 11th Street
P.O. Box 399
Erie, PA 16512
814-455-8061
Fax: 8144534382

Modified Gear & Spline
18300 MI. Elliott
Detroit, M148234
313-893-3511
Fax: 313-893-6110

Malon Gear & Shaft
335 E. Illincis S~
Palatine, fL 60067
847-705·0608
Fax: 847-705-8349

Moore Gear Mfg. Co.
P.O. Box. 49
TWo Hawthorne Dr.
Hermann, MO 65041
57.3-486-5415
Fax: 573-486- 3487

Moore Machine & Gear, Inc.
10920 N. St Joseph Ave.
Evansville, IN 47720
812-963-3074

Moore Products Co.
Gage Dlvlslon
One SunmeyloWD Pike
Spring House, FA 19477-0900
215-646-7400 x235l
Fmr:.! 215-6SJ.-0347

Morrison Knudsen
IS00 W. 3rd SI.
Cleveland, OH 44113
21,6-523·5600

Mostar Gear & Machine Inc,
714 S. Jefferson
Washington, MO 63090-2710
314-390-3909
Fax: 314-390-3966

Multi-Arc Inc.
200 Roundhill Dr.
Rockaway, NJ 07866
201·625·3400
Fax: 201-625-2244

Murray Brothers Mfg. Co.
7711 W. 99th St
Hickory Hi lis. IL 60457
708430-81l1
Fax: 708430-8222

N. E. Wisconsin Technical College
160 [ University Dr.
Marinette, WI 54143
715-735-9361
Fax: 715-735-0l71

Nanchang Gear Works
Engineering Administration Office
Nanchang, Jiangxi 330044
PRC 0086
791-3805885-254
Fax: 791-3805757

NASA Lewis Research Center
21000 Brookpark Rd.
Cleveland, OR 44135
2.tU-433-391S
Pax: 216·433-39.54

National Broach & Macbine Co.
17500 Twenty- Three Mile Rd.
Macnmb, M1 48044-1103
81o.,2~·0142
Fax: 810-263-4571

mailto:74214.415@compuserve.colll
mailto:nCDova@aol.com
mailto:info@mpif.org
mailto:otifco@ix.netcom.com
mailto:jones@meng.msstate.edu
mailto:75357.1513@cornpuserve.com
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National Metrology
P.O. Box 686
II. Stagecoach Ln.
Sunapee, NH 03782
603· 763·$8B I
Fax: 603-763-3058

NCADT
P.O. Box 30
State College, fA 168Q4.0030
8 [4-865-8207
Fax: 814-863-1183
E-mail: gjj I @pSll.edU

New Venture Gear Inc.
1650 Research Dr. Sre. 325
Troy, MI 48083
8 I 0-680-4900
fax: 810-680-6566

NewAge Industries Inc.
2300 Maryland Rd.
Willow Grove, PA 19090
215-657-6040
Fax; 215-657·1691

Niagara Gear Corp.
941 Military Rd.
Buffalo, NY 14217
716-874-3 L31
Fax; 7 I 6-874-9003

Nordbert-Lokomo Oy
Parkano Works
Vanhantalontie 3
Fin-39700Paskano
Finland
358-2Q4.80-144
Fax: 358-204-80-145

Normae Inc.
P.O. Box 69
Airport Road Industrial Park:
Arden, NC 28704
7Q4.684·1002
Pax: 704-684-1384
E-mail;info@normac.com

Nuttall Gear COIp.
P.O. Box 1032
2221 Niagara Falls Blvd.
Niagara Falls, NY L4302
7.16-731·5180
Fax; 716-731·9329

Nye Lubricants Inc.
12 Howland Rd.
Fairhaven, MA 02719
508·996-6721
Fax: 508·997·5285

Oberlin Filter Co.
404PilotCt
Waukesha, WI53[88
4 L4-547'-4900
Fax; 414-547.0683

The Ohio Broach & Machine Co.
35264 Topps Ind. Pkwy.
Willoughby, OH 44094
216-946-1040
Fax; 2H;·946·0725

Okamoto Corp., EDM Division
1500 Busch Parkway
Buffalo Grove, IL 60089
847·520-1700
Fax: 847·520-7980

Omni Gear &. Machine
90 Bissel St.

Joliet. IL 60432
815·723-4327
Fax: 815·723·9207

O'Neill Gear
'9207 Ivanhoe SL
Schiller Park, IL 60176
847"678-0676
Fax: 847-678-0784

Ono Sokki Technology Inc.
2171 &ecutive Ot. Il4OO
Addison, IL 6010l
630-627-9700
Fax: 63Q..627-0004

Onbuio Drive & Gear
220 Bleams Rd.
New Hamburg Ontario. NOB 2Gil
Canada
S19·662·l84(l
Fax: 519.662-2421
E-mail: donna@odg.com

P.E Markey Inc.
2880 Universal Or.
Saginaw, MJ 48603
8OQ.792-3811
Fax: 517-793-9511

Pacihe Industrial Furnace Co.
26000 Capitol Ave.
Redford, MI 48239·2499
313-937-4130
Fax; 313·937·1677

Paril,er Industries Inc,
1650 Sycamore Ave.
lIohemla, NY 11716
516-567·1000
Fg: 516-567.1355

Patterson Gear &. Machine
P.O. Box 7240
5876 Sandy Hollow Road
Rockford. IL 61126·7240
815·874-4327
Fax: 815-874-7448

Paul W. Marilla Gages Inc.
21300 MacArthur Blvd.
Wan:en, MI 4B089'
81().759'-2400
Fax; 810-759·2423

Paulo Products Co.
5711 W. Park Ave.
S!. Louis, MO 63110
314·647·7'500
Fax: 3L4-647·7534

PC Enterprises
115 Yonder Lane
Sedona, AZ 86336
800-437-2368
Fax: 520-282-6104

Pennsylvania Gear Corp.
One Cabot Blvd. East
Langhorne, PA 19047·L801
2 I 5·945·6000
Fax: 215·945-2052

Perry TeCbno.logy
P.O, Box:!l
29' Industrial! Park Road
New Hartford, cr 06(JS7
86(1·738·2525
Fax; 86(1'738-2455

Pfal!ter·Maag Cutting Tools
P.O. Box 2950
Lo1les Park, [L 6U32.2950
815·877·8900
Fax: 815·877·0264

Philadelphia Gear Corporation
181 S. Gulph Rd.

I King of Prussia, PA 19406
610-265·3000

I F.ax: 610.337-5637

I Philadelphia Gear Co!p.
Gear Services Div,
4631 WmfieLd
Hogston. TX 77039
713-449·2200
Fax: 713-449·2294

PIC Design
P:O. Box 1004
86 Benson Rd.
Middlebury, CT06762·]004
203·758·8272
Fax: 203"758-8271
E-maiL: info@pic·des.ign.com

Pillar Industries
N92 WIS800 Megal Dr.
Menomonee FalLs, WI 53051
8OQ.558-7733
Pax; 414·255-0359

Pitch Templates Inc.
1718 Sbeffield Dr.
BLue Bell, PA 19422
61Q..279·044J
Fax: 61 ()'275·9877

Ply-Mar Tool Co.
1718 Sheffield Dr.
Blue Bell, PA 19422
610-2.79·0443
Fax: 61().275·9877

Power Eng. &. Mfg. Ltd.
P.O. Bo;\. 4Q5S
2635 WCP&N Dr.
Waterloo, IA 50704-4055
319·232·2311
F~: 319-232·6100

Precision Engineering Services
388 Palmer Ln.
Pleasantville, NY 10570
914·769·3196
Fax: 914-769-3196

Precision Gage Co.
6939 W. 59th St.
Chicago, IL 60638
773-586·2121
Pax: 773-586·2159

Precision Gear Co.
1900 Midway Dr.
Twinsburg, OH 44087
216-487-0888
Fax: 216-487-0618

Precision Gear Inc.
48·09 108th SI.
Corona, NY 11368
718·592·7100
Pax; 718·592.2525

Precision Gears Inc.
N13 W24705 Bluemound Rd.
Pewaukee, WI 53072.
414-542-4261
Fax: 414-542·1592

Presrite Corp.
3665 E. 78th SI.

