




Going into the next millennium, gear manufacturers
in every industry will need bold new machine and
tooling solutions to gain the advantage in fieroe
competition worldwide.

They'll find it at Gleasont Pfauter.

What brings these two world leaders in bevel and
cylindrical gear manufacturing together is a shared

new gearmaking

technologies to
the global

marketplace ....
technologies that
ultimately lead to a
customer's ability to bring
product to market faster, more economically, and with

greater quality than ever before.

After an, ifGleason and Pfauter were that good operating
independently, then imagine what they can do together ...

Gleason/Pfauter. The dawn of a new era,

Gleason/ [plIJIMOJJurnm
The Gleason Works, HnJ University Ave., Rochester, NY [4692
Phone: 716/473~100J • Fax: 716/4614348
American Pfauter L.P., 1351 Windsor Rd., Loves .Park, n, 611] 1
Phone: 815/282-3000 • Fax: 815/282-3075

Pfauter-Maag Cutting 'fools L.P.. 1351 Wmdso Rd, Loves Park, fL 611]]
Phone: 815/877-8900 • Fax: 815/877-0264
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.../or whlJ:te7Jergear
tlz,achining you 111-ayneed

ONE SOUR.CE for a variety of
precision gear machining disci-
plines. Featuring the machines of
world class manufacturers:
American WERA, Hurth
MODUL and PRAWEMA. Our
package includes machines, plan-
ning and engineering by experi-
enced gear specialists, plus testing,
installation and service, CJlI roda~
for derails 011:

.. PROFILIKG
• SPLINE CUIT]NG
• GEAR HOBBJNG
• GEAR TOOTH POINTING
.. BEVEL GEAR CUIT[NG
• GEAR HONtNG

,A American

VWeralnc.
TechnQto~1fY Grollp

4630 freedom Drive
Ann Arbor, l\n 48108
313973-7800
Fax 313973-3053

KOEIPFER CA!RBIDI,E IHOBS
Dalre t'o, COlmlpar'e'!

Koepfer has been supplying the highesl quality carbide hobs for over 25
years. Our hobs have consistently provided longer tool life due to thesupe-
Irior 'grades o' carbide that are used. Koepfer m-anufactures hobs to AGMA,
DIN, or your specifications.

IE.-IFIE ..

Koepfer .America, l ..L C.•635 Schn.eider Drive .•South Elg:iin, IL 60171
II84n 931-4121 Fax: (847) 931-4192

• Koepfer America now
provides common carbide
hobs from stock.

• We will atsoestehlish a
stocking program for you.

• Extr,a lonq, multi-start, high
gash number tools to fit your
machines are also availabl,e.

• For a ,competitive quote,
please call or fax us.
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Moore has been designing and producing
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MOO.lf', Sin'
Moore ,;S large enough 10
handle major programs
and specialized enough
to ,assure you personal
attention. r.,: '·215-6411-1400 "t.2352

'"z: '·2'15-653·03'41
jH.n: '",. Dl"I.J"ft;. 'h r l.III1J

- -- - -

AuIomaIoc ><j.l meJ, ~ ly>A!m ,
----

-......
P,,,hd,_ '"'f"'C- 9<")1'

Mcdll/'" gea, bkml hx'ufe Mall",,1 ,011 '/and

[M:OORE~
ur,. M'-llsura"'_, Difl'_ " nc_ II

Moore Products Co., Gaging Division
Sumneytown Pike, Spring House, PA 19477

'CIRCLE 1!06



CIRCLE 114
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J{arold 9o/ch/ein) 19'17-1997

'Isat down to write this editorial about my father, Harold
Goldstein, as he approached his 80111 birthday in October. ]

had meant it to be a celebration of his nearly 65 years in the

machine tool business. Unfortunately, on August 26, as] was

working on ii, my father passed away after a long battle with

emphysema. This editorial has now become a memorial as well

as a celebration.

In many ways, my father's story was that of his generation.

He entered his teenage years at the beginning of the Depression

and spent his young manhood ina world shattered by war, He

bad to leave high school in his second year to earn money to

help support his family and never knew the easy security that

comes from having (or at least believing one has) a guaranteed

lock on one's fair share of the good things in life.

But these early experiences strengthened him. Along the

way, be made sure his own children had some of the important

things he'd missed inthe formative stages of his life; not so

much materia] things, although he took care of that as well, but

a strong sense of the importance of family, togetherness, love

and caring,

He was self-taught. He turned himself into a very well-read,

articulate individual, and his knowledge of accounting, business

law, sales and marketing came on the job. In 11950,he struck out

on his own from the business he ran with his father and found-

ed. Cadillac Machinery.

Dad also earned the trust and respect of his colleagues.

Along with his father, he was one of the feunding members of

the Machinery Dealers National Association (MDNA) and

became its national president in 1967-8. Later, in 1971 he was

awarded the organization's Randolph K. VInson Award for out-

standing contributions to the industry. But he was particularly

proud that he, with no formal education, was selected to repre-

sent the machine tool industry and the MDNA to give testimo-

ny before the House Ways and Means Commission with respect

to the Investment. Tax Credit.

He placed a tremendous importance on education as a tool to

help us move through our Jives, and he always stressed that

importance to his children.

And it wasn't just "book. learning" he impressed on my

brothers and sister and me. In spite ofall his early disadvantages

and the hardships he faced during his formative years,there

were certain admirable personal truths he lived out and taught

his children, lessons which have helped to give my life some

focus and direction ...

.... Your Word Is Your Bond ... Be Scrupulously Honest ..

Don't Be Just A Taker In Life; Give Back As Well. .. wrs Easy

to Write a Check to a Charity; It's Harder, But More Useful, to

Give Your Time, Experience and Talent .. Fight For What You

Believe and Stand Up For What YOLI.Think Is Right. Even If

It's Not Popular You Can't Be Successful IfYou Work Only

40 Hours a Week Your Company Doesn't Pay YOUI'Salary;

Your Customers Do. Without Them, You Don't Have A Job or

To help his children to have a wider vision of any given sit-

uation, my dad would constantly tell us, "You don't know what

you don't know."

Throughout my life, I have found this last statement to be

particularly insightful, lt's taught me to look beneath the surface

of situations; to assume thai, most of the time, there's more

going on than first meets the eye ; that things are generally deep.

er and more complex than they first appear. It's helped me 10

avoid making superficial. judgments. not to be too cocky too

early in the game and to do my homework.
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Fassler
•Focusing on
Direct Honing!

FiisslerK-300 & K-400
Gear Honing Machiines

Fast, economical hard
gear finishing process
that increases gear life
while reducing or elimi-
nating gear noise.
- Internal or external gears
- Spur. helical, or cluster

gears
With Direct Honing

you can hob, heat treat,
and hone your gears to
market requirements.

With Universal
Honing it is possible to
finish a family of gears
having the same tooth
characteristics with vary-
ing numbers of teeth.

With Combi-Honing
you can rough and finish
on the same machine
with honing stones
mounted in tandem.

C:I-IARACTERISTICS OF HONED GEARS:
• Increased wear resistance
• High surface finish
• Favorable machining marks for noise reduction
• Low surface roughness guarantees a permanent oil film

Fassler makes good gears better!
- -

MACHINE FEATURES:
'5 and 6 CNC controlled axes
• Synchronous drives on the K-400
• CNC control of lead crowning and taper
.' Short setup' times

Fassler
Fass!ler Corporation
11182 N. Mapl.e Road
Germantown. WI 53022
Phone: 41:4·255·0695
IFax: 414·255·9676
IE-Mail: fassler@execpc.com
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Fassl'er AG
Ringstrasse 20
CH-8600 IDiibendorf
Switzerland
IPhone: 011-4111-821-3745
Fax: 011-41:1:-820·3906

PUBLISHER'S PAGiE _

Working with and for my dad, I learned about industrious-

ness, leadership. tenacity. ambition, self-confidence and perse-

verance. Dad could be a tough boss, but he was a fair one, and

I was fortunate to have mostly his praise and admiration as I

went through my own career.

He provided a tower of strength for our companies, Cadillac

Machinery and Randall Publishing. Even after he was 110 longer

strong enough to corne into the office, he had a seemingly inex-

haustible supply of interest and enthusiasm for the business. I
spoke to him nearly every day, and he always had the same

questions: What did we buy today? What did we sell? What new

projects were we working on?

And he had the same kind of interest and concern for the

larger industry and for both our immediate and extended fami-

lies. He was a patriarch i.n the truest and best sense of the word.

The end of his life, like the beginni ng, was not easy, but even

when he was quite ill, he continued to teach us by example. He

put his affairs in order quietly and efficiently so his family

would be spared the burden of tying up the loose ends. He

called those close to him together to say his good-byes, an act

of closure that's been deeply meaningful to me these past few

weeks. He met his end with a courage, grace and dignity that

made me even prouder to be his SOil. His job was done.be was

rightfully proud of what he accomplished, and he went in peace.

Once this summer, reflecting on the number of his family

and friends throughout the world who called or carne to visit

with him, he said, "I guess I did something right."

Dad, you did so many, many things right. We're going to

miss you.

Michael Goldstein
Publisher & Editor-in-Chief

mailto:fassler@execpc.com
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Low Temperature [VD Plasma & I!on 18eom IDeposited Thin FiI'm
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Coating Thickness .001 -101Jm
Male. Working Temp. 500 'C
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Commercial/Industrial
DLCApplications

• Aeros,pace • IMedicallDental
• Autom.otive ' lM'etalworklng
, Bearings ' TextUe
, EI'ectronics • ToolsIDiesIM'ol'ds

• [nstrument • IndustrLal Wear Parts

IFor additional, iinformat;lon contact Joseph Rogers at: 610-366-2106,
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Roc~kVaneyApprenticeshi:p
Program TOI Graduat,e First Class
The first group of even tudents will

complete their training in the Rock Valley
" allege Manufacturing Youth Appren-
ticeship Program next spring. Upon grad-
uation, Lhey w.iH have earned their
A ociare of Arts degree from Rock
Valley College or their journeyman's card
from the Rockford Tooling and Machine
As oeiation.

IN:DUSfR,Y N:EWS _

The Rock Valley Apprenticeship Pro-
gram is part of the nationwide Tech Prep
program. It is modeled on the German
apprentice hip program, which combines
academic study with on-ihe-jobtraining.

Students begin their training intheir
junior year of high school. The program
i a. combination of clas room and on-the-
job training, including an extensive sum-
mer school program between the junior
and senior high school years. After com-

pleting high school, students go 011 to a
four-year apprenticeship program.

The apprenticeship training facility is
located at the Pfauter-Maag CuningTool
facility in Love Park, ~L. and Pfauter-
Maag was one of the original sponsoring
companie of the program.

Twenty-eight manufacturing compa-
nie in the Rock VaUeylRockfordarea are
involved. Since 1.993, some 1.40 snident
have participated ill the program, which
boasts a 70% retention rate.

---------------

pracisi1an t;hraugh diarn,ond

We will design, build and guarantee
from your gear summary charts
gear dressers for ReisH ... r SPA
aad Faaler DSA SysIeIIII
Direct-Plated or Sintered-Bond
Single- or Double-Sided Dressers.

We also produce gear drauen for
- GlulOll tNe,. Phoe.ix
-Niles
-Okamoto
-Uebherr
-Csepel
-Normae
- Gil Sollilions
- Hogltmd
• H6fter

We offer our customers
• Hi..... Accuracy
- Competitiva Prices
• FasIut Delivery
• Relap ,. Replating Service

Call or fax us YIlIU gear dresser requirements.
You will quickly discover whalt leading U.S..gear producers have learned.

Dr. Kaiser gear dressers are the best value available.

Ilmported b!f

S,.L.Munson
& Company

1517 Greggl St. Columbia,.SC 29201
1·800l-n5-1390'·1:-I103 ..252·3211
Fax1.8Q3,.929·05D7
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IM& M IPrecis'ion Systems.
Acquires INew Product Lin.e

M & M Precision Systems Corp ..
manufacturer of gear inspection systems.
has acquired the product lines of Apeimn,
Inc, of Bloomington, MN. M & M will
manufacture these laser dimen ionsl mea-
surement systems and market them
worldwide under the M & M name. These
non-contact laser measurement. sy uems
can accurately and rapidly identify
dimensions on urfaces thai. cannot be
measured by traditional contact methods.

Bison Gear Opens iNew FaciUly
Bison Gear and Engineering has offi-

cially opened itsnew world headquarters
and gear motor manufacturing plant in St.
Charles, n, The U5,OOO sq. ft. facility
on 9.7 acres brings all the Bis all opera-
lions under one roof.

The new buildilng, designed and buill
to Bi on's specifications, houses admin-
istration, finance, ales and marketing,
research and development, warehousing
and manufacturing. Special amenitie
include a gear technology center. a,fitness
center for employees. and training 'facili-
ties for professional and personal
advancement. It has high technology
equipment for hobbing, machining, gear
inspection and assembly and 'testing.

TeU U. What You Think •..
If you found this article of interest and/or
useful, please circle 211.
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ACCORDING TO

AGMATHE

AVERAGE HOURLY

WAGE IN THE

INDUSTRY IS

$12..65 PLUS $7.20 I

liN BENEFITS,

MAKING FOR A

TOTAL P'ACKAG E

OF 519.85

AN HOUR.

Capitalizing on
Your Human Capital

Skillievels~ productivity and labor av,ailabiJityall affect your bottom line.

rl1fund~m~ntal c.h...a.r-.
acte~lstlc o~ the
gear industry IS that
it is capital inten-

sive. In the last decade, the
gear manufacturing industry
has been undergoing an
intense drive toward improv-
ing and modernizing its capi-
tal equipment base. The
Department of Commerce
reports that annual sales of
gear cutting equipment have
increased nearly 60% since
1990. While this effort has
paid off in increased compet-
itiveness for the American
gear industry, it is important
to remember that there is
1II10ther capital. crucial. to

manufacturing success-
"human capital,"

Huma.Il capaal is the set
of skins, knowledge and
abilltlesthat makes an indi-
vidual productive, The high-
er an individual's skill level,
the more productive he win
be and the more he win
earn. This is exactly parallel
to a new machine generating
a higher rate of return than
an older, less productive
machine. Human capital is
generally acquired through
education and training. An
engineer, for example, dra-
roatical1y increases his or
her human capital by going
(0 college.

A gear manufacturer's
human capital stock is mea-

sured by adding together the
individual human capital of
all its workers. Just as the
total productive capacity of
the physical capital stock is
measured by adding up the
physical capacities of the
individual pieces of equip-
ment, so too is the human
capital stock measured.

Unfortunately, this some-
times doesn't get done. For
one reason, acquisition of
human capital doesn't typi-
cally require the outlay of a
single huge pile of cash; a
gear company makes pay-
ments gradually to workers
through time. These gradual
payments take away a natur-
al point of focus in analyzing
the human capital stock.

Anotuer reason the hu-
man capital stock is less
closely monitored may be
that the state of human capi-
tal is more difficult to assess
than that of machinery.
Finding standards that mea-
sure and describe the status
of human capital in an indus-
try is often hard.

Fortunately, this latter
problem is being remedied ill
the gear industry. The Amer-
ican Gear Manufacturers
Association annually pro-
duces a comprehensive study
of the state of human capital
in the gear industry. called
"Wage and Benefit Survey,"
This survey provides insight

into the three important
aspects of human capital
stock which gear manufac-
turers should be monitoring.
These are the expense of hir-
ing the labor, the training
and skill level of the labor
force and the availability of
skilled labor, both in the pre-
sent and future.

The expense of hiring
labor shows up in the quar-
terly bottom line, and it is
Ibis aspect of human capital
that gets the most attention.
According to the AGMA
study. the average hourly
wage paid to a direct worker
in the gear industry is
$1.2.65. Adding average
hourly benefits of $7.20 per
hour gives an average total
hourly compensation of
$]9.85. or an average cost of
$40,000 per year or $ 1.2
million during the worker's
potential employment. More-
over, this represents the
average direct employee's
wages, including both low
and high skilled employees.
When just skilled workers,
Iike too] makers 0[ CNC
machinists are considered,
the lifetime compensation
cost can climb to more than
$1.5 million. Viewed in this
way, it is clear that gear
manufacturers make a sub-
stantial investment in their
workers.

The average gear manu-

facturer is small-less than
half have more than 100
direct workers-but even
with just 100 employees, the
annual cost of compensation
can exceed $4 mrllion.
Moreover, this sum does not
include additional indirect
labor costs like training,
administration and other
non-direct human resource
activities. It also does riot
include selling costs, engi-
neering costs or management
costs. In addition, compensa-
tion is even higher at union-
ized gear manufacturers,
with between one quarter

·NOVEMBER/OECEI,IBER 1997 11



If thl' \'PfY SUrc'I~::. or Iailure uf your pnr(!'i
rlpl'""d nn tbr quality of !he spline. lrcnco
'1'1illI' "'II iiuars are the perf""lllu",wr to u full
L1J1ller,wmliJlg or this diffj ..uh prom e. \~'i(h
m-t'r 20 y....H1"~ of spline f"1l11.f'r1pnr'f\ Frenrn's
profcssionnl trainer ,,1t1 ."h ..... lI· r1,·,il-'1l1'r•.
producers and inspecters in dw .:l!l.Ibji"'I!-i ur:

Standards· ToferaJleiol{ , flo~peeli:on
I\'lethods • Des:i1tD .,.i\'lfUlmrlll".lIring

To receive more iuformntlun. ur .,·hrdlli. the
worlds most complete: spline Si"],lILiuur. call or
fH;( 'UK,

14685 lisbon ROl!ld
Br-ooli;h!l'ld, WI 53005

Ph.414.781'B777 e
F"" 414'7B1"aB22
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THE NEW CHIAMFERMATIC
MODIEl16,QO

'GearIliameters Through16"

B" Diameler, J·J'aw Manual Chuck

P:,L C" With D,peratDr ,Interface

Alltomatic Air 'Operated Door

Bllilt-inl Air Filtration System

(2] Two Grinding Head Assemblies

,(21TWD-¥nr Limited Warranty

POrlJlble

Optional equipment such as
Air Chucking, Auto toad and
Unload, or additional
Grinding or Brushing: Heads
will be quoted upon request

Chaf/!fldnc'l
ROCKFORD, ILLINOIS

If a machine isn't iinyour
plan at this time, contact us
about your deburrillg needs.

11696Northrock e, Fiockford,IIl6110J
Mike Maglle. President
Ph: (,8151,636-5082
Fax (8,151,817-5181
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High wages by themselves
are not necessarily a burden
fora firm .. In fact, some
firms that pay the highest
wages are the most prof-
itable.

The other half of the

____ ITHE 'GEAR:BUS!INESS 1 _

Given the size of these human capital story i the
costs, it is important for gear productivity of the labor. The
manufacturers to control higher the human capital
their growth . One area in content of the labor force, the

the human capital story. its human capital .. Faning

and one third of gear firms
being unionized. Compen-
sation is about 30% higher at
unionized firms, so the com-
pensation cost at a unionized,
] OO-worker gear company
can exceed $5 mill.ioll a year.

which they have been suc-
cessful is in health care
costs. The AGMA study
shows that, after years of
rapid growth, the annual
average health care cost per
employee hasgrown little in
recent years. In fact, annual
employee health care cost
has grown by only 3% over
the last two years, a rate that
is less than that of inflation.
Gear firms have achieved this
success by aggressively pur-
suing cost-saving strategies,
such as by switching to man-
aged care, switching carriers,
increasing employee contri-
butions to premiums and
increasing deductibles,

Worker's compensation is
another example. After sev-
eral years of sharp increase
in premiums, about half of
gear firms have undertaken
safety plans that reduce acci-
dents. This has two benefits:
It reduce worker's compen-
sation premiums, and it
reduces the lost productive
output from injured workers.
The point is, when a human
capital issue comes to the
attention of gear manufactur-
ers, they can take successful
steps. to address it.

The worker's compensa-
tion issue also helps to reveal
the dual nature of the human
capital issue for gear manu-
facturers. While the level of
compensation is obviously
important, it is only half of

greater its skills and abilities,
and the more productive it
will be. A useful summary of
the important. relarionship
between a fum's compensa-
tion cost and the productivi1y
of its labor is given by a
measure called "unit labor
costs." Like the internal rate
of return to physical. capital,
this i a measure thai. helps a
gear firm figure out how well
it is managing its labor force.

The umt labor cost mea-
SUJe recognizes the two parts
of labor costs. It accounts for
both. the rate of compensa-
tion to workers and the
amount of labor required to
produce output. In this sene,
it is the mirror image of pro-
ductivity. When productivity
rises, output-per-labor-hour
rises. When productivity
rises, the labor hours required
to produce at single unit of
output failis. This mirror
image of productivity is
called the labor content of
output, and it falls as produc-
tivity rises.

Unit labor cost is derived
by multiplying this measure
of labor content by the rate
of average hourly compe.n a-
tion, and is, therefore, a dol-
lar measure of the labor cost
of producing a unit of output.
When unit labor costs are
falling, productivity is rising
faster than wages, indi.cating
that the gear manufacturer is
doing a good job managing
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unit labor co
profitability becau e declin-
ing unit labor costs mean that
profits will rise without an
increase in prices. This is
crucial during a period of
intense competition.

While unit labor cost
measure how quickly labor
productivity is rising relative
to compensation, it tells us
nothing about efforts to
improve labor productivity.
Even in an economy with
modest inflation, wages tend
to rise every year, and with-
out an increase in productivi-
ty, higher wages mean higher
unit labor costs and lower
profitability. Therefore gear
manufacturers must try to
continuously improve the
productivity of their work
force,

The pri mary way gear
manufacturers accomplish
this for direct workers is
through training. While there
are some bright spots, tiljs is
an area in which the Amer-
ican gear industry is not par-
ticularly strong. For example.
less than a quarter of gear
manufacturers have appren-
ticeship programs. These
programs are the fundamen-
tal way in which relatively
new workers can rapidly
increase their productivity
through organized programs
of skill transfer. This lack of
apprenticeship programs
stands in marked contrast to
gear industries in oChercoun-
tries that tend to have weU-

I establishedand successful
apprenticeship programs.

]t is true that several gear
manufacturers have started
partnerships with local com-
munity colleges. These pro-
grams include donations of
old equipment, the establish-
ment of scholarships for
studying gear manufacturing

and the creation of coordi-
nate work/study programs.
Unfortunately, these pro-
grams are still the exception
rather than the rule ..

Gear manufacturers have
begun to offer incentives for
workers [0 get skills and
become more productive. For
example, the AGMA study
reveals over the last three
years a dramatic increase in
the number of gear firms that
"pay fo~ knowledge .." In.
1994, less than 10% of the
gear firms offered this incen-
tive plan, but by 1996 more
than 25% were offering it.
Pay-for-knowledge programs
provide financial compensa-
tion for the acquisition of
additional skills. For exam-
ple, some gear firms pay a
premium to workers who can
operate multiple machines.
To be effective. this premium
must be substantial, and it is
averaging about 85 cents per
hour among the gear manu-
facturers that use them.

Another incentive for
workers to increase thei r
productivity is through prof-
it-sharmg plans. In these
plans, a worker's total com-
pensation is linked to the
performance of the firm.
Usually, the firm's contribu-
tion to the worker's pension
program depends lipan firm
performance, but 17% of

TIGHT LABOR

MARKETS

IMPLY RISING

WAGES THAT

Will DRIVE UP

LABOR COSTS.



• •••• _TH:E IGEAR BUS'IINESS••• _
gear manufacturers have

profit-sharing programs in
which workers' current pay
depends upon current profits.

Of course. no incentive
plan win work unless the
gear manufacturer has the
employees. to work. The
third important aspect of

human capital 'in the gear

industry is the a.vailability of
killed worker .. Given the

rapid economic expansion in
the gear indu try in the last

five yearsand the paucity of
training program, it is not

surprising that many gear
firms are having di.fficuJty
finding andliliring skilled
workers. Some gear firms
have reported that a shortage
of skilled labor is currently

limiting their capacity to pro-
duce. Wn other words, these
firms have the machinery
available to expand produc-
tion, but simply cannot find
the additionall skilled workers
to run the equipment.

The AGMA tudy tracks

labor scarcity. and this prob-
lem bas clearly become
more severe in recent years ..

As recently as 1994, over a
quarter of gear firms report-
ed that grinder machinists

were readily available, but
by 1996, thi percentage ha
fallen [0 jUI over 11 %
Similarly 93% of gear com-
panies reported that in 1996,
toolmakers were scarce and
difficult to hire.

This problem is unlikely
to improve as time passe.
The industry work force is
relatively old, and as older
skilled workers retire, find-
ing the new workers to
replace them win be difficult.
Forty-three percent of gear

manufacturing workers are Ten Us WIut YOIIThink ...
more than 45 years old and If you found this article of
82% are more than 30 years. interest and/or useful,

. please circle 203.old. In an industry where a i 1!......... ..1

current shortage of skilled
labor already exists, this age
profile foreshadows a contin-

uing problem over the next
two decades. Tight labor

markets imply rising wages
that will drive up unit labor
costs. Unles productivity
ri es continuously, the laoor

hortage could provide an
ongoing drag on the indus-
try's profitabil ity.

The American. gear indus-
try has made impressive

strides in the last ten years 'to
recapiralize itself and be-
come world-class. However.
Inot forgetting the "other"

capital, human capita]. is
important. Laborcosts re-
main a substantial pan of
gear firms' total costs, and
the pressure to improve labor
productivity continues. When

we combine these factors
with the current, and proba-
ble future shortages of

skilled labor. the human capi-
tal dimension of gear manu-
facturing presents a persistent
challenge for the future. 0

is Professor of Economics at the
George Wluhington University in
Washing!on, D.C. He has been a
consultant to the gear industry for
.twelve years. and ill /996 he wun
AGMA. 's Executive Committee
Award for "his efforts 10 enhance
lite art of management in the gear
industr)" •..
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Cyclo Sy.stlemAlso New Techn:ology
A always, m enjoyed reading your magazine. It was

intere tjng and enjoyable to read your article about Mr. E.
K. Buckingham, who Lhighly regard as an exceptional
authority in the field of gearing in the U.S. Hi views some-
time do not conform with mainstream practices, opinions
and standards as represented by AGMA. ] strongly believe
it is Importantto have individuals like rum to avoid viewing
things too one- idedly.

1 was somewhat disappointed that, according to your arti-
de •.Mr. Buckingham says "only two, new technologies come
directly from the gear industry in the last 50 years," namely
the Spiroid sy tern and Novikov-Wildhaber gearing.

These two developments are certainly significant.
However, I feel. that the CYCLO gear sy tem is !Ii much
more important newl.echnology. Next to the numerous
unique technical and practical advantages of this gear sys-
tem, no other couldachieve a rea], economic uccess ill the
last. 50 years. The CYCLO system, however, became the
backbone of cle e to a billion-dollar gearbox/gear motor
industry andi the only ignificanl competitive system to
classical. involute spurlheHcal gear .

It i also odd that AGMA is not interested in devoting
attention to this system .. h seems 10 me sometimes that the
classical gear manufacturers hope: "If we ignore the CYCLO
system. it willi go away." However, the CYCLO system is
being continuously updated. refined and is gaining market
bare worldwide.

Gerhard Antony. PhD.
Vioe President,

Sumitomo Machinery Corp . of America

The K.ish Hun:lling Mesh Method
The Ki h method for determination ofl:n.mtlng mesh, (Vol

[4, No.4) looks remarkably like Euclid's algorithm for find-
ing the greatest common divisor of two numbers. Euclid
invented his algori.1hmsome 2,300 or a year ago, and here it
is in your latest issue, still being useful.

Jules Kish is an estimable engineer, and ~am morethan glad
to caU it, as you do, the Ki-11method, but m think that Euclid
deserves at least a nodi and, from me, a wink wben I do so.

RO.nMo ier
Applied Mathematician

Chrysler Corp.

We welcome letters from our readers. Please send yours 10' usat 1401 Lunr
Ave .. Elk Grove Village. IL (j(J()(J7.e·11UIilpeople@geartechnology.com. or
fax us at 847437..fi618. A ll letters become the property of GeM Technology.
Names will be withheld by request. but no anon~}"mousletters will be pub-
lished: Letters may be edited for space. Opinions expressed by contributors
aft! nornecessariiy those of the editor or publishing staff

Tel' UI WIIIIt V.1II_ ...
If you found this article of interest and/or useful, please circle 2IIZ.
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Gear Crack Propagation Investigations

Introduction
A common design goaJ for gears in heli-

copter or turboprop power transmissions is
reduced weight To,help meet this goal, some
gear de igns use thin rims. Rims that are too
thin. however, may lead to bending fatigue
problems and cracks. The most common
methods of gear design and analysis are
based on standards published by the
American Gear Manufacturers Association,
Included in the standards arerating formulas
for gear tooth bending to prevent crack initi-
ation (Ref. I), These standards can. include
the effect of rim thicknes on tooth bending
fatigue (Ref. 2). The standards. however, do
nol indicate the crack propagation path or the
remaining life once a crack has started,
Fracture mechanics has developed into a
useful di cipline for predicting strength and
life of cracked structures.

Ahmad and Lao (Ref. 3) applied fracture
mechanics [Q gear teeth to illustrate the pro-
cedure and estimate crack propagation direc-
lion. Honda and Conway (Ref, 4) also
applied fracture mechanic to simulate tooth
crack propagation. compute threshold loads
and calculate tooth life. Fla ker and Jezernik
(Ref. 5) applied fracture mechanics to gear
teeth to estimate stress intensity factors and
gear life. Researchers at Tohoku University
in Japan performed a series of analy es and
experiments to determine Ithe effect of re id-
ual tress on crack initiation and propagation
(Refs. 6, 7). Moo, Daniewicz et aI. (Ref. 8)
developed a comprehensive, self-contained
analysis package to refine the spur gear
bending fatigue theory using fracture
mechanics. Lastly, Flasker and Pehaa (R~f.
9) described their method for calculating
crack propagation in gear teeth using fracture
mechanics. Much of the work of the above
reference considered only an initial crack,
and propagation paths were not considered.
Many of '!he reference that did com ider
crack propagation assumed the propagation
occurred in a straight path. In adduioa,
experimental validation of the cited analyses
was sparse. Finally, no work using fracture
18 GEAR TE.CHNOLOG'f
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mechanics was performed for thin-rim gears.
The objective ofthis study was to deter-

mine the effect of gear rim thickness all
crack: propagatien life, From M extensive
rudy (Ref. 10'), linear elastic fracture

mechanics was used. ~o analyze gear tooth
bending fatigue in standard and tllin-rimmed
gears, Finite element computer program
were u ed to' determine stress di tribution ,
estimate stre intens:ity factors and model
crack propagation, Various fatigue crack
growth model were used to estimate crack
propagation life. Experimental tests were
performed to validate predicted crack propa-
gation results.