Cleveland, OR 44]05
llli-441·$990
Fax: .216-441 .e2644
E-mail: info@presrite.com

Pro.Gur Co. Ine,
23 Dick Rd.
Depew, NY 14043
716·684,38]]
FAx: 716-684-7717

Process In4llSiries
3860 N. RIver Rd.
SchiUerPark, lL 60176
847·671·1631
F!!x:847 ·671-6840

Profile Engineering
100 RIver SI.
Springfield, V1' 05156
802·885'9176
Fax: 802"885.65:59'

Progressi ve Engineering Co.
2010 E. Main SI.
Richmond, VA 2.3223
800·868·5457
F!IlI:: 804-78()'2230

Progressive Technologies
4201 Patterson S.E.
Grand Rapids. MI 49546
616·957-0871
Fax: 616-957·3484
E·maJl: ptisales@ptihome.com

Progresslve Tool Co.
1624 Blackhawk SI.
Waledoo, IA 50704
319·234·6619'
Fax: 319·234-7828

Purdue at Indianapolis
799 W. Michig!!l1 St.
Indianapolis, IN 46202
317·274-7377
Fax: 317·274-4567

The Purdy Corp.
586 Hilliard SI.
Manchester, cr 06040
860-649·0000
Fa>;: 860-645·6293

Qual1cast Corp.
P.O. Box L22
Broomall, PA 19008
610-356-7464
Fax: 610-353-7829

Quench Press Specialists Inc.
4159 Church St
Roebuck, SC 29376
864·576-3502
Fax: 864·576-3513

R.H. Software
Four Reddick Rd.
Asheville, NC 28815
704·298·1008
Pax: 704·298·6030

R.L. Wagner &. Assoc.
695 Cavalcade Circle
Naperville, IL 60540
630-96 I ·9200
Pax; 630-961'9917
:B·mB.il:rlw695@aol.com

"love M fH,R{QeCeMBE R rue 49

mailto:E-mail;info@normac.com
mailto:donna@odg.com
mailto:info@presrite.com
mailto:ptisales@ptihome.com
mailto:rlw695@aol.com
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RayCOI! COIl'.
TllI!!SleI: Advanced Machines Div,
2850 S. Industrial Highway Suire 100
AruI AIbor. MI 411104
313·671·261,4
Fax: )13·677·2718

Ill) lnduslries
290 I State St.
~NE68112
402-455-0070
FH: 402-455-8242

Rebco Industrial Products
450 Ardmore Terrace
Adui~, 1L60IGl
630-279-7594
Pax: 630·279.7594

Red.in Corp.
1817 18th Ave.
Rockford. •.IL 61104
815-398·1010
FIIlI:815-398·1055

Reef Gear Mfg.
50903 E. Russell Schmidt Blvd.
Chesterfield, MI48051-2458
810-949·2520
P,Dl!: 810-949·3481

Reid 1'001 Service Inc.
1900 Cemmonweahn Ave.
OwIOCle, NC 23201;
704-333-3769
FIJI: 104-372~703

Reilly Engineering Inc.
531 Sutliff Rd.
Lisbon, IA 52253
31.9-455.2206
f'1lX: 31.9-455·2206

mail: plreilly@aol.com

Reil!hauerCA:!rp.
1:525 Kolmes Rd
Elgin. [1.60.12.3
84 7.81111-31128
Fax: 847-888.m43

Rex-Cul Products, Inc.
P.O. Box 2109
960 Airpolfl Rd.
Fall River, MA 02722
800-225-8182
Fll.!I: ~38·8:501

IRIlinestahl Corp.
65\0 Corporate Dr.
Cincinnati, OH 45242
:513 89-1317
Fax: 513-489·3899

RIchter Precision 111(:.
1':0. BQ~ 159
1021 Commercial Ave.
EsSl Pet.ersburg. PA 17520
717·560-9990
FIJI: 717·S6()..8741

RJlcy Gear Corp.
One Precision Dr.
SL Augustine, .fL 32092
004-1129-5652
Fax: 904-829'-5839

Riverside Spline & Gear, Inc.
P.O. Bo~ 340
1390S. Parker
M!!!ineily. MI 48039
810-765-8302,
F~_:810-7,65·9595

Robotmn.;';
8327 Foolhill Rd.

501 GEAR TECHNOLOGY

COllage Grove. MN 55016
612459-0985
Fax: 612459-1537

Rock:well Inti.
On-Higbwa.y Div.
O1:IeRockwell Dr.
MorriSlOwJ1,TN 31814
615-585-3206,
FilA: '615-585-3218

9:010- TedI..lIollllll' [DC.
ss~FlIDle Rid.
Dl!yton,OB 45449'
SmJ.8:59'-8SD3
FID!' S13-I16S-IlfoS6

Russell Hlilbroo'k & Henderson
Two Nortb 81.
Waldwick, NJ 07463
W~-670-4220
•"8::-: 201.670-4266

S.L. MIlIlWII & CA:!.
1517 Gregg St
Columbia. S 29201
803·252·3211
Fu: 80l·929-O507

SalalBLM Cap.
1255 ionne Rd.
Elk Grove Village, IL 60007
847-437-8522
FM: 847-128·1067

Sales Consultant
Two Hudson PIi!CC
Hoboken. NJ 07030
201-659·5205
PILl: 201·659·5009

SBR Consulting
667 Slreel.er Brook Rd.
Liltle'Genesee, NY 14754
716-92.SCI234

Sdtafer c:ear Work., Inc.
1>;0.. Bo:t986
814 S. Main SI.
South Bend. IN 46624
219-234-411.6
,FIlt: 219·234-4115

Scheook Tumer
100 Kay Industrial
Oricm. 1'.<114&359

, 810-377-2100
P8lI: 810-377·2744

Schmid Tool & Eng.
9:101 W. Belden Ave.
Franklin Park, IL60131·3585
847-455·9221.
Fu: 847-455-0432

Schunk Inc.
211 !Gil)' Hawk Drive
Morrisville. 27560
919-572-2105
Fo.: 919'-57:2-2818

Schwar12 Precision Geu
24649 Mound Rd.
Warren. MI48091·2043
810-754-4600
Fu: 810-1544603

SWII Machine Tool Co.
2780 Ben Adams ltd.
Atlanta, GA 30339
170-432-7300

FIIlI: 170-432·7500
E-mail: JYland@C1.l.com

SDMG
1104 Westwood 'Dr.
Sterl.ing,.IL61081
815-625-4846
Fax: 815~25.8960

Sepal: Electric OIJI.c:h &; Brake
453 E. Clinton SL
Elmira, NY !490 1·25.52
607'·732-2030
Fax: 607-732-0273

Sidley Diamond 1'001 Co.
32320 Ford Rd.
Garden Oily. MJ 48135
313-261-7970
Fax: 313-261-2028

Sinter Metals Inc .
SMI Emporium Di~.
RR#2 Box 47
Emporium, PA 158J4
814-486-3)14
Fax: 81.'1-486-9273,

Society of M!ll!!!faCluriog Engineers
P.O ..Bo:x930
One SME Drive
Dearborn, Ml48121-093O
313-271·1500
Fax: 313-271-2801
E·mai.I.: barocbe@ me.org

, SortwmreEngll1ftring ~rvkle
.280& Ridge Aive..
Rockford, U,61103
815~963·.1 7611
Fax; 81S'%l-176l1'

Southern Gear & Machine
3685 N.W. 106!h 51.
Miami. fL 33121
305--691-6300
Fax: 305-696-3576

Souw.rn Sales 8< Engineering
5040 Roswell Road. Sic. 130
Atlarua, GA 30342
404-257-9887
Fax.: 404-393-0018

Spline Gauges Ltd,
Picadilly Kingsbury
oar Thmwru\h

Staffordshire B18 2ER
Uniled Kingdom
(44) 1.827-872771
Fax: (44) 1-827-814128

Stearm Financial
131 Sth 5L
Alban.y.MN 56307
612-845·2149
Fax: 612·845-4982

SI. Marys Carbon Co.
Powder Metal Div,
P.O. Bo_~427
State Street
St. Marys, PA 15857
8]'1-78]-1333
Pax: 814-781~57

Standard SINI Specially
260Pmwl!Y I
Duncan, SO 29334
803-486-9500
Fax: '803-486-9005

Star C!!ttn Co.
P.O. Box 376
F!!11hinglo.n. Ml4DJ2.(1371i
8U)474-8200
Po.: 810-4'4-9518

SUAmerica
877.5 Capital Ave.
Oak Park, Ml 48237

10-548-7177
Fax: 810-548-4443

SUmi!OIDO Machinery Corp. or America
P.O. Box 6628
4200 Holland Blvd.
Cl1~~lll<e, VA 23323
757 -48.5-33S5
Fax: 757-485-3075
E-mail: smcamklg@nhr,COt!!

Sunnen Products Co.
79.10 Manchester Ave.
51. Louis, MO 63143
314-781-21,00
:Fax.: 3,1.4-781-2268

, urfac:e Combw<!ioolnc.
:P.O.Bo~ 428
1700 .lndillIl Wood Circle
Maumee. OHl43537
419-891-7150
Po;: 41'9-891·7151

Sussex Gear Gompany Inc.
28 Snover Rd.
Lafayell~,. NJ 07848
201-579'-2060
Fax: 2m!-.579-5501
E-!!!I!il: 7606L2017@compllscrve.com

Swiglo Metallurgical Consulting
497 Greenbrier Road
Glen Ellyn. TL 60137
630-469-9559
E-II!l!iI.:Sl!.'!wiglo@juno.com

ew Berlin. WI 53l5}
414-782~344
Fill,: 414-782-3653

, E-mail: .tecbnmet@e~ecpc.com

Thledyne POltiand forge
.Enst Lafayette Street:
P'O.liIo~ 905
.l'l:!rtland,IN 41371
800-727·812.1
Fax: 219·726-8198
E-mail: marketmg-
!pA;reledyllC@ootes.worldrom.oom

'[euco Lubricants 'CA:!.
1250 B.. Diebl Rd. Sle. lOS
Naperville, IL 60563
630-505-2952
Fo: 630-505-2987

Therm Alliance Co.
701 S. Post Ave.
Octroi!, Ml 48209
313-843-15415
fax: 313-841·1335

mailto:plreilly@aol.com
mailto:JYland@C1.l.com
mailto:7606L2017@compllscrve.com
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'ThomSQo Micron, LLc
SOAlexander Ct.
Ronkonkoma, NY 11719
5J 6-461-8000
fax: !Sl6-46,7·9814

Taco G~ &; GeM
2990:5 Anthony Dr..
Wu.om, MI. 48393
810-624.7900
Fax: 810-624·1260

Tocco Inc,
Transportation Group
P.O .. Box 447
1506 Induslrial Blvd.
Boaz. AL 35957
205·593-7710
Fax: 205·593·-4735

ToolinkEnginee:ring
2870 Wildeme1i5 Place
Boulder. ,00 80301
303·938·8570
Fax: 303-938-8572

TPl Powder Metallurgy
12030 Seaver Rd.
SL Chari.es. Ml 48655
51.7-865·9921
Fax: 517·865-9924

TPS, Inc.
24 T\lttleRd.
WalChung. NJ 07060
908·756-4026
Fax: 908-753-1086

tri·Wue Inc.
P.O. Box 2211
2205 Range Road
Rockford, IL 61111
815·-633-7107
Fax: 815-633-7797

Trogetec loco
605 E. Washington
Rlvenon, WY 82501
30'7'-856-0579'
fal!.: 301~856-0579'

Trojon GeMIDc.
418 S;m Jose S!.
Dayton. OH 4~3
513-254-1737
Fax: 513-254-3029

1) Mile .Inc,
9855 Derby Ln.
westchester. IL 60 154
708·344-5480
Fax: 708·344-0437
£.!lIl!iI: tymiles@aol.com

U.'S. Axle lac.
275 Sboemaker Rd.
Pottstown, PA 19464-6433
610-323·3800
Fax: 610-970-2010

U.S.EM.
8050 W. Florissant
Sl. Lollis. MO 63136
314·553·2000
Fax: 314-553-2.498

U.S. Tech COIp.
333 S. Cross St.
\'&eaIDn.1L 60181-~,5
630-668-7886
Fax: 630-668-5076
E-mail: 73073.262.S@compuse!".lc.com

UBMCorp.
415 Hope Ave.
Rosclle, NJ 07203
908-241-8652
Pax: 908-241-7288

U100D Incorporated
P.o.. Box 872
2845 Benton Rd.
Mt Vernon, lL 62864
618·244--3303
I'll[: 618·2M-'96.S5

United Tool S!!ppl.y
P.O. Box S4J9S
1151Obl'o~r
C1nclnnati, OK 45Z4S
513-752-6000
Fall: 51~7S2-SS99

Universal Technical Systems
1220 Rock sc
'Rockford,lL6110!
815'963·2220
Pax: 815·963·8884

llSACH Technologies
1515 Commerce Dr.
Elgin, 1L60 123·9304
847·888-0148
F~: 847-888-0144

User Solutions Inc,
II 0091U1son Dr.
South Lyon. MI4-B178·9318
81.0-486-1934
I'll!: 810-486-637,6
E-mail: saies@uscrsol.com

--- ---

V

v &; R ASS!)!;ill!eS
P.O. Box 538
Wrightsville Beach. NC 28480
910-392·5559
Fax: 910-392·5559

Van Bece.lacn: Machine Works
504 N. 'Grand
PillSb!!4l, KS 66762
316-231-6916
Fo: 316-231-6936

Van, 'GerJl'm-Reece Eng.
15CtJ Gnmd Blvd.
'Cetb.r Falls, lA 50013
319·217·16'73
Fu: 3~9.177.4U1i
E-maIl, gerp9'1'1ID@IIOI.oom

Vic Machine Tool. Corp.
5) Ho, Tho SI.
FengYuan
Taiwan, R:OC
(886) 4-5328524
Fall.: (886) 4-5320394

ViClek Ml!chint!f)' Inc.
6221-C Yarrow Dr.
Carlsbad. CA 92009
619-431-2280
FlU!: 619-431·2282

Viking Air Tools
1902 SouthEast 5!.
Indianapolls, IN 46225
317-686-2332
Fax: 317-635-64.11

VO!!Ruden Mfg.
P.O. 80" 699
1008 Firsl 51. N.£'
Boffalo. MN 55.313-0699

--------

- - ---

612·682·3122
Fax: 612·682·3954
E-mail: norm@vonruden.com

w
- ------

W; C. Divers & Associstes
2815 fj"'glow Dr.
S!. Louis. MO ,63129-3209
314-487·3127
Fax: 314-487-3127

W. E. Litwin Assoc.
235 Summer Sl
Hingham, MA 02043
617·749·1323
FM: 617.749·1340

Wnltefield Group me.
4036 S. Telegraph Sle. 200
Bloomfield Hills, MI. 48302
810-647 ·9399
FM: 810-647·5785

Waldemar Design & Machille
Rex!!e 6 Box 103AI
Liberty, KY 42.539-9342
606·787-8474

WaJmil Company
4S0 Robbins Drive
Troy, MI 48083-4565
810-589·2525
Fax: 810-589·1883

Wedin Ind. Inc,
IIlI Sixth Ave.
Cadillac, M149601
616-779·8650
Fax: 61.6-779·8673

Wells M.a!!uillrt!!riI)8
Castwell Products Div,
7800 N. Au tin Ave.
Skoide, 1L60077-2675
847·966-50.50.
Fax: 847·966·8876

Wend! Dunnington
546 Enterprise Drive
Royersford. PA 19468
610-495·2850
Fax.: 610-495·2865

Wcs-Tcx Gear Inc ..
P.O..Box 6060.5
11500 W. Highway SOE
Midland. TX 79711-0605
800-457-4327
Fax.: 915-563-0934

Wes!ecb 'Gear Corp.
P.O. Box 700
2600 E. Imperial Hwy.
LY"!!nwood, CA 90262
310-605·2600
.Fru:: 310-898·3590
E-mall: d.kachel @i~.netcom.com

Westerman Inc.
Alten Engineering Div,
245 N. Broad
Bremen, OH 43107
614-569-4143
fa..: ,614-569-41 II

Windsor Gear Co.
ILOOrchard Hill Drive
Wmdsor Loeb. cr 06096
860"627-6347
flax: 860-627-6347

W"muler Gear
73:55 W. Wilson Ave.
Harwood Heights •.lL 60656
708·867·7971
Fax: 108-867-7974
E·mail: winzeler@i~.nc!com.com

, Wl'IlIW Madltnery Company
44 W. High Sl..
West Nyack" NY 10\194
914-358-3330
F"u: 914-358-1Jn

Wohlert Corp.
708 E. G=d Rjver Ave.
lansing. M.I: 48906-5396
517 -485-3750
Fax: 517-48S.()501

Worcester Gear WO.r:lts
P.O. Box l5026
18 (lrafto!! S!.