Fatigue 'Crack Growth
Many machine elements, such as gear

teeth, are cyclically loaded in application.
The overall fatigue life of such components
maybe repre ented bythree di tinci. phases:
I) crack initiation, 2) crack propagation !IJJld
3) final failure. Once crack initiation has
occurred, fracture mechanics may be used to.
estimate crack propagation fatigue growth
rate and time to final failure,

The mo I universally used method to cal-
culate crack propagation crack growth was
postulated by Paris and Erdogall (Ref. I.I),
Purely Mode I loaded specimens subjected
to cyclic load were considered. Unstable
crack growth such that the stress intensity
factor grew with increasing crack size was
also considered. Parispostulated that therate
of crack growth with respect to number of
stress cycles was a logarithmic relationship
with the stress intensity factor range a

~ =C(.1Kf'
dN

where da is the change in crack lengthfor dN
number of stress cycles, .1K is the range of
the Mode I stress intensity factor .1 a given
time and Cand 1'1 are material constant. The
material constants C and n must be deter-
mined by some experimental. means,

Further research of fatigue crack growth
has shown three important factors 1I0[ con-
sidered ill the Paris model. First wasthe

effect of load ratio R on crack growth IN =
minimum cyclic load/maximum cyclic load),
Second was the instability of crack: growth
observed when the tre intensity [actor
range approached the material's fracture
toughness index, KIC" Thlird was the pre nee
ofa stress intensity threshold factor M(rho

The streintensit:y tbre hold factor is the
highest sire s inten ity factor in which no
crack growth would occur. The Colliprie t

crack growth model (Ref.12) account for
these effects where

1 M(l ).+(::. r,wf.1(!~~~~·)1)(2)
tlK'h

] II addressing appli cati ons '1.0 gears, Inoue
et al. (Ref 7) describe fatigue crack growth

of gear bending fatigue tests. Here, crack
growth equations were derived as a function
of crack depth through a. gear tooth. The
expression derived for crack growth rate
da/dN. as a function of sires inlensity range
LlK was

where the parameters K,co' IX, LtK:co .1K'H TI
and A were aJI estimated as a function of
tooth hardness (Ref. 7),

Crack PflopaglltioD Simulation
,,1) Theanalysu of the current sludy used the

FRANC (FRacture ANalysis Code) comput-
erprogram described by Wawrzynek (Ref
]3), FRANC isa general purpose finite ele-
ment code forlihe static analysis of cracked
smicnrres. FRANC is designed Ior two-
dimen ional problems and i capable of ana-
lyzing plane strain, plane tress or axi-sym-
metric problem .

Among the variety of capabilities, a
unique feature of FRANC i the ability to



model a crack in a structure. fRANC use a
melhod cal1ed "delete and fill" to accom-
pli h this ..To illustrate. the user would first
define an initial crack by identifyingtbe
node of the crack mouth and coordinates of
the crack lip. FRANC will then delete the
elements in the vicinity of the crack tip.
FRANC will next insert a rosette of quarter-
point. six-node lrlangular elements around
the crack tip to model the inver e quare-
root stre s singuLarily (Ref. 14. IS). Finally.
FRANC will filii the remaining area. between
the roselle and original mesb with conven-
tional! ix-node triangular elements. The user
can then nm the unite element, equation
elver to determine nodal displaeemems,

force, 'stresses and strains.

A further uaiq ue feature of FRANC is !he
automatic crack prepagation capability,
After an initial crack i 'inserted in a me h.
FRANC model a propagated crack as a
number of lJaighl line egment. For each
, egment, FRANC models the crack. tip u ing
a 1'0 ene of quarter-point elem nt . FRANC
then solves, the fini.te element equations. cal-
culates the stre inrensity factors and calcu-
Iatesthe crack propagation angle. After llIe
crack propagation angle is determined.
FRANC then places the new crack tip atthe
calculated angle and at a user-defined crack
increment length. The model i then
reme hed u ing the "delete and fill" method
de cribed above. The procedure is repealed
II pecific number of times as pecified by
the user. 10 the current mely, the tres
intensity factors were determined from the
calculated nodal. di placements using jhe
displacement correlation metbod I(Ref. 16).

TIle method of rdogan and Sih (Ref. 1.7)
wa used in the current tudy to determine
the crack propagation angle.

Once lhe stres inten ity factors are
detennined for each segment, the predicted
number of crack: propagation, cycles can be
estimated using, the fatigue crack growth
models. Regardless of th model used •. the
era k growlll rates daMN. were of the form

~",g(M() (4)
dN

where g(.M() is given by Eq. ] for the Pari .
relationship. 1&;1. 2 for the CoHiprie t rela-
tionsilip or 13q. 3 f01' Inoue's method. The
predicted number of crack: propagation
cycles for me i!.1J crack segment, N" was esti-
mated by

Fig. m - lnlte 'element model of gean used In.cmck propagation studies" solid model, mR '" 3.3.
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Fig. 4 - Specialized cra.ck propagation gages for gear tooth crack growtb measurements. (a), increase
in gage electrical res.lst:mce as 'the number of broken strands increases. (b) Installatlen 'of crack propa-
g ulon gllge. on test gea:J.
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(b) C-94-05937
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Fig . .s - Crack propagation rutigugrowlb for 'Iest 1" ma = 0.3.
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(5)

where Qj was the crack lengUil of the i,), seg-

ment, Dr_I wasthe crack length of the (i-II'ln
segment, Nj.( was the Dumber of cycles of

the (i-I )111 egment and g( &9 was the aver-
age crack growth rate of the i,},and (i-I),h
segments. Note that G1 was the initial crack

length. and NI '" 0 and i varied from 2lO the
total number of segments.

Gear Finite Element Modeling

Basic gear tooth geometry data was input
to a tooth coordinate generation computer

program. The tooth coordinate generator
program used the method of Hefeng et aI.

(Ref. ,18) to determine the tooth coordinates.

The output was tooth coordinate and rim
coordinate data which defined a single tooth
ector of a gear. This oulput w u ed by a

commercially available pre- and post-pro-
I I cessing finite element analysis software

package (Ref. 19). This package created the
finite element me h of rue complete gear.

FRANC then used this mesh and performed
crack propagation simulations.

Fig. J shows a sample finite element

mesh of an uncracked gear. The tooth geom-
etry used modeled that of the te t gears of the
NASA Lewis Spur Gear Fatigue Rig
(de cribed in the following ection), The
analysis used 8-node, place lIe ,quadrilat-
eral finite elements. The mesh was refilled in
the region of the loaded tooth for improved
accuracy. The model of Fig. I had 2,353 ele-
ments and 7.295 nodes. Material properties
used were that of AJSI 93 W steel, The tooth
load was placedat the highest point of single

tooth contact. For boundary conditions, four
hub node were fixed, In addition, gears with

various rimthicknes e were modeled. The
parameter describing the rim thicknes was
the backup ratio mlJ. where

m --L
B- h, (6)

where b was the rim thiekne s, and h wa the
tooth whole depth. Gears with various back-
up rados were modeled by inco!pOmling
slots in the model. All cases used the same
finite element mesh for the loaded tooth.

Test. Facility

Crack propagation experiments were per-
formed ill the NASA Lewis SpUI: Gear
Fatigue Rig (Fig. 2). The test stand operated

all a torque regenerative principle in wltich



'torque was circulated in a loop of test gears
and slave gears. Oil pre u:re was supplied to
load vanes in one slave gear which displaced
the gear with respect to its shaft. This pro-
duceda torque all the test gears, slave gears
and connecting han proportional to the
amount of applied oil pre SUE. A [9 KW (25
hp). variable-speed motor provided peed to
the drive shaft using a belt and pulley. The
lubricant used for the gears, bearings and
loading systems was a synthetic paraffinic
oil. The test gear lubricant was filtered
through a 5-microll fibergla s filter.

Test Gears
The test gears were 28-tootn, g-pitch, 20"

pre ure angle external pur gears with II face
width of 6.35 mm (0.25"). The teeth had
involute profiles wi,lh linear tip lrelief starting
at. 'the highe t point. of ingle tooth contact
and ending at the tooth tip at an amount of
O.oJ3 mm (0.0005"). AI] test gears used in
the experiments were fabricated and
machined from a single batch of material
The te t gear material wa vacuum-melted,
consumable-electrode AISI 93IO steel. The
gears were case carburizedaad ground. The
teeth were hardened to a case hardness of Rc
6] and a core hardnes of Rc 38. The effec-
live case depth (depth at a hardness of Rc 50)
was 0.81 rom (0.032"). Two different te t

gear designs were considered. The first was
a thick-rirnmedgear with .3 backup ratio of
rnB = 3.3 (Fig.. 3a). The second was a thin-
rimmed gear whicb incorporated slots (Fig.
3b). The backup ratio of the thin-rimmed
gear was rnB = 0.3.

It was believed that tooth bending fatigue
cracks would be difficult to initiate based on
the load capacity of the te I rig. Due 10 this,
notches were fabricated in tlJe fillet region
(loaded side) on one tooth of each of the te t

gears 10. promote crack initiation. The notch-
es were fabricated using electrical discharge
machining (EDM) willi a 0.10 mID (0.004")
diameter wire electrode. The nominal notch
dimensions were 0.20 mm (0'()()8") in length
and O.[3 mm (0.1005") in width along the
full face width of the tooth. The notche were
located at the same locatIon for both te t

gears ..This location was at a radius of 40.49
mm (1.594") on the fillet. which was the
position of the greate t [ensile stress for the
solid gear (mB "'. 3.30). The notches produced
a Ires concentration factor of approximate-
Iy three as determined using a finite dement
anaiysi .

Instrumentatlon
The standard te t rig instrumentation

monitored test gear speed, oil load pres ure,
test gear and slave gear oil. pressure and oil
temperatures. Also, overall test stand vibra-
tion was monitored using an accelerometer
mounted on the top housing. Inaddnion to
the standard facility vibration sensor, an
advanced vibration processing diagnostic
system was installed ill the test stand to help
assist in crack detection. Crack propagation
gages were used in the experiments to deter-
mine fatigue crack growth. Special gages
were fabricated for installation in the tooth
fillet region of the test gears. The gages had
ten circular strand with an inner radius of
1.52 mm (0•.060") and an outer radius of 3.05
mm (0.120") (Fig. 4). The strand were
designed to break as the crack propagated
through them. which in tum increased the
electrical resistance of the gage (Fig. 4a) ..Fig.
4b shows the installation of a gage in the fil-
let region of a notched tooth. A gage was
installed on each side of the tooth flank for
each gear instrumented with crack gages. The
electrical resistance of the crack gages was
monitored along with the load cycle count to
estimate cycles as a function of crack length.
The information from the rotating crack
gages wastransferred through brush-type slip
rings. Also, an infrared tach sensor was used
to measure number of load cycles.

MeasuJred Gear Fatigue 'Crack Growtb
Thethin-rimmed gear was u ed ill Test 1.

The test wa run at 89 Nm (786inllb) torque
and 10,000 rpm speed for 6.5 hrs .• at which
time rim fracture occurred. Fig .. 5 plots the
number of load cycles as a function of the
measured crack:lengtll. The crack gage
re ults indicated the crack growth was non-
ull.iform throughout the tooth face width. A
crack: started on the rear flank of the tooth at
the tip of the notch and reached an initial size
of 0.46 mm (Om 8") at l ,060,000 cycles.
The crack: continued to propagate through
the rear Hank, but did not reach the front
flank until approximately 2,.680,000 cycles.
At 2,910,000 cycles, the crack reached 11 size
of 0.64 mm ~O.025")on the front flank, but
completed propagation through the rear gage
by this lime. Even though the crack initiation
time was not uniform throughout the tooth
face width, the crack propagatiourate was
uniform. This wa indicated by the similari-
ty in slopes of the curves in Fig. 5 for Gages
1 aad 2.
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The thick-rimmed gear was used in Te t

2. This gear was run at 136 Nm (1200 in/lb)
torque and 10,000 rpm speed for ]5 minutes,
at which time tooth fracture occurred. Fig. 6
gives the processed crack propagation results

for Test 2. Note that the crack. initiation and
crack propagation was fairly uniform

throughout the tooth face width for this test.
Comparison of Predicted and

Measured Crack Growth
The FRANC computer program Was used

to simulate crack propagation and 'calculate
Mode I stress intensity factors as III function
of crack length. The predicted stress inten i-
ty factors were then used with three different

fatigue crack growth models (Paris.
Coll:ipriest and Inoue) to estimate crack
propagation.

A comparison of predicted crack propa-

gation cycles using the Paris .•Collipriest and
Inoue methods is shown in Fig. 7. For this,
the thin-rimmed model (mo = 0'.3) was used

to simulate the test gear of Fig. 3b. An initial
crack of 0.64 mm (0.025") was placed in the

tooth fillet at the location of the maximum
tensile stress. Crack propagation was then
simulated, and the Mode [ stress intensity
factor as a function of crack length is given
iII Fig, 7a. From tbis, six differeat fatigue
growth cases were considered. The first four
cases used. the Paris equation and material
constants of AISI 9310 specimens from
experiments of Au and Ke (Ref. 20'). The

fifth Case used the Collipriest equation and
A~S[ 9310 material constants from Forman

and Hu (Ref. 21). The load ratio used was.R
= 2.6,. as determined from the fillite element

analysis, The sixth case used Inoue's
method and the material constarus of the
SCM 4]5 material (SCM 415 is a high-

strength Japanese steel with properties simi-
lar to A]S[ 9310). The predicted number of

cycles per crack length varied significantly
among the cases studied (Fig. 7b). Note that
the cycles were defined as the number of

crack propagation cycles after an initial
crack of 0..64 rnm (0..0.25").

Predicted crack growth for the rno = 0.3
and 3.3 gears was compared to the measu.red
crack growth from the experiments. Again,

the six different prediction schemes men-
tioned above were used. The predicted num-
ber of crack propagation cycles using the
sixth schemes were, for the most pan,
extremely low compared to the measured
number of cycles from the experiments. To



account for this, the concept of fatigue crack
closure was investigated. Elber (Ref. 22)
performed crack experiments on aluminum
alloys and deduced (hat residual compres-
sive stresses existed near the crack tip region
because of pLasticdeformation. These resid-
ual stresses reduced the effective stress
intensity Factor range (and thus, increased
crack propagation life) and provided a better
fit to experimental data than other empirical
expressions, Elber proposed. an. effective
stress intensity range ratio U such tll.at

where t1KdJ was the effective stress intensity
factor range. Elber then used the effective
stress intensity factor range in the Paris
fatigue crack growth model. ill addition,
Elber defined U through experimental stud-
ies as a linear function of the load ratio R.

The concept of fatigue crack closure was
applied to the current gear crack experi-
ments and predictions. A study was conduct-
ed to estimate the effective stress intensity
factor range ratio for the experiments. The
predicted number of crack propagation
cycles using the same six schemes were
plotted versus crack length at a variety of
arbitrarily chosen U ratios. For the Paris
equation and material. constants 11 := 2.954
and C '" 8.433 X 10'9 rrunlcyC!(MPadm)D,
good correlation between predicted crack
cycles andtheexperiments occurred when:
1) U '" 0.4 for R '" 2.6, and 2) U '" 0.8 for R
'" 0.1. Assuming a linear relation between U

and R produced

:= 0.82 + O.16{R)

Fig. g shows a sample comparison of pre-
dicted and measured crack growth. when the
fatigue crack closure concept was used. The
cycles were defined as the number of crack
propagation cycles after an initial crack of
0.64 rom (0.025")., ~t should be noted that
good correlation was also achieved when
the Collipriest equation was used with cer-
tain U values ..This produced a relationship
similar to Bq, 8, but with different coeffi-
cients (Ref. W).

Fig. 9 displays the effect of rim thickness
on predicted Mode I stress intensity factors
and predicted crack propagation cycles. The
stress intensity factors were determined
from FRANC using the appropriate finite
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element models. The Paris equation was
used along with the effective stress intensi-
ty range ratios of Eq. 8. The initial cracks of
the various models were placed at the loca-
tion of the maximum tensile stress in the
tooth fillet. The stress intensity factors were
lowest for the rns := 0.5 case. This gave the

highest predicted number of cycles for 1II.e
cases studied. The cycles were all defined as
the number of crack propagationcycles after
an initial crack of 0.28 rom (0.011 "), The
stress intensity factors were highest for the
rnB ;;;;:0.3 case. However, the predicted life
for this was somewhere between the ca e of

NQVEM6ERIOECE·1oI6ER '~1I7 23



ms = 0.5 and l.0 due to the fatigue crack c1o-
su.re effect. The cases of mB = 3.3 and 1.0
gave nearly the same predicted life.

Conclusions
Based on these analytical and experimen-

tal studies, the following conclusions were
made: 1) Good correlation between predict-
ed and measured gear crack. growth was
achieved when the predictions used the Paris
crack growth equation and the concept of
fatigue crack closure, 2) For thin rims, a
decrease in rim thickness caused an increase
in both the stress intensity factorand the
compressi ve cyclic stress in the gear tooth
fillet region, The increase in stress intensity
factor promoted crack growth, while the
increase in cyclic compressive stress tend-
ed to retard crack growth and increase the
number of propagation cycles to failure, 0
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Gear Shaving Basics - Part I
John P. Dugas

gear teeth. Its purpose is to correct errors

in index. helix angle, tooth profile and
eccentricity (Fig. 1). The process also

improves tooth surface finish andelimi-
nates by means of crowned tooth forms
the danger of tooth end Load concentra-
tions in service. Shaving provides for

profile modifications that reduce gear
noise, increase a gear's load carrying
capacity, its factor of safety and its ser-
vice life. Gear finishing (shaving) is not

to be confused with gear cutting (rough-
ing). They are essentially different. Any
machine designed primarily For one can-

not be expected to do borh witl! equal
effectiveness or with equal economy,

Gear shaving is the logical remedy for
the inaccuracies inherent in gear cutting,

It is equally effective as a control for

those troublesome distortions caused by
heat treatment.

The form of the shaving cutter can
be reground to make profile allowance
for different heat treat movements

caused by varying heats of steel. The
shaving machine can also be reset to
make allowance for lead change in
heat treatment.

Rotary gear shaving is a production
process that utilizes a high speed, hard-
ened and ground, ultra-precision steel
shaving cutter. The cutter is made in
the form of a helical gear. It has gashes

in the flanks of the teeth which act as
the cutting edges.

The cutter is meshed with the work
gear m a crossed-axes relationship' (Fig.
2) and rotated in both directions during

rhe work cycle while the center distance
is reduced in small increments. Sirnulta-

neously the work is traversed back and

diagonal to ihe work gear axis. depend-
ing on the type of work gear. the produc-

tion rate and finish requirements. The

gear shaving process can be performed at
high production rates. It removes materi-

al in the form of fine hair-like chips.

Machines are available (0 shave exter-
nal spur and helical gears up to 200" in
diameter. Other machines are also avail-

able for shavinginternal spur and helical
gears, For best results with shaving, the

hardness of the gear teeth should not
exceed 30 Rockwell C scale. If stock
removal is kept to recommended limits.
and the gears are 'properly qualified, the

shaving process win finish gear teeth in
the 7 to 2D pitch range to the following
accuracies: involute profile, 0.0002":
toorh-eo-tootn pacing, 0.0003" and lead
or parallelism, 0.0002".

In any event, it should be remembered
that gear shaving can remove 65-80% of

the errors in a hobbed or shaped gear. II

will make a good gear better. The final
quality of the shaved gear is dependent to

a large degree upon having good hobbed
or shaped gear teeth,

Excellent surface finish is achieved
with gear shaving. A value of appro xi-
mately 25° is the normal finish obtained
with production gear shaving, although

much finer finishes are possible by
slowing the process, In some cases,
shaving cutters will finish up to 80.000

gears before they need sharpening.
They may generally be sharpened from
four to ten times,

To a gear designer. tile shaving process
offers attractive advantages in the ability
to modify the tooth form, Ifa crowned
tooth form ora tapered. tooth form are
desired to avoid end bearing conditions.
these can be easily provided by shaving,

If modifications are desired in the
involute profile. these can be made by

Fig'.3 _ Contact between cvlinders change 8S forth across the width of the cutter. The suitable modifications in the ground cut-
crossed 8.1es aru, variedl• traverse path can either be parallel. or ter tooth form .. If heat treatment distor-
2.6 GEAR TECHNOLOGY
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tions can be kept to a minimum. 'the most
inexpensive way to produce an accurate"
quiet. high-performance gear i to speci-
fy hobbing followed by gear shaving ..
Th having proees u e variety of
randardized production equipment rang-

ing from hand loading t fully automatic
loading and unloading.

Basic Principl
The rotary gear having proce is

based on fundamental principle. This
'process u e a gashed rotary euuer in the
fonn of a helical gear having a helix
angle different from 'thal of ttl gear to be
hayed. The axe of the cutter and the

gear are ceo sed at a predetennined angle
during the ' having operation. When the
cutter and the work gear are rotated in
do e mesh, the edge of each cutter gash
shaves a fine hair-like chip as it moves
over the surface of a work ,gear tooth.
The finer the cut. the le s the pre ure
required between tooll and work, elimi-
nating the tendency to cold-work 'the sur-
face metal of the work: gear teeth.

This proees is performed ma shav-
ing machine, which has ,3 motor-driven
eujter head and a reciprocating work
table. The cutter head is, adjlllSlable [0

obtain !'he desired era sed axis relation-
hip with the work. The work: carried

between live centers is driven by lh cut-
ter. During the having cycle, 'the work i
reciprocated parallel to its axis aero the
face of lbe cutter and upfcd an increment
into 'the cutler with each sl1'oke of the
table, This conventional. shaving, cyclei
one of everal method .

The Crossed-Axi .Princip e
To visualize the ere sed-axis princi-

ple, con ider two parallel cylinders of
the arne diameter (Fig. 3). When
brought (,ogeiber ullder pressure, their
commoa comact urface is a rectangle
ha.Ying the length of a cylilnder and
width which varie with contact pres-
sure and cylinder diameter.

When one of these cylinders is swung
around. 0 that the angle between its axis
and that. of the other cylinder is increased
'Up '10 9O°,their common plane remains a
parallelogram, but its area steadily
decreases as the 8xi31 angle increases.
The arne conditions prevail when
in tead of the two plain cylinders. a hav-
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_-----------."GEA;R FUNDAMENTAlS _
iagcutter and ill work gear are meshed
together. When the angle between their
axes is from 10<> to 15", toothsurface con-
tact is reduced, and the pressure required
for cutting is small. As the work gear is
moved away axially from the point of
intersection of the axes, backlash devel-
ops .. Conversely, as it is returned to the
point of axial in~ersectjon, backlash
decreases until. the two members engage
in tight mesh w:ith the teeth of the cutter
wedging between those of the work gear.
Thus, each succeeding cutting edge sinks
deeper into the work: gear tooth until the
point of axial intersection is reached.

For shaving, the cutter and work gear
axes are crossed at an'angJ'e usually ill the

CIRCLE 124
Z8 GEAR TECHNOLOGY

range of 10" to ]5" or approximately
equal to the difference [II their angles.

Crossing the axes produces reasonably
uniform diagona] sliding action from the
tip of the teeth to the root. This not only
compensates for the nonuniform involute
action typical of gears in mesh on parallel
axes, but provides the necessary shearing
action for stock removal.

Relationship' Between Cutting
& Guiding Action

Increasing the angle between the cut-
ter and work axes increases cutting
action, but, as this reduces the width of
the contact zone, guiding action is sacri-
ficed. Conversely, guiding action can be
increased by reducing the angle of

IKEGAI AMERICA CORPORATION
2246 North P,al'mer Drive" SuJte 108

Sch.aumbur,g, illinois, 60173
TEL (847) 397·3970 !FAX(847) 397-7535

crossed axes, but at the expense of cut-
ting action.

Prepar.ation Prior to Shaving
The first consideration in manufactur-

ing a gear is to select the locating sur-
faces and use theml.ltroughout the
process sequence. Close relationship
between the locating surface and the face
of the gear itself mest be held. Otherwise,
when the teeth are cut and finished with
tooling that necessarily contacts the gear
fa"ces,!.he teeth will be in an improper
relationship with 'the locating or related
surface on which the gear operates. Gears
that locate on round diameters or spline
teeth must fit the work arbors closely or
,these critical hole-to-face relationsmps
wiII be destroyed.

Typical manufacturing tolerances for
gear blanks prior to cutting of the teeth
are shown in Table l.

Once the gear blank has been manu-
factured, it. is necessary to cut the gear
teeth. The most common methods today
for rough-cutting gear reeth are hob bing
and shaper cutting. Of primary concern
to the having cutter manufacturer is the
fillet produced by the roughing opera-
tion. The tips of the shaving cutter teeth
must not contact the gear root fillet dur-
ing the shaving operation. If such con-
tact does occur, excessive wear of the
cutter results, and the accuracy of the
involute profile is affected.

The shaving cutter just finishes the
gear tooth below its active profile. Thus,
the height of the fillet should not exceed
the lowest point of contact between the
shaving cutter teeth and the teeth. on the
work gear..

Protuberance type hobs and shaper
cutters are often used prior to shaving
to produce a slight undercut or relief
near the base of the gear tooth. This
method assures a smooth blending of
the shaved tooth profile and. the
unshaved tooth fillet, as well as reduc-
ing shaving cutter tooth tip wear (Fig.
4), The amount of undercut produced
by the protuberance type tool should
be made for the thin end of the tooth.
The position of the undercut should be
such that its upper margin meets the
involute profile at a point below its
contact diameter.
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~ dislribuctorl
LEITZMETALWORKING TECHNOLOGY GROUP

IBOHLIRII' • F 'TT • IKIINING-,R

3125·11 IN. 126TH ST.. BROOKfiELD,WISCONSIN 53005 .• iPHONE: 100-225-0852 • F.U: 4~4-181-504J
CIRCLE 104
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Fig'. 4: - Undercut produced bV protuberance hob and basic hob tooth form.

TABLE 1 - TYPICAL GEAR BLANK TOLERANCE

Blank Face Hole Hole Hole O.'D.
Dia .. Runout Size Tape Roundness O.D. Runout
In. In. In. In./In. I".-Max. In.-Max. iln.

Up to 1 0.0003- 0.0003- 0.0002- 0.0002- 0.003 0.003
l-in 0.0005 0,0006 0.'0003 0,0003
Thick

1-4, up
to 1 in. 0.0004- 0.0005- 0.0002- 0.0003- 0.005 0.005
Thick 0.'0008 0.001 0.0003 0.0005

4 to a, 0.0006- 0.0008- 0.0002- 0.0004- 0.005 0.007
0.0012 0.0012 0.0003 0.0006

8 to 12 0.001- 0.001- 0.0002- 0.0005- 0.005 0.008
0.002 0.001'5 0.0003 0.0007

TABLE 2 - RECOMMENDED SHAVING STOCK AND UNDERCUT FOR PRESHAVED GEARS.

Normal Diametral Shaving, Stock Total Undercut
Pitch (In. per Side of loath 1 Un. per Side of Tooth)

2-4 0.0015-0.0020 0.00.25rlJ.0030

5-6 0.0012-0.0018 0.0023-0.0028

7-10 0.0010-0.0015 1),0015-0.0020

lH4 0.0008--0.0013 0.0012-0.00 17

16-18 0.0005-0.0010

20-48 0.0003-0.0008

52-12 0.0001-0.0003
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Shaving Stock
The amount of stock removed during

the shaving process is a key to its SUlC-

cessful application. Sufficient stock
should be removed to permit correction
of errors in the preshaved teeth.
However, if too much stock is removed,
cutter life and part accuracy are effective-
ly reduced,

Table 2 shows the recommended
amounts of stock to be removed during the
shaving operations and the correspondiag
amount of' undercut required. 0

Acknowledgement: Presented by
National Broach &. Machine at the Society
of Manufacturing Engineers 1st Inter-
national Advanced Gear Processing &.
Manufacturing Conference, June, 1996.

The second half of this article, covering
shaving methods and design, will appear
in our Jan/Feb, 1998, issue.

John P.Dugas
for mOllY years was the Chief Tool Engineer at
National Broach & Machine ..He is tile author of
nUl/lemus papers and presentations 011gear sub-
jects. He is /lOW retired.

Tell Us What You Think ...
If you found this article of interest and/or
useful, please circle 206.

For more information about National
Broach & Machine, please circle 207.



•••• 1TECHNICAl CALENDAR ••• _
No • 9-.l. AGMA .FaD Technical Meeting. U. S. Gra:nt

Hotel. Saa Diego, CA. Pre emarions on a variet), of gear sub-
ject by experts from around the world . .Main topicgroups
include Advanced Gear Metrol.ogy. Altemate Stress Analysi
Methods, Application and Technology and Innovations in
Design & Manufacturmg, For more information. contact
AOMA at 703-684-'0211. fax 703-684-0242.e-maH
Gg1na@dor:k.fU!t or log on to wt\'W.agma.org.

Dec.R-U. Pfauler Gear Scbool: Basic Coore.
Rockford. 8.. Thi comprehensive four-day program con it
of a coordinated series of lectures by the American
PfautelIPfauler-.Maag staff. Subjects covered include gear
type, ratios. involute geometry. gear tooth systems, steels.
gear clltting basics, gear inspection and more, plu a 'lour of
the Pfauter facilities. Clas size is limited. so be sure to regis-
ter early. CallSI5-282-3000 )(313, fax 815-282-307S or regis-
ter online at www.pfauter.com.

March 16-.19, 1998., Nationall Manufactur.ing Week .
.McCormick Place .. Chicago, IL. Brlledascovering "the
hottest topics in manufacruring," this week-long exhibition
and conference win feature over a half-million sq. fl. of
exhibit space for some 65.000 visitors. The conference will
offer IS, tracks in three different fOITllat. Amongtbe ubject
covered win be 2 E t Century Manufacturing. CAD/CAM.
Data. Aequisitiea, Design :for Manufacturabi.l.ity. Integrated
Manufaeturing Technology, Environmental/Safety. World
Clas Maintenance and Material & Processes. For more
information, contact Reed Exhibition Comparlie at 800-840-
0678. fax 203-840-'9678, e-mail nmw@reedexpo.com or log
on to IltIp:l/nmw.reedexpo.com.

ApdJ 22-17" 1998. Seoul International Machin Tool
Show 98. Seoul Yoido Exhibition Center and Yoido Tongil
Exhibition Center. Organized by the Korea Machine Tool
Manufacturers' Association and sponsored by the Korean
Mini try of Trade. industry & Energy. this show is designed
to' promote international trade through the international
exchange of information and technology. Both domestic and
foreign machine tools and related items will be featured, For
more information about ex_hjbitingorattending, contact Korea
Machine Too] Manufacturers' As ociation by phoneal 82-2-
565~272] or fax. 82-2-564-5639'.

CAll IFOR:PAPERS:
The Product .l)Q.ign & Develo,pmenl Division of tile Society

of Plastics Engineers and the Plastics Steering Commiuee of the
Emerging Technologies of AGMA is planning one to two ses-
sions on .Plastics Gearing Technology Lobe heldat ANTEC
'98 in Atlanta, GA, April Z6-May I. 1998. The theme of
ANTE '98 is "Plasti ,00 My Mind," and pape on any sub-
ject relevam to promoting a:nd improving plastic gearing tech-
nology is welcome. Deadline for papers is Nov.ember [0, 1997.
FoOT more information. contact Andrea Knapp al SPE
Hc-<idqllaners. 203-740-5458 or fax 203-775-8490. 0

I

Tel. Us Mal Yo. ni_ ...
H you found this article of interest and/or useful. please circle 215.

'years
flight.critic I am.pace
,compon.ent •• ma·nulfac-
tluing AG'- -A 14 qu lity
'gears andl pinions.,

Ill·l1ollu mum"ll.
'mKhlnil\g. CADlC:AM c.n1tr~com-
IPuterlzed lilting. 1IItllilurgieil
II!! lysIs. Purdy III 'compi - I. with
IMIL.Q.9858A: Inil bing 1)1-1000.

The Purdy Corporation • 586, Hi1f1aFd Street
Manchester, cr 06040'

Tel: (8S01, 1649-0000 Fax! IB60l' ,645·6293
W-WW.i urd tr.Bnsmissions.com

OJRCLE 150

EXA'CT & RE,lPEATABl,E
GEAIR DATA

INoset-up or master required ..PC based SPC program
available or FlS-232port, Precision Tungsten Carbide
balls or pins for maximum aacuracv. Flobust con-
struction--lEach gauge custom bui;lt Over/under digi-
tal display wI linch or mm conversion.