I Woroesl.cr. MA0I615-0026,
508· 755·31(19
fax: 50.8·'752-7159

Xermac, Inc.
7700 Nineteen Mile Rd.
Sterling Heights. M] 4831 '*
810-726-2500
Fax: 81'0-726-2504

Xtek Inc.
11451 Reading Rd.
Cincinnati. OH 45241
51.3-733·7800
Fax: 513·733·7939

y;e:1I eben Co. Ud.
P.O. Box. 538
Changhua 00500
Thiwan, ROC
(886) 4·7627747
Fax: (886) 4·7620213

Zenith Sintered Products Inc.
P.O. Bol!. 1009
NI12WI8700Mequon Rd.
Germantown, WI 53022
414-.255-9050.
Fa..: 414-255-3306

mailto:tymiles@aol.com
mailto:saies@uscrsol.com
mailto:norm@vonruden.com
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18 Things You Should now
A1bout SPIC for Glea1rs

m tatistical Process Control (SPC)
and statistical methods in gener-

I al are useful techniques fOFiden-
tifying and solving complex. gea.r

manufacturing consistency and perfor-
mance problems. Complex problems
are those lllat exist in spite of our best
efforts and the application of state-of-
the-art engineering knowledge.

Statistical methods approach these
problems results-backward as opposed
to knowledge-forward. For example, the
knowledge-forw.ardapproach would
seek consistencies in gear profile. lead,
rollout, etc., with. the assumption that
consistencies improve performance ..
The resu lts-backwardapproach, on the
other band, win analyze me situations
starting from assembly performance. It
will then relate performance variation to
specific gear characteristics.

In other words, we use our gear exper-
tise ina knowledge-forward approach.
When this fails to solve a problem, we
should use the results-backward ap-
proach. Onoe critical gear characteristics
are determined, we can begin attempting
to achieve consi tency,

Let us begin by describing six SPC
fundamentals and six statistical applica-
tions for gear design and manufacturing.
These will lead us to an effective
sequence for applying statisical methods.

Six Fundamental of SPC
SPC is only a subset of statistical

methods helpful in analyzing complex
problems. These meiliods can be a use-
ful set of tools for carrying out investi-
gations of our manufacturing processes.
SPCcan chart the output of any process
to examine whether the process condi-
tion is stable. has an excessive variation
or is off-target. Furthermore, SPC cen
offer dues to strategies for correcting

Dr. H'ans Ba,j:aria

these conditions. Additional statistical
tools can help us establish relationships
between problematic process conditions
and suspect variables.

1. Multivariate (T2), Charts are useful
in understanding and controlHng corre-
lated performance characteristics. The
performance characteristics of assem-
blies, such as noise, durability, ease of
maneuverability, etc., are likely to be
correlated ..That means •.for example, that
trying to reduce the noise may result in
losing maneuverability. or improvement
of maneuverability may result in a
reduced durability.and so on. The prob-
lemsassociated with correlated charac-
teristics can only be defined with the use
of a multivariate chart (see Fig. I),

2. Mullivariate (J'Z) Charts are also
useful in understanding and controlling
input gear characteristics. 'Gear charac-
teristics are most likely to. be correlative
because they are generated simultane-
ously. In practical terms, we can state
that when characteristics are correlated.
each individual characteristic can be
witllin specification, and yet jointly they
constitute a statistical instability.

3. Multi·vari Char:ts are useful in
analyzing size as well as shape prob-
lems. For example, four 'teeth on a gear
measured by conventional means may
all individually be within specification.
and!yet differences among them may be
the root cause of a problem. A proper
way to define a problem that takes into
account characteristics of each tooth
individually as well as differences
among the four teeth is a multi-vari
chart (See Fig. 2).

Multi-veri and multivariate charts
are different Multi-veri charts analyze
variations within a given characteristic,
whereas multivariate charts analyze

Multivariate Control (1'2) Chart
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Equation Derived From Multiple
Regression Analysis

Gear Performance Output
= 36.96 + 0.39 (Al- 0.55 (B) Simulated

Output.

It,,,,,, p""". ,
Distributions of Random Variables A and B
Random Variables: Gear Characteristic A

Gear Characteristic B
F,y 3 A Monte Carlo suuutanou

Dr. Hans Ba,jaria
Is !he presidenl oj
Mltltiface. Inc .• an SPC
consulting finn ill
Garden; City. MI. He
has presented a ,/lumber
of seminars on SPC for
gears for SME.

J'lOV'EMeER/DECE'MBER .8a8 53



• GiEAR FUN'D.AMEN'TA!I;S _

relation and variation between two or
more characteristics,

4. Multivariate AnalysiS is useful in
analyzing process instabilities, and relat-
ing them to process variables, An insta-
bility is characterized by an abnormal
condition on a control chart. To under-
stand the source of unstable behavior,
we generally analyze process variables.
If process variables are stable, tilen we
look: for the explanation elsewhere.
Multivariate analysis captures the

missed opportunites in analyzing pro-
cess variables that we have prematurely
concluded to be noncontributory. For
example, (A) incoming material condi-
tion, (B) workpiece speedland (C) 1001
feed may all appear to be within nonaal
range when analyzing an instability vis-
ible on a control chart Conventional
wisdom leads us to look: elsewhere for
the root cause. A multivariate chart will
offer additional help by analyzing T2AB'
T2AC, T2BC and T2ABC' If this aid is not

CONCERNSAIOUr ,"AI' NOlI.'
ITW Heartland's burnishing machines are the answer to gear noise
created by plus material (nicks, burrs, scale) on the active profile.
Removal of these gear
defects along with sunaee
~iniishimprovement wiU
enhance the Quality of
production ge.ars, The ITW
Heartland Gernc Bumishing
System has been the
worldwide standard for
bumishing since being
patented,

These heavy duty, long
lastingl burnishers are
valuable as both a
dedicated in une machine,
or as an ,off-line machine
doing dilfferent 'gears 'of similar size'.

17W pioneered the gear inspection Industry in 193~.and remains the
worldwide leader in gear inspection and .burnishing. .our mission

continues to be one of providing quality products and setvioee to the
gear manufacturing industry.

Visit our 'Website at. http://gctel'.,eom/-itwgears/itwheart.htm
or email us at Itwgears@gcte'l.com to Ileam more about our

burnishing or 'gage iinspection products.

OTHER. ITW HEARTLAND
GEAR. EQUIPMENT:
• Automatic Iinspection
• Semi-Automatic Inspection
• Computerized Gear Analyzers"pk:tur:ed
• Manual Gear Rolling
• Dimension Over Pins llBall's

ITfW! Heartland
34.01 South Broadway

Alexandria, Minnesota 56308 USA
Ph: 320n62-5223

Fax: 320.762.526.0
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unlized, i.tis possible that the instability
may remain a mystery.

5.. Multiple Regressioll Analysis is
useful inestabHshing relationships
between gear performance characteris-
tics and gear eharecteristics. Neither
worst-case tolerancing nor statistical
toleranciJng alone are sufficient to fully
understand how gear characteristics
affect the performance of assemblies
containing gears. Such understanding
can only be developed through proba-
bilistic relationships based on actual
data rather than any theoretical. consid-
erations. Multiple regression analysis
helps develop this relationship.

6. .Monte Carlo Simulations are
computer-based, iterative statistical pro-
cedures wherein we determine targets
and ranges of critical gear characteris-
tics to match targets and ranges of per-
formance. The inputs to the simulation
processes are probabilistic ,equations
and targets and ranges of gear character-
istics. The output from the simulation
processes are the target and range of
performance (see Fig. 3).

Six Applications for SPC in Gear
Manufacturing

1. Acceptable as well as unaccept-
able production of gears can best be
characterized by using SPC. Gear char-
acteristics that fall within specifications
are not in themselves indications of the
quality of the processes that produced
them. For example, an acceptable gear
profile is judged by a specified eave-
lope ..However, the process that created
the envelope is a multivariate process;
that is, three characteristics that make
up the gear profile-tip, formand high
point-are produced simultaneously, A
correct judgment about the process con-
dition responsible for these characteris-
tics can only be made with a 'f-l chart.
Any decisions regarding process actions
based on specifications tend to produce
either overreactions or underreactions,
WJillegear metrology is very advanced,
it does not go far enough in integrating
SPC for process actions.