PHONE OR FAX FO'R IBROCHURE OR, DEMO

Member of AGMA
I P.O. Box. 361- S;pr:inll'boro, OM ~ .'!:;ax: ~13l14fi..!51D3:

Phone: 5131746-3800 .!tIE-mail: dlglt@ermetcom
'CIRCLE 157
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• TG350E eNC Thread Grinding
Machine

• Advanced Thread Mdling Centres
• Complete Tool Profile Management
• Advanced Measurement SystemsI.Tool Design SoftwareI.Conturo-Automatic Deburr,ing

Centre
• Sub-Contract Rotor and Worm

Gear Manuf'acturing Facilility

Inll. Headquarters:Harbour Lane North,
Miiln'row, Rochdale Ol16 3lQ. England

Telephone: (44) 01706, 526590
Telex: 635772 Holrydl G Fax: (44),01706 353350

•*
•

USA Office: RLH Associates, lnc., P.O. Box 807.3302 Hwy. 74 West Unit C, Monroe, NC 28111
Telephone: (704) 282·4895 Fax: (704) 289-9147

HOLROYD - The Renold Centre of Excellence
CIRCLE 121



, Nissei Corp. or America
NixonGear
Nord Gear Corpomtioo

ordbcrg Lokomo OY
unall Gear orp.

Oliver Gear
Omni Gear & Mlldtine
O'NeillGcar
Ontario Drive & {;ear
Overton Gear & Tool

---------- - - - - -

PR'O'DUCTS & SERVICES IIND,EX
'Welcome to, tbe, '1998 Gear Technology IBu~versGuide Product III :Services

Index" Use this index tllll'oc8te the names of companies, aCCllrdinglIII Ihe' prod-
ucts and services they provide. TIle, complete mailing address, phone andlfax
nllmbers andl e-mail and Web site addresses ,of eacb 'company are listed iotbe
ICompany Indell. G'1I1 Tee.hnll/ogya.dverlisers areshowlI in bo'idfacelype. To lind
the pages, on which the ir ;lIds appear" 'see th II AdvlIl1isers Index ,on page, '68.

GEA_R & !DRJVE
MMUFACTURERS;

DilferemjaJs
Bevel Gear"i (tndia)
Engelhardt Gear Co.
Euclid niversal Corp.
Aeet Tools Ud.
Gajra Gears LId.
Gl:I.IP"" Diferenciales
ITWSpiroid
Indiana Power

Transmission Systems
Nissci Corp. of America
Sri Venkateshwarn Gear

Gear BDxes, Gear
Drives lit S,peed
Reducers:
ACR lnd",,1nes
ATA GelH'S Inc.
Adobe P",,,,,ion. (le:JJ'. Inc.
Advance (lear &. .Machine
Aero Gear. Inc.
Allied Devices Corp.
Alpha Gear Drives Inc.
Amarillo 'Gear

o.-AmariJ]o
Amarillo Gear

Co.-RusseUvilie
American Mellie Corp.
Aodmtex USA
A_lldeNm Lntetru!uoru!l
Aplu Engineering Inc.
A_ITOW C= Co.
Ashol Ashkcloo Indust,
Ashot USA Inc.
AKioon 1b::hnologie.
Bevel G= (lndia)
Bison Gear &. Engineering
BIMcMt Machine Co.
BonligUoli Ridullori
Bonfiglioll U.K.
B0510n Gear
C·B Gear &. Machine. Inc.
CMD (UK) LId.
Calioot Ellg. WoIks Ud.
Channel Power

Thm'\lt1is..'iioo. Inc.
Ch:ucles Bond Co.
Chicago Gear-D. O. James
Ciateq, A. C.
The CincinnBti Gear Co.
Circle Gear &. Machine
Columbia Gear Corp.
Cone Drive Operations
Curtis Machine Co. Inc,
Cycle Transmissions Ltd,
DavaJj Gear Co. Ltd.
Dayton Gear &. Tool
1Jelroyd Worm Gear
Dynamic Tool GrirHIing
EI~"tr'oI-Gear
Engclh:ard! Gear Co.
EnglllrleS IndusIrialcs

Rivera
Euclid Universal Corp.

Pairfield Mfg. Co.
Falk Corp.
Fleet Tools ,Ud.
Flender CofporaJioo
Aeoder-Graffensladen
FooIe-Jonesl1l1ioois Gear
GWptastics
Gajra Gears Ltd
Gear Products Inc.
Gear Systems Inc.
The Gear Works·Sennle
Gears &. Drive Systems
Geartronics Industries
Great Gear Co.
Greenshpon Engineering

Works Ltd.
Grove Gear
Grupos Diferenciales
Hamilton Gear
Harder Precision

'CompooeIllS
Harmonic Drive

Technologies
Harnischleger
Hico
Horsburgh & Scon
Hub City. Inc,
ITW Spiroid
Indiana Power

Transrnission Systems
Indiana ToolJlndiana Gear
Insco Corporation
Labeeo
Lufkin Industries Gear

Repair
MO Star Gear & Machine
Maquinaria Rlll. SA

, Merit Gear Corp.
Mjcroo Instrument Corp.
Milwaukee Gear ompany
Mitrpak Power

Transmission Products
Moore Gear Mfg. Co.
Moore Machine & Gear
NaJl(:hangGear Works
Nissei Corp. of America
Nord Gear Corporation
Nuttall Gear Corp.
Ohio Gear
Ontario Orin ,& Geu
Overton Gear &. Tool
.PIC Design
Penn Machine Company
Pennsylvania Gear Corp.
Philadelphia Gear

Corp.-King of Prussia
Philadelphia Gear

Corp. -Houston
PowerEng. & Mfg. LId.
Precipart Corp.
Precision Gear [nco

Precision Gems Inc.
The Puni'y CoIplr:atloo
R Cushm;m & Associales
Rapid Gear
Reliance Gear Co. Ud.
Reliance 'Gear Corp.

Renold Power
Trnnsrnission Corp.

Rexcnord Corporation
Rj LinJc lnrernauonal
Rockwell Automation'

Dodge
Ro.lI.<;OOGears Ply. Ltd.
Snmasalo G= Service

bin Shin En1fl'prlses,
Sri Venkateshwara Gear
Sterling Electric
SumitOIDQ Machinery
Sussex Gear Company
Torque Transmission
TmgellXOInc.
I.Jnitild States Gear
Von Ruden Mfg.
Waller MachLne Co .. I!K:.
Wedin Iml. Inc.
W",,-lhGear Inc,
Weslech Gear
We"letman Companies
Weyer.! Bros WI") Ltd,
Winsm.ith
ZF Indy,!rial Drives
Zenith Sintered Products
Zero-Max. Inc.

Gear Couplings
Amarillo Gear

Co-Russellville
Harmonic Drive

Technologies
Lovejoy Inc.
TH. Wood's. Inc.

Gear'IMotors
Bison Gear & Engineertns
Boofigli.oli Riduttori
C-B Gear &. Machine. Inc.
Channel Power

Transrni sion, Inc,
Euclid Universal Corp.
Aeel Tools Ud.
Greenshpon Engineering

Worksud.
Groschopp
Grove Gear
Hub City. I!K:.

issei Corp. of America
Nord Gear Corporation
ObioGear
Renold Power

Transmission Corp.
Rexnord Corporal ion
Ronson Gears Ply. Ltd.
Sri Vcnkatc.hwara Gear

GeBr Reducers
American Metric Corp.
Andamex USA
Cl!an1le1Power

Transmission Inc.

Gears-HeHcal
ACR Industries
Acme Gear Co.

While we have mad'e every leffOI1 to ensure that compa ny Inames and address·
es are CO!Tlect we, ,cannot be heidi responsible for ,errors of lact or omission.

It~our compan~ is not listed and yOUi would Ilk,eto be included in next yea~s
directory, ,e-mail peopls@gslIrtecbl1ology,curn, call 841-431·6604,. 'Dr fax:847'-437-
66181,and we will add you to our mailing list

The Adams Company
Adobe Preci.ion Gear. Inc.
Advance Gear & Machine
Aero 'Gear, Inc,
Aerocom Indw.!rie~ Inc.
All ied Devices Corp.
Allied Gear Co.
Aml!riJlo Gear

Go.~Atruu'llIo
Amarillo Gear

Co.-Ru"cUville
American Gear &. Eng.
American Much. & Clear
American J>reei.ion Gear
Andunrex USA
Aplus Engineering Inc.
Arrow Gear Co.
Ashol. Ashkelon Indus\.
Ashot USA Inc.
Altioon Technologic
BLnt [nll1rnatiofllll,Corp.
Bengal Indusllies Inc.
Bevel Gears (India)
Bilgmm Clear Co.
Bonfiglioli Riduttori
Bonfiglioli U.K.
Boonville Mining Services
Boston Gear
Bourn &. Koch
Boxx Gear Mfg.
Buckeye Gear Co.
Bucyrus Inrenmtional. Inc.
BUl'!!'ess·Notlon Mrg. Co.
CoB Gear &. Machine. Inc.
CMD (UK) LId.
Calicut Ellg. W<Jrts Ltd
CacPSWl Mantic
Carbon City Products
Caterpillar Industrial

Products Inc.
Channel Power

Trunsmisslon. Inc.
Chardam Gear Co.
Charles Bond Co.
Chicago Gear-D. O. James
Chicago Gear Works
Ciateq, A. e.
The CincinnatiGear Co.
Circle Clear &. M_achLne
Cloyes Gear & Products
Columbia Gent Co.
Commercial Geilr &

Sprocket
Cro ....n Gear B.V.
Curtis Machine Co. Inc.
Dabkc Industries Inc.
Duvall Gear Co. Ltd.
Dayton GC(lJ' & Tool
Dearborn Gear & Tool Co.
Re. Machining. 11lC.
EMCOGears
Electra-Gear
Electrex Ltd. (India)
EngelJwdt GeI1l'C~.
Engranes lndustriales

&ivem
Engrecon SA

Euclid Universal COT.
Fairfield Mrg. Co.
l'aLkCorp.
Federal Gear orp.
Fleet Tools LId.
Aender Corpornlion
POO{c-Jonesllllinois Gear
Forest City Gear Co.
Franke Gear Works I!K:.
OW pt",tics
Gear Company of America
Gear Products Inc.
Gear Systems [nc.
The Gear Works-ScatLIc
Gears & Drive Systems
Geanronics lndustries
General 'Gear Corporation
Generated Gear &

Machjnc
'Global Gear
Globe Gear Co.
'Great Gear Co ..
Greenshpon Engineering

Works Ltd.
tiMC
Hamilton Gear
Hanover Gear MFg. Co.
Harder Precision

Companenls
Hamischfcger
Hieo
Holroyd Macb.lne
Horsburgh & SCOll
Hua Yang Machine
Hub City, Inc.
Insco Corporation
lntech Corp.
lnvo Spline Inc,
J&6 Hofmann Eng.
Jackson Gear Co.
lade Precision Gear Co.
KA- Wood Gear
Keller Machine Co.
Kreiter Geartech
Krupp Engineering Inc.
I.. + H Welding & Mochine
Lawler Gear Corp.
lufkin Industries Genr

Repair
Lyoo Gear
MJ .H. Gear &. Tool Co.
MO Star Gear & Machine
Maquinaria RaJ. SA
Mascolech-Bnmn
Merit Gent Corp.
Micron 11lS11'UJl1cntCorp,
Midwesl~1'
MldWL'S1 Gear &; Tool
Milford Gear Watts
Milwaukee Gear Company
Molon Gear & Shaft
Moore Gear Mfg. Co.
Moore Machine & Gear
Murray Brothers Mfg.
Nanchang Gear Wotb

~ticl!IllllBmaCb
tagara 'Gear Corp,
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PI Design
Pnuerson Gear & Machine
Penn Macbine Company
Pennsylvania Gear Corp.
Penntech
Perry Ted!ooklgy
P11i1adelphl.aGear

COIp.-King of Prussia
Philadelphia Gear

Cuop.-liOUSlan
Poly Hi Solidur
Power iEng. & Mfg. Ud.
Precipnrt orp,
Pn!ci.;on. Gear Co.
PrecislonGear Inc,
Precision Gears Inc.
Pmrlle Corp ..
Process Industries
Production Gear &. Broach
Pro~"i"c Engin.eerin&
TIl Pul'lly orpol'lilon
Qualicasl Corp.
RL Wagner & Assoc.
Rapid Gear
Rawling Gear
RdiMce Gear Co. LId.
Relli!nce (lear· orp,
Riley Gear Corp.
Riverside Spline & Gear
Rj link Inlc.matiOIlal
Ronson Gears Ply. LId.
SID Pn.-c;'ion Gear &

Instrument, lnc,
Santwmlo Gears Service
Satellite Gear
Sch3fcr Gear Works tnc,
Sri Venlrnleshwara Gear
Sterling Electric
Sb.1!.'k D!rh~I'rodJSQring

IMtrument
Tech Sales Inc.
Textile Pans & MachillC
Tifco Gage & Gear
l'rojoo Gear Inc.
United Stetes GeO]'
'Vnn Ruden Mrg.
Waller Machine Co .. Inc.
Wedin 11111.Inc.
Wes-Tcx Gear Inc,
West lndustries Inc.
We_tech Gear
Western SpilDe Gage
Worcester Gear Worts
Worrall Grindrng Co.
Xlek I!K:.
anilh Sintered ProdIlCl5
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Gears-Herringbone
I Adobe Precision Gear. Inc.

American Mach. & Gear
A.nden;on lniernlllional
AphIS Engineering Inc.
AlIieon Technologies
Bilgtam Gear Co.
Boonville Mining Services
C-B Gear & Machine. Inc.
CMD (UK) Ltd.
Calicul Eng. Wod<s LId.
Chic-ago Gear-D. O. James
Ciateq, A. C.
The Cincinnati Gear Co.
Circle Gear & Machine
Dayton Gear & Tool
Engelhardt Gear Co.
EngranesIndustrialc

Rivera
Falk Corp.
Federal Gear Corp.
Foote-Jones/lllinois Gear
The Gear Wod<s-Scntlle
Gears & Drive Systems
Globe Gear Co.
Grea! G<!ar Co.
HMC
Hamer Gear

Horsburgh & Scott
Intech Corp.
J&.E Hofmann Eng.
Kreiter Geartech
L + H Welding & Machine
Lufkin Industries Gear

Repair
Maqw_naria Raj. SA
Mld ... 1!SI Gear
Moore Gear MIg. Co.
Nordberg Lokomo OY
Oliver Gear
Penn Machine Company
Philadelphia Gear

Corp .-Houseon
Precision Gear Inc,

Progressive Engineering
Quulicast Corp.
Rapid Gear
Santasalo Gears Service
_ hin Shin Enterp.rises
Wcs-Tell.Gear Inc.
Westech Gear
Westerman Companies
Xtek Inc.

Gears-lltypoid
ACR Industries
ATA'Gears Lne.
Aero Gear; Inc.
Amarillo 'Gear

Co.-Amllrilkl
Amarillo Gear

Co.-Russellville
Arrow Gear Co.
Ashot Ashkelon Indusl.
Ashot USA Inc.
Astron Midwestern Inc.
Bevel Gears (India)
Bonfiglioli Ridunori
Bon[jglioli U.K.

, Ouerpillar lndusrrial
Products Inc.

Channel Power
Transmission, Inc.

Davall Gear Co. Ltd.
Engelhardt Gear Co.
EngreconS.A.
Fairfield Mfg. Co.
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Foote-Jones/lllinols Gear
Globe Gear Cc.
Great Gear Corp.
Grupos Diferenciales
Hamilton Gear
Midwest Gear & Toni
Moore Gear Mfg. Co.
Nissei Corp. of America
Ohio Gear
Philadclpb.ia Ow'

Corp.-King of Prussia
Precision Gear Co.
i>IYsrile Corp.
Qualicast orp.
Rawling Gear
Reliance Gear Corp.
SantasaJ.o Gears Serville
United Slates Gear
Wedin Inti. lne.
West Industries me.
Westech Gear

Gears-lntemal
ACR Industries
Acme Gear Co.
TheAdn.msCompany
Adobe Precision Gear. [nco

Advance Gear & Machine
Aero Gear. Inc.
Aeroeom Industries Inc,
Allied Devices Corp,
AlUed G"CIIC Co.
AmariUoGw

Co.-Russellville
American Gear & Eng.
American Mach. & Gear
American Precision Gear
AphiS Engineering Inc.
Arrow GwCo.
Axicon Technologies
Bengal Industries Inc.
Bevel Gears (India)
Bilgrarn Gear Co.
Blanchm Machine Co.
Boston Gear
BOllJ\ 'Gear Mfg.
Buckeye Gear Co.
CMD (UK) LId.
Calicut Eng. Works Ltd.
Carbon City Products
Caterpillar Industrial

Products Inc.
Chardarn Gear Co.
Charles Bond Co.
Chicago Gear-D. O. James
Chicago Gear Works
The Cincinnati Gear Co.
Circle Gear & M achine
Cloye Gear & Products
Columbia Gear Co.
ComlTlel"CialGear &

Sprucket
Davall 'Gear Co. LId.
Dayton Gear & Tool
Dynamic Thol Grinding
EMCOG=
Engelhardt Gear Co.
Engrnne; Industriales

Rivera
Engrecon SA
Fairf""ld Mfg. Co.
Federnl Gear Corp.
Fleet Tooh Ltd.
Foote-Jonesrllhnois Gear
FOresI City Gear Co.
I'rnnlre Gear Woiks Inc.
Gear CO"1pan.yof America
Gear Produers (tIC.

The Gear Works-Seal!le
Geartronies Industries
Generated Gear &

Mochine
Globe Gear Co.
Greenshpon Engineering

WorksUd.
HMC
Hamilton Gear
Hanover Gear Mfg, lli
Harder Precision

Components
Harnischfeger
Highway Machine Co.
Horsburgh & Scott
Hua VlI1Ig Machine
rrw Spiroid
lndiana ToolJ1ndiana G5r
IDlech Corp.
Invo Spline Inc.
J&E Hofmann Eng.
Jackson Gear Co.
Jade Precision Gear Co.
!(A-Wood Gear &

Machine
Kreiter Geartech
Krupp Engineering Inc,
L + H Welding & Machine
Lawler Gear Corp.
Lyon Gear
M.J.H. Gear &. ToollCo.
MO Star Gear & Mach.ine
Maquinaria R.al. SA
Mascutech-Braun
Micron Instrument Corp.
Midwesl Gear

, Mld"·est (;ea. & Tool
Milford Gear Works
Milwaukee Gear Company
Modified Gear & Spline
Moore Gear Mfg. Co.
Moore Machine & Gear

anchang Gear Wo!"ks
Nissei Corp. of America
Nixon Gear
Nordberg Lokomo OY
Oliver 'Gear
Omni Gear & Machine
0' eillGear
Ontario .Drive & Gear
Orlandi Gear Company
Overton Gear & Tool
Pallerson Gear &. Machlne
Penn Machine Company
Pennsylvania G= Gorp.
Penntech
plelT)' Teclllwlogy
Phjladelphia Gear

Corp=Houston
Philadelphia Gear

Corp.-King of Prussia
Power Eng. & Mfg.
Precipart Corp.
Precision Gear Co.
Precision Gear Inc.
Precision Gems Inc.
Process Industries
Production Gear & Broach
Progressive Engineering
The ['I!rdy Corpol1l.lioo
Rap.idGear
Rawling Gear
Reliance Gear Co. Ud.
Reliance Gear Corp.
Riley Gear Corp.
Riverside Spline & Gear
Rj Link Intemational
Ronson Gears Ply. Ltd.

SID Precision, Gear
Santasalo Gears Service
Sa!eUite Clear
Schafer Gear Works Inc.
Shill Shin Entel1'rises
Sri Ven.kateshwara Gear
Textile Pans & Machine
Ttfco Gage & Gear
Trogetec Inc.
Trojan Gear Inc.
United Slates Gear
Von Ruden Mfg.
Wedin Intl, Inc.
West Industries Inc.
Westech Gear
Winzeler Gear
WotCeS!ef Gear Works
Xtek Inc.

Gears-Non-Circular
Advance Gear & Machine
Bengal Industries Inc.
Bilgrun Gear Co.
Calicut Eng. Wod<s Ltd
Cunningham Industries
OW Plastics
Gear Company of America
Generated Gear &

MacbJm:,
Globe Gear Co.
Hors.burgh & Scott
J&E Hofmann Eng.
Krupp Engineering Inc.
Me.ri.tGear Corp.
Midwest Gear & 1001

en-y TedmoIqgy
~ision Gear Inc.
Trogetec Inc,
Wedin InU. Inc.
Worcester Gear Works

Gears-Planetary
Acme Gear Co.
Adobe Precision Gear. Inc.
Amarillo Gear

Co.-Russellville
American Gear & ng.
Amencan Precision Gear
GMt) (UK) Ltd.
Capitol S!amplngli Corp.
Greenshpon Engineering

Works Ltd.
RapidGear
SID Precision Gear
Santasalo Gears Service

Midwesl Gelll" & toni
Moore Gear MIg. Co.
Moore Machine & Gear
Murray Brothers Mfg.
Omni Gear & Machine
PIC Design
Perry Tedmology
Philadelphia Gear

Co.rp.-Houston
Precision Ge<Il"Co,
l'!ecisiO!!Gears Lnc.
Process Induaries
Progressive Engineering
Putnam Precision

Molding. Inc,
R.L. Wagner & Assoc.
Rapid Gear
Reliance Gear Co.rp.
Riley Gear Corp.
Shill Shin Enterprises
Textile P!IIts & Machine
Tifco Gage & Gear
Trogetec Inc.
Trojon. Gear lne,
Wedin lnll. Inc.
Winzeler Gear
Worcester Gear Works

Gea.....Master
ACR Industries
Amarillo Gear

Ca-Russetlvllle
American Mach. & Gear
Arrow Gear Co.
Barlt lnt.enmtlonrul Corp,
BostonGear
CMD (UK) Ud.
The Cincinnati Gear Co.
Davall Gcar Co. Ltd,
Dayton Gear & Tool
Delroyd Worm Gear
Engelhardt Gear Co.
Engranes Industriales

Rivera
Fairfield Mfg. Co.
Fellows Corp.
Fl.ret Tools lid.
Forest City Gear Co.
The Gear Works-Seattle
Generated Gear &

Machine
Holroyd MlIcIIlne
ITW Heartland
rrw Spiroid
Invo Spline Inc.
M&M Precision Systems
]\iabr Corporathm
Modified Gear & Spline
Nanchang Gear Works
NaliolUll BnJacll
Nixon Gear
Perry Technology
Philadelphia Gear

Corp.-Houston
PhiladelpbiaGear

Corp.-King of Prussia
Precision Gage: Co.
Precision Gear Inc.
The krdy CotpOl1l.lion
Russell, Holbrook &

Henderson
SRP Tools Ltd.
SU Amerie a Inc.
Santasalo Gears Service
Shin Shin Enterprises
Spline Gauges Ltd.
Tifco Gage & Gear
Trogetec Inc,
Westerman Companies
Westem Spline Gage

IGears~Miter
Adobe Precision Gear; Inc.
American Gear & Eng.
American Precision Gear
Hub City. Inc.
Santasalo Gears Service

'GealS~Plastic
Acme Gear Co.
Allied Devices Corp.
American. Gear & Eng.
American Mach. & Gear
American Precision Gear
And.:mrex USA.
Arrow Gear·a,.
Bengal Industries 1.nc.
Bilgram Gear Co.
Boston Gear
Buckeye Gear Co.
Calicut Eng. WOIb Ltd
Capitol Stamping Corp.
Chicago Gear-D. O. James
Chicago Gear Works
Commercial G= &

Sprocket
Dabko Industries Inc.
EMCOGcars
Engranes Industriales

Rivera
, Forest City Gear Co.

GWPllIStics
Gear Company of America

, Gear Systems Inc.
The Gear Wads-Seattle
G-ears & Drive Systems
Geartronics Industries
Generated Gear &

Machine
Globe Gear Co.
Great Gear Corp.
Imcc·fI, Corp.
J&E Hofmann Eng.
!(A-Wood Gear &

Machine
Keller Machine Co.
M.J.H. Gear & Tool Co.
Martin Sprocket & Gear
.MIdwest Gear

Gears-Powder Metal
Aplus Engineering Inc.
Asro Sintering Co.
Ashot USA Inc.
BestMetal Corp.

I Burgess-Norton Mfg. Co.
Capstan A(lantic
Carbon City Products
Cloyes Gear & Products
Dabko Lndus!ries Ll!C.
The Gear Work.o;-SeatUe
Great Gellr COI1"

ITW Spiroid
Keystone Powdered Metal
Lyon Gear
M&M Pncislon Systems
Martin Sprocket & Gear
Metal Powder

Components
Moore Gear Mfg. Co.
Pennsylvania Pressed

Metal lnc,
Precision Gear Co.
St. Marys Carbon Co.

Shin Shill Enterprises
Tilco Gage & Ge.!r
Trogetec IDe.
Zenitb Sintered ProdU!:1S

IGears-Racks
ACR lndustnes
Allied Devices Corp.
American Macb. & Gear
American Metric Corp.
American Precision 'Gear
Andantex USA
Anderson Iatemational
Aplus Engineering Inc.
Asco Sintering C".
Bevel Gears (India)
Boonville Mining Services
Boston Gear
CoB Gear & MadTine. I·oc.
Capstan Atlantic
Carbon City Products

I Charles Bo!!!l Co.
The Cincinnati Gear Go.
Cin;le Gear &: Machine
Commercial Gear &

Sprocket



Cornell FOIge Co.
Dabko Industries Inc.
Davall Gear Co. LId.
Dayton Gear & Tool
EMCOGear.
Engelhardt Gear Co.
Engranes Industriales

Rivera
Federal Gear Co.p.
FellowsCorp,
Fleel Tools Ltd.
Foole-Jonesllliioolli Gear
Franke Gear Works Inc.
GWPlastics

Hamlschfeger
Higllway Mad:lille Co.
Hua Yang Machine
IDled; CO!p.
l&E Hofmann Eng.
Jade Precision 'Gear Co.
Keystone Powdered Metal
Krupp Engineering Inc.
Lawler Gear CoIp.
MO Sial' Gear & Machine
Maquinaria RaJ. SA
Martin Sprocket & Gear
Modified Gear & Spline
Moore Gear Mfg. Co.
Moore Machine &. Gear

alional Broach
Nixon Gear
Oliver Gear
Patterson Gear & Machine
Perry Tho:IIDoIogy
Pitch Templates. Inc.

I Ply-M.ar Tool Co
Poly Hi Solidur
Precipart Corp.

, Progressive Engineering
, Pulley Manufacturers [nco

Qualicast Corp.
Rapid Gear
Reliance Gear Co. Ltd.
Riley Gear Corp.
Riverside Spline & Gear
Ronson Gears Ply. I.ul,
STD Precision Gear
Satelhte Gear
Shin SlIb:! Enterprises
Sri Venkaleshwara. Gear
trogeteclnc.
Trojon Gear Inc.
Wedin Inll. Inc.
Worcester Gear Works

, Xtek [nco

Gears-Hingl
A"rr>e Gear Co.
Amarillo Gear

Co.--RosseUllilie
American Gear &. En-8.
American Precisian Gear
BOOI!vi1le Mining Services
C·B 'Gear & Machine. Inc.
Circle Gear & Macbine
Davall Gear Co. LId.
DeIroyd WorIn Gear
Engelhardl Gear Co.

Hamilton Gear
Indiana TooVlndiana Gear
lnsoo Corporation
Jade Precision Gear C-o.
MO StarGear &. Machine !

Nissei Corp. of America
OvettO!1,Gear & Tool
Production Gear & Broach I

Rapid Gear
Rawling Gear
Reliance Gear Co. Ltd,
Ronson Gears Ply. Ltd.
SID Precision Gear
Sa~o Gears Service

DeIroyd Worm Gear
Engelhard! Gear Co.
Euclid Universal CoIp.
Hamilton Gear
ITW S,piroidl I

Nis..oeiCorp. ofAmerica
Production Gear &. Broach
Rapid Gear
Raw ling 'Gear
ROIISOII Gears Ply. Ud.
STD Precision Gear
Sri Venkaresbwara (]ear

Gears-Spirall Bevel
ACR IndllMlie:.

Advance Gear &. Mru;hLne
Aero Gear, Inc.
Amarillo GelI1'

Amarillo Gear
Co.-Ru sellville

Arrow Gear Co.
Asco Sintering Co.
Asho! Ashkelon Indus,
Asuon Midwe.stern Inc.
Blanehat Machine Co.
Bonfiglioli Riduucri
Bonfigliol i U.K.
Bosron Gear
Bourn & Koeb
Burgess-Norton Mfg. Co.
CMD (UK) ua
Carbon City Products
Cate1J)i1iar Industrial

Products loc.
Channel Power

Tmnsmission. Inc.
, Chicago Gear-D. O. James

Ciateq, A. C.
The Cincinll31i Gear Co.
Curtis Machine Co, Inc.
,[)aval] Gear Co. LId.
Elecue .. :W. (India)
Enge1hardl Gear Co.
En.granes Industri..a1e.'

Rivera
Eog=o!! SA
Fairfield Mfg. Co,
Falk CO!p.
Foo!e-Jooe>Jllliooi Gear
The Gear Wcxb-Sei!!Lle
Gems &. Drive Systems
G101Je Gear Co.

P'recision
o d-ng

•

,

: A mechanical E J .. workholdlng
'I solution will immediately boost
your part quality and pr,oductivity.
Clamp on a symmetricall or li:rregu-
I!arsurface-pi,tch diameter clamp-
ing is our absolute speciality ..

But let's get precise
I , .

I· Accurate to within 20 millionth
of an inch

~ :~~.~:~~~.:~~.~.~.~~.~r.!~i!~y" .
~ !~~~~~~..~.~P~.~~~~.i.!.i.~ .
~ ~~~.~~~~I~.!'!Y...i.~~~~~~~~9.~.~:~~I'I.i~.
~ I~~~.y..~I~ ••!~~~~!~.:~.~.~..~~i!I~.t~!i.I~.

~ :~.~.~.~.~.~.!~~U~!!!~'~!.~!~.
Let's discuss an EMU precision
workholding solution for you today!

Gear Company or A.merica Sri Venka(~hw= Gear
The Gear Worics·SeaI!le
Gears & Drive Systems Gears"':Segment
Geartronics induslnCS Acme Gear Co.
Generated Gear & AmmilloGear

Machine Co.-Russellvill.e
Globe Gear Co. American Precision Gear
HMC C-B Gear &. Macltine.!oc.
Harder i'n:cision Circle Gear & Machine

Components Davall Gear Co. uti.