2. Effects of design and production of
gear characteristics on gear performance
can best be characterized by using SPC.
Gear characteristics are simultaneously

http://gctel'.,eom/-itwgears/itwheart.htm
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generated and therefore, we must judge
their acceptability together. rather than
discretely. The issue of joint acceptabili-
ty does not get ,enough coverage either in
standards or at gear design and manufac-
turi_flg conferences.

3.. Output performance characteris-
tics of assemblies containing gears, such
as durability, noise, ease of transmission
under quickly changing inpUIS and smooth-
ness of transmission, are correlated to
one another. Knowledge of these COrre-
lations is critical to the SPC of assem-
blies ..These correlations can be quanti-
fied using statistical methods.

4. Suspect gear characteristics that
contribute to poor performance of as-
semblies are most likely correlared to
one another. Knowledge of these corre-
lations is critical to the SPC of gear
manufacturing processes. These correla-
tions can be quantified by using statisti-
cal methods.

5. Manufacturing precision of gear
characteristics is uneconomicall until sta-
tistical relationship between gear char-
acteristies and assembly performance are
first established. In one example, a. lead
variation was found to be almost 95% out
of specification, and yet assemblies con-
taining the gears with such excessive
variation only suffered 5% reject rate. If
we rush to solve the lead variation prob-
lem at great ex-pense, 'there is no guaran-
tee that the 5% assembly reject. rate will
go down. How a 95% out of spec gear
characteristic can cause only a. 5%
assembly fallout can be explained only
through statistical relation hips.

6. Without the use of statistical meth-
ods, it is almost impossible to separate
the effects of machining and! beat treat-
ing on manufacl:uring variation. Without
such clear separation, fully resolving
variation problems is impossible.

Recommended Sequencef'or
Deploying

SPC & Sbttisti.ca'l. Methods
L Establish a statistical relationship

between assembly performance and gear
characteristics. Then select eight assem-
blie with acceptable penormance and
eight assemblies with borderlineor unac-
ceptable performance. It may not be easy
to find ]6 assembne if you are in the

prototype stage. In thatcase, select the
foUowing alternate route to generating
16 assemblies. Take two assemblies. Any
gear assemblies will. have a minimum of
four pans. By swapping these four parts
'between two assemblies, you can gener-
ate 16 assemblies for purposes of statis-
cia] analysis. Use multiple regression to
analyze the data ami. generate an equa-
tionbetween performance characteristics
and gear characteristics.

2. Use Monte Carlo simulations to
establish targets and ranges of gear
characteristics to match performance
targets and ranges.

3. Investigate whether any correla-
tions exist. among critical gear charae-
teristics. Use correlation analysis.

4. If correlation are high, use a mul-
tivariate (J"l) chart to monitor the output.

5. If correlations are low, II eeither
average and range (X-R) charts (Fig. 4) OF

N10W
__ IU HAVE

ER CH!OICE

I AJW Systems Co. announces that it is now a
manufacturing source of spiral gear roughing
and finishing! cutters and bodies.

We also can manufacture new spiral
cutter bodies in diameters of 5" through 12"
at present.

AMI can also supply roug!hingand finishing
cutters, hardware, and replacement parts for
most 5"-12" diameter bodies.

Whether it's service or manufacturing, con-
sider us as an alternative source for replace-
ment parts and hardware as well as bodies
and cutters.
You'll be in for a pleasant surprise.

NEW! Straight Bevel Cutters.

II II I

Royal Oak, Michigan 48067
Tel: (B10) 544.3852° Fax (810) 544-3922

I I I I I
OIRCLE 105 er cIIII11-800-34O-1160 x9105
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individuals and mov:ing range (X.MR.)
charts (Fig. 5) for monitoring each indio
vidual gear characteristic. To select either
set of charts, first determine whether II

process output is homogeneous or hetero-
geneous, Do this by taking a group of five
consecutive pieces and examining its
range. If the range is one-half of the spec-
ification range or lower, the process out-
put is homogeneous. Otherwise it is bet-
erogeneous. If the process is homoge-
neous, use X-MR charts for monitoring

process output. If the process is heteroge-
neous, use X-R charts.

6. Because differences among teeth
are contributing factors to ultimate gear
performance, a muld-vari chart must
accompany all the other charts to under-
stand and control tooth-to-tooth varia-
tion within a gear.

The above described sequence is an
investigative use of SPC. If any prob-
lems are uncovered as a result of this
exercise, we can the solution

N'IO MOiRE PITFALILS

Vertical Br'oacihing Srst'ems:
Red Ring revolutionized the broaching industry with its

innovative BV-T series -- the first vertical design that
eliminates the need for pits, platforms, and even

production-line alterations. The BV-T systems are
compact, easy to integrate, allow ground-floor

access, and simple maintenance. Variable
positioning permits workpiece loading and
unloading at either the top or bottom of the

stroke. Finally, to speed-up the entire
production process, Red Ring offers an

automatic loader that ensures quick.
reliable workpiece loading.

Fealures:
Q Eliminates Pits & Platforms
Q Facilitates Set-ups. Changeovers
Q Versatile Top or Bottom

loading /Unloading
Q Available with Automatic load ing:
ell Easy Production line Integration
1:1 Simplifies Maintenance
1:1 Improves Production Efficiency
Q Compact Design

For more information on the
BV· T series, or the entire line of
Red Ring products, call or write:

6rQadlIl~
to slart conlna

Cutting ~ompleted
ami WIlIkpiece
unloaded

TilllI. loweled,
broach lined and
workpiece removed

National Broach .' Machine Co.
YourAnswer For Gear Manufacturing

.1.7500Twenty-Three Mile Road- Macomb, Michigan. 48044
Phone: 810-263-0100' Fax: 8IO-263-4571
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Fig 4 - Datil III the form 01 a X-R chart

UClx = X + 2.66 MR

LClx = X· 2_66 MR
-

Fig 5 -- Data m the form of individuals IXI

process. Ifno problems are uncovered,
we may choose to use SPC from. this
point on in the process for monitoring
output. Inappropriate variations can
then serve as a warning of incipient
problem conditions.

Statistical tools may come to the res-
cue when you are confronted with puz-
zling gear problems. SPC. a results-
backward approach, is a complement to
the more traditional knowledge-forward
approaches to gear problem solving. Once
you develop expertise in the use of these
methods, you will find they also accel-
erate and improve the: productivity of
your knowledge-forward approaches as
weU··O

.. .......
If ~ fouad tide fI iIIIBrIIt lfIdIoruIefuI. ..... __ ..

fer JROl8 mfGImIdon Inc.
....... IIt.



THE NEXT GENERATION
~~~G DING MA@- INE

Me e chen a century's experience of world class machine too tl 1 ~

manufacture has led to the creation of the next generation TG~50E
C read Grinding machine from Holroyd.

An outstandingly versatile and flexible machine. the TG350E can grind
a wide range of helical forms, from [ow quantity prototypes to high
volume production! with fast and efficient changeover between iobs.
• Vser.~, uith simIiU toKch screen controls.

• New and plJUle1julprofile management software ensures co una accuTate
pmfile grinding to micrllflS.

• Digital scanning probe for lin process' closed &0:01' ....... rement of aU key
elements and automatic correction.

• Hardware ,and programming set up time r,educed to, a minimum.

• Hydrostatic bearings for increased stitfftess for closer infeed control and, higher
accuracy.

• Workhead controlled b:Y a high resolution, ACdigiral 5e",0 .,!tem tlnctugh II

DlN 2 Staniliml Holroyd duplex worm & wheel. PosUion feedback is a direct
mounted optical encoder.

• 45,kW grinding spindk motor.

• Slant bed design gives Ithe TQ350E a J"fater ~ in absorbing cutting

~~~~~H~;:~m;: :::5:::~~::iU:~:::;::i:in:f::~:S;iZed

machinery and compcnents - it's customers receive a total service, thu
ensuring that they take full advantage of Holroyd's unmatched wealth of
application engineering knowledge.