CIRCLE 13111

104 Otis, Strlll Nort1Iborougll itA 101532 BOD323: 3013 508 393 13110, Fu
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_----------- PRODIUCTS, & SERVICES INUEX _
Great 'Gear Corp.
Grupos Difereneiales
Hamilton Gear
Bioo
Horsburgh & Scott
Hua Yang Machine
Hub City. Inc.
Intech COIp.
Keystone Powdered Metal
Krupp Engineering Inc.
Micron Instrument COq?
Mldwesl Gear & Thol
Milford Gear Works
Moore Gear Mfg. Co.
Nanchang Gear Works
Nissei COq? of America
Ohio Gear
PIC Design
Philadelphia Gear

Corp.-Houston
Philadelphia Gear

Corp.-King of Prussia
Precision Gear Co.
Pres:rile Corp.
The Puxdy Corporation
Rawling Gear
Reliance Gear COq?
Riverside Spline & Gear
Santasalo Gears Service
Shin Shin Enterprises
Tech Sales Inc.
United States Gear
Von Ruden Mfg.
Wedin Inll.lnc.
West Industries Inc.
Westech Gear
Wmzeler Gear

IGears...;Spur
ACR Industries
Acme Gear Co.
The Adams Company
Adobe Precision Gear. Inc.
Advance Gear & Machine
Aero Gear. Inc.
Aerocom Industries Inc.
Albro Gear & Instrument
Allied Devices Corp.
Allied 'Gear Co.
Amari.IIo Gear

Co-Russellville
American Gear & Eng.
American Mach. & Gear
American Metric Corp.
American Precision Gear
Aplus Engineering Inc.
Arrow Gear Co.
Asco Sintering Co.
A,hot Ashkelon lndust,
Asbo; USA Inc.
Axicon Technologies
Barit Intematiom!.l Corp.
Bengal Industries Inc.
Bevel Gears (India)
Bilg:ram Gear Co.
Blanchet Machine Co.
Bonfiglioli U.K.
Boonville Mining Service"
Boston Gear
Boum& Koch
Box x Gear Mfg.
Buckeye Gear Co.
Bucyrus Intemaiional, Inc,
Burgess-Norton Mfg. Co.
C -B Gear & Machine, Inc.
CMD (UK) Ltd.
CaliCUI Eng. Works LId
Capstan Atlantic

36 GEAR TECHNOLOGY

Carlxm CilY i'roduCIl>
Caterpillar Industrial

Products Inc.
Channel Power

Transmission. Inc.
Chardam Gear Co.
Charles Bond Co.
Chicago Gear-D. O. rame
Chicago Gear Works
Ciateq, A. C.
The Cincinnati Gear Co.
Circle Gear & Machine
Cloyes Gear & Products
Columbia Gear Co.
Commercial Gear &

Sprocket
Cornell Forge Co.
Crown 'Gear B..V.

I Cunningham Industries
Curtis Machine Co. Inc.
Cycle Transmissions L.1d.
Dabko Industries Inc.
Davall Gear Co. !..td.
Dayton Gear & Tool
Dearborn Gear' & Tool Co.
Dynamic Tool Grinding
E.C. Machining, Inc.
EMCOGears
E1e(;lrex Izd, (India)
Engelhardt Gear Co.
Engranes Industriales

Rivera
Engreenn SA
Euclid Universal Corp.
Fairfield Mfg. Co.
Falk Corp.
Federal Gear Corp
FleelTools Lid.
Poore-Jonevllllnols Gear
Forest City Gear Co.
Franke Gear Works Inc.
OWPlasl;cs
Gear Company of America
Gear Products lnc,
Gear Systems Inc,
The Gear Wooks·Seaule
Gears & Drive Systems
Geartronics IndU5lJiCS
General 'Gear Corporation
Generated Gear &

Machine
I GlobaJ~J

Globe Gear Co.
Great Lakes Industry, lne.
Greenshpon Engineering

Works Ltd.
!-!MC

I Hamilton 'Gear
Hand Screw Machine
Hanover Gear Mfg. Co.
Harder Pt<x:i~ion

Components
Harnischteger
Horsburgh & Scott
Howard's Machine Shop
Hea 1{i!!1g Machine

i Hub City. [nco
rrw Spiroid
Indiana Tool/Indtana Gear
Insco Corponuion
Intech Cosp
Invo Spline Inc,
J&8 Hofmann. Eng.
Jackson Gear Co ..
lade Precision Gear Co.
KA· Wood 'Gear 8<

Machine
Keller Madlirn: Co.

Keystone Powdered Metal
Kreiter Geartech
Krupp Engineen.tlglnc.
L + H Welding & Machine
Lampin Corporation
Lawler Gear Corp.
Lulkin lodusmes Gear

Repair
Lyon Gear
MJ.H. Gear & Tool Co.
MO Star Gear & Machine
Maquinaria Ral. SA
Martin Sprocket & Gear
Merit Gear Corp.
Micron Instrument Corp.
MJdwest Gear
Midwest Gear & Tool
Milford Gear Works
Milwaukee Gear Company

I MobiJe Pulley & Machine
Modified Gear & Spline
Molon Gear & Shaft
Moore Gear Mfg. Co.
Moore Machine & Gear
Murray Brothers Mfg.
Nanchang Gear Works

l!!.g!!I'!I Gear Corp.
Nissei Corp. of America
Nixon Gear
Nordberg Lokomo OY

! Oliver Gear
Omni Gear & Machine
O'NeillGear
Ontario Drive & Gear
Orlandi Gear Company
Overton Gear & Tool
PIC Design
Patterson Gear & Machine
Penn Machine Company
Pennsyl vamia Gear Corp.
Pennsylvania Pressed

Metaline.
Pennrech
Perry Technology
Philadelphia Gear

Cotp.-HOI.ISlon
Philadelphia Gear

Corp-King of Prussia
Poly Hi Solidur
Power Eng. & Mfg.
Prudpan Corp.
Precision Gear Co.
Precision Gear Inc.
I'tecision Gears. Inc.
Prnsrite Corp.
Process Industries
ProdUCUOI1.Gear & Broach
Progressive Engineering
Pulley M..lInufacturers Inc.
The Purdy Corporation
Putnam Precision.

Molding, Inc,
Qualicast Corp.
R.L. Wagner & Assoc.
Rapid Gear
Rawling Gear
Reliance Gear Co. Ltd.
Reliance Gear Corp.
Riley Gear COl]>.
Riverside Spline & Gear
Rj Link International
Ronson Gears Ply. Ltd.
Ryle ManufactUring Co.
SID Precision Gear
Santasalo Gears Service
Satellite Gear
Schafer Gear Wads Inc.
Shin Shin Enlerprises

Sri Venkateshwara Gear
51. Mary~ Carbon Co.
SUd; Drive ProdIStero...l!g

lnstnunent
Tech Sales Inc.
Te x tile Parts & Machine
Tlfco Gage & Gear
Ihlgetec Inc.
Trojon Gear Inc.
United States Gear
Von Ruden Mfg.
Waller Machine Co., Inc.
Wedin loll. [nco
West Industries Inc.
Weslecb Gear
WeSlerman Companies
Weshlrn Spline Gage
Windsor Gear Co.
Winzeler Gear
Wohlert Corp.
Worcester Gear Works
Worrall Grinding Co.
Xtek Inc.
Zhuhai Intercontinental

Pulleys I!..trl.

Geal'S'-Strai ght IBevel
ACR Industries
The Adams Company
Adobe Precision 'Gear. Inc.
Advance Gear & Machine
Aero Gear, Inc.
AlJied Devices Corp.
Allied Gear Co.
Amarillo Gear

Ca-Russellvifle
American Gear & Eng.
American Mach. & Gear
American Metric Corp.
American Precision G~1t
Arrow Gear Co.
Asoo Sintenng Co.
Ashot Ashkelon Indust,
Ashot USA Inc.
A.lron Midwestern Inc.
Bengal Industries Inc.
Bevel Gears (India)
B ilgram Gear Co.
Bonfiglioli Riduttnri
Boofiglioli UK
Boston Gear
Bon. Gear Mfg.
BU'B",,·NortOll Mfg. Co.
CoB Gear & Machine, Inc.
CMD (UK) Ltd.
Calicut Eng. Works lid.
Carbon City Products
Caterpillar Industrial

Products Inc.
Channel Power

Transmission, Inc.
Chardam Gear Co.
Charles Bond Co.
Chicago Gear-D. O. James
Chicago Gear WOtkR
Ciateq, A. C.
Circle Gear & Machine
Commercial Gear &

Sprocket
CornellForge Co.
Curtis Machine Co. Inc.
Dabko Industries Inc.
Davall Gear Co. Ltd.
Dayton Gear & Tool
Engelhardt Gear Co.
Engranes Industriales

Rivera
EngrecooS.A.

Fairfield Mfg. 'Co.
Falk Corp.
feder.u Gear Corp.
Reel Tool. Ltd.
FOOle-JoneslIlJinois Gear
GW Plastics
Gear Company of America
The Gear Works-Seattle

I Gears & Drive Systems
Geartronics Industries
Generated Gear &

Machine
Globe Gear Co.
Great Gear Corp.
Grupos Difereneiales
Hamllton Gear
Hua Yang Machine
Hub City, Inc.
I ntech COq?
J&E Hofmann Eng.
Jackson Gear Co.
Key tone Powdered Metal
i'Cn!J1P Engineeri!1g inc.
Lawler Gear Corp.
MJ.H. Gear & Tool Co.
MO SIN Gear & Machine
Maquinaria RaI, SA
Martin Sprocket & Gear
MasooleCb·Bn!Un
Midwest Ge!!:tr &: Tool
Mjlford Gear Works
Mitrpak Power

Transmi ss ioMProducts
Moore Gear Mfg. Co.
Moore Machine & Gear
N!II1changGear Works
Nissci Corp. of America
Nixon Gear
Nord Gear Corporation

Ohio Gear
Oliver Gear
PIC Design
Penn Mackine Company
:Pury "lI'eclmology
Ph iladdphiaGear

Corp-Houston
Philadelphia Oear

Corp.-King of Prussia
Precipart Corp.
Precision Oear Co.
Pnsrite Corp.
Precess Iod ustries
Progressive Englneering
The Purdy ClH'pDnltioo
Rawling Gear
Reliance Gear Co. Ltd,
Reliance Gear Corp.
Ronson Gears Ply. Ltd.
Samasalo Gears Service
Shin Shin Enl~rpl"lSes
Sri Venkateshwara Gear
Stock 1)ri,Ye'ProdISteriing

Instrument
Textile Part., & Machine
Torque Trunsmission
Trogetec
United StatesG_
Von Ruden Mfg.
Wedin lntl. Inc.
West lndustries Inc.
Wesloch Gear
Wuu'L.o;or 'Gear Co.
Winzeler Gear
Wohlert Corp.
Worcester Gear Works
Xtek Inc.
Zero-Max, Inc.

Gears-Wonn
ACR Industries
AcmeGear Co.
The Adams Company
Adobe Precision Gear. Inc.

dvanee Gear & Machine
Aero Gear. Inc.

, Allied Devices Corp.
Allltld. 'Gear ,Co.
Amarillo Gear

Co-Russeltville
American Gear & Eng.
American. Mach. & Gear
American Precision Gear
Aplus EngLneeri.ngInc.
Bengal Industries Inc.
Bevel Gears (lndia)
Bilgrarn Gear Co.
B lanchat Machine Co.
Bonfiglioli Riduttori
Bonfiglioli U.K.
Boston Gear
Boum& Koch
Bon. Gear Mfg.
Buckeye Gear Co.
C-B Gear & Machine, [nco

CMD (UK) ltd.
Calicul &!g. Wooks Lid.
Channel Power

Transmission, Inc.
Charles Bond Co.
Chicago Gear·D. O. JaJl1eS
Chicago Gear Worb
Ciateq, A. C.
The Cincinnati Gear Co.
Circle 'Gear & Machine
Columbia Gear Co.
Commercial Gear &

Sprocket
Cone Drive Operations
Davall Gear Co. Ltd.
Dayton Gear & Tool
Delroyd Wonn Gear
EMCOGears
Electra·Gear
Engelhardt Gear Co.
Engranes Induslrialcs

Rivera
Euclid Univcr.;al Corp.
Falk Corp
Federal Gear Corp.
Reet Tools lId.
Render Corporation
fooIe..Jones/lllioois (lear
Forest CilY Gear Co.
Franke Gear Works Inc.
GWPlastics
Gear Company of America.
Gear Products Inc.

I Gear Systems Inc.
The Gear Won:s·SeaUlc
Gears & Drive Systems
Geartmnics Industries
General Gear Corporation
Generated Gear &

Machine
Globe Gear Co.
Gn:at Gear Corp.
Greenshpon Engineering

Works l.JIl:l.
Grove Gear
Hamilton Gear
Harder Precision

Componcrus

Hamisehleger
Holroyd MIiCItiM
Horsburgh &. Soon
Hua Yang Machine



1IIIi IPRODUiCTS &. SERVICES IINDEX •

Hub Cit)'. Inc.
Indiana Toollindiana Gear
Insco Corporation

, In!eCh Corp'.
J&:E HofmannEng.
jaekscn Gear Co.
KA·Wood Gear &

Mad!ine
K"ys~ Threaded

PnxlUCIS

lawler Gcill' Corp.
MJ.H. Gear &:Tool Co.
MO Sw Gear &: MachIne
Maquinaria Ral. SA
Martin Sprockel &:Gear
Mj!f,lI'd Gear WO!'~
Moore GeM Mfg. Co.
Moon: Machine & Gear

issei Corp. of America
_"'00 Ge3l'

Ohio Gear
Oliver Gear
Omni 'Gear & Machine
O' eill Gear
PIC Dc,ign
Patterson Gear &: Machine
Penn Machine Company
J?;enru;yl.omiaGear Corp.
Pennleeh
.P"fI")' 'Il.ld!ooIpgy
PIIillld!:Iphia Gear

Corp.":Hoos!oo
l'I1iladetphia Gear

Corp.-K.ing of Pn.tssia
Poly Hi Solidur
Power Eng. Mtg.
Precipan Corp.
PrecisionGear Co.
Preci ..ian Gear Inc.
Precision Gean; Inc.
Process Industries
Progressive Engineering
Rapid Gear
Rawling Gear
Reliance Gear Co. Ltd,
Reliance 'Gear Corp.
Renold Power

Transmi ion Corp.
Rexnord Corporation
R.iley Gear Corp.
RiVlnide Spline & Gear
Ronson Cle;m; Ply. L!d.
SID Precision Gear
San1IlSaloGears Service
SamlliICGear
Schafer Gear Works Inc.
Sbln -hln E~erprises
Sri V"nkau:shwara, Gear
Slerling Eioxtric
Stod< Dri.~~IuIlDll,

IDStruml!nl.

Te~tile PIIm & Machine
nrco Gage &: Gear
Trojon Gear Inc.
Wedin lrul, Inc.
Wesl Industries ,Inc.
W"-,,Ildt Gear
Wrndsor Gear Co.
Winzeler Gear
W"""",lerGear Works

IPinions
Acme Gear Co.
Adobe Piecisioo Gear. IDe.
Amarille Gear

C<:I.-'Russellville
American Gear & Eng.
AmeriQ!!'l Precision Gear

Andanlex USA
Anderson Internerional
Bevel Gears (India)
BOO!lviLleMiniIlI! Services
C-'B Gear &. Machine Inc.
Capitol Starnpings Corp.
Cin:le Gear & Maclllne
Delmyd Wonn Gear
e.C Machining. In".
General Gear C-Ol']lOration
Hanover Gear
nwSpiroid
Indiana TooLllmiLana Gear
Insco Corporation
MO,Sw Gear &: Machine

is.",i Coop. of America
Orlandi Gear Company

'Overton Gear & Tool
Pol)' Hi Solidur
Production 'Gear &. Broad!
Pulley Mimufadlm:n; Inc.
Rapid Gear
RawhngGeIUf
Relmnce Gear Co. Ltd.
RonSt'J01 Gears Ply. Ltd.
SID Precision Gear
SWllasalo Clears &n ice
Sri V~nka!eJiJtwa/l!Gear

Ratchets
Amarillo Gear

Co.-'Ro sellville
AmeriCaII Metric Corp.
American Precision Gear
Capilnl Slllmpinp C«p.
Circle Gear Machine
Commercial Gear &

Spnxkel
Davall Gear Co. LId!.
Engelhardl Gear Co.
MO Sial' Gear & Machine
Milford Gear Worts
Produ<:tioo Gear & 'BftlaCh
Rawling Gear
Ronson Gears Ply. Ltd.
S1D P=hion Gear
Sri VeDkate5hwara Gear

Serrati'ons
A('IJlC,GearCo.
Adobe Precision Gear. Inc.
Amarillo Gear

Co.";Russellville
American Gear & Eng.
AmeriC&! ,I'recls:ionGear
Circle Gear &. Machine
Euclid Universal Corp.
Heel Tools Ltd.
General Gear Corporation
Milford Gear Works
OrIJJn<Ii 'Gear Company
ProduQion Gear &:.'Blt>!!Ch
Rapid Gear
Rawling Gear
Ronson Gears Ply. Ltd
SID Precision Gear
Sri Venkalesbwara Gear

SpHnes
ACR Industries
Acme Gear: o,
The Adams Company
AdObe Precision Gear, Inc.
Mvance Gear ,MacbLne
Aero Gear. Inc.
Aeroeom Industries Inc.
Allied Devices Corp.
AWed Gqr o,

Amarillo Gear
Co.-Russellville

American Gear &. Eng.
American Ml!Ch. &. Gear
American Precision Gem
Aplus Engineering In c.
Arrow Gear Co.
A.sco Sinlerin.g Co.
Ashot Ashkelo» Indus!.
Bevel Gears (India)
Bilgram Gear Co.
Blaochal Mach.inc Co.
Boonville Mining Services
Boston Gear
Bon Gear Mfg.
'Buckeye Gear Co.
Burgess- onon Mfg. Co.
C-B Gear &. Machine, Inc.
CMD (lJKllld.
Caliool. Eng. Works lJd.
Capstan rlanrlc
Carbon Cily Products
Calerpillnr Industrial

Produru IIIC.
Chardam Gear Co.
Chicago Gear-D. O. James
Ciateq, A. C
The Oincl1lI1l!liGear Co.

, Circle Gear &: Machine

I

Cloyes Gear &. Products
Cold Forming Technology
Columbia Gear Co.
Commercial Gear &

I Sprocker
ClII1is Machine Co. Inc.
Dabko Industries Inc.
D.v"JI. Gear Co. Ltd.
Dayton Gear &. Tool
Dearborn Gear & Tool Co.
Delroyd Worm Gear
EMCOGears
Elmass : onh America
Engelhan:1I Gear Co.
Engrnnes lndustriales

Rivero
EngreCon SA
Euclid Unive:rsaJ Corp.
Fairfield Mfg. Co.
Federal Gear Corp.
Fleet Tools Ltd,
~~Jone..<IIllinois Gear
1'Ore..1 Cily Gear 0.

Franke Gear Works Inc.
Gear Company of America
Gear Products Inc.
Gear Systems Inc.
The GWl' Wo!ks.Seaule
Gears & Drive Sy terns
Geartronic Induslries
General ncar Corporauon
Geoerated Gear &

Machine
Global Gear
Globe G1!n Co.
Great Gear Corp.
liMC
Hamilton Gear
Hand Screw Machine
Hanover Gear Mrg. Co.
Harder Precision

COlnponents
Harniscbfcger
Heesburgh & Scon
Howard'. M.achine hop
HuaYatlgMachine
Hub City. Inc.
lndiarn! Toolllndiana Gear
IlISOOCorporation

Getting your degree in gears is ,easy
at Pfauter-Maag Cutting Teets

We offer two specialized classes. So, whether you are new 10 the
gear bu ine s, need refresher cour e or are inl.ere ted in learning
more aboutthe latest metal removal and measuring techniques,
we have a class for YOII.

"Basic Fundamentals
A comprehensive, four-day pmgram consisting of a coordinated
series of lectures given by Engineering, Production and
Inspection staff members. [I is an ideal course for individuals who
are new to gear making and are seeking a basic under tanding of
gear geometry, nomenclature, manufacturing and inspection.

./ Advanced Gear Process Dy-namics
This cour e i a three-day, hlgh-intenslty clinic (Ill modem metal
removal and measuring techniques for spur and helical gears. It is
structured for manufacturing and process management with an in-
depth look at. modem methods. application and hardware in the
gear manufacturing and measuring process.

Both courses include demonstrations of modern gear cutting at
the American PfauterlPfauler-Maag facililY in Loves Park,
Illinois.

for more information call (815) 282·3000 or vish our web site at:
hltp:Jlwww.pmcl.com.

Pfau,fer-Ataag Cutting Tools
CIRCLE 183

Nu\D.C.AJ~ Approved • Aircraft Certified • Pa rt.s Meta lIurgic ally Engineered
ESTA,'BLISHED' IN 1959'

Certified Servic es
G.ARBURIZE and H,CoiRDENING • Vertical to 11'• CARBON Iml DI NG

• DIE QUENCHING • VACUUM HEAT TREATING. NEUTRAL SALT BATH HARDENING
·NITRJDING:' DEEP FREEZING TO ·120·Fo MARTEMP,ERING

• ATMOSPHERE PROCESS GONTROIltD BY COMPUTERIZED' DATALOGGER
STBAIGHTENING·· COMP~m LABORATORY SERVICES

CIRCLE 123

AlA IGEA'RS, LTD., es1ablished in 1937, sipecializ.es in the ,manufactllre, of
Ihigh quality IPower transmission compon nls. Our mllin Iluoducls lire:

SPIRA'!. BEVEL GEARS - k1in9Blnberlll' maaimum diamefar 48 jnchal in
lI,mundl, ham-eut or IIappedfinisll.

o EAUK'DN • maximum crown wheel II iameter 26 illc1hes.
lI'elioll'll gears muirnum diameter 49.2 inc'lIes,

also with ground teeth a ntl custom made righl ,an Ie 'gem.

ATA offers treel.echnicBI' selllicefor ATA.'gem.
Our delivery time for s,pirB'11bevels ,is 1~--3months.

AlA 'GEARS,. INC.
19645 Detroit Road
Rocky River. Ohio, 44116
TI!le/FII'x: Z16·3S6·0Z89

AlA GEARS,lTD.
P..o.IBoll UOI AN-33~D1
r mpeIe •.Finlllndl
ie'l; 358·3"28701'11
Fax: 356.3·28/02491
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IFrom youlr sin.g'l!e
source for co.m:puterized
a·n:alylical andl functionalll
gaginglsystems
• GearNet'" server automatically

shares data for SPC, remote
analysis and ard1iving.

• Simple, frunillar interface idea] for
manufa.ctunng cell operators .

• Unmatched software selection,
lncluding bevel gear machine
correction package.

• P,entium® based technology: .
• Complete training and applications

support with every system.

3500 Series 'CNCGear
Manufacturing Process Contro~
Systems offer full four-axis Bexibility and
unsurpassed accuracy. Certification to.
.OOlmm traceable to NIlSTand probe

resolution to .OOO02m:m. You get
greater productivity, too, with up
to 20% faster througbput and
capadties to 95" in dfam.cLer.

200 Series Systems provide all the
perlormanceand durability of the larger
systems, but i.na compact size that's
perfect for high production parts up to
10" in diameter;

•••

I.......... .'.....'. ~
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GRS-2 Double-flank Gear Roller
System combines proven performance
with easy-to-use PC compatible software
to make inspection accurate and simple.
Tota:[composite, tooth-io-tooth and
runouttests determine if parts conform
to specification. Computer analy is ]ets
users specify AGMAor BIN standards,

, then determine the class of gear
achieved.

••

•

Dimensions Over Pins Gage measures
actual!tooth thickness at the pitch
diameter. A unique constant-pressure
gaging head assures f1epeatability and
aocuracy over the full range of the gaging
system-while greater throughput allows
you to inspect mere
parts and reduce
production costs.

Other M&M Precision Sy terns
inspettion products:
• Master Gears
• Spline Gages
• Variable Spline Indicators
• Fixture Gages
• Arbors
free brochure CaB9371859-8273
or fro< 937/859-4452.

PRECIIIIBN
SYSTEMS'
CBRPBRII,TIIIN

"THE METROLOGY & MO'TION PEOPLE"·
CIRCUE140
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• ' Sand Car~ide IH'abs,for Dry Machiningl
•. Heavy IDuty Raughill·.9 'andl Finish'ing Habs
• Indexa'bl'" ~aJbide Insert H'obs
• Sk:i:y.e Hobs ~

IU.~HAMPSHIRE IIOAD LMT.. rETTE
STOW,OH44224-1120' ~
IPIIONE:3m.940.4DU LOIIl "'~I~'WO.K'N" Ti!CMI<OLOQYQ,I!OUP
,'D: 3311-940.3591 .lIn."" ,. "'" • .1111111".·

3725-11tl.126tH:ST.
11001I11ID, WIIS300S
'HON1:: 100-225-0152
F.H: " ...713..50-0

CIRCLE 1159

RADYNE
,lnnovalDrs In' lnduction Heating

'·'00'-236..,8360·

CIRCLE 152

HANDS-ON TRAINING
Comprehensive courses for cylindricall and beveVhypoid
gear manlJfactuning, gear testing, special processes,andl
gear design. Gel hands-on training at our in-house, gear
school, or we'll teach customized courses in your facility.

Call 800-643 ..2nO to request our catalog via voice mail.
or call Mike !Edmonds, Training Manager, at 716-256-8791
fOr more information.

Gleason
CIRCLIE 129

"
,

I IBENEMAC

Your Sollution to,
Your iPitch Diameter
Workho!lding Plrob!lems

Benemac offers a completely new concept to locate and
grip on the Pi!tch Diameter of spur and helical gears up to
40° with the tccaucn of 1'5 or more pins. All using your
existing workholdlng device.

Why not send IUsyolUr drawings for rev,lew?

SYTEG Corporation
.25lMiddlesex Tpke. • P.O. Box 721 .0. Essex, GT 06426.
Tel: 860-767-1322. Fax: 860-767-1345. www.sycor.com

CIRCLE 149'
40 GEAR TECioIN.OLOQV

Inwcb COIp.
lnvo Spline Inc.
J&E Hofmann Eng.
Jackson Gear Co.
Jade Precision Gear Co.
KA·Wood Gear &:

Machine
Keystone Poy,dered Metal
Kreiter Gem1o::h
Krupp Engineering lnc,
I.+ H Welding &: Machine
Lawler Gear Corp.
Lyon Gear
M&M Preelslon Systems
MJ.H. Gear & lbol Co.
MO S!;u Gear & Machine
Micromalic Tcxlron
Mldwesl Gel!f
rlfidwesl. ·Gear & 1'0011
Milford Gear Wodu,
Milwaukee Gear Company
Modified Gear & Spline
Moon: Gear Mfg. Co.
Moore Machine &: Gear
Mul'r.lY Brothers Mfg.
Nanchwlg Gear WOfI;..
.. 'l~gl'-1'!!'Gear Corp.
'issei Corp. of America

Nixon Gear
Oliver Ge;g-

Omni Gear &: Mru:hil1e
O'Neifl Genr
QlllMlo Drive & Gel!!'
Orla.ndi Gear Company
Overton Gear 8£ Tool
Panerson Gerur 8£ M.i!Chine
Penn Macrune Company
Pennsylvnnin Gear Corp.
Penmech
Pen')' Technology
Philadelph ia Gear

Corp.-HousLOn
Philadelphia Gear

Corp.-King of Prussia
Power Eng. & Mfg.
Preeipan Corp.
Preci"OIl Gear Co.
Precision Gear Inc.
Precision Gem Inc.
Process Industries
Pmduclioo Gear & Broach
Progress! ve Engineering
Pulley Manllfac.111n:rsInc.
The Purdy CorpoMIdon
.R.L. Wagner & A..<sOC.
Rl!pid Gear
Rawling (kar
Reliance Gear Corp,
Riley Gear Corp.
Riverside Spline & Gear
Rj Link Intemational
Ronson Gears Ply. Ltd.
STD Precision Gear
Saruasalo Gears Service
Satellite Gear
Scharer Gear Work.<.lnc.
ShIn hln Enrerprises
Sri Ven.Jw_Ie.'l!war~ Gear
Sf. Mary. Carbon Co.
Tecb Sales Inc.
lifco Gage & Gear
Trogetec lnc,
TroJon GeM Inc.
Uniled SUlles CJClIl
Von Ruden Mfg.
Wallet M~ne Co .. Lnc.
Wedin. Inll Inc,
We,t Indus!nes Inc.

Wcstech Gear
W tern p!inI:. CIijle
Wimi_awCo.
Worce.'lcr Gear Works
Xlek Inc.

:Sprocklll
Acme Gm'Co .
Adobe Precision Gear. :roc.
Aero (lear, Inc.
Altied Devices Corp.
Allied Gmr Co.
Amarillo Gear

Co.-Russellville
American Gear & Eng.
Amen !Il1 MIlCh. &; Gear
American Metric Corp.
Amencen Precision Gear
Blaoclnn Machine Co.
8"'1'"1 Gear
Boum& Koch
B~k.~ye Gear Co.
Burgess-Norton Mfg. Co.
CoB Gear & Macbine. Inc.
C!!pitol SIarI.JPi!!gs Corp.
Capstan Atlantic
Carbon Cily Products
Chrumel Power

TI:!!!lMnh.,ioo. Inc:.
Chieago Gear-D. O. JaJ1lOS
Circle Gear Macbine
Cloyes (je;g' &; Product'>

olumblll Gear Co.
Duvall Gear Co. Ltd.
Engelhardl Gear Co.
!'airl1.eld Mfg. Co.
fleet Tools Ltd,
f_·JOlltJrJlioois Gear
Forest City Gear Co.
GWPlustics
Gear Produca Inc.
Gears &; Drive Systems
GI.-.b!!lGear
Globe Gear Co.
Grelll Lake lodwm)" Inc.
Hl!II!ilton Gel!!'
1J1SCil Corpomtioo
lntech C""p.

, l&E Hufmann Eng.
.Jackson Gear Co.
Jade Precision Gear Co.
KeyslOlIC Powdered Metal
Krei1er Gearlecb
L + H Welding 8£ Machine
Lrunpi:n CorpomUO!JJ
LyollGear
MO SIlD' Gear 8£ Machine
Maquinaria RaJ, S.A.
Martin Sprocket & Gerur

=-Idwesl·;ear
Ni~onGelU'
Oliver (leU!"
PI Design
PCllflSylvDIli.Gear Corp.
Penntech
P~l'ry1idulDlollY

, Poly Hi Solidur
Power Eng. &. Mfg.
PrtirIIe Corp.
Production Gear &. Brooch
Pulley Manufacturers Inc.
Putnam Precision

Molding. Inc,
Rl\pid Gear
Rawling Gear
R.eliaoo! Gel!!' Corp.

RIVCfSlde Spline 8£ Gear
Rj Link Internauonal
Ronson Gears Ply. Ltd.
Ryle Manufactwing Co.
ST!) Precision Gear
Saruasalo Gears Service
SalelUle Gear
Sdulfer Gear Worts loco
Sri VenkJI!oshwW>I Gem-
Te~tilc Pnrts &. M""trlrre
Torque 'Iransmission
Trogetec Inc.
Uniroo &llteo; Gear
West Indusmes Inc.
Wohk'rI Corp.
Xfek hie.
Zenilh Sinrered Prcdocts
Zi1uh"i Intercontinental

Pulle~s LId.

liming IPllll'eys
Acme Gear CIl.
Adobe Precision Gear. Inc.
AJrulJ'ilJo Gear

Co.-ilus.",(Jvill.e
merican Gear & Eng.

Arneric:rul ~etric Corp .
American Pm:is!OO Gear
Cin:1e GeM &. Machine
Davall Gear Co. Ud.
E. C. tllCnining. Inc.
Engelhardl Gear Co.
E!!Clid Universal Corp.
flee. T"oolsLid.
Jade Precision Gear Co.
Lampi!! Corporotioo
MO Sw Gear 8£ Mllchine
Poly Hi Solidur
Pulley Manufacturers ilnc.
Rapid Gear
Rawling Gear
Reliance Gear Co. Lid.
ROllSOn Gears Ply. Lid.
51'0 Precision Gear
S:mIll,Wo Gears Service

Other Gears I.Olives
Andantex USA-

C,.cfo,dtJl Drives
Bevel Gears (lndia)-FiuY

CluJclJ~s. Cu.rtnm.
Madl! Gear Boxes

Bonfiglioli Ritllrllori-
PlaM/al)' Gear 80M.

CoB Gear & Machine. Inc
-Gear R£tIuar.RqxJiT

Capil.ol StampiQgs Corp
-Sruritrg &clon

Cl>:nEl~
lnc.-Cyc/(Jidn/ Drives

Cold Fonning Technology-
Protorype <I: Pm(/.
uction Spline Rolling

Commercial Gear 8£
S~~Ja ...Chow.,
LorgeDi_ref' OM"

I Cooe Drive Operation.<-
DoubJe·E",·~lnping
WomJG ears

Crown Ge>lr B.V.-FIlt'I!
(dim<. C)·lkro Gmn

Davall Gear Co. Ltd.-
FauCilJlcMS

Oelroyd Worm Gear-Ill;>,.",
Gear S~fd RrduulS

Euclid Univm;al Corp.-
C_·Drsi~d
Gea«R~ducrn:

http://www.sycor.com




_---------- •• IIPRODUCTS & SERVICES IINDIEX _

Fairflcld Mfg. Co.-
Custom Mec/umical
Assemblies. Design or
IJlJ.ild10 print

Federal Gear Corp.-
Gearbo x Rebuild &
Recolldili{""

Fleet Tools Ltd.-High·
Precision Gearheads

Flender-Graffenstaden-
High Speed &
Epicylic

Franke Gear Works
Inc.-Double
Enveloping
Wonn & Gear Sets

Gajra Gears Ltd.-Gear
TrallslllissiOiIS

Gear Company of
America-Evaloids

Geanronics Industries-
Generated Pinion Rod

General. Gear Corporation
-High Helix
Gears, Speedometer
Gears & Rotor»

Globe Gear Co.-Melric
Gears

H8JIlcr Gear--C'J.Slom Gear
Manufa.cturing

Hand Screw Machine-
SerratiolCs
for Strapping

Harmonic Drive
Technologies-
Harmonic
Drive Transmissions

ITW Spiroid-Spiroid
Gears, HeJieO/I Gears

Keller Machine
CIJ.--C,,-,lom Gears &
Sprockets

Micron Instrument Corp.-
Gearheads

1 Nixon Gear-Ground
Gears

Ohio Ge,ar----TraJ1smissio.ns
Oliver Gear-Gears Up To

lO'Dia.
Orlandi Gear Company-

HYdraulic Pump
Gears

Philadelphia Gear
Corp.-King of
Prussia-Epicyclic

Production Gear &
B.ruach-lmemal
Broaching

The Purdy 'Curpor~tion-
C!lr:vic Co~pling8

R. Cushman & Associates-
Traction Drives

Rawling Gear-Face
Clinches

Ronson Gears Ply.
Ltd.-Face Clutches

Spline Gauges Ltd.-
Oil Test Gears

Sri Venkllleshwara
Gear-Traction Drives

Sussex Gear Company-
Linear ActllaIors

Trogetec Inc.--Cydoidill
Gears & Harmonic
Gearing

United States Gear--ClIIvic
Cuuplings

Wedin lntl. Inc.-Crolil1d

42 GEAR TECHNOLOGY

Gears mAGMA 14
Westech Gear-Specials
Wahlert Corp.-Flywl!eel

Staner Ring Gears
Worrall Grinding Co.-

Film Sprockets
Zero-Max, Inc.-Torque

limiters

GEAR MANUfACTUR·
ING MACHINES

Broaching Machines
American Broach
Colonial Tool Group Inc.
Detroit Broach Co.
Elmass North America
Fassler
General. Broach & Eng.
Jack Dustman & Assoc.
Kingsford Broach & Tool
Miller Industrial Service
Mitts & Merrill L.P:
National Broach
The Ohio Broach &

Machine Co.
Sales Consultants
Ty Miles Inc.

Chamfering IMachines
American Wern Inc.
Ataka Engineering
Basic Incorporated 'Group
Best Engineering Co., Inc.
Boum& Koch
Chamfe.nnatic, Inc.
Eltech Inc.
GMI
Jack lDustn:ulD& Assoc.
National Broach
Ravjeet Eng. Specialties
Redin Corporation
SU America Inc.
Schenck TUrner
V & R Associates
WMW Machinery

OeburJiing Machines
Basic InrorpomtedGroup
Best Engineering Co .. Inc.
Burly tic Systems
Eltech Inc.
aMi
Holroyd l\IJacl:iliJe
Jack Dustman & Assoc.
Progressive Technologies
Redin Corporation
SU America Inc.
Schenck Turner

EIiJMiMachines
Basic Incorporated Group
Bluegrass Precision

Mac.hinery
Charmilles Technologies
Ea'lCo-Spatcatron
Hansvedt Industries Inc.
K'OK International Corp.
Makino
Mecutool USA Ltd.
Okamoto Corp EDM Div.
Raycon Corpomrion

Sales Consultants

,Generating Macltines
A.meriCl'ln PfaUler, L.P.
AtllG! Hngineering

1 Basic Incorporated Group

The Gleason WOl:ks
Sigma Pool-Liebherr
V & R Associates
WMW Machinery

'Grindingl Machines
American Broach
Amerieen Pfauter, L;P.

, Basic InrorpomtedGroup
Bluegrass Precision

Machinery
Bourn & Koch
Elrech Inc.
OTI Technologies Inc.
The Gleason Works
Gleason.Pfauter

Maschinenfabrik
Hermes Machine Tool
Hofler Maschinenbau
Hoglund Technology
Holroyd Mucl!ine
Laprnaster furl
Meccanica Nova Corp
Miller Industrial Service
Mils",bi.shi Maclllne Tool
National Broacb
NurmacIne,
Okamoto Corp EDM Div,
Reishauer COI'p.
SU America Inc.
Sales Consultants
Sigma Pool-Liebl!err
USACH Technologies
WMW Machinery

Heat Treating
Equipment
Ajax MlgnelOOnnic Corp.
Bluegrass Precision

Machinery
Can-Eng Furnaces Ltd.
Contour Hardening Inc.
Engineered Heat Treat
T1~ Grieve Corporation
Holcroft
lnductoheat Inc.
K.H. Huppert Co.
McEnglevan. Industrial

Furnace
Pacific Industrial Furnace
Pillar Industries
Quench Press Specialists
Radyne Corporatien
Surface Cemhustlon Inc.
TOCCO Inc.
Therm Alliance Co.
Welducl.ion Corporation

Mobbing Machines
American Pfaoter, L.P,
Basic Incorporated Grou-p
Bourn &. Koch
Fayscou Co.
Tbe GlellSDll Works
Gleason·Pt"aut.er

Musdullcnfabrik
Hermes Machine Tool
Ikegai America Corp.
Kocpfer AmericaL.I'..,C,
Milsubisld Machine Tool
National Broacb
Parker Industries
Reishauer Corp.
Sales Consultants
Sigma. Pool-Liebherr
V & R Associates
WMW Machinery

lI'oning IMachines
American Pfauter, L.P.
Basic Ineorpon utedGroup
Bates Technologies Inc.
Bluegrass Precision

Machinery
Engis Corp.
Fassler
GMI
The ,Gleason Works
Nattenal Broacb
Reishauer Corp.

Inspection Machines
Alpha Precision Inc,
American Pfauter; L.P:
Basic Iocorpol"olled Group
Best Engineering Co .• Inc.
Bluegrass Machinery
Bourn & Koch
DJ.G.L1'.
Dyer Company
PGT Gage & Systems Inc.
GiddIDgs & II..ewis
The 'Gleason Works
ITW Heartland
Jack Dustman & Assoc.
Kokusai Inc.
M&M Precision System
Mahr Corporation
Manufactured Gear &

Gage
Miller Industrial Service
Moon Products a..
National Broach
New Age Industries Inc,
Ono Sokki Technology
Precision Gage Co.
Profile Engineering
Progressive Technologies
Reishaner Corp.
Rota- Technology Inc.
Sigma Pool-Liebherr
Spline Gauges LId.
United "I!'odlSupply

Keyseating Machines
Bask: Incorporated Group
Colonial Tool Group Inc.
Elm= North America
Mitts & Merrill L.P.
"TheOhio Broach &

Machine Co.

Lapping: Machines
Basic Iocorporated 'Group
Bluegrass Precision

Machinery
Engis Corp.
The Oleason Works
Lapmaster Intl,
Sigma Pool-Liebherr

Measllring Machines
Alpha Precision Inc.
American Pl"auter, L,P.
Basic Incorporated Group
Best Engineering Co .. [nco
Bluegrass Precision

Machinery
Holroyd Mucbine
Krautkramer Branson
Mahr Corporatieu
Miller Industrial Service
Ono Solli Technology
Precision Gage Co,
Profile Englneering
Rota-Technology I11C.

Sigma Pool-Liebherr
Spline Gauges Ltd.
United Tool Supply

Shaping: Machines
American .Pfauter, L.P.
BaSic l!!curpun\ted Group
Bluegrass Precision

Machinery
Boum& Kocb
Elmass North America
Fellows Corp.
The Gleason Works
Gleason-Pfaut •• ·

MuschLne!!fabrik
Hem je s Machine Tool
Milsubishi Machine 1'0011
Parker Industries Inc.
Sigma Pool-Liebherr
WMW Machinery

Shaving Machines
American Ptauter, L.P.
Basic Incorporated Groop
Bluegrass Precision

Machinery
Elmass North America
The GleBSOu Works
GleBSOn·Pfauter

Mascltinenfabrik.
National Broach

Spl ine IRolli ng
Machines
Colonial Tool Group Inc.
General Broach & Eng.
Micrornatic Textron
Mi.t~ubisbi Machine Tool
Moore Products Co.
Nadonal Broach

Testing Machines
Basic Incorporated Group,
Best Engineering Co., Inc.
Fellows Corp.
The GI'eason Works.
Holroyd Machlce
n:w Heartland
Krautkramer Branson
Labeco
M&M lTedsion Systems
Mahr Corporation
Manufactured Gear &

Gage
NewAge Industries Inc.
Ono Sokki Technology
Parlu!r Industries Inc.
Precision Gage Co.
Profile Engineering
Sigma Pool-Liebherr

Turning Machines
Basic Incorporated Group,
Bluegrass Precision

Machinery
Hermes Machine Tool
J&E Hofmann Eng.
Jack Dustman & Assoc.
Miller Industrial Service
Milsllbishi Machir:lI~Tool
Sales Consultants
V & R Associates
WMW Machinery

Warm Milling
Machines
Atnt,:ricwt Pra.u.ter, L..P.
Basic Incorporated Group

Eltech Inc.
GTI Technologies Inc.
Koepfer America L.L ..C.
Sigma Pool - Liebherr
WMW Machinery

Other Gear
Manufacturing
'Machines
American Broach-CNC

Broach Sharpeners
Amettcan Wem Inc.-

Polygoll Cuftiflg
(ProjihUillg)

Atab Englneering-
Cutter Sharpening
Machines

Cold Fanning
Technology-Spline
Rolling Automatic
Loaders

Diamonex-
Gear CoaJiflg
Systems

D.l.iG.LT.-Cear DoIa
Gages

DoAI.I-Sawillg Machi",,,
&. Blades

Dye.. Comp.3.llY-
Mac/lille Visioll

aMI-Tooth Rounding &
Painting Moc/rines

GTI--Cllrler Sharpeners
Giddings & Lewis-

Coordinar«
Measurill8 Mac/lilies

Gleason-PfanLer
Maschinenfabrik
GmbH-
Spline Millers &
Grinders, Shobbers,
Milling Machines

Hoglund Technology
Corp ..-Computerized
Whee! Dressers

ITW Heartland-
Burnishing Machines

, IkegaJ AmeriCl! Corp.-
Hob Slutrpellers

Kapil' Sales &; Service-
OeuI& Form
Onl/ding Mac/lines

1!.M1~Felte Inc.-Stow-
Rack Millers &
Culters

MaliI' Corpurallon-Halld
Held Gear & Spline
lnspeaion Tools

Manufacturing Technology
InC.-Friclioll Welding
Machines

Mitsubishi Laser-Laser
Culting Macizines

NewAge hulw.:/Ties j.I1C.-

Hardness
Tesrers-Au{() Ih;nrerse

Parker Industries, Inc.-
Cutter Sharpellers

Progressive Technologies-
Surface Treatment

Ruycon Corporation-
Laser Weldert!

Reishauer Corp>-
Thread and Worm
Grinding Machines

Sytec Corp.-
E..d .Finishing
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United 1'001 S!!pply-

Gages
Welduction COtpOOItion-

Induction H~atillg
EqrlJimlOiJ

IGEAR: MATERIALS,

IGear Blanks
Accurate Specialties Inc.
Blandwt Machine Co.
Cornell Forge Co.
Dabko Industries Inc.
Dayton G=" & Tool
Disston Precision Inc.
Durn-Bar
EMCOGean
EJma.ss N<lI'Ih America
The Gear Works-Seanle
Generated Gear &

Machine
Globe Gear Co.
Harder Precision

Components
Horsburgh .& Scort
Howard's Machine Shop
InleChCorp,
L + H Welding.& Mac:bine
Lmkin fndUSlries Gear

Repair
Milfonl Gear Works
Mobile Pulley .& Mach.ine
Moore Machine .&Gear
PIC Design
Penntech
Pen')' Technology
Portland Forge
Power Eng . .& Mfg.
Precipart Corp.
Presdte Corp,
Process Industries
Quajicasl Cotp.
Rj Link International
Satellite Gear
Schafer Gear WIlfb Inc.

lo.dI. Drive
P,rod!!dsiSteriing

Instrument
Trogetec Inc.
Wahlen. Corp.

I

W~I Grind;ng ce.

, PlastICS
Dayton Gear .& Tool

i The Gear WOI"ks-SeauJe
Globe Gear Co.
Hoechst Celanese Corp.
Howard's ~'!dtine Shop
Intech Corp.
Trogmclnc.

Powd'er,ed Metals
Asco Sinu:.ring Co.
Burgess-Nonon Mfg. Co.
c.rlJo" City ProdIJC\li
'The Gear Wocks-SeaLUe

Steels
'Cru<:ible Service Centers
Oayloo Gear .& Tool
Di 100 Prerisioo Inc,
EJma.ss North AmeriC!!
Forging Specialties
The GearWorb·Seaule
Globe 'Gear Co.
Impact Strategies Inc.
Latrobe Steel Company
Lovejoy Stecl

Company-Qmrlotte
Lovejoy Steel

Comp;my-Cil!cinnati
Lovejoy Steel

Compan.~treetsboro
Lo~-ejoy Stecl

Company- Yook
Moore Machine .& Gear
Thlgelec Inc.

Milb!,lIrt\Enginctting. Inc.
MUrOl'd Gear Works
Moore Machine & Gear
NASA Lewis Research

Cen!el"
NCAO'f
Onl:li:rlo :DriVl! .& Gem"
P. F. M-'lliey Inc.
Packer Engineering
Pennsylvania Gent Corp.
Power Eng, & Mfg.
PowcrtrninEngineers
Precision Engineering
I'!ecision Gear Inc,
ProI'IIeEoglneering
R. Cushmnn & Associates
Reilly 'Engineering I.DC.
Riley Gear Corp.
SBR CO!\Sulling
Sales Consuhants
Satellite Gear
Societyof Manufocluring

Engineers
sonwW"e EngineerIng

Service
Spline Gouges ltd.
Sussex Gear Company
Swiglo Me!.I!IJu..rgicaJ

Consulting
Technimel Corp.
Ttfco (illge & Gear
Trogd.ec loc.
U.S. Tech Corp.
UIIrOO Incoeporated
Universal Technical

Systems
\(!!Il G~!!·&eea E.ng.
Wedin InU. Inc,
Wes.1'ex Gear Inc.
Westeeh Gear

INRPP 2870 Wildemess Place
Boulder; CQ'B0301
FAX: 303447·1131

Other :Materials
Cn!cible Service Centers-

High Speed Stee! For
CUlling Tool.!

Durn-Bar-Colliinuous
C<tt, Iron Barstock

In!eCb Corp.-Plns#clMeI111
Composi, ..

Lovejoy Steel
Company--CharlOJ!te.
'Cincinnati ..
Streetsboro,
Yori<-Casl/ron

Portland Forge.-Carban/
Alloy Steel Forging~

SIFCO Sdectl"l: l'Iall!:\g-
Brush Plated'Stop-
0jJ and Wear-i"
Coatings, Blwh
P/min.g ,Chemialb

Trogetec Inc.-Spedal

Consulting:
Advance Gear &; Machine
Aero Gear. Inc.
Aplus Engineering Inc.
Applied Mecha.niques
AsIDn Metallurgical

Services
Axicon Technologies
BesI Engineering Co .. toe.
Boom & Koch
C-Dol Engineering
Carbon CilY I?'nxfuct.s
Ciateq,A.C
The CincinI!al:i Gear Co.
Cootoor Hardening Inc,
Da.bko Indll5mes Inc.
DaytO!l Gear&. Tool
Drive Systems Technology
Dynamic Metal Treating
Engranes IndllStriales.

Rivera
FairfLekl Mfg. Co.
GMl
GWPlastics
Gary P.Mow=. Inc.
~hllda..

'Iecnologia de

En~!l!!ge!l'
'Ibe Gleason Works
Gu.y Ci1!der Consulting
Horsburgh & Scou
Hy-Mech Sys!en.JS Inc.
I.S_P'J.A.E.
Implld Strategies Inc.
1nIL"'Ch Corp.
J&.B Hofmann !lng.
Jac:k Dustman &. Assoc.
I....Iibeco
McGwyClear
1\111111willd.ured GeaJ' &.

G!!ge
Maqufn3l'ia RaJ, SA
Mechanical & Structural

Design & Software

Cryogenics
American Brazing
Best Et\gillOC-ring' 0' .• Inc.
Horsburgh &. Scon
Impact S!ro.tegie; Inc.
Iron Bound Heal Treating
J&E Hefmnnn Eng,
Paulo Products Company-

Bessemer
Paulo Products Company-

KaMas City
Paulo Products Company-

Memplill;
Paulo Products Company-

Murfreesboro
Paulo Products Company-

Nll!ihvilie
Paulo ProdIJCIS Company-

St. Louis
1'rogl!1eC Inc.

IIIRPP Sal'es& Service 303·938·9737

Fault Analysis
American Slrcs~

Technologies
Applied Mechaniques
Asho! Ashkelon Indus\.
AsbOl USA Inc.
AsIOll McwIlurgkaJ
Ciateq, A.C.
The CinC'inruIli Gear Co.
DaYlon Gear &. Tool
Drive Systems Technology
FairfIeJd Mfg. Co.
Horsbwgb & Scott
Hy-Mccb Systems Inc.
I.S:PJ.A.E.
J&:E Hofmann Eng.

Sales and Servic-e for all .Kapp and Niles Grinding
Machines, Accessories, and TooHngi

KRPP TeCN 303·447-1130
Involute, Modified lnvolute, and N'on~lnvolute CBN

Tools for .Kappand Niles Machines
• http://www.ka{JP-u~a,CQm •

CIRCLE 165

InducUon Heal Treating Equi,pmenl I

Induction Gear Hardening • Scanners
Ultra~Case • One Sho,1Harde'ninlg

ILift~Rotates • Power Supplies
Automationl '. Co,mplete Factory CeUs

Heatneating lOevelopmerlit

1745 Overland; Avenue > Warren. OH 44462
Phone: (330) 372-8511 •. (800) 547·1527· FaJ(:(330) 372·8608

CIRCLE 118

CIRCLE 181

YOU ICAN'T IBEAT MOORE FOR, HIGH VOLUME
GEAR INSPECTION; SYSTEMS.

Gear gaging lI!!.perisncs: For rnora than 50 years, Moore has been design-
ing and producing quality, reliable gear gaging systems; now offers widest
range of functional gear gaging. systems,

Gear gaging' technh:a'i back·up: In the U.S., Moore has over 1,000
employees and a 375.000 square 1001 manufacturingfllcility with full engi-
neering: services.

GII!!r IIDginll1 adv ncedl eleenenles: Moore's sister division,
IIn.strumenti and! Controls, provides sophisticated 'computer hardware and
software for process control assistance,

Gear 'g g'inO sizl capabilities; Big enough to handle major programs,
but specialized enoulJh to iprovide personal attention.

CM)ORE]
Moore Pmducls, ICO.
MeaS1!nlments S}'$L!!!$ DiviJio!!
Sumneytown Pib.Spri!!U HOUIII. Pili,'1!I471'
"JiEL: 215-646-7400 l!23520 fAX! 21 !j..65).m41

CIRCL'E 162
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III IPRODUCTS & SERVICES IINDEX _

Lufkin Industries Oear
Repair

Mechanical &. Stmctural
De.~igtt &. Software

Milburn Engineering. Inc.
I Modem Industries Inc.

NASA Lewis Research
NatiollllJ Me!rology
PlI.cker Engineering
Philadelphia Gear

COIp.-tlooston
Powe!'!!'ain Engineers
Reilly Engineering Inc.
Surfece lb::bno[ogy, Inc.
Toc.hnlmcl Corp.

, Trogetec Inc.

Universallb::hnical
System

Wes·Te~ Gear Inc.
Westech Gear

Gear IDesign
ATA Gears fnc,
Advance Gear &. Machine
Aero Gear, Inc.
Allied Devices Corp.
Aplus Engineeri.ng [nco
Applied Meeblmiques
Arrow ,Ge;u- Co.
Ashot Ashkelon Indust,
Ashot USA Inc.

Axicon Techno.logies
BestMetal Corp.
Blanehat Machine Co.
Boston Gear
C-Dat Engineering
CMD (UK) Ltd.
Carbon City Products
Caterpillar Industrial

Products Inc.
Ciateq, A.C-
The Cincinnati Gear Co.
Columbia Gear Co.
ConlOul' Hardening Inc.
Cunningham Industries
Dayton Gear &.Tool
Drive Systems Technology

DynamicTool Grinding
EMCOGear.;
Electra-Gear
Engranes Industriales

Rivera
Fairfield Mfg. Co.
GW Plastics
The Gear Works-Seattle
Gearesearch Assoc.
Gears & Drive Systems
Geartech Ucla -

Tecoologia de
Engrenagens

The Gleason Works
Global GeaF
Guy Crader Consulting

NOW
-...---U HAVE

ER CH:OIC!E
and it's made in A!MERIC.A!

•••

AJW Systems Co. announceSlhal it is now a
manufacturing source of spiral gear roughingl
and finishing: cutters, and bodies.

We also can manufacture new spirall
cutter bodies in diameters of 5" thr,oughl 112."
at present.

AJW can also supply roughing and finishing
cutters, hardware and replacement parts for
most 5"-12" diameter bodies,

Whether lit's service or manufacturing, con-
sider us as an alternative source for replace-

I men! parts and hardware as well as bodies
and cutters.
You'll be in fora pl'easant surprise.

NEW! Straight Bevell Cutters.

I I II I

Royal Oak, Michigan 48067
Tel: (248) 544-3852 • Fax: (248) 544·3922

I I I I II I II I
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HMC
Harder Precision

Components
Holroyd Macl!i!!.e
Horsburgh & Scott
Hy-Meeh Systems Inc.
l.S.P.JAE.
ITW Spiroid
Insco Corporation
Intech Corp.
J&.E Hofmann EIl~
Kreiter Geanech
Labeco
Lufkin Industries Gear

Repair
McGinty Gear
Maquinaria Ral, S.A.
Mechanical &. Structural

Design &. Software
Milburn Engineering, Inc.
Milfotd Gear Works
Milwaukee Gear Company
Moore Machine ,& Gear
NASA Lewis Research
O'Neill Gear
Ontarl.o Drive & Gear
PC Enterprise>
Packer Engineering
Pennsylvania Gear Corp.
Penntech
Power Eng. & Mfg.

Reilly Engineering Inc.
Riley Gear Cmp.
, BR Consulting

ociety of Manufacturing
Engineers

Spline Gauges Ltd,
Sussex Gear Company
Tifco Gage ,& Gear
Trogetec Inc,
Universal Technical

Systems
VIl! ~tpell.Ret£e Eng.
Von Ruden Mfg.
Wedin inti. Inc.
Wesllndustri", Inc.
Westech Gear
WilLUller Gear
X!ek Inc,

Gear Engineeringl
ATA Gears Inc,

Advance Gear &. Machine
Aero Gear. Inc.
Allied Devices Corp.
Aplas Engineering Inc.
Applied Mecbaniques
Arrow Gear Co.
Asbot Ashkelon Indust,
Ashot USA Inc.
Axicon Technologies
BeslMetal Corp.
Blanchat Machine Co.
Boston Gear
Boom & Koch
C·DaI Engineering
CMD(UK)Ud.
Ciareq. A.C-
TIle Cincinnati Gear Co.
Columbia. Gear Co.
Contour Hardening Inc.
Dabko Industries Inc.
Dayton Gear &. Tool

, Drive Systems Techoology
Dynamic Tool Grinding
EMCO·(kars
Electra-Gear
Engranes Industriales

Rivera
Fairfield. Mfg. Co.
Federal Gear Corp.
Gear Research Institute
TIle Gear Works-Seanle
Gearesearch Assoc.
Gears & Drive Systems
Geartech Ltda, - Tecnologia

deEn~getts
GIobalGeu
Guy Crader Consulting
Harder Precision

Components
Holroyd Machine
Horsburgh & Scott
Hy-Mech Systems Inc.
I.S.PJ.A:
Insco COIpOration
Intech Corp.
J&E Hofmann Eng.
Kreiter Gearteeh
Labcco
Lufkin Industries Gear

Repair
Lyon Gear
Maquinaria R.al. SA
Mecblmical &. Structural

Des.ign &. Software
Mjlbum Engineering, Inc,
Milford 'Gear Works
Milwaukee Gear Company
Modem Industries Inc.
Moore Machine &. Gear
NASA lewis Research

Center
NCAD'T
Nixon Gear
Notdbell! Lokcmo OY
O'Neill Gear
O!!lLno DriVe '& Gear
Packer Engineering
Pl!t!mon Gear ,& Machine
Pennsylvania Gear Corp.
Pel!1ltech
Philadelphia Gear

Corp.-HOlliilon
Power Eng. & Mfg.
Powcrtmin Engineers
PreciplIfI Corp.
Precision Engineering
Precision Gear Inc.
~riteC()rp.
Process Industries
ProFile Engineering
Qualicast Corp.
R. Cushman & Associates
Reilly Engineering Inc.
Riley Gear Corp.
SBR Consulting
Society of Manufacturing

EngilleeTs
Software Engineering

Service
Spline Gauges Ltd.
Siock Drive

ProductslSterling
In..'<IrUment

Sussex Gear Company
Tueo Gage &. Gear
Trogetee Inc.
Universal Technical

Sy terns
Van Gerpen-Reece Eng.



PRODIUCTS 8: SERVICES, IND~X 1_-••••••••• _--------------------------------------

I

Wedin mil .. lnc,
Wes-Te.x Gear Inc.
We.t~Inc.
W=bGear
Wu=IefGemr
XlCk In<:.

'Grinding
ACR~
Advance Gear & MlIchine
Aero Gear. Inc.
Aeroeom Indnsu:ies Inc.
A1lIHI Car Co.
Americ.an Brwcb
Aplin Engiroeaing Inc.
Arrow Gear Co.
AshoI Ashkeloo InduSl.
AshDI USA Inc_
A.x.icon Thdmologics
Blnnchat Machine Co.
Bostoo Gear
Bourn & K.ocb
Brighlon Industries CoIp.
BUC)'Ill!i 1mmlatiooaI. lee,

OID(Ul{)LuL
Carerpillnr Industrial

PrwudJ!ll\l;..
0Iardam Gear Co.
The GnciIlIlllli Gear Co.
Daymn Gear &. 1'-001
DissIOO I?r=s:ioo Inc.
[)p:r O!mPIIDY
Engruno::s Jndu:striaks

R1ve:rn
FaJ.rfieJdMfg. Co.
Fedeml GeM Cap.
Gear Comp;!rty of ~merica
The 'Cie31 Works-Scanl"
Ciener.Lted Gear &.

Machine
HamiUon Gear
Hanover Gear Mfg. Co.
Hllller tasOOillCnbau
HIlI5bwEh &. Srel]
Insco CorpomiO!l
J&E Hofmann Eng.
Kreiter 'Gem1ecb
Lawler Gear' Corp.
Lufl<in lool1!itria 'Gear

Repair
LYQllGear
MCocmllCI Nova CDf\l
Merit Gar Corp.
•"'i.IdwesI Cair

Niagara Gear Corp.
Nixon Gear
Nordberg Loko~1O OY
Patterson Gear &. Machine
Pe!l1Lted!

Ii'm)I ThdlooIox.l'
Pflllller- bq I!tting

1'odl'l, L:P.
PbiIadeIphia Gear

Corp. -H005lOl1

Precision Gear Inc.
~'Co.bIc.
I'ro=.stnduslri
The' l'I!n!y Corpontio!:!
Qua\iC851 Corp.
Riley Gear Corp.
RiveBide Spline &. Gear
SIJ Ameri<:a Inc.

SaIdlite Gear
moo Gage Gear
Trogetec b!c.
USACH Ti!d!l!D1ogie;l:
WO:Iin Inll. Inc.
Wemcll Gear
Xlulnc.

Heat Treating
ACR IndUSIl'l
AJu·~,Corp.
AmcriCllll Braztng

, I\.mtrlallll MetallftaJ.lng
Aplus En~1!!:Crlllg Inc.
Applied !'roo=! Inc.
Amlw Gear Co.
AshoI Ashkelon IndUco;\.

AshollJSA Ine,
Axieon Tecboologic
Blnnchn! Mochinc o.
BosL\XI Gear
G!l1:Ipill31 Industrial

Products :1De.
The Cillcinnali Gear' Co.
CIIffiIllI:f'CW' Ice! Treating
CooIOUr Hankninglnc.
Dayton <:l!w &; TOt'll
Detroit F1lune Hardening
Disstoo :r-won Inc.
Dynamic Mmal ntating
~Ui l1ft&t
Euclid Heal. T!a!!in- e,
A"I\III HC:II1'ruting
FWrlield M(g. Co.
Fdlaws Corp.
FOOIe-Jonesliliioois Gear
Gear CO!Ilpa!!~ or ~mctica
The GIrasoo Works
H!ImiI!OO Ow
Hamer I'Tecisioo

ComponcnlS
H~IJb&Scoo
H~kMe1AI

Treliling-Addisoo
H!!dapac.k Metal

Th:a!ingc-Elld!om
Impact Strategies IDe.
lroo Bound Heal llrea-'ing
J&.B Hofirumn Eng.
I<olene Corporation
I<rcilCr Gean.ech
IJuIkin i!nduslries Gear

Repair
Merit. Gear Corp.
Milwa!Lkei: Gear' Company
Modem 11ldu>1l'ic5 loc.
Mom·Gear . SIIlII'I
NASA Lew Research

'Ccn!cr
Na:IIonaIIBl"!I!aCh
Nordberg Lokome OY
Patterson Gear &. Machine
Paulo l'rod1Jctsompany-

Bessemer
Pilulo PnlduCIS Company-

Kan City
Pau10 Prod!!CIS CoInpIny-

M=Phi
Paulo ETodlldS Company-

Murf~
Paulo I1roducIs Ollllpimy-

N""h",llc
PaLliD IIi'nxIucIsCompm),-

Sf. l.IlQi.,
Penn Machine CompilllY
~!IDSylvania Gear Corp.
Pi:nnlech
Pblle :r-MM/I Cutth

Tools, I...P.
PhiJndeIphia Gear

Corp.-Hwstoo
PiIlM Indu.-.tries
~vc Engineering

. QwilicaslCorp.