\.~,u TO
~ :y~\.a"i ..plfl
!J'J ~ O'¥-- c.
- ~ ~\\.a-;'~
Pc ~~~ .41'

4> €'Qu\-Q;-
InU.HeadqUBrters:Haibour Lane NOfth. Mlnrow, Rochdale OL 16 3L0. England

Telephone: (44) 01706 526590 Telex: 635712 Holryd G Fax; (44) 01706 3S3350
USAOIIIce:RLHA•• =i..... InI.. fI.o. .'4W11fUrflrC. Monroe, NC 28111

Telephone: (704) 282-4895 Fax: (704) 289-9147



nduction' .He'at Treating S'olutions
Lelt Us Provide On,e For You...

Pick and Place. Here's an opportu-
nlty to lower direct labor costs and
have the built in versatility to handle
a variety of parts without expensive
retooling. Using simple pick and place
movements, cylindrical parts can be
induction hardened with consistently
high, quality. Here, reaction shafts are
hardened al the rate of 300' parts per
hour. Simple yet. ·effective.

ax

ScanPak. A versatile vertical
scanner that allows the user 10
harden shaft-like parts from cam-
shafts to hydraulic pistons, ScanPak
is available in nine difleren! config-
urations, in power ratings up to
800 KW, in frequencies to 50 KHz.
Whether you need single spindle,
dual spindle, or twin drive, there is
a ScanPak exactly suited for you.
ScanPak comes equipped with
microprocessor-based machine
control, integral heat station,and
with spindle sizes up to 60"'.

Ultra-Case gear hardening-your
answer to carburizing .. Ultra-Case is
a high speed method for contour gear
hardening. It provides the user with
the ability to surface harden gears at
production line speeds while at the
same lime it solves dimensional
distortion problems.

Lei Ajax help make your next heat treat project a success. Write 10: Ajax Magnethermic
cerp., 1745 Overland Avenue, Wa:rren, Ohio 44482. Call toll·free 1-800-547-1527,
Fax (330) 372-8644 or in Canada call (905) 683·4980.

The' Way l'heWorld Inducts. Its Businen , .

WARREN. OHIO USA I TORONTO. CANADA I UNITED KINGDOM I CARACAS, VENEZUELA I SAO PAULO. BRAZIL
SEOUL, KOREA / MELBOURNE. AUSTRALIA / BILBAO. SPAIN I TOKYO. JAPAN / FRASER. MICHIGAN

CIRCLE 117 er call1-8Q0.34O-11!60 x91117



warning devices. The VC920 features a
4-20 IllA output for system integration
with a PLC and a buffered output for
mstaat vibration analysis, II accept all
power supplies (1151230 V AlC. 24 V
DC) and is easily mounted on rails or
within a cabinet enclosure.

Circle 328

Welcome to our Product News page. Here wef,eature new products of int'eres1to the g;earand ge,arproducts
markets. To,gel more i:nformation on these items, pl!ease circle the Reader Service Number shown.

Vertical Honing Machine
Sunnen's new CK-21 computerized

vertical honing machine is designed for
precision honing of 3/4" (19 mm) to 8"
(2.03 mm) bores in application such as
small engine blocks, air compre sor
cylinders, valve bodies and aircraft
cylinders. The unit features a micro-
processor ba ed control system that
enables the operator to control all
aspects of the production cycle. The
machine has a 3 hp (2.2 kW) spindle
motor. and its new hone heads are
designed for use with superabrasives, It
bas a real-time graphic display, will
hold the geometry of the bore to within
2 tenths (6 microns), depending on the
application, and allows for two different
spindle speeds and multiple feed rates
during a single honing cycle,

Circle 325

Digital AC Serv'omotors
Indramat introduces its line of

rugged, low co t, MKD digital AcCser-
vomotors. The line offers peak: motor
power up to 12 kW, with peak: torques
ranging from 4 to [02 Nm (35 to 9000
lb-in) and speeds up to 9.000 rpm. They
are available in five frame size-sand are
available with an option integral multi-
tum absolute resolver feedback, elimi-
nating the need for axis homing rou-
tines. They are rated lP65, making them
ideal for use in harsh environments in
packaging. material handling, convert-
ing and printing.

Cil'de 326,

De'burr:ing M:ac'hines
Feintool Equipment Corp. is market-

ing (he complete line of Vobhag de-bur-
ring machines, which come equipped
with optional PC-based process controls
to compensate for brush or fleece wear
automatically. All models let users fine-
tune speeds of both head and brushes to
"debug" the deburring process without
hardware changes. The units aU use lin-
ear guide to position the Rotex head to
ensure the rigidi.1y necessary for high-
force fleece deburring, The control area
and work zone are sealed and separate
from one another for operator safety and
to guard against drive contamination.

Circle 327

Vibration Monitor
Schenck Trebel introduces the

Vibrocontrol 920, a single channel
monitor, which the company ays is
flexible, dependable and provides max-
imum protection for motors, fans,
pumps and other equipment cridcal to
operations. It accepts virtuaHy any type
pickup, including velocity sensors and
2-, 3- or 4-wire accelerometers. A pro-
gram provides password protection and
allowspre-programming of limits for

Brinell Hardness fester
NewAge Industries. Inc., announces

the HB3000 Series Brinellhardness
tester with motorized dead-weight load
application and automatic readout
options to reduce sources of error in
BrinelI testing. The basic tester operates
in any Brinell range from 62.5 to 30())
kg load and with 2.5, 5 or 1.0mm ball
indenrors, The capacity is 9" vertical
and 4.5" throat depth. The BOSS
Automatic Readout Option uses a hand-
held scanning head that view the
Brinell impression. The software mea-
sures the impression at many angles 10

derive the Brinel] hardness and impres-
sion diameters. Outputs include his-
tograms, X-Bar & R charts and RS 232
output to a printer, computer or data
galherilDgsystem.

Dircl.e329
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of cut, quieter operation and the virtual
elimination of vibration.

Circle 330

Small Si:ze Broaching Tools
National Broach's SPIRA~GLIDE

broaching tooling is !lOW available in
smaller diameters.~t is now available in
sizes from 3/4" to 12". According to the
manufacturer, the SPIRALGLIDE se-
ries offers a unique configuration which
provides constant tooth engagement
withthe workpiece, giviag longer tool
life, more pieces per sharpening, the
ability to accommodate shorter lengths

DeburringlCleaningSystem
Sarffran's TEM C-250 debarring

system with automation and parts coo-
veyor linkage to a SurfTran 5-station
open tank cleaning system offers a way
to deburr and clean parts for assembly at
rates up to 360 parts per hou.r. The C-

Our Gear Dressing Dis~ Give
Vo,u Europeanl Quality

With: U.S.A.~madeTurnaround:
Tired of holding up production of
your high quality gears while you
wait for overseas quality diamond
dressing discs? Wait no more.
Wint,er's premier quality diamond
dressing discs are manufactured right
here in America, in a state-of-the-art
facility in Travelers Rest, I
South Carolina. That
means immediate access
to the world's finest
quality dressing discs for
your Reishauer SPA,
Fassler DSA, Okamoto or
Csepel dressing units.

You won't have to go overseas when
your dressing discs need repair,
either. Our sets of dressing discs
are offered two ways: sintered,
randomly distributed diamond,
or plated, single layer, randomly
distributed diamond. We offer

a full range of standard
modu les and diametra I
pitches. If you require
a non-standard module
or a special tip
modification, we can
handle that, too. All in
record U.S.A. time.

USA - South Carolina
Ernst Winter & Son, Inc.

P.O. Box 1006 • TravelersRest, SC29690
(864) 834-4145 • FAX (864) 834-3730

60 GEAR TECHNOlO(H

250 deburrs by means of an instant burst
of high heat, eliminating all burrs and
contaminants internally and externally.

CIrcle 331

Halw:keye"" Borescope
Gradient Lens Corp .. announces the

introduction of its Hawkeye?' ] 2"
bores cope and optional 90" adapters for
non-destructive testing. visual inspec-
tion and quality control in manufactur-
ing and tooling. The Hawkeye is a
portable, precision optical instrument
featuring a high-intensity light source. It
operates on AA batteries and enable
users to perform close inspection of any
opening larger than 0.165" (4.2 mm) ..It
can also be used with standard high-
power fiber optic light guides and is
video adaptable. The optional 90."
adapters allow sideways viewing to fur-
ther extend the borescope's usefulness.