I

RichlCr Prtti ion Inc.
Saldli~ Gear
Shore Metall'ectLnoIogy
Surface Technology,lnc.
11XlCO Inc,

, 'irrogC!i:C Inc.
I U ..S. Axle loc.

WeklllCtioo Corporation
WCSI IndwlIri.cs Ine,

Westecb Gear
Xt:ek Ioc,

Ins,pection
AQR lndustries
Advl!DCe Gear & Macm.ne
Aerocom Industries Inc,
Allied Devices 'Cap.
Alpha Precision Inc,
Ameri.am Stress

Techoologles
Aplus Engineering Inc.
Ashol AshkrJoo [ndUSl..

Ashol US Inc.
A.. iron TtldmoIogio
Best Engineering Co., loc.
Blanch!!! _aclLine C",.
Boom &. Koch
BrighL\XIlndustries Corp.
Bucyrus International, Inc.
The Cincinnati GeM Co.
(anloot Haedening Inc,
D.I,G.I.1'.
OI!y!OO Gear & Tool
Disston Prttisioo Inc.
Dye]' CO!I!plll\Y
Eog:mnes Industriales

'RIven
Euro- Ted! Corporatino
FtIlows CoqI.
Forest City Gear Co.
GeM Company of America
The Gear WorkS>Sea!lle
'Glddln &Lewis
HlIlder Precision

Components
Hor.;bwgb &. Scon
InunUlJe Tool Gorp.
lnvo Spline IDe .
l&E Hol'm!um Eng.
K.rau1.kraJner Branson
Kreiter Gearli!d!
Lawler Gear Corp.
Lufkin Indll5!ries Gear

Repair
Lyon Gear
M&M. Precision Systems
M!!!!uf.Clured Gear &.

Gage
Merit. Gear Corp,
M1Jhnsl Gear
Modem Industries [nco

NCAIDT
. iatiooal BJI!IIdI

NlIl.tooal Metrology
Iapn Ge\u' Corp.

Ni>.onGear
PC IEntU'prHs
1'l!i1e"""1 Gear &. Machine
Paulo Products Company-

K!!n=Cily
Penntech
Pe!!ll,ylvWlil! 'Gear GO!p.

---

~ Nlational Broach lSIMachine Co.
- - - --

The Industry's Finest Single..source Supplier OJ ..

• Broach Tools and Machines
-Plrecision Gear Finishing

Tools and Machines
,·Hobbing "Shaving '" IRolling ,. Honing

17500 TwentyThree M,le ROdel. MdCurlllJ fl.khgdn ·)80·)·)
(810) 263·0100 F.lX 18101263 ..1571

----- --
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I PRESRITE NEAR.-NET GE'-RS: AJ1E NEA:R IP,ERFECT
If 'IOU; want the best gears money can bu;V. invest some time with

Presr:ite. We'vB already invested millions to build a world-class gearfOfll'
ing plurlt - a dedicateCilacility ,equipped with a state-of-the-art gear lab,
high ca,pacity presses, and the latest in sophisticated machinery.

rhe results are gear-making capabilities that arB'second to none. We'
hot-forge gears ,economically to near-net ,!lapel. Because we can mest
such tight tolerances, there's little or no hobbing required. The inherent
strength of the, forging is maintained wl1ile costly rough in'll IInd finishing
operations can be eliminated.

PRES RITE CORPO!RATIONI
3005 East 18th Street, Cleveland. OM"'05
Phone: (2161441·5990- 'Fax:(2161441-2644
Visit our Wab site at wvvw.pre.srite. com

'CIRCLE 187

HOB SIHARPENING
(612) 425~5,2,41

Carbide & HSS up to S" Dia.
Straight Gash,.

Sharpened &.llnspectM
Per AGMA STANDARDS

IQulck Turnaround RADIAL CUmNG FACE SHOWN

K.'O'RO, SHARPENINGI SIEIRVICIE
'9530 - 85TH AVENUE NO. • MAP,I..IEGROVE, MN 55369

CIRCLE 176,

--------------

BARIT INT:ERNATIONAL ICORP.
GIEAR 'CUTTING TOOLS

-- - - - - - ---

• ON THE SH'ELF INVENTORY
• SP'E:CIAL. M_ADE TO ORDER TOOLS:

3384 ICOMMERCIAL AVIE.
N'ORrHBROOK.111. USA. 160062~II909'
rEI.:: 847-272-8.128
FAX: :847-212-821'0
E-msliI: barit@e,nter,act.com
er visiil us at Ihttp:ltwww.barit.com

CIRCLE 188
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Perry l'eclUlol.ogy
Philadelphia Gear Corp.-

Houston
Precision Gage Co.
Precision Oearlnc,
Precision Gears Inc.
Pro-Gear Co. Jnc.
Proce. s lndustries
Profile Engineering
The Pnrd Corpol'3tiOD'
Quali=l Corp.
Riley Gear Corp,
Riverside Spline & Gear
Roto-Technology Inc.
Salellite Gear
Schafer Gear Works Inc.
Scott Machine Tool Co.
Spline Gauges Ltd.
Tifco Gage & Gear
Trogetec Inc.
Ultron Incorporated
Wedin lntl, Inc.
We>.1 Industries Inc.
Weslcch Gear
Xtek Inc.

Shot Peening'
ACR Ind"-,tri",,
Ashol Ashkelon Indust,
Ashol USA Inc.
BIQI'ICIuIl Machine Co.
Da)IIDn Gear &. Tool
Fairfield Mfg. Co.
Harder Precision

Components
Hydro Honing

Laboratories, Inc.
l&'E Hofmann Eng.
Kreiter Geartech
Metal. Improvement Co.
NASA Lewis Research

Center
PattelWll Gear &. Machine
Paulo Producu Company-

Memphis
Pennteeh
PenllSytvania Gear CoIp.
Progressive Technologies
U. S. Aile lne.
Wesl Industries 1.rK:.

Too'l!Coat.ing
Balzers 1'001 Coaling Inc.
Best Engineering Co., Inc.
Dynamic Metal Treating
Eltech Inc.
Fellows Corp.
General Magnaplate Corp.
The Gleason Works,
LMT·Felle Tool

Sysllm1S-Brookf'Wdl
Multi·A_n::Inc.
P. F. Markey Inc.
mUlter-M.ug Cutting

Tools, L:P.
Reid Tool Service Inc.
Richter Precision Inc.
w: O,llter Co.

Sulfacc Thchnology Cocp,

OtheI Services
, ASM Inll:fnillional-

Training, Education.
Book.!

Abrasive Technology lne.«
Gear Honing

American Brazing-
Bradng

,48 GeAR TfCHP\lOLOGY

American Broach-
Broach Sharpening

Americun Metal 'EreaUng
-lndJu:tiJm H<mItnlng

American Stress
Technologi.,.....X-Ray
Stress TeniTI,. Non-

destructise TlIsriJlII'
Aston MetallwgkaJ-.

MetalJli7'gicaV
MechanicaJ/C/umlical
Testing

Bourn & Koch-Hobbing
The Cincinnati Gear ce-

Gearbox OverilQul &
Field Service

Detroit Flame Hardening-
Flame Hardening

Diamond Black-
Boron Carbide Gear
Coatill/!

Diamollu:-Gear COlltillg
Eltech Inc.-

Hob Sharpening
The Gleason Works-

Tool S.Mrpltllingncool
ReconJilUJning

Globe Gear Co.-
CUI Teelh, R""use
En.ginnring

Ramer Gear-
Cus/om Gear
MGI!u/actllrirlg

Horsburgh & Scou-
Gear Drive Reb/filding
(AU Manujacru""s)

Intech Corp.-
Gear Durability
Calculation

J&E Hofmann Eng,-
On-Site Gear
Installation

James Reid Gear Service!'
European. Fille Pilch
Machine Specialisl

Kolene Cerporauon-
Mo/tell Salt Balh Heat
Tmating

Koro Sharpening
Servire-llSS.&
Carb.ideHob
SllIII'{JelJing

McGinty Gear-

PRODUCTS & SERVI:CES INDEX
Paulo Products Company-

St, Louis-B'(lziag
Prauler-Maag 'ClIlling

Tools,. L.P;.-
SlIIlrpel!ing

Precision En~neering-
Error Analysis of
Backiash-Posilioo
Error for Gears &
EMireS),sl.em

S1FCO Seledive Plating-
Job ShClPPiatiJJf:

Spline ,aauges Ltd.-
P/iJmn8 & Anolysis of
Gear Stresses

Sw: ,Cull~r 'Co~
Hob SharpenillK &
Ret:Olllil'lg

Surface Technology
Corp.-
O.burrifJg, Gear
COOling

Sussex Gear Company-
Gear Box &: AClualor
Desigll

lli· Wire, [nc.-

Wire EDM Job Shop
Trogetee Inc.-

Fe().Sibility and/or
cO'JC~ptualgear
design&; mfg.

,GEAR SOFTWARE

Custom Software
American Stress

Technologies
Aplus Engi1!eering Inc.
C·Dot Engineering
Ciateq, A.C.
Gearesearch Assoc.
Hoglund Technology
I.S.PJ.A.E.
Koepfo America ..L.L.c.
l'I1oore~Co\
ROI.O- Tedmology Inc.
Scot! Machine 1'001 Co.
Software Engineering

Service
Trogel~ Inc.
Universal Technical

Systems
User Solutions Inc.

Spline Design Vim Gerpcfl.R~ Eng,
Manufacturing Technology- ,

Friction Weld Gears I Gear Design Software
Together AOMA

Mechanical & Structural Bluegl'lL<SPrecision
Design & Software- Machinery
Gear Failure Allalysis C·DaI. Engineering

Mod"", Industries Inc>- Ciateq .•A.C.,
MeraU"7'8ical Dabko Industries Inc.
Evaluation Fairfield Mfg. Co.

Moore Produets Co.- GW Plastics
l'rogrrrm MI1I!OJff1!ltm

Gage Syst~ms
NASA Lewis Research

Cenlcr- Gear and
Trmtnnixdmt Ta:tl~ng

NCAD'f-
Conditioned-Based
Mainlentlllce

Nye Lubricants lnc.-
Synthetic Lubricants
for Gears

Packer Engineering-
Faih,re Analysis &
reslillg

Geareseareh Ass«:.
Geanecb .Ltda.-Thcnologia

de Engrenagens
The GI'eason Works
I.S.PJ.A.E.
Lemur Enterprises
Mccbanlcal & Structural

Design & Software
NASA Lewis Research

Center
Software Engineering

Service
Slock Drive ProdISterl1ng

Instrument

Trogetec Inc.
Umversal Iecbnical

Systems
Van Gerpen-Reeee :Eng.

Inspection Softwue
Alpha Precision Inc.
American Machinery
Brigblon Industries Corp.
GWPlastics
'Gea:research Assoc.
,Giddings & Lewis
The Gleason \Vulks
Krautkramer Branson
Lufkin Industries Gear

Repair
M&M Pn!cislDn Systems
Moore Products Co.
NCADT
Precision Gage Co.
Rom- 'Iechnology Inc.
Scott. Machine Tool Co.
Sigma Peol-Liebherr
Software Engineering

Service
Trogetec Inc.
Womill Grinding Co.

Shop, Management
Software
Besl El\gineering Co .. Inc.
The Gleason Works,
labBoss Software Inc.
Manllfacturers Technologies
Power Eng. & Mfg.
Scott Machine Tool Co.
U.S. Tech Corp.
User Solutions Inc.

mher Software,
American Gear Mfgrs.

Assn.-Geay Rating,
Gear Capacil)'

Amerkan :Pranter, L..P.-
llobTrme Software

Boom &. Koch-
Gear ManufactUring

DJ,GJ:r.-
SPCPmgrams

Drive Systems
Technology-
Saftware Avail.oble
Through Seminars

Euro·Tecl'l Corpot8lion-
Spill,. Inspection
Software

Extrude Hone-
Sioface Filllsl!
Measuremenl
Software

OB Gear Shop Tools-
C111culuri,m ..

Gearesearch Assoc.-
Gear Scoring Allal}'sis

Geartech Llda- Tecnologja
de Ilngrenagens-
Mechanical Design

'The Gleason Works-
Rob'l1'une SuRwart

Hoglund 'Iechnology -
Gear Manujoc/urf1!8
Software License

Krautkramer Branson-
Inspection. Data
Management

Meecanic Nova CDIp.-
Grinding Machine
Software

Mechallical
& Structural
Desiil1! & Software
Smmgrll & FaliglU!
Iblaiysis Software

NASA lewis Research
Center-
Bean'"glSeai

Nonnac Inc.-
Form ,Grinding

Pfaule ....Ma!\g CI!Ul!!g
Tools, LP,
Hoi/lime

Trogcrec Inc.-Shop Floor
Gear Design &
MW1Ujo('Urillg Software

User Solutions Inc>-
Quality

Van Gerpe:-n.R~ Eng.-
Too/illl: Recyclill'g

GMI
The Gleason Work-!
P. F. Miukey Inc.
Pfaulu.Maag CIJUing

l'ools,LP.
Ply-Mar Tool Co
Ravjeet Eng. Specialties
Redin Corporation
Reid .001 ServiceInc.
SU America Inc.
Schenck Turner

GEAR TOOUNG &
ACCESSIJRfES:

Abrasives
Abrasive Technology Inc.
Best Engineering Co .• Inc.
Bluegrass Precision

Machinery
Clipper Diamond Too.1Co.
Dianamic Abrasive

Products Lne.
Engis Corp.
Em.1 Wil'l1er&. Son Inc.
Extrude Hone
GMI
Laprnaster Inti.
Meccrutica Nova Corp
Meister Grinding Tech.
P. F. Markey Inc.
Redin Corporotioo
Reishauer Corp.
Rex-Cut Products Inc,
Sidley Diwnond Tool Co.
Universal Superabrnsives
W. E.lJlwiIlAssoc.

IDebul1iing Tool's
Best Engineering Co.. Inc.
Burlyric Systems
Chamlermatie, Inc,
Extrude Hone
The GlellSO!!Works
GM!
JRM InternatlenalInc.
Jack Dustman & Assoc.
P: F Markey Inc.
Pfaule]'oM8l!g Cutting

Tools, L.P.
Progressive 'Iechnologics
Redin Cor;pom.tion
Reid Tool Service Inc.
Rex-Cut Products Inc.
SU America Inc.
Scbenck Tumer

E:IJM Tooling &
Supplies .
Bluegrass Precision

Machinery
Charmilles Technologies
Easco-Spareauon
Extrude HOlle
Hangsterfer's Labs
KGK International Corp,
Mecatool USA Ltd
J?:erry Tedmotogy

IBroachlng TODls
A_merican BIOOCh
American Machinery
Apex Broach & Machine
B!!criIInternadO!!!!lCorp,
Best Engineering Co., Inc.
Brighton Industries Corp.
ColoniQ\ Tool Group Inc.
Detroit Broach Co.
Elmuss North America
Flissler
GTI Technologies Inc.
Oeneral Broach &.

Engineering Co., Inc.
Jack Dustrmu & M<D(:.
Kingsford Broach & Tool
LM'J-Feu:e Tho]

Syst:ems-Stm ..
Mlller Industrial Service
Natlooal B.roadI
11", Ohio B=h &

Mo.cl!ine Co.
P. F Mari<ey toe,
Parker Industries Inc.
Ply-Mar Tool Co
Reid Tool Service Inc.
1Y Miles Inc.

Form Grinding Wheels
Abrasive Technology Inc.
Best Engineering Co., Inc.
Bluegrass Precision

Machinery
Brigh.lOlllndu5lries Corp.
Clipper Diamond TOOl CD.
Dianamic Abm.sivc
Engis Corp.
EmS! Wmter & Son Inc.
TIle Glel!SCIIl Wurks
GMI
Hoglund Technology
Kapp TecllLJ>.
Meccanica Nova Corp
Meister Grinding Tech.
P. E Markey Inc.
Pfaulel'Mlw.g 'Cutting

ThoL'\, LP.
Sidley Diamond Tool Co.
Star Cutter Cn.
Wendt Dunnington

Chamfering Tools
Best Engineering Co .• Inc.
Chaml'cnllallc.,Inc.

Gages
AIW Systems Omlpany
Aufo=ted Precision Inc
Best Engineering Co .. Inc,
Colonia] Tool Group Inc.
Comtorgage Corp,
D,LGJ,T,
Dyer 'Com pan)'
Ellro-n.:b Corporatkm
Globe Gear Co.
lnvo Spline Inc.
IBM Intematiooallm:.



••••••••••• _IPRODUCTS&. SE,RVICES IINIDEX ••••••••• _
M&Ml7ecislon Syslrms.
MIt Capornbon (MitulDyo)
Mllhr 'orporntion
MoolI'e Product. Co.
P. F. Markey Inc.
Pa~ktr II!dmilrks Inc.
P,erry Technology
Ply-Mar Tool Co
Precision Gage Co.
Reid Tool Service lnc,
R~. Horbrook &

Henderson
Spline Gauges Lrd,
SylKCOrp.
Trogetec Inc.
Vnited Tooll Supply
We;;le,m Spline Gage

Ho'bs
Axicon Technologies
Buril.lntema.lkmal Corp"
Best Engineering Co., [nco
Chowgule Malri~ Hobs
Eltech Inc.
Fellows Corp.
GMI
1be Gleason Works
Greal Gear Corp.
Interstate Tool Corp,
IRM InWrtl!!Mnal, Inc.
Koepfer America, L.L.C.
Krnrnhllrd Twisl Drill Co.
("MT·Felle :Inc.-Slow
LMT-Fetle Tool

Systems-Brookfield
Mitsubi.s.hi Machine 11'0011
Nillioool BrooCh
P. F. M .. key Inc.
Parker [ndustries Inc.

i Pfaukl'"Mi1l!g Cutting
Tools, L,P.

Ply-MnrThoI CD
Rebco lndusmal ProdU(:L<I

Reid Tool Service Inc.
Russell, Holbrook &

HeDden;on
SRPTool~ I.Jtd.
SU America Inc.
Sigma PooI·LiehhelT
Sla. Cutter Co.

IKeysea.tCutters
Best Engineering CD.. Inc.
Colonial Tool Group Inc.
Elrnass North America
LMT·Fette Tool

Systems-Brookfield
Mins & Merrill L.p.
P: F. I\ofarkeyInc,
Reid Tool Service Inc,
Star 'Cutter ,Co.
Trogetec Inc,
w. E. Litwin Assoc.

ILapping Compounds
Dianamic Abrasive
Engis Corp,
GTl Technologies Inc.
Hangsterfcrs Lab
Lapmaster Intl,
Natiolllil BTOIKb
P: F. Markey Inc.
Reid Tool Service Inc,
Sidley Diamond Tool Co.

ILubl"iicanWCoolants
Abrusi"" Technology Inc.
D. A. SI1I001 CD.

DoAIl
Engis Corp.
Etna Products Inc.
Hangsterfer's Labs
Houghton lntemationnl
Kluber Lubrication
Lapmaster IntI.
Lubriplate
Me«aniea Nova Corp
P. F. Markey Inc.
Nye Lubricants, Inc.
Texaco Lubricants Co

Shaper Cutters
American Machinery
IJMiJ: Intematlnnal Corp.
Best Engineering Co., Inc.
Chowgule Matrix Hobs
Elmass North AmeriC!l
Eltech Inc.
Fellows. orp,
GMI
The 'G1e11SOOWorks
IntelXlAle Tool Corp.
JRM lmemanonaltnc,
:KoeprercAmerica LL.C.
Kromhard Twist Drill Co.
I\.fi.tsubiShi Machine 11'0011

I NMoomdBrooch
P. 1': Markey Inc.
Parker Industries Inc.
Pfauter-M!!lIg 'Cutting

ThoIs, L.P.
Ply-Mar Tool Co
Rebco Industrial Products
Reid Tool Service Inc.
Russell, HQlbrook &

Hendel'SOOl
SRP Tools "LId.
SU America Inc.
Sigma Pool-Liebbcrr
SIMr Cutter Co.
Tri- Wire, Inc,

Shaver Cutlers
American Mochinery
Barit Intemanonal 'Corp.
Besl Engmeering Co., Inc.
Elffleh roc.
FeilD Corp.
GMJ
The Gleason Works
IRII'II Intemanooal fne,
LMlI'·Fette 10011Systems-

Brookfield
Micrornnric Textron
National Broaeh
P. F. Markey Inc.
Parker TndDStrios Inc.
Pl"aute"Maag Cutdng

Tools, LP.
Ply-Mar Tool Co
Rebco Industrial Producis
Reid Tool Service Inc.
SRPTools "LId.
SU America lnc,
Sw- Qgtte~ Co.
l'ri-Wire.IDc.

Wo.rm Mil ling ICutters
Baril IntcmaooIlaioll'.
Res. Engineering Co., roc.
Chowgule Matrix Hobs
GMJI
The Gleason Works
lnterstate Tool Corp,
JRM Inl'ematio",,1 Jnc.
Koeprer America L.L.C.

LMT-Felte Tool
Systems-Brookfield

Pra!J!er·Mu-,,~ CuttiJ!g
Tools, L.P,

, Ply-Mar Tool Co
Rebco Industrial Product.
Reid Tool Service Inc.
Rus-sell, Holbrook &

Hl!lld"rsnn
Starc Cuuer Co.

Illther Tooling It
Accessories
AJW Systems Company-

Spirol Gear Cutters
Bares Technologies lnc.>

Honing Tools
Best Engineering Co.. Inc.

-Mnas· Type Rack
Cutters

Cold Fanning Tochoology-
Spline Rolling Tools

DJ.Gj.T,~
~/e Force Pl4ftic
Gear Data Gages

:F"li.ssler-Diamond Wheels,
Honing Stones

GM1- Diamond D", ss illll
T""I,-

General Bro.ch &
Engineering Co., Inc,-
G",,,Rolling UKI/.f

The Gleason Worcks-
Beycl Gear CUllers,
Milling ,CufJus, &n.d
Saw Cutters

Hermes Machine Tool-
Tooling Pac:/(fJg(!$far
Specj.fk Mird""" Tool
Parchas«

ITW Heartland-
Burnishing Dies

lmerstnte Toot Corp.-
Rotary Gear Cutters.
MaaR Cullers

jRM: [nlemationall Ine,«
Hydrola.: Clamping

Kapp'lli:h L,P.-
eBN Gear & FOri,.
Grindi',g Wheels

Koolant Koolel"li I"ne.-
Industrial Liquid

Manufacturers
Technologies Ine.-
Cost ESlimnting &
Process PJmllliJlS

Masten:ech Diamond
Products- CBN tnserts

Mayfr.m lnternational-
Flhratlo» Eqllipmem,
Conveyors. Chip
Pmcp.~sing Equipment

Mrocan,m Nova. Corp-
In-lPosl-Process
Machine Gages

Micromatic Textron-
Spline Rolling Tools

Multi·Are Inc.-
Coating Services

Oberlin Filter Co.-
Coo/all! Fihratio«
Eqll;pml'llt

Parker Induslries, Inc.-
Ollfing Toolsfor 8t/Jld
&. Spirol BelielGears

Pl"auler-Maag Cutting
Tools, l.P.-MillingCurJ-

Prcfile Engineering, Inc.
1.08River Street
Springfield, VT 05156

Tel: 882-885-9176
Fax: 882-885-6559'

• Gear Measuring Solutions
• Compos.ite Gear A.na.lyzer®
• Complete Sales & Service

CIRCLE 1133

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

VAN GERPENMREECE ENGINEERING
1502 Grand Blvd, • Cedar Falls, [A 50613

Ph: 319/277-7673 • Fax 319/277-4236

CIRCLE 154

OYER'S 7471D·OD Gear
MeasuHng Station inspects
10 and 00 pitch diameters, etc.
Many measuring possibilities.
Accuracy ± 0.000040", 11Jl.
Prices start at $1155,
FREE catalog,

P1iONE: BOO631·3333
FAIl: "717 569-6121
EMAIl.; ,!lYtrOdyerpge.cam
WEB:www.~~1II
LANCASTER,PA 11601-usaI~Dyerl

CIRCLE 120

.oNTARIO ID'RIVE AN;D, 'GIEAR. LTD.
Gear:ed to meet your needs.

• PREC'ISION CUSTOM GEAR CUTTING.
• [)ESIIGN & BUliliD CUSTOM GEAR BOXES.
• COMPLETE INVOLUTE GEAR TOOTH CHECKING CAPABILITIES.
• CO-ORDINATE MEASURING MACHINE IFACIUTV. ,J
• eNC MILLING & TURNING. . e..•,..'• GEAR SHAVING, BROACHING s !KEVSEATING. \W

BOX 280, BLEAMS RO., NEW ,HAMBURG,
ONI. NOB 2GO
TEl: 519662-2840 FAX: 519 '662·2421

CIRCLE 142
NOV~M6ERIOECEMB~R 1997 4·1



FREE
Gear Checkiing

So,ft,w,a:r,e !D'emo

Here's your no-risk opportunity to test
drive new WinGear' double flank roll test
and evaluation software [rom Mahr. This
sophisticated yet easy-to-learn Windows'
95-compatible program lets you take
measurements with a simple mouse-click.
Your results may be auto-evaluated
according to AGMA, ISO, DIN or user-
specified standards, displayed in graphic
and tabular form, and output to any
Windows-compatihle printer.

WinGear Features:
Total Radial Composite Deviation, F,"

Tooth-to-Tooth Radial Composite
Deviation.f;"

Radial Runout, F,"

• Radial Center Distance, A,"

Test analysis to ISO, AGMA,
DIN or user-defined standards

Data base storage of part parameters
and default test procedures

For your FREE WinGear demo,
fax your request on company

letterhead to: 513/489-.2020, or phone:
HOO-969-1331, extension 242.

The Measure of Your Quality
Mahr Corporation

11435 Williamson Road • Cincinnati. OR 4j241

Get In Gear With Mahr's Metrology Program
Factory-prouen, hand-held gear Ir1.'!(J.ruringtools

• PC controlltd. douhk flank roll testers
•, eNC analytical g~ar and form. testers

• Surface finish test equipment for
gear tooth profiles

CIRCLE 122
48 GEAR TECHNOLOGY

•••••• PRODUCTS & SERVICES IIINDEX _

ers, Bandsaw Cutters
Pitch Templates, Inc-

Filch Template
inspection Racks

Portland Forge---Forgings
Reishauer Corp.-Dinmond

Dressing Rolls
SIIFCO Selective Plating-

Bru-sh Plating
Equipment &
Solution»

S.L MU!!SQ!I-

Diamond Gen»
Dresser

SRP Toeils Ltd.- .Rotary
Coniflex Cutters

Sensor Products, Ine.-
Film used to detect
pressure distribution
and magnitude for
measuring gear tooth
contact.

Sidley Diamond Tool Co.-
Diamond Dressing
Tools. Rolls, CBN
Plated Wheels

Spline Gauges Ltd.-
Powder Mewl Gear &.
SpUne Form Tool Sets

Star Cutter Co.-
TllinCoatings

Wendt Dunnington-
Dillmnnd Dressing
Rollers, Dressing
Equipmen:

I

I 'GEAR WOHKHO.I.DINGi
& F.IXfilIRING

Arbors
Alpha Precision Inc.
A.merican Pfauter, L.P.
Best Engineering Co., Inc,
Bluegrass Precision

Machinery
Bourn & Koch
Emu.1lt CO-I]!.

EUfO..TochCorporation
Fellows Corp"
The Gear Works-Seattle
The Gleason Works
Harder Precision

Components
H= MaChineTool
Invo Spline Inc.
JIlM Intematkmal Ine,
Jack Dustman & Assoc.
Koepfer America LL ..C.
LeCount. Inc.
M&M P'recisiOD Systems
MalJr Corporation
Manufactured Gear &

Gage
Maqumaria Ral, SA
Natio!llll Broach

. P. E Markey Inc,
I Parker Industries Inc.

Profile Engineering
Reid l'oeil Service Inc,
Reishauer Corp.
Schunk Inc.
Spline Gauges Ltd.
Tlfco Gage & Gear
Toollnk Engineering
W. E. Litwin Assoc.
Western. Spline Gages

Chucks
Alpha Precision Inc.
American Pfa.llier,.L.P:
Best Engineering Co., Inc.
Bluegrass Precision

Machinery
Brighton Industries Corp,
Emuge Corp,
Euro- Tecb Corporatio.!I
The Gleason Works
Harder Precision

Components
Hennes Machine Tool
Invo Spline Inc.
Jack Dustman & Assoc.
Manufactured Gem: &

Gage
P. E Markey Inc.
Reid Tool Service Inc.
Schunk Inc..
Scm- Cutter Co.
Tifco Gage & Gear
Toolink Engineering
Trogetec Inc,
W. E. Litwin Assoc.

Blueo Corp.~&panding
Mandrels For Broaches

Detroit Broach Co.-
Workholders for
Broaches

Euro- Tech 'Corpol'3.tiO!l-
Compensating
Washersjor Hobs

Meccanica Nova Corp-
Custom Grinding
Fiauring &
Workholding

, Schunk Inc.-
Hydraulic Tool
Holthl7J

Sytee Corp ...
Pilch Line Worklwld~
i"g Rolkr Cage.

Trogetec Inc.-
SiJlgie & Double
Eccentrics

MACHINERY/EQUIP-
MENl'IlIS:rRIBUT'ORS

American Machinery-
Fellows, Apex Brooch,
Hofler. Star

American Wera Inc,«
Wera Werk, Hartll
Modut Samag

Ashot USA lnc.-
Asho: Ashkelon
Industries

Ataka Engineering-
SaiJami Mfg. Co., I1iL

Best Engineering Co., Inc.-
rrw Heartland

Bluegrass Precision
Machinery-
Milsubishi

Brighton Industries Co'1'.-
Normae Inc.

Commercial Gear &
Sprocket-
u.s. Tsubak;

Eltech Inc.>
Kapp, Niles. SU
America. MGF
GmbH

Euro-Thch Corporatlon-
Freneo, Mytec

Geartech Ltda.>
Tocoologia de
Engrenagens-
Hexagon Software

Harder Precision
Components-
H.P. C. Compontems

J&E Hofmann Eng>-
Kluoer Gear LubriClllTls

.rRM Intematiooallnc.-
Kese~S_r,
Schrem

Meccanica Nova Corp-
Meccanica Nova s.P.A.

Miller Industrial Service-
Tomas Technologies;

National Metrology-
Metronics

Ohio Broach & Machine-
Tesa Measurme.l1t
Systems. UVA
Machine c«

Ontario Drive 8< Gear-
IITR

Paul W. Marmo Gages
Inc.-A./ufu, Koba-Ste:

Precision Gage Co.-
van-Rot! gear testers

Reid Tool Service Inc.-
Fellows Corp.

Sigma Pool-Liebherr-
Liebherr; Lorenz;
Oerlil<.on, KJulgelnberg

Spline Gauges Ltd-
M &. M Precisio«
Systems, Inc.

Tech Sales Inc.«
Arrow Gear Co.

Toolink Engineering-
Kiillig-MTM GmbH

V & R Associates-
Lasche: &. Parmer

W~E..Litwin Assoc.-
Speedgrip Chuck
ProfeSS/oool Tool
Grinding

Modula r Fixtures
Alpha Precision Inc_
Best Engineering Co .• Ine.
Bhico Corp.
Bluegrass Precision

Machinery
EmngeCorp.
Hennes Machine Tool
JIlM International Inc.
Jack Dustman & Assoc.
Koopfer America L.L.C.

I ~eccanica Nova Corp
Moore Products Co.
P. E Markey Inc.
Paul W. Marino Gages Inc.
Scott Machine Tool Co.
Sigma Pool-Liebherr
Sytec Corp.
Trogetec Inc,
W E. Litwin Assoc.