Circle 332

,sendlvour new :product
releases to:
,Gear Technology,
1'401 ILuntAvenue.
Ellk Girove Villa,ge'. IlL 60007.
IFax: 847-437-'6618.

Tell Us Whllt You ThinIL •.
If you found this article of interest and/or
useful. please circl. 2!1.



ITRUE D'.MENS'ION GE'AR INSP 1 eTION

Provides actual over
ball/pin measurment
of any helical or spur
gear or spline without
the need of costl
settin g mas ter: .

information.

'9" O.D.
8" I.D.

,851 OHIO IPIK'E, Of CINCINNATI, OHIQ 45245 • (513), 752.-6(100 • FAX. (513) 752·5599

Spiral 'Cutter Sharpening Machine
NCG·125·205

Advanced, Fully Automatic, Multi-Purpose,
S·Ax.is CNC Grinding Machine

• Full automatic cycle with automatic cutter
positioning device

• Power clamping for easy load/unload

• Easy setup m.inimizes downtime

• Also sharpens ,eoniDex. helical pinion
and revacyde cutters

Atak ,Group
Atakat .Machinery CD., Ltd.
Ata'ka Enginlll'ring Co., Ltd.
Phone (81)·52·772-0690
!Fax (81)-52·772-0692
e-malh ataila.@mxb.meshn.etor.jp

CIRCLE 148
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CLASSIFIEDS
J-IEAT TREATING

M'ERIT G!EAR
HEAT TRiEAT

Bl0 HUDSON ST. ANTIGO, WI 54409 '

lnductlon Hardening
Tootl1 by Tooth, NATCO

Carburlzlng:
Corbonitriding
Stress iRelievlng

N!ormolizing
Anneoling

IBlasting &. Strolgl1tenln,g
MetoUur'glcal Laboratory

1-800-7S ...IME,RIT
Fax: 715-6,27 -255,8
CIRCLE 117 on READER: iREPL.Y CARD

Contour Inductio'D
Hardening S,pe'cialists

Spur, helical and bevel gears
Our gear hardening equipment
includes 3 NATCO submerged
process machines and 4 AJ~AX
CNG-c,ontrolled geal" scanning
machines. We cain tool to meet
any production need. Gall for a
companv brochure.

American IMetal Treating ,Company
1043 East 62nd Street
Cleveland, OH 44'1103

(216)431-4492
Fax: (216)431-1508

CIRCLE 174 on READER REPLY CARD

CUTTING TOOLS
I

PFAUTER-MAAG
I

CUTTING TOOLS I

II LIMITED
PARTNERSHIP

~: • BOB SIIARPENING
~:.<~:
f~t.~ r.&nO CtJ1TEIl GJlINDING

• M, 11CN, " 11ALN
COATING SERVICES

i • ctJS10M HEAT TREA.T SERVICE
I PFAUTER-MAAG CUTTING TOOLS

1351 Windsor Road. P.O. Box 2950
Loves Park, lL 61132-2950

Phone (8I5) 877-8900
Fax (815) 877-0264

CIRCL.E179 on READER RePLY 'CARD

GEAR CUTrING TOOLS I,

~On the Shelf Inventory"

DIAMETRAL & MODULE
-HOBS

• SHAPER CUTTERS

1DP and finer
Made 10AGMA standard

SPECIAL MADE TO ORDER TOOLS I

I

• HOBS
• SHAPER CUTTERS
• SHAVING CUTTERS

• FORM RELIEVED INVOLUTE
MILLING CUTTERS

BARJT INlTERNATIONAL CORPORATION
3384 COMMERCIAL AVE.

NORTHBROOK, IL usx 60062-1909
TEL: 847-272-8128 FAX: 847-272-8.210

CIRCI.E 175 on READER REPLY CARD

Rates-Line Classified: 1" minimum, $270. Additional lines$35 per line. Display Classified:
3" minimum: lX-$585, 3X--$545. 6X-$515. Additional per inch: lX-$195, .3X-$185,
6X-$I75. Gear TeciJnology will set type to advertiser's layout or design a classifi~d ad at
no extra charge. P.ayment: Full payment must accoml?any classified ads .. Send check or
V.. isa/MasterCardiAmeric. an Ex.press number and expirauon date to Gear Technology,
P.O. Box 1426, Elk 'Grove Village, lL 60009. Agency Commission: No agency commission
on classified ads. Materials Deadliine:: Ads must be received by the 20th of the month, two
11I.onths prior to publica/ioll. Accel?tance: PUblisher reserves the light to accept or reject clas-
sified advertisements at his discretion.
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GEAR EQUIPMENT

Has bean appointed sole U.S. and C3_naJlian
agents for RENOWN SYKES ILIMITIED of
Blackburn, England, who are the world-
renowned Sykes fine of gear generating
machines.
Parker' has had a long asscclato n with
Sykes. undersl.anding their machines and
can supp'ly service. replacement spur ano
helical gUIdes, as well as spares for most
Sykes machine models.

For more information call:

516 ..567'·1'000
Faix: 516-567-1355

~~I~IER
1650 Sycamore Ave. Bohemia. NY 11716-1731

CIRCLE 302 'on !'lEADER REPLY CAcRO

-- ---- --- -

GEAR lVIFC.

,A~RCRAFT/AER,OSPACE
MACHIN;E, TIQ,IQL

iGI!A'RS· S'PLINES
SPUR • HELICAL

INURRAl- EXTERNAL
TO 24"DIA.

IOPEN RZ-300E TIIME

CURlIIC® COUPUNGS
TO 36" DlA.&. 360 TEIT"

~O~l(
ENGINEEIRINIG COMPANIY

1840 AUSIIN. DOY, MI. 48083
PHONE 810-689·9100 II FAX 810-689-0281

CIRCLE 190 on RE.ADER REPLY CARD

HELP WANTED

WIE'RE HIRIN'G
- - ----

Gear Machine RepaimlllH - Experienced
troubleshooter for mechanical and
hydraulic repairs, Knowledge of electrical
systems desirable. No travel.

Fri end Iy work environ ment at our conve-
nient northwest Suburban Chicago location.
Profit sharing, health insurance,

Cadillac Machinery Co. Inc.
f 401 lam Avenue
E/k Grove, IL 1iOII07

Fax your resume to 847-437-6618,



--

SERVICE

I

IGEAR TOOTH
I GRINOING SERVIICES

- C'ost'Bffe'c~ivB g,eartooth grinding
specialists

• ' Gear manufacturers ars our only
customers,

.' Prototype' and production quantaies
• ' Capacity to 27.5' P.O., 3.5 01. P.
• 'A'ble to match de'livery to your

requirements
-All service 'to'AGMAstandards with

Certified Gear Inspection Equipment

PRO-GEAR COMPANY, IINC.
23lOick Road IDepew, NY 14043

Phone 171'61664·3811
IFax 1716) 684·1717

'CIRCI.E 180 onllREADER REPLY CARD

I GiEAR IIINISPECTION
UPGIRA,DE

If you are not using the latest IBM
compatible' ·user·friendly~ ROlla·

1 SMART padage for your gear
testers, composit,e testers, [,aad
tasters, redliners, and other inspec-
tion systems, you need usl'

With this service, which meats
A.GiMA standards, you will have the
latest in gear technologv.

We can also supplV a new RC-400
Gear Inspection System.

ICaIl1-.a~!RDl1D
or Fax.Usat (9311865-0656,

ROI0·TECHN,O:lOGV, INC.
35,1Fame Road, DaytDn, OHI

CIRCLE 182 on READER' REPLY 'CARD'

ILe,COUNT EXIPANDIN:G
MIANIDREL REPAlIR

IfVour LeCOUNT Expandingl
Mandrels, ha,ve' been damaged
or are not within your required
specifications, return them to
us. We willi repaiir or replace
them at a very reasonabls cost.

LeCOUNT. line.

I

t2 Dewin Drive
Wb... ie Rive.r.,Jct,. V1 D5001
lal: 18001642·6713,
~ax;(8021296·6843:

CIRCLE 176 ,on REA'DER REPLY CARD

- - -

PRODUCTION

I ,

PRODUCTION TIME
AVAILABLE
Hligh Quallity IGear

ICen Capacity.
20,000-801.000' Annuall Volumes •
2'-111" Diameter. '5IDI.P.or finer,

.A'GMA IClass 9.
Contact Lee Remen.
Process Iindustries.