Toolholders
Alpha Precision me.
Best Engineering Co., Inc,
Bluegrass Precision

Machinery Brighton
Industries Corp.

Elmass Norm America
EmugeCorp.
E\lm- Tech Corporation
General Broach & Eng.
Hennes Machine Tool
Interstate Tool Corp.
"RM Jnternutlunal Ine,
Jack Dustman & Assoc.
Mahr Corporation
P. F. Markey Inc.
Miller Industrial Services
Reid Tool Service Inc.
SU America Inc.
Schunk Inc.
Toolink Engineering
Trogetec Inc,
W. E. Litwin Assoc.

lither Fixtllring &
Wo~khDlding .
A/W Systems Company-

CutIU Bodies [or
SpimlGean

Apex Broach & Machine
BIlXICh HokkmlFixtuns

l1RA'INING,
& EDUCATION

, CollegeslUniversities
I l.S.P.1A.E.

Mississippi Stale Univ,
NCADT

Gear Schools
AGMA
American li'l'au.ter,. :L•.P,
Aplus Engineering Inc.
Best Engineering Co., Iac,
Boston Gear
Drive Systems Technology
Educational Systems

Workshops
Euro-Ted! Corpomtion
The Gleason Works
Haae Industrial Training
Hy-Mech Systems we.
LS.P.JAE.
Koopfer America L.LC.
Lufkin Industries Gear

Repair
M&M~Sysklm
Manufacturers

Technologies Inc.
Natio!l_.al Bl'Oad!
Pfauler.Maag Culliog

'fools, LN.
Philadelphia G= Corp,
RoIo- ThCImOIDg)' Inc.
Salem Company
Van 'GeJ'pen-R~e Eng,
Xtek Inc.

Reseaf,ch Institutions
Ciateq,A.C.
Gear Research Institute
Gearesearch Assoc.
(.S.P.1A.E.
Mississippi State Univ.
NASA Lewis Research

Center
NCAD'I

Trade Associations
ASM Itnemationul
American Gear Mfgrs .

Assocation .
Metal Powder Industries

Federatrion
Society of Manufacturing

Engineers
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are correct. we cannot be held responsible for el1'ors,of fact or omission.
If ~OUT company is not listed ,and you would like to be ,included in nex! ~8ar's

directory. e-mail people@geartechnology.com •.•ca.ll847-431-6604. or 181847-431-
661B:and we will add you to ourmailinglist.

Welcome, to the 1998: ,GealTechnology Buyers Guide ,Company Index. Use
til is index to locate contact informa1ion for each company Ilisted inlhe :Product
& Services Index. ,Geaf Technology advertisers are shown in boldface l'f:pe. To
find the pages on which the ir ads appea.r. see the Advertise rs Index on pag,e 68 •

WIlile we have, made every efforl iii ensuretbat company :names and addresses

_____ A ,' F;u: 860-285-8514

ACR lndustries, Inc. buygears@aerogear.com
15375 Twenty-Three Mile Road ' ......"".lIerogear.com
Macomb MI 48042
Ph: 810-781-2800
Fax: 81()"781-0152

American Wecra Inc.
4630 Freedom Dr.
Ann Arbor MI 48,1,08
,PlI: 313-973-7800
Fall: 31~973-3053

American Broach & Machine Co.
4600 Jackson Road
P.O. Box 2030
Ann Arbor MI 48106
Ph: 313-761-5021
Fax: 313-76.1·7626
amerbmach@ani.cam

Aerocom Industries. Inc.
2870 WildemessPlace
P.O. Box. 17027
Boulder CO 80JOl
Ph: 303-440-8106
Fax: 303-44()''8108

Andamex USA
1705 Valley Rood
W:lIl1amtlSsu NJ 07712
Ph: 800-713-6170

908493-2812
Fax: 9QS493·2949
in/a@aru/atliex.cam
llllo¥'W.tllldanle.:r.f'om

ASM International
Male rials Information
Materinls Park: OH 44073
Ph: 216-338-51.51
Fa x : 216-3384634
mem-serv@po.wl1l-intl.org

American Gear & Engineering
38200 Abruzzi Drive
Weslland MI 481 85
Ph: 313-595-6400
Fax: 313-595-0149

AJ;u; Magnelhennic Corp.
1745 Overland Ave ..
WlIl'l'en OM 4448J
Ph: 330-372-8511
Fall: .3.30-372:-8608

American Gear Mfgrs. Assn. (AGMA)
1500 King St. Suite 201
Alexandria VA 22314-2730
Ph: 703-6&4.-0211
Pax: 703-684-0242
j,.,mklill@agmu.arg
www.agma.o.rg

ATA Gean, Inc;.
River Square Plaza
1'9645 Detroit Rd.
Rocky R.i"er OEI 44116
Ph: 216-356-02114
Fal!: 216-356-0289
postm4Ster@a/Q-gears,fi

Anderson International Corp.
6200 Harvard Ave.
Cleveland 01'1 4410548%
Ph: 2[6-641·[112
I'a~:216-641-0709

Albro Gear & Instrument
86 Horseblock Rd.
Yaphank NY 11980
Ph: 516-345-0657
Fax: 516-345-0660 Ape. Broach & Machine Co.

640 I E. Seven-Mile Rd.
Detroit MI 48234
Ph: 313-891-8600
Fax: 313-891-5083
ape.rl@upexbrrKl{·h.co""
WW1V. ajJexbrQtJ.Ch. com

American Machi He & Gear Inc.
735 Northwest 16th Ave.
Portland OR 97209
Pb: 800-423-7345
Fax: 505·226-3526

IVW Systems Company
,6UlJ!!nison
P.O. Box 1344
Royall Oak Ml48068-1344
Ph: 248-544~38.52
F!llII:: .2.48-544-3922

Allied Devices Corp.
2365 Milburn Avenue
P.O. Box 501
Baldwin NY 11510
Ph: 5 [6-223-9100
Fax: 516-223-9172
allieddv@linel.Com
www.a/lieddevices.col!!

American Machinery
16 Promontory
Dove Canyon CA 92679
Ph: 714·888·8518
Fax: 714-888-8519

Aplus Engineering Inc,
Rm. 52 l , No. 144
Min ChU3n B. Rd. Sec 3
Taipei
Taiwan ROC
~: (886)-2-7181811
Fax: (886)-2-5451679

Abrasive Tec.hnology Inc.
8400 Green Meadows Dr.
Westerville 01'1 43081
Ph: 614-5484100
Fax: 614-548-7617

Allied 'Gen Co.
4901 W. Arthingloll. Street
Chicago IL 60644
Ph: 77J.2!I:7 ·8:742
Fall: 773-.287-4720

American MeW fualing
1043, E. 62nd SI.
Cleveland OB 4410.3
Ph: 216-431-4492
Fax: 216-431-1508

Accurate Specialties Inc.
N12 W24360 Bluemound Rd.
W'"1kesha WI 53.188
Pb: 414-547-5450
Fax: 414-.547-.5892

Applied Mechaniques
12 Tallarook Close
Toronto NSW 2283
Australia
Ph: (61) 49593573
Fa~:(61) 49504538

Alpha Gear Drives Inc.
1440 Howard St.
Elk Grove Village IL 60007
Ph: 847439-0700
Fax: 847439'0755
tJlphagd@idl.n~1

American Metric Corp.
RR I, Box 1122
Laurens SC 29360
Ph: 864-876-2011
Fax: 864-876-2630
service@tJl!!elrlc,corn
'W!vw.ametric. com

Acme Gear Co .• Inc.
130 W. Fares! Avenue
Englewood NJ 07631
Ph: 201-568-2245
Fax: 201-568';()282
info@acmegear.com
W)t..rw.acmege..or.com

Applied Process Inc.
12238 Newburgh Rd.
LivQrna M]48IS()..1046
Ph: 313-464·2030
Fax: 313464-6314
jkeaugh@appliedproass.ctJm
www.appliedprrx:~ss.ctJm

Alpha, Precision Inc,
11500 Rockfield CL
Cincinnati Of! 45241
Ph: 513c7724266
Pax: 513-772-69.50

American PfRuler, L.P..
Gleason Corporation
1351 Windsor Rd.
Loves Park IL 6Ull-42'14
Ph; 815-.282·3000
FWiU81S·2!l2~.llJ75
sales@p/auter.com
",ww.p/aulltT.com

The Adams Company
100 E. Fourth St_
Dubuque IA 52001
Ph: 319·583·3591
Fax: 319-581-8048

AmlIrillo Gear 00..
2401 Sundown !Lane
P,O.BoxnS9
Am!!rLUo TX 79'105
Ph: 806-621-12:73
Fax: ,806-621-3258
aml1gel1l'@am.nel
"""w.amarlliogear:com

Arrow GearCo.
230 I Curtiss St.
Downers Grove IL 60515
Ph: 63()"969-7640
Fax: 630-969';()253
gl@lIrrowgeat.Com
lvww,arrowgear. com

Adobe Precision Gear, Inc.
211 W. Wood
P.O. Box 520
Carlsbad NM 88220
Ph: 505-885-8322
Fax: 505-885-1568
tUiobe@c<J,·ems.com
14llVw.geon.com

American Precision Gear Co.
1029 American Street
P.O. Box 906
San Carlos CA 94070
Ph: 800432-7710

65Q.S95-3664
Fax: 650-595-0388
amgeaf@pacbelLlIel
wWlv.amgear.com

Asco Sintcring C~.
2750 S. Gwfield Ave.
Commerce CA 90040
Ph: 21.3-723-5121
Fax: 213-888"9968

Amarillo Gear Co.- Russellville
2401 East. 16tb Street
P.O, Box.2048
Russellville AR 72811
~: 501-%7-0844
Fax: 501-967·6221

Advance Gear & Machine Corp.
16201 S. Broadway
Gardena CA 90248-1906
Ph: 213·770-1951

, ru: 213-770-1955

Ashot Ashkelon Industries
Gear Systems Division
P.O. BOl< 21
78100 Ashkelon
Israel
Ph: (972) 767·21525
Fax:(972) 767-28167
udiaslwt@lnler.nel.11

American Stress Technologies, Inc.
267 Kappa Drive
Piusburgh PA 15238
Ph: 412-963-0676
Fax: 412·963-7552
as!@sgi,nel

American Brazing
Paulo Products, Co.
4428 Hamann Parkway
Wllloughby OH 44094
Ph: 440-946-5900
fax: 440-946-3091
Melllerson@paulo-us.com

Aero Gear Co ... Inc.
1050 Day Hill Rd..

, Windsor cr 06095
Ph: 860-688-0888
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Ashot USATnc.
485 Madison Ave. 14th Floor
New York NY 10017
Ph: 212-223-4050
Fax: 212-223-4156

ASIan Metallurgical Services
4201 N. Ravenswood Ave.
Chicago n, 60613
Ph: 773-528-9830
Fax: 773-929-0773
as@mos.com

Astron Midwestern Inc.
I 6201 East Avenue

Hodgkins IL 60525
Ph: 708-354-2800
Fax: 708-354-2810

Ataka Engineering Co., Ltd.
2-21.8 KaJDiyashlro Meito-Ku
NagoY!I Aicbi
Japan
Ph: (81) 52-772-06'H1
Fax: (81) 52-772.0692
aJaka@nu;b_mesh.w. o~jp

Automated Precision, Inc
7901-C Cessna Avc.
Gaithersburg MD 20879
Ph: 301-330-8100
Fax: 30 [-990-8648

Axicon Technologies, LLC
28.57 Banksville Road
Pittsburgh, PA 15216
Ph: 412-531-7500
Fax: 412-531.-7035
ox{corr@aot.coffl

___ 8: _

Balzers Tool Coaring.lnc,
661 Erie Ave.
N. Tonawanda NY 14120
Ph: 716-693-8557
Pax: 716-695-1995

Baril Internatlonal Corp,
3384 'Commercial Ave.
Northbrook n, 60062
Ph: 847-272-8;128
Fax: 847-272-82.10
peopie@boril.com
www.b(nl1.com

B.asic Incorporated Group·
Machine Tools Division
P. O. Box 36276
Los Angeles CA ~36
Ph: 213-93.3-7191
Fax; 213-933-7487
potrik@.I(Jop.com

Bates Technologies, Inc.
9059 Technology Dr.
Fishers TN 46038-0213
Ph: 800-331-6778

317-841-8805
Fax: 317-841-9443
hafiing@iql~est.Tiel
wwwbatestech.com

Bengal Industries Inc.
II 346 S3rd St. North
Clearwater FL 33760
Ph: 813·512.4249
Fax: 813-573-2428

Best Engineering Co., me.
5600 S. Westridge Dr.
New Berlin WI 5315'[·0797
Ph: 414-784-2200
fax: 414-784-2541

BestMetal Corp.
925 Dieckman St.
Woodslock n, 60098

50 GEAR TECHNOLOGY

Ph: 815-337-8800
Fax: 815·337.8803

Bevel Gears (India) Pvt. Ltd,
17(B), Sadararnangala Indl, Area
WhilefLeld Road
Mahadevapura Post
Bangalore 48, Karnataka 560048

I India
Ph; (91) 80-8452755
Fax; (91) 80-8452655

Bilgram Gear Co.
Eight Union Hill Rd.
W. Conshohocken PA 19428
Ph: 610-828-7200
Fax: 610-828-9428

Bison Gear & Engineering
3850 Ohio Avenue
si. Charles fL 60 174
Ph; 630-377-GEAR (4327)
Fax: 630-377-6777
Solulions@bisollgeor.com
1Vww,bisOltgear.com

Blanchat Machine Co.
3323 Maple
Wichita KS 67277-2290
Ph: 31.6-943-4257
Fax: 316-943-0005

Blueo Corp.
509 Weston Ridge Drive
Naperville. it 60563
Ph: 800-535-0135

630-637-1820
Fax: 630-637-1847
htuco@concerUnc.lie(

Bluegrass Precision Machinery
442 Three Springs Rd.
Bowling Green KY 42104
Ph: 502-842.7201
Fax; 502-842-7242

Bonfigholi Riduttori S.p.A.
Via Giovanni XXIII, 71A
Lippa d; Calderaro (BO)
Bologna 40012
Italy
Ph: (39) 51-6673111
Fax: (39) 51-6673106
/>onjiglioli@bOlr[igJioli.com
wwwbonfiglloli.com

Bon:figlioIiU.K
Unit :5 Grosvenor Grange
WoolslOn, Warringlon. Cheshire
WA14SF
United Kingdom
Ph: [44) 925852664
Fax; (44) 925 852668

Boonville Mining Services, Inc.
11.0 W. Division Street
Boonville IN 4760]
Ph: 81.2-897-2512
Fax: 812-897-5236

Boston Gear
Division ofIMO Industries
14 Hayward St.
Quincy MA 02171
Ph: 617-328-3300
Fax: 617-479-6238
boston.geor@induslry.nel
wwwboston.gearlndustry.net

Bourn & .Koch Machine Tool
2500 Kishwaukee SI.
Rockford IL 61104
Ph: 815-965-4013
Fax: 815-965-0019
boum&koch@worldnet.a/t.nel
wwwboum-koch.com

Boxx Gear M.Jg_
1314 Central Pkwy SW
Decatur AL 35602
Ph: 205-355-4611
Fax: 205-355-4661

Brighton Industries Corp.
15 Essex Rd. -

, Paramus NJ 07010
Ph: 201-368-3933
Fax: 201-368-8743

Buckeye Gear Co.
5130 Richmond Rd.
Bedford Hts OH 44146
Ph: 216-292"6424
Fax: 216--292-6454
skidmoreteearthlink.ne:

Bucyrus International, Inc.
1100 Milwaukee Ave.
S. Milwaukee WI 53172

: Ph: 414-768-4000
I Fax: 414-768-5221

wlUlog@bucyrus-imi.com

Burgess-Norton Mfg. Co.
737 Peyton Street
Geneva IL 60 134
Ph: 630-232-4100
Fax: 63Q..232-3790
www.biogessnonon.com

Burlytic Systems
100-1 Crawford Street
Leominster MA 01453
Ph: 508-466-9495
Fax: 508466-9499
»ww. burJylic.lh(J.I'Ul.rre8i~rer. com

I IC _

CoB Gear & Machine, Inc,
4232 Mooney Road
Houston TX 77293
Ph: 800-428-6028

281-449-0777
Fax: 28/-590-9127
gearm/s@cbgearcom
www.cbgear.com

C-Dol Engineering
14900 Robinwood
Plymouth MI 48170-2660
Ph: 313-420-2075
Fax: 313-420-1279

CMD (UK) Ltd.
Royd House, Birds Royd Lane
Brigbouse, W. Yorkshire HD6 lLQ
United Kingdom
Ph: (44) 1484-401617

I Fax: (44) 1484-401618

Calicut Eng. Works Ltd.
2M Camac St.
P. O. Box 9119
Calcutta 700016 India
Ph: (91) 33-2475693
Fax: (91) 33-2476072

Can-Eng Furnaces Ltd.
P.O. Box 235
Niagara Falls NY 14302
Ph: 005-356-1327
Fax: 905-356·1817

Capitol Stamping. Corp.
3879 North Richards Street
Milwaukee WI 53212
Ph; 414-963-3500
Fax: 414-963-3516
capilols@e.tecpc.cofll,

i Capstan Atlantic
W Cushing Dr.
Wrentham MA 02093
Ph: 508-384-3100
Fax: 508-384-3196

Carbon City Products
150 Ford Rd.
St. Marys PA 15857
Ph: 814-834-2886
Fax: 814-834-9091
jrb@carboncity.com
WWtv..carboticity.com

Caterpillar Industrial Products Inc.
100 N. E. Adams S1.
Peoria [L 61629-4375
Ph: 309-675-5451
Fax; 309-675-6457

Chamfermatic, Inc.
1696 Northrock Ct.
Rockford n.6U03
Ph: 815·636·5082
Fax: 815.877-5787

Channel Power Transmjssion! Inc.
1275 Bloomfield Ave.
Bldg. 2-14

, fairfield NJ 07004-2708
Ph; 201-244-1750
Fax: 201.-244-1746
il!/o@chonne/pOluer.CQm
www.channelpowencom

Chardam Gear Co.
40810 Brentwood
Sterling Heights MI 48310
Pb: 810-795-8900
Fax: 81:0-795-8908

Charles Bond Co.
1035 Louis Dr.
Warminster FA 18974
Ph: 800-922-0125
Fax: 215-957-7999

Charmilles Technologies Corp.
560 Bond St.
Lincolnshire IL60069-4224
Ph: 847-913-5300
Fax: 847.913·5340

Chicago Gear-D. O. James
2823 W. Fulton St.
Chicago n, 60612
Ph; 773-638-0508
Fax: 773-638-7161
jswell@amerilech.nel
www.chlcagogear ...dojames.com

Chicago Gear Works
1805 S. 55th Ave.
Cicero [L 60804
Pb: 708-863·2700
Fax; 708-863-2749

Chowgule Matrix Hobs Ltd..
26--AIDA
Patancheru, Medak 502 319
India
Pb: (91) 8453-40305
Fax: (91) 8453-40508

Ciateq, A .C.
Mechanical Transmissions Div.
Retablo ]50
Queretaro 761.50
Mexico
Ph: (52) 4216808
Fax: (52) 42169963
rodlop@ciateq.mx

The Cincinnati Gear Company
5657 Wooster Pike
Cincinnati OH 45227
Ph: 513-271-7700
Fax: 513-271-0049
cintigear@worldnt!l.alt.llel

Circle Gear & Machine CompanyInc.
iSOI S, 55th Court -
Cicero IL 60804
Ph: 708-652-]000

mailto:as@mos.com
mailto:peopie@boril.com
mailto:Solulions@bisollgeor.com
mailto:boston.geor@induslry.nel
mailto:boum&koch@worldnet.a/t.nel
mailto:wlUlog@bucyrus-imi.com
http://www.biogessnonon.com
http://www.cbgear.com
mailto:capilols@e.tecpc.cofll,
mailto:jrb@carboncity.com
http://www.channelpowencom
mailto:jswell@amerilech.nel
http://www.chlcagogear
mailto:rodlop@ciateq.mx
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f :708-652-1100
drg~(Jr@cirr:l~g~ar.r:om
'K"WMo~cirr:/~gUlT..com,

Clipper Dia:mood Tool Co.
47-:16 AU5~1I1'l
Lon - Island City Y 11101
Ii'b: 718-392-3671
11'11)1: 718-392-4124

Cloyes Gear I;PnxIUCtlo til!:.
615 WcsI WalnlJl
Il'ari. AK. 72855
I'I!: SOI-963-2105
,u: SO:I-96J.3033

Cold farming Technology. Inc.
6556 AIrow Drive
Sterling Heig)l!s Ml48314
Ph: 81()'254-4600
_ :11: 1110-234.4944

Co'iooial Tool Group Inc,
5505 Conco-;de
De!roi! MI 48211
Ph: 31J..965-86&O
FlU.: 519-253-59\1
bm/roars@mrui.nl!t

Columbia ~ Co.
530 COII/d)' Road SO
A~on /!,IN 56310
I'll: 320-356-730 I
F -: 32()'):56-2 13 I

COlI\IIIercw Gear Sprocket
6,18'Wi hingtoe St=l
E- Walpole Mil. 02032
Ph: 800491-1073
F : :508-66lI-1Oi71

Commercial Steel Treaung Corp.
31440 tepbeoson Hil!bw~,)'
Mildi n Heigh M148071
Ph: 248-588-3300

Comlnrgnge Corporation
58 N.S. Industrial Drive
P.O. :Box 1217

1 !e~ville RI 0'..876
Ph: 4U!·165.JQ900
Fu: 401-765-2346

Cone Drive Operatioo
Diviliion or Tcx!rO!'l l"nc.
240 E. 12th Sim:I
IW. Box 271
Traverse City M1 49685-0272
IPh: 616-946-8410

:11: 616-946-02.3:5

Contour Hardening, IIIC_
7898 Zionsville Rd.
IndillJl8polis IN 46268
Ph: 317~816-1:53O
Fu;: 317-879-2484

Cornell 'FOIJIeCo.
6666 W. 66ih SL
CIIicago IL 60638
Ph: 773-767-4242
,flU; 773-767-9443

rllll'Lmd:s,
Ph: eJU 5J-477'-J62.2
Fax: (3.11SJ.477-'!l147

Crucible Scrvicr Cenlcrs
5639 W. Qr!IC5CC SI-
'Camillu NY 13(1)1..£1991
Ph: 3 L~-487.Q800
FlU.: 315-487-4028
Cllnningblllll Industric

100 Lincoln AYe.
Stamford CT 06902
Ph: 203-324-2942

!Ill: 203-324-6039

am;" eIl.rrimltJ£hiM.cU"l
'WJ't."K'.cIllHis.marhinl!.cQM

Cyclo Transrni 10M Ltd.
Gcmbox Division
,A'l Post-Par KJihl. 'liI11Oi I

Sull!ru Mahlll1lShlnl 41 SOII
India
Ph: (9116262-31931

ax (91) 6262- 0185

- eWwOMg Divlsion
7575 Plua ClMLn
WiUowbrook U. 00521
I'll: '630"655-4395
Fax: 630-655-1088

D.LG.LT.
275 onover Dri~

nmldln O1il4~5
Ph: SU07%- -::
Fax; .SlJ.1%-SllfJ,
~. rrillrl.eolfll

Dab 0 Indumies Inc.
61 E. MainS!.
fores(l(ilie CT06OIO
I'll: 800-437-3398
Fax: 203-583-6902

DavaIl Gear Company Lid.
WcUtam Green
H tfidd, Hmf0rd5.bifl: AL9 7J1J
EnIlWKI
Ph: (44) 1707-26:5432
Fu: (44J 1707-268536
tiawJII diaLpipa. CtJl1l'

Ol!:fIII!l Gca:r I;Tool
:500 Fame Rd.
Da)'l.OllOH4S449
Ph: 51l-866-4327
fax: :51l-1ItJ6..0408
dRror@rcil!er.com

Dearborn 'Gear & ThoI! Co.
4300Caboc
Detroit. MI 43210
Ph: 313-581-3111

!!,l: 313·581· 115

Ilelroyd WOrm Gear
Diy. of IMO IndlJ.LrIe~
121 F'ml A'ile.
Tte!!lo!! NJ OS6S0
,P\I: 609-89Qc6800
Fo: 609-800-,1876

D<troil Broach, Co.
431 S. B!ffiComhe Rd.
Gn=S 29651
Pb: 1164-879-7641
Fate: 1164-8"19-7693

Dcuoil flame JtmIaI_lIll!1
17644 Ml Elliotl
Dclroit MJ 48212
I'll: 313-89.1-2936
Fu: 313-891-3150

Diacnft. [nco

9033 General DriYe
PI)'I!1DU!b1il43170
Ph: 313-459-8'190
Fu; ]13-455-6573

bevelll gears up to 100 inches
in diameter. Manufactured for quiiet
operation and durabilli,tyto meet exact
producton requirements.

AsK I".' AMA.III01

• fou' C II COUllr'IO" ,If.
AMARILlOI GEAR COMPANY

P.O. Box 1789
Amarilllo, iexas 79105

806/622·1273
Fax 806/622-3258

CIRCLE 10-1

I

: MANUFACTURER OF HOBS. 'MILLING CUnERS.
: PRESSURE COOLANT AND NON-COOLANT DRIILLS & REAMERS.

AJJPLlI' THIN COATINGS [IF IL·. THC,NI. 1Ti.AWINI,C~ .
HOB: SRARPENINGi AND IC'OA1lNGI SERVICE

CA:RBIDE IP1RE,FORMS
leNe SHARPENING MACHINES:::=~11N6JD7HAMMUWr. '!11-'JJ~ ii:i,:

234SIINDUSTIFllA1PAJIK DRI,VE -,17..JIIII .
IFARMiiNG10N HILLS. M148335 ,&/ i ama..,..,...,

M_AILINGiA.DDFIESS: P.O. BOX 376, FARMINGTON. MICHIGAN 48332-11376
Phone: (248) 474-8200 • Fax: (2481474-9518

CIRCLE 1182

'The World. Leader in
SCJ'leW Rotor Manufacturing 'Ieehnology
.•Range of CNC TilreadGrinding M.achines
• Advanced 'I'IlIelid Milling Centers
.•Tool Profile Man gement Cent
• Automatic ROlor Anlily is Cenler
• Co-Pro Computer Aided :ltolor Cutter Production
• Cemuro-Automaric Deburring Cemer
• Sub-Contract Rotor ManufactUN: 7Id_Ctor""u.:.u-.

Harbour Lane Nonh, Milnrow. Rochdale. 0 16 3LQ England
TEL: +44 (0) 1706526590 - AX: +44 (0) 1706 353350

CIRCUE 179

• CNIC 'GearShaping Machines
• Cutting Tools
• Cutter Sharpening I. Ae-Coating
• RemanufacturelRebuild, C'NC Retrolit

F,ellows, Corporation •.Springfield VT
Te'l: 801-886:-8333: IFAX: 802-886-2100

Gear
Manufacturing
E'qUlipmenl -

Leaders in Precision ,and Perlormanc,e

CIRCLE 125
NOVEMBE~IDECEMI!ER 1997 5,1
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Diamond Black
100 Somerset Dr.
P. O. Box 190
Conover NC 2&613
Ph: 800-368-9968
Fax: 71J4.322-4636

Dianamic Abrasive Products, Inc.
2566 Industrial Row
Troy MJ 48084
Ph: 248-2B()"1185
Fax: 248-28()"2i33
diaflamic@aol.cQm
www.dianamic, com

Diamonex«' Dlamund Film Coatings
A Unit of Moosanto
7331 WllUamAvc.
Allentown PA 18UI6,
Ph:: 610·366-113]
Fax: 6](1.366.1144
jrogers·t/iomolJe:r@""i,com
www.diamones.eom

Dissten Precision, Inc,
6795 State Rd.
Philadelphia PA 19135
Ph: 215-338-1200
Pax: 215·338·7060

DoMI
254 North Laurel Avenue
Des Plaines IL600164398
Ph: 800-92·00 ALL
Fax: 847-699-7524
j'l/o@doall.cof/l
www.doall.com

Drive Systems Technology
24 Marlborough Ln.
Glen Mills PA 19342-1519
Ph: 610-358-0785
Fax: ,610-358-2776

Dura-Bar
2100 W. Lake Shore Dr.
Woodstock IL 60098
Ph: 815-338-7800
Fax: 815.338·-1549
sales@dura·bar.com

Dyer CompaQ),
11500 McGoveinvffic Rd.

r.o., Box 4966,
Lancaster PA 17-tiM4966
Ph: 800-63 I -3333
Fax: 717·569-672:1
dyer@dyergage.com
'MI",.,.dyergfJge.com

Dynagear, Inc.
2500 Curtis. St.
Downers Grove IL 60515
Ph: 630-969~ 1008
Fax; 63()"969·3970

Dynamic Metal Treating Inc.
7784 Ronda. Dr.
Canton lWp.MJ 48187
Ph; 313459-8022
Fax: 313459-7863

Dynamic Tooll Grinding Service
872 Ridge Ave.
Lombard 11. 60148
Ph: 63Q.62()"S044
Fax: 630-620-0177

___ E _

E.C. Machining, Inc.
8267 S. 861h Court
Iustice 11. 60458
Ph: 708496-0116
FlU.: 708496-0213

EMCOGean;
4329 N. Kedzie

'52 GEAR TECHNOLOGY

Chicago IL 60618
Ph: 773-539-1315
Fax: 773-539-8792
L02.05o./(J$i@compw;enle.com

Easco-Sparcntron
Div. Of Liquid Drive Corp.
10799 Plaza Drive .
Whitmore Lake MI48189
PO: 313-4494443
Fax: 313-449-4447

Educational. Sy'tems Worksbops, Inc.
P.O. Box 472
Dyer IN 46311
Ph: 21.9-865-1318
Fax: 219-865-2775

Electra-Gear
Divison of Regal.Beloit
1110 N. Lemon Street
Anaheim CA 9280.1
Ph: 714-.535-6061
Fax; 714·535·2489

Eleetrex Ltd. (India)
Power Tools Division
21. Dl Peenya Industrial
Area IIPhase
Bangalore 560058
India
Ph: (91) 80·8394477
Fax; (91) 80-8392854

Elmass NQrth America Inc.
Ntl4 W 19320 Clinton Dr.
Germantnwn WI 53022
Ph; 414·255-5644
Fax: 414-255·6509

Eltech Inc.
12660 onh SUlI" Dr.
North Royalton oH 44133
Ph: 440-582-8195
Fax: 44Q.582-8226

Emuge
104 Of Street
Nol1hbofOlIgb\ .1'I1!AOlS3Z
Ph: S08.3<)3.BOO

i Fill!!: 508-393·1310
emuge@emuge.co.m
www.em.rlge.com

Engelhardl Gear Co.
2550 American Lane
Elk GroveVillage 11. 60007
Ph: 847-766-7070
Fax: 847-766-6937
www.ge(l.n1ItJN£r.CO{1l

Efigin~red Heal Treat; Inc.
3127l Stephenson Hwy.
MadWln Heights M1 4807.1
PI!: 24/1.,588-5141
Fax: 248.588·6533
www.ebt-inc.com

Engis Corp.
105 W. Hintz .Rrl.
Wheeling [L 60090
Ph: 847·808'9400
Fax: 847-808-9430
j;mmi/lar@complIserve.com

Engranes Industriales Rivera
Apartado Postal 75-094
Mexico City, D. F. 07750
Mexico
.Ph: (52) 5-587·82.66
Fax: (52) 5·368-3432