841-1671-1631.

'CIRCIUE HII on IREADERIIREP,lY 'CARD

SOFTWARE

G:EAR SOFTWARE
Everything you always wanted to
know about helical gear design

Bnd manufacturing .

IFreedemo disks .
DOS or WINDOWS.

SOflWA_RE ENGINEERINGSERVICE
2801Ridge Avenue

Rockford, Illlinois 16n03
Fax/Phone (8151963-H601

I)
CIRCI.E303 em REA'DER REPLY CARD

- -- --

IIELPWANTED

Manufacturiing
Engineering Manage'r

IFord aUChrys'ler Pentastar Ig'ear
supplierseeks key manager. Hands-
on abitityto, provide ccmplete manu-
facturing engineering and process
technical supaort to Ule business is
required. IRepol1s dilrectly to the
President and could ultimately lead
to that position. Degree preferred,
Cali or write' Howard Mueller.

mfg1Searcb Inc.
39111 W. Six Mile; Suite IQ

Livonia, MI481152
800- 782.~7976,

I CHIEF OPERATING
OFFleER

A $]5 million group of gearand
specialty threaded products com-
panies is seekinga chief operating
officer. The rule will be to develop
each of the busines units. The
candidate must have machine
industry experience in a high man-
agement. role and must. demon-
strate ucce sful implementation
of key operating proces es. Plea e
mail or fax resume [0: Jacquard
Associates, 540 Lake Cook Road.
Suite ]60, Deerfield. It. 60015.
Fax: 847-945-8704.

KA'I!SER
ELECTIRDIPRECISIDNI

MANUIFA.CTUIRIING---GI-----ENI .. NIEER,
Glears,

Kaiser Electroprecision,an aggr'BS'
siva growth·orjen~ed aerospace and
cemmereial manufacturing company,
is;.seekinga Manufacturing Engineer.

Re.sponsibil!ities fOlf this position
include: creating manufacturing out-
lines, opera'tion sheets Bind tooling
drawings; identifying cost saving
opportunities and improving Iplanning
and t.ooling as required; linvestigo'ting
part nonconf,ormances and making
correcfive actions; and aSSisting with
SPC implementation supporting our
manufacturing of aernspace gears.
'Understanding of GO& T is preferr,ed.
Experience, in 'g;ear manufalcturing ,e
must.

We offer an attractive compensa·
tion a,nd benefits package'. Reply by
Fax/Mail with salary requirements to:
Kaiser Electroprocision, Attn: Human
Resources [Jept, 117000Red Hill Ave.,
Irvine, CA 92714. FAX: !71,4) 250·'0795.
EOEM/F/DN.

TO ADVERTISE
CALL 847-437
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.. 1 ADDE:NDUM 1 _

Gear Technology's bimonthly aberration - gear trivia, humor, weirdness and oddments for the edification and
amusement of our readers. Contributions are welcome.

I
n our unceasing attempt to further
educate our readers-and find
new and creative ways to waste
time at work-the Addendum

staff has spent many long hours (and
many dollars on popcorn) to bring you
our latest research on gears in film.

We'll be assigning ratings (1 gear =
pretty awful; 4 gears = terrific) to the
movies based on the following qualities:
impressiveness of the gears, relevance
to the plot, prominence in the film, star
quality and dramatic interpretation.

Modern Times (1936). Our nominee
in the Classic Gear Movie category is
Charlie Chaplin's last film without dia-
logue (or almost without it anyway),
and may be one of his finest. In it
Chaplin plays a hapless victim of mod-
em factory life, while a very young
Paulette Goddard plays his love interest,
known only as "The Gamin."

The plot, which might have been co-
written by Charles Dickens, Victor
Hugo, Scott Adams andtliIe Monty
Python gang, is a darkly comedic look
at the Depression-era struggles of ordi-
nary people trying to survive in an
industrialized society.

We're sorry to say that the gears play
metaphorical villains, but they're nasty
in the grand tradition of movie bad
guys, If not quite as evil as Olivier's
Richard HI or as funny as Alan
Rickman's Sheriff of Nottingham, they
make worthy symbolic opponents,
and they're considerably more obvi-
ous as symbols than Charles Foster
Kane's Rosebud. They're also very sexy,
as gears go, and they film wonderfully
in black-and-white.

Our only quibble is that in a couple
of crucial scenes, some of the gears are

164 GEAR TECHNOLOGY

running backwards. But then maybe it's
not fair to expect someone to be both. a
directorial genius and a gear engineer.
Rating: 0000,

The Rock (1996). An action/adven-
ture flick: with Nicolas Cage as an FBI
biochemical weapons specialist and
Sean Connery as the only man ever to
have escaped from Alcatraz,

The gears-or in this case, gear
segments-come into play after terror-
ists steal some chemical weapons and
take over "The Rock," Connery, Cage
and a small band of Navy SEALs must
sneak into Alcatraz, disarm the
weapons and save San Francisco from
total destruction,

At a crucial point in the plot,
Connery must roll underneath a series
of giant pendulums with gear teeth on
their bottoms while avoiding spouts of
flame shooting up fromthe floor. We're
not entirely sure what this contraption. is
supposed to be. The gear teeth don't

Lf,Ff HIS ooo,en.iS IN

TH€ CoN,'(&:I:,ENC( Aool'-1

appear to mesh with anything, and we
don't know why flames are shooting up
from the floor, but it's really cool and
scary-looking. Rating: 000.

The Metapbysics ali' Gears
To answer the question, what IS a

real gear, we have consulted no less an
authority than Eliot K. Buckingham.
Mr. Buckingham comes down on the
side of the stationary objects. He says,
" .. , to my mind, a single gear is a piece
of metal with projections on it A gear is
designed to be operated with another
gear or gears. You do not design a single
gear ...

"If a. gear has to be moving to bea
gear, what are all those things in plane-
taries, and often differentials, that don't
move, but are absolutely necessary to
proper performance, and have all the
appearance of being gears, with teeth
and all?"

He approaches the "Biggest Gear in
the World Question" using the same
logic: "Actually, the largest gear in the
world is a cog railroad, since the rail is
a rack, which is a segment of a gear of
infinite diameter "

Since no discussion of either philos-
ophy or movies is complete without a
dissenting point of view, Addendum is
waiting for yours. If you have nomina-
tions for our Gear Movie Hall. of Fame
or another philosophical viewpoint on
the ontology of gears, let us know. We
have a new referee's whistle we'd love
to try out 0

The Addendometer: If you've read this
far on the page and enjoyed it. please
circle22S.





Iftcess iQptlmlzallool
There's more than one way to finish
spur and helical gears. Based on
your quality and noise requirements,
and your cost objectives, we'll help
you zero in on the best process
combination, matching our
advanced CNC shaving, grinding,
and/or honing machines with our
PHOENIX· hobbing technology.

IHow HonQIIC8n WIIPOV8
IQuIIty :M'Id Reduce ICOSI
The quality enhancement and
cost-saving possibilities of todays
CNC honing are worth exploring.
Honing is a hard finishing process
that utilizes a honing tool in the form
of an internal gear to improve tooth
geometry and surfaoe texture of
hardened gears.

The Gleason-Hurth ZH 250 eNC
Honing, Machine combines easy-to-
understand operating software with
complete CNG process control.
All operating aspects ar'e fully auto-
matic. Integrated part load/unload
automation is optional.

Honing can also be added to
enhance shaving or grinding to
meet today's stricter quality and
noise requirements. We can help
you aJ'laJyze your current methods
to determine if honing can be,
productively applied.

Whether the solution
involves hobbing, shaving,
grinding or honing ...or any
combination ...we have the
proven technology, and
we back it with Gleason'a

worldwide' training ard service
support.

Call 1'-800-643-2770 or your
Gleason regional sales manager;
The, answer is ·Yes.·

IRedueq
IProaeSI:
:Steps
In some
cases, a
HoblHeat Treat' Hone sequence
can eliminate a previously-required
shaving operation while improving
quality. Depending on stock removal
and quality requirements, honing can
potentially replace grinding, with
significant cost savings per gear.

The Gleason Works, 1000 University Ave., Rochester. 'NY 14692
716/473-1000 Fax: 716/461-4348