Engrecon S.A.
Rod Mal. Rondon KM 42.4
P. O. Box 031
4 Santana de Parnaiba
Sao Paulo 06S00-970

Brazil
Ph: (55) I [424-1777
Fax: (55) 11424·1627

Equitable Eng. Co.
1840 Austin
Troy MJ 48099-1159
248-689-9700
248-689-0281

, c",..,ic@eaglequest:com

Ems! Winter & Son Inc.
I 00 Wilhelm Winter St.
P. O. Box 1006
Travelers Rest SC 29690
Ph: 864-834·4145
Fax: 864-834-3730

Esgard.l11c.
P.O. Drawer 2698
Lafayette LA 70502
Ph: 318-234-6327
Fax: 3J8-234-0lJ3

Elna Products, Inc.
16824 Park Circle Drive
PO. Box 609
Chagrin Falls oH 44022
Ph: 440-543-9845
Fax; 440·543·1789
WJ;VH;I;et"a.com

Euclid Heal Treating Co.
1408 E. 222nd 51.
Cleveland OH 44117
Ph: 216-481-8444
Fax: 216481-3473

Eudid Universal Corp.
7280 Wright Avenue
Bedford oH 44146
Ph: 216...439-6970
Fax: 216...439"5613

Euro ..Tech Corporation
14665 W.Llllboll Rd.
Broold'leld WI 53005
Pl'I: 414·'78].·6777
FId: 414-781·1822

Extrude Hone
8075 Pennsylvanla Avenue
Irwin PA 15642
Ph: 912-863·5900
Fax: 912-863-8759
aiume@exIrudt!hone.com
www:exrrude.com
___ F". _

FGT Gage & Systems Inc.
2624 S. 162nd Sl
New Berlin W153151
Ph: 414-827-0558
Fax: 414-782-3210

FPM Heat Treating
1501 S. Lively Blvd.
Elk Grove Village 11. 60007
Ph: 847 ..228·2525
Fax.: 847-228·5912

Fairfield Mfg. Co.
U. S. 52 South
P.O. Box 7940
Lafayette fN 47905
Ph: 765474·3474
Fax: 765·474-2 [53
wwv,(fairfieldmfg·com

Falk Corp.
P.O. Box 492
Milwaukee WI 53201
Ph: 800·545-5215
Pax: 414-9374359

Flisslu
117112 ..Maple Rd.
Germantown W] .53022

Ph: 414·25.5"11695
Fax: 414-255 ..9676
/tlSsler@e:cupc.com

Fayseott Co.
225 Spring SL
Dex!er ME 04930
Ph: 207-924-7331
Fax: 207·924-5510

Federal Gear Corp.
38134 Westent Pkwy Unit III
Willoughby OH 44094
Ph: 216-946...4327
Fax: 216-946-8018

Fellows Corp.
Precl~oll Dr.
Spri..nglield VT 05156
Ph: 1I.()I2·1186·83JJ
Fax: 1I.()I2,-8116-2700

Fleet Tools Ltd.
Unit K. Holder Road
Aldershot, Hampshire GU .12<lRH
England
Ph: (44) 1252-2J040
Fax: (44) 1252-3193~
J06131.14I'J@co",puse",~.{'"m

Flender Corporation
950 Tollgate Road
Elgin IL60123
Ph: 847·931·1990
Fax; 847-931-0'711
joesirta@flenderusa.com
www·flelld~rw/1.com

Fleuder-Graffenstaden Corp.
1589 Aztec Ln.
Mount Pleasant SC .29464
Ph: 803..856-0 I 011
Fax: 803·85(j.0I 04
w.p.crosher@compuu""~.l'Om

Foote-Jenes/tllinois Gear
Div.ofRegal.Beloi!
2102 N. Natchez
Chicago IL 6lJ70'7
Ph: 773-622-8000
Fax: 773-622-8176

Forest City Gear Co., Inc.
11715 Main 51.
Roscoe IL 61073

Ph; 815·623-2168
Fax: B 1.5-623-6620
/youJlg@!cg.com
www.fcgeauom

Forging Specialties
j 2600 Beech Daly.Road
Detroit MI 48239-2455
Ph: 313-535-8500
Fax: 313- 534-0988
op.,ulie@aol.com
www.forgingspecio/rl.es.com

Franke Gear Works Inc.
4401 N. Ravenswood Ave.
Chicage IL 60640
Ph: 800-311-8425
Fax: 800-311-8426

___ G _

.oB Gear Shop Tool
2688 Sweet S-prings SI.
DellollJl FL 32738
Ph: 904-532·9787
geneb@bigfoor.com

OMJ
6709 lvandale Rd.
P.O. Box. 31038
Independence OH 441.31-0038
Rt.: 216-M2·0230
Fax: 216-642-{1231

http://www.doall.com
mailto:dyer@dyergage.com
mailto:emuge@emuge.co.m
http://www.em.rlge.com
http://www.ebt-inc.com
mailto:j;mmi/lar@complIserve.com
mailto:/tlSsler@e:cupc.com
mailto:joesirta@flenderusa.com
mailto:op.,ulie@aol.com
http://www.forgingspecio/rl.es.com
mailto:geneb@bigfoor.com
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GTI TedlOOlogi~ Inc,
12 !..ong Hill Cross Road
ShelLOllCT 06484
~ 2OJ-929-22CXI
Fax: 203-929'0074
In!o@/jl'-um..rom
K-"M"K:gri-UJi;cl.com

GW Plastic Inc.
PlWlinISL
P.O. Rol!,50
Ikthcl VT 05032
Ph: 1102-23-*-99.:11
F!!.t: 802-234-9940
""'''',gwplarics.com

Gaj!'!l'~ars L.ld,
SllItion Road
Dewas, Madhya Pradesb 45:'i 001
India
Ph: (9 iii 7272-75597
I'D: (91) 7272-75596

Gary P. Mowers, loc.
2797 E. Rude SL
Weedsport' 'i 13166-9766
Ph: JI5-8J4-K823
Fax: J I5-8341-8824

Gear ompany or Amcri<: ..
14300 Lorain A\'e.
Cleveland OH 44111
Ph: 216-671-S400
Fax: 216-(111-5825

Gear ProdIld5 Inc,
1111 N. 1611Ea..~tAvenDe
Tulsa OK 74116-4098
Ph: 918-234-3044
Fax: 911!-234-J4SS
bilU@I!~urprodu lS.com
"'\1II>:g~arprod"Cls.com

Gear lRc:search Institute
J\pp]il;d Research Center
Penn~ylvWlia Stille UniversilY
P. O. 'Box 30
S!JlII: College PA 16804-0030
I'I!: 814-865-8207
Fa.: 8114-86.3-1183

Gear SySlmlS Divi ion
Leeson Electric CIX!P.

, 2J400 Apollo CL
We lIla It 60046
Ph; 114·1-356-1fJ06
Fu: 1147-356-1631

The Gear WIKks-Seanl;:., Inc.
SOl) S. Portland SI..
Seanle WA 98108-0886
Ph: 206-762-3333
I'IUI.: 206-762·3704
'8w!iIUMgml'lO'Ooo.com
""''''',IMg't!arwortr.COIII

G="-C!Lrci! mc.
7SO lndiJ!!'l WeU. R.d
Banning CA 92220-5308
Ph: 909-845·5822
737fj ..1322@co"!pus~F1·e. COllI

Gears &. Drive Sy"Yem5.. Inc.
13M WelMl Rd.
Spring House ~ . 194n-'O H)9
Rl: 215-540-0820
Fu: 2IS-5M)..()J60
dri~ rroU.com
"''''''·8l<Jn.dril't.s),lflems.iNJoallj',MI

Oearteeh LIlia. - TccooLogia de:
Engrenagen
R. lu!z de FOra. 8J:mo2A
Bel" I\OOZOOIe. MG 30180 Brazil
Ph: (SS) 31·291-0319
Fu; (55) 31-291-0319'
~IICMIWMLtm..com.br

Gean:roru IndlL<ln
100 Chelmsford Road
P.O,Bo~ 176

or!h Billerica MA 01862
Pb: 617-933-10100
Fax: 508-667-3130

IM&M p,REmSIO:N SYSTEMS OFFE:R.S IINiN'OVATIIVE
PHOCUS C,ONTR,OL SO,LUTI,ONS.

GeIlCRI Brnac:h &. EnJineering Co .. [oc.
.5032:5 Patricia
O1esterfLcld MI 48031
Ph: 810-598-7594
Fa: 810-949-8007

GcIK'I'II1 GMt Corpo tion
218% Scbmeo)J!n !leel
Warren: Mil 48089
Ph: 810-779'9393
Fax: 1110-779-9397

GeD ral MlagD"Platc Corp.
1331 Rou!t I
Lmdcn' J 07036
Ph: 90S- 62 -6200
Fax: 908· 62-6110
ifflo@_g/ttJpllIl~.CO'"
.........-SrI(Jp/(P~.f:om

GenentM Gear Ml1Chine
25418 Ryan Rd.
Wam:n MH.8001
Pb: 1110-756-6470
1'0: BI0-75M317

C_ddbt Le
Sbemeld ~-t
71m 'prlngtldd SL
.Daytoo, OH4S40~
Pb: '9J7.l54k5J77'
Fu: 937-254-5054
fTlKll1nl i44inrc .com'
'",,,,,,,.Giddings.com

'I1Ie' mu..<C!!! Works
:1000 nh"l'Sil:y!\,'.
Rod! I r N"Y 1469.2-2970
I'b: 7111-47,J-'1000
Fu-= 7&t5--%1-43411
rlalln ,/rolllMTJ!rtlJd

GI_PI'."IU
M~hlnenrabrik GmbH
ScJlwkbfnLIH ~tl'.87
0.71636 L-d .. ~
G nnany
Ph: 1491 71.41-4Il-<10
u: "4!11,714I~

Globld Gear
15 __ C'l.'-'11:.= ~ L
Dowmn 'ero.-e, IL 60SlS
P'b.: 1100-8l5-4327
IFu: 'IiJO.iWi9-i9J0'7
7lP55J.J ",ci.1fItJil

Globe Gear e,
3SO Virginia Drive
Fort W. hington PA 19034
Pll: 215·542"9000
ax: Il00-635-6273

'".,.,..,glolwgruT.CrJm

'Grell:1 GtaT COo.of 11th.!!.!!
US IlkndIngwood, IKle
1'II'1on 29687
:Pb: ,8/J4i.l.U-1166
Fu.: 8Ii+6OII-lUi8
gr'-'_gtarlilworldntl.l1lLlld

Gn:al Lak"es Indus1ly. Inc.
P.O. Bm. 6.219
J!!Cbon MI 49204
~ 800-968·3153
Fu; 511'-784-3154
Kl?:aJww@dmc'."tl
........:g...allllk~ /,,;lcom

• Complete, line of computerized: analytical and functional gauging
systems.

• M&M's e~clusivil GearNIII'" :sarver ,automatically shares, data for
SPC, remole ,analVsis and archiving.

• Wide selection 01 gear inspection ·softwar·e, including a beyel gear
machine 'correction pBckage.

• Certification to .001 mm. tracuable to NISI
• New models up to 20% faster lor greater throughput

ICalllM8iMP~.cision Srst.nm, .t 937./R59!.1Z73orro '!Illl11S9-M§2
talt'lunbar informltion.

CIRCLE 163

'@ Surface' @
__ Combustion

S IU IR IF A 'C E C 0 MI B IU :ST' 1110'NI, IIIIN C.
1700 Indian Wood CirCle • P.O, Box 428 ,0 Maumee, 'OH 43537

Phone: (800) 537-8980, (4119)891·1150· Fax: (419),8911-71'51
Web Site ,il Email: htqJ:lIwww.BUrfacecombustlon.com

CIRCLE 199

-DLA_MllND·lLK.f ~AJI~IIN- THIN FlLMI
SURFACE CDA11NG.S IRl G.EARS

Coating thickness:
Microha rdness:
Friction coefficient:
Process temp.:
DLC Roughness:

Range: 11.000003' to '0,0003:
5·35 GPa (500-3,500Vickersl
<: a',II in dry shding: conditions
<: 150°,1:
Conformal, identical to, su bstrBte

Technical COl'ltact: Joseph Ragers,Unit Director
13311William Ave.• AlientDwn, PA I,B106 • Ph: 6110-366·71'31' FalC:7144

• Coating Services, Research &. Davalopm_nt Programs
• Vacuum Deposition Equipment Sales & Process Ucansing

CIRCLE 1194

I~ S'C!H,RiEMI
IHydraulic L'OiCknuts,

Axial Cllamlping Devices for the
'G'ear Iindustry

JRM International, Inc ..
8,15-282-9'330

App~licat,iClnslSales, &. Repair Servie,e

CIRCLE 113

NOVEMBERIDECiEM'BER 1&117 53

http://htqJ:lIwww.BUrfacecombustlon.com


_------------C.OMPANYIINDEX------------.
Greenshpon Engineering Work> Ltd.
20 Haamel im Street
P.O. Box 1.0108
Haifa Ray 26110
Israel
Ph: (972) 4-8721187
Fax: (972) 4-87262311
.l"ole.'@green..hpon.cam
www.greeushpQn.com

TIle Grieve Corporation
500 Hart Rd.
Round Lake IL 60073
Ph: 847-546-8225
Fax: 847-546-9210
bandc@inreraccess.com

Groschopp
420 15th Street NE
Sioux Center IA 51250-2100
Ph: 800-829-4135

712-722-4.135
Fax: 712-722-1445
gro@mlCllel.nel
IlBB·1IIu:nel.llel

Grove Gear
Div, of Regal-Beloit
1524 15th Avenue
Union Grove WI 53182
Ph: 414-878-1221
Fax: 414-878-1968

Grupos Diferenciales
Portal de Bergara 32
Vitoria 01013
Spajn
Ph: (34) 45-260100
Fax: (34) 45·261446
gruposOl@surenel.eo!

Guy Crader Consulting
P.o. Bo~ 126
Lake Ariel.PA 18436-01.26
Ph: 717-689-7452
Fill!.: 717-689-7452
IIcrodf"@DOr.com

___ H _

HMC
RR #1 Box 2D8A
Princeton IN 47670
Ph: 812-385-3639
Fax: 812-385-52.32
soles@hmcgears.com
wwwhmcgears.com

Hamer Gear
10000 Country Road .116WCSI
Midland TX 79711
Ph: 800-351-1423
F!IlI: 915-563-2375

Hamilton Gear Inc.
Div, of Standard Machine Ltd.
2318 Faithfu.ll Ave.
Saskatoon, Saskatchewan S7K 1V I
Canada
Pb: 800-329-4327

306-931-3343
Fax: 306-931.-4741
www.hamilmngear.com

Hand Screw Machine
17703 Pennsylvania Ave.
M,\pLe HIs. OH 44137
Ph: 216-475-0220

Hane Industrial Training
1.20S. Seventh SI.
Terre Haute IN 47807
Pb: 812-232-0753
Fax: 812-232-3978

Hangsterfer's Laboratories, InC.
Ogden Road
Mantua Nl' 080'51
Ph: 609-468-02.1 6

54 GEAR TECHNOLOGY

Fax: 609-468-0200'
WWIV. hmrgslerfers. COlli

Hanover Gear Mfg. Co.
300 Fame Avenue
Hanover PA 17331
Ph: 717-632-8977
Fax: 7.17-632-2743
gearsloday@aoi.com

Hansvedt EDM. A Hardinge Co.
803 Kettering Park
Urbana [L 61801
Ph: 217-3B4-5900
Fax: 217-384-0091

Harder Precision Ccmponerus
1123 Seminole si.
P. O. Box 1405
Clearwater FL 346 15
Ph: 813-442-4212
Fax: 813-447-4463
jkaropis@ciriclJlII.com

Harmonic Drive Technologies
247 Lynnfield Street
Peabody MA 0 1960
Ph: 978-532-1800
Fax: 978-532-9406
ill/o@irarmonic·drive.com
hnp:llilarnlon;c·drlve.com

Harnischfeger
p.& H Mining Division
4400 W. National
Milwaukee WI 53201
Ph: 414-671-7684
Fax: 414-671-7309

Hermes Machine 1:001 Co., Inc.
Five Gardner Rd.
Fairfield NJ 07004
Ph: 8&&-639-6224
Fax: 913-227-9364
/.ermes@l!ew-mach.com
rd-'WMI.rJt!w."mach.com

Hica
18000 Studebaker Rd. #550
Cerritos CA 90703
Ph: 310-809-5050
Fax: 3.10-809-5251

Hita.chi America LId.
Power Il1dustrial Div isiol!
660 WitHe Plaines Road
Terrytown NY 10591
Ph: 914-524-6640
Fax: 914-883-5388
nraka_s@ha/i,y.i;ilachLcom.
www.lli1achi.com

Hoecbsi Celanese COIl".
Technical Polymers Division.
90 Mom Ave.
Summit NJ 0790 I
Ph: 800-833-4882

908-598-4000
Fax: 908-598-4330

Hofler Maschinenbau GmbH
Industriestrasse 19
Enlingen 76258
Germany
Ph: (49) 7243-599-0
Fax: (49) 7243-599-165

Hoglund Technology Corp.
1050 Route 22 We.1
Lebanon NJ 08833
Ph: 908-236-7794
Fax: 908-236-6826

Holcroft
12068 Market SI.
Livonia MI48150
Ph: 313-591-1000
Fax: 313-591-6443

Holroyd ~Q.chln.e
Harbour LaDIl North
Mlln!"()w" Rochdale OU6 .lLQ
lJ!!lIed Kingdom
Ph: (44) 1706 526590
Fax: (44) ~706 353350

Horsburgh &. Scali - Cleveland
5114 Hamilton Ave.
Cleveland OH 44114-3985
Ph: 216-431-3900
Fa~: 216-432-4850
driVBs@/wrsburgh·scoll.com

Hersburgh &. Scott - Valparaiso
457 S. Campbell Street
Valparaiso IN 46385-6226
Ph: 219-462-4260
Fax: 219-462-5341
www.I!orsburgh-sCoII.com

Houghton Internanonal tnc.
Madison &. VIIll Buren Ave.
P. O. Box 930
Valley Forge PAI9482
Ph: ,610-6664000
Fax: 610-666-1376

Howard's Machine Shop
2230 S. Main St. -
Carthage MO 64836
Ph: 417-358-7143
Fax: 417-358-3130

Hua Yang Macl1ine Co. Ltd.
No.5 Torng Lih Rd.
Hsiao Kang Kachsiung
Taiwan ROC'
Ph: (886) 7-8125710
Fax: (886) 7-8318728

Hub City, Inc,
Div. Of Regal-Beloil
2914 Industrial Drive
Aberdeen SD 57402-1089
Ph: 605-22.5-0360
Fax: 605-225·0567

Hudapack Metal Treating - Addison
824 S. Kay Avenue
AddLson n.60101-4976
Ph: 630-543-6033
Fax: 630-543-8686

Hudapack Metal Treating - ELKhorn
979 Koopman Lane
ELkhorn WI 53121-2203
Ph: 414-723-3345
Pax: 41.4-723-3752

Hy-Mech Systems Inc.
3641 E. Long Lake Rd.
Traverse City MI 49684
Ph: 616-946-7781

Hydro Honing Laboratories, lnc,
Eight Eastern Park Rd.
P.O. Box. 280306
Easl Hanford cr 06128
Ph: 860-289-4328
FUll: 860-289-2134
sholpeen@ix.nelcom.com

I.S.P:J.A.E.
F!!CuJlad de Ing, Mecarrica
Calle 116 SIN CUlAE
Marianao 15
Ciudad Habana
Cuba

: Ph: (537) 202267
Fax: (537) 332429
mecQn;ca@C'ujae.c.u

ITW Heartland
1205 36th Ave. Wesl
AJe.GlJldrla MN :56308
Ph: 320-762.8782

Fill!:: 320-762-5260
ifwgean@gclel.com
"''''''''.gclel.comi-UwKt.tU"SIw.ilear1.iltm

I1W Spiroid
3700 W.. Lake Ave.
Glenview IL 60025
Ph: 847-657-5338
Fa_x:847-657-5098
jbieber@iIW'piroid.com
wwwitwspiroid.com

Ikegai I\nm'h:a Corp,
2246 N. Palmer #108:
Schaumburg II. 60173
Ph: 847-391'-3910
Fal!:: 847-397-7535

Impact Strategies Inc.
P.O. Box. 5317
Clinton NJ 08809
Ph: 908-730-9163
Fax: 908-730-8334

Indiana Power 'Iransmission SY51l:ms,Inc.
470 E. Nerthfleld Drive
Brownsburg IN 46112
Ph: 800-428-4431
Fax: 317-852"6868
tPIJ@iqJtl!.f/.lU!t

Indiana Tool/Indiana Gear
6100 Mic.higan Road
Plymouth [N 46563
Ph: 219-936-211.2
Fax: 219·936-7224
dJmeidig@iramco.com
wwv.~ltamco.com

Induetohear Inc.
32251 N. Avis Dr.
Madison HIs. MI 48071
Ph: 248-585-9393
Fax: 248-589-1062
info@induclohear.com
www.induaoheat.com

Insco COTf'OT31ion
412 Main Street

i Groton MA 01450
Ph: 508-448-6368
Fax: 508-448-5155
Imcolllfo@lWi.com
www.inscocorp.col1t

lntech Corp.
250 Herbert Ave.
Closter NJ 70624
Ph: 201·767-8066
Fax: 201-767-7797

Interstate Tool Corp.
4538 W. 130 Sl.

I Cleveland OH 44135
Ph: 216-671-10'77
:I'ax: 216-671-5431

Invo Spline Inc.
2357 E. Nine-Mile Road
P. O. Box 70
WarreD Ml4809D
Ph: 810-757-8840
Pax: 810-757-8849

Iron Bound Heat Treating
304 Col!. S!reeI
Roselle NJ 07203
Ph: 908-245-0717
Fax: 908-245-62551 .111_----J'&E Hofmann Engineering
Three Al ice Street
Bassendean, Perth
Australia
Ph: (61) 9 279-5522
Fax: (61) 9 279-9386
ho.fmtmn@lpgi.com.au

http://www.greeushpQn.com
mailto:bandc@inreraccess.com
mailto:gro@mlCllel.nel
mailto:soles@hmcgears.com
http://www.hamilmngear.com
mailto:gearsloday@aoi.com
mailto:jkaropis@ciriclJlII.com
http://www.lli1achi.com
http://www.I!orsburgh-sCoII.com
mailto:sholpeen@ix.nelcom.com
mailto:ifwgean@gclel.com
mailto:dJmeidig@iramco.com
mailto:info@induclohear.com
http://www.induaoheat.com
mailto:Imcolllfo@lWi.com
http://www.inscocorp.col1t
mailto:ho.fmtmn@lpgi.com.au


Ourfamily of
,-.=-ar··.ma·····chine .IS':,ge ~ . _

'shares a name- and a whole
lot more.

Sophisticated cutting
mechanisms give you
high productivity for
gear shaping needs up
to 1meter diameter.

Get high precision gears Cut gears up to 450 mm
-up to Imeter-with fast, with simple set up
our gear bobbers-fast. and conversational

programming on our
gear shavers.

OUf highly precise
grinders give you gears
that meet the highest
world-class standards.

The most completefamily of gear cutting machines
share Mitsubishi machine construction, Mitsubishi
software. and common controls. For thefastest
CNC learning curves and the highest qutllity gears,
contact your Mitsubishi representative today.

Th...'. • MIITS!UBISHI!I___IS IS ....... MACHIN_ TOOLS
MHllMlchlne Tool U.S.A., Inc.
907 W. Irvlngl Park, Road oUasca,IL '60143·2023
IPhone: (630), 860-42220 FAX: (630) 860-4233
'CIRCLE1109'



JIlM: ,Infemutionallnc.
:1214,Shappeat Dr.
Rockford 11.611.15
Pill: ,815.m.9330
FILX:815·282.9]50

Jack Dustman &< Assoc.
3600 WashingtOll Blvd.
Indilllmpolis IN 46205
Ph; 317-925-3537
FIlA;317 ·92S·3383

Jack.'>OI!Gear Co.
RL 18 Shaler Township
P.O. Box 9508
PiIL,burgh PA 15223
Ph; 412487·8355
Fax: 4 I248f1.8 100

Jade Precision Gear Co.
3501.B 8[h Avenue South
SL Petersburg A. 33711
Ph: 813-327-2123
Fa.: 81)·3234403
universat] @~(JnhJinJ:.n~(

JIIITH:S Reid Gear Services
102 N. Williams
We'UnOll! IL 6OSS9
Ph: 630-963·9620
Fax: 630-963-9632
~jd.l@mm.com

JobBoss Software Inc.
7701 York Ave. South
Minneapolis ;iN 55435
Ph: soo.7774334

612·831·7182
ax: 612-831·281'1

Qlk",Yr.r@jobboss.com
w"w.joblJQss.com

___ IC _

lUI. Huppert Co. Inc.
16850 S. SIDle SI.
SOUlh Holland IL 604 73-.2881
Ph: 708-339-2020
Fax: 708·339·222S

KA· Wood Gear & Machine
32500 lodll5U1lalDr.
Madison Heill-hlsM! 48071
Ph; 810-585·8870
Fu: 81.0-585-3011

KGK Intemauoeel Corp.
90 1 Deerfield Park""a~
BulJaJo Grove IL 60089
Ph: 47-465-0160
Fox: 847465·0181
kllkrni@cwl.mm

I K __pp Sales '& Servlee II...P;
21110WUdemes.5 Place
Boulder, 0 80001.
"'ih: 3OJ·9J8.'I737
FMiI.! 303447.1131
dQ!IIidg@upp-ustLCOIII
..... ,..Jwpp-uj'u •.com

KlIpp Tech II...P.
2870 WUdem 1'1ll~
BouJdn'. 0 80301
Ph: 303-441·U3O'
Fax: JOJ.4I,7·nJm
toml@upp"w:a..coll'l
",,,,,,,.ttJpp.,u: ILeum

Keller Machi ne Co.
315 N. WvillSI.
Chicago IL 60612
Ph: 312421·5285
FlU: 312-421-4102

Keystone Powdered Metal Co.
1935 Stofc 51.
51. Mal,),' PA 15857·169'7
I'b: 814-781-1591

56, GEAR TECHNOLOGY

Fax: 814-781-7648
kpmsoie.f@ncencml.com
K.....1K~~e)'.rl01.rf'p'l1l.("om

Keystone Threaded Products
7621 Old Rockside Road
.P.O.. l:Io~ 31059
Cteveland OH 44131-0059
.Ph: 216-524-9626
Fax: 216-524-7132

Kingsford B=b Tool. Inc.
850 EastBoulevard
P.O'. 801 2277
Kingsfonl MI 49802
Ph; 906·774-4917
Fax: 9()6.774-6981
kblsa/es@up.""1
·"",.,.,.kltlff·ifordbroarh.com

KJuber Lubrication NA. LP
54 Wentworth Ave.
Londonderry NH 03053
Ph: 603-434-7704
Fax: 603-434-8046
"",,,,'.kJ ..bencom

Koepftr AmeriC'll, L.L.'c.
,635 Schneidn Drche
S. Elgin It. 60177
PI!: 847.9314U.
fu: 841·93.1. -4]'11%

Koku ni, 'Inc.
6009 W. ns! SI.
Indianapelis IN 46278
Ph: 317·293·6038
Fax: 317-293·6514
kokusQ"@worl~I.Q!C."~r'

Kolene Corporatlon
,12890 Westwood Avenue
Detroit Ml 48223-3426
Ph: 313-273-9220
Fall: 313·273·6207
75666.2251@compWieTlle.CO!l!
M'o""'.kolelle.com

Koolant Koolcrs Inc.
262S Emerald Dr,
Kalamazoo M] 49001
Ph: 616-349-6800
Fu: 616-349-8951

Koro ·51w-penin1l Serna
9530 85111 Jliwenuc N
Ml!pl~ 'Grove M 55369
Pb: ,612:-415'.5147

Krautkramer Branson
Sill ndustrial Park Rd.
Lewistown PA 170<14
Ph; 7!7 ·242-0327
Fax: 117-242.2606
kb·/JII.mlu@compllsel'1le.com

Kreiter Oeartech
2530 Garro SIJeeI
l:l00.'!01l TX 17003
Ph: 713·237.9793
Fox: 113·237-120\1
_"".mikr·geaT1uh.com

Krom/wd Twi5t.Drill .co.
1097 SweilUr Ave.
Akron OH 44301·1382
Ph: 330-535-7129
Fax: 330-535-3729

Krupp Engineering Inc.
8121 Grego!)' Rei
Dexter M1 48130
Ph: 313-426·2604
Fax: .313-'426-24.50

___ !L _

L ... H Welding & Machine
913 L& J Court
P.O. BOl< 219
Gillette WY 82716
Ph: 307-682·7238
Fax: 307-686-1646

I!..Ml'e,Fette, roc. - Brooldtr.I'd
3'715-1 o. 126 L
BrooIdieldWi 53005

I PI!: 414-783-1606
, Fax: 414-783·504J

u/lT·Fefte, Inc. - -low
S83-E Hampshire Rd.
Stow OH 44224
Ph: JJO.94 -4 52
FIIX: 3JO.9<W-3S98

Labeco
156 . Harrison 51.
Mooresville IN 46158
Ph: 317-831·2900
Fax: 317-831·2978

Lampin Corporation
River Road
P.O. Bax 327
Uxbridge MAOl569
Ph; 508·278-2422
Fax: 508.278·7863
scoMtmitrpdlcOffl

Lapmaster Inll.
6400 Oakton SI.
Molton Grove rt, 60053
~h: 847.967.2975
Fax: 847-967-3903
www.jruLwlry.nelllapm.ad(~r

Latrobe Steel Company
Division of The Timken omra")'
P.O. Box 31
Latrobe PA 1:5650-0031,
Ph: 4.12·537·7711
Fax: 412-537-6316

La,wler Gear Corp.
1320 SE Hamblen Rd.
Lee', Summit MO 64081
Ph; 816-S25..()002
Fax: 816-525·11.13

LeCoo:nt, Inc.
U DeWl!:l Dr.
',0.8011950
WhIteRiver Jet. VI 0600:1·.0950
Ph: 802.296-2200
FlIx:802·2'Hi·6843
luollm@sl)nr.nll
""'w..wv"'./I~tI-l~c(}""1

Lemur Enterprises
P.O'. Box 2797
Grapevine TX 76099
Ph: 888481·8755
Fax: 972·304-1604
s:tinIwr@I"",,,rent.cOlTl
hrtp://lnnurelll.com

LinCQto Park Engineering
13581 HW'OD River Dnve
Romulus M148174-0127
Ph: 3'13-941·1440
FD: 31).941-0592

Lovejoy Inc.
2655 Wisconsin Ave.
Downers Grove H.605 :15
Ph: 630-852-0500
Fax; 630-852·2120
l()vejoy@/o)lrjoy·iflc.com.
www.lollejo}.·il.lC.com

Lovejoy Steel Company - Charlotte
8011 Pence Road
Charlotte C 21121.5

Ph: 800-438·5157
Fax: 704-5354426

Lovejoy 511:,,11Company - Cincinnati
1761 Elmore Street
Cincinnati OH 45223
Ph; goo..301·2277
Fu: 513-541-1485

Lovejo~ Steel Company - Streetsboro
10160 'Phillipp Parleway
Streetsboro Oft 44241
Ph: 800·326-6455
FlU: 216-656-4040

Lovejoy SI~I Company - Yorl:.
180 Roosevelt Avenue
Yurk PA 17404
Ph: 800-828·3722
Fu: 717-843-6560

Lubriplate
129 Lockwood si,
Newark NJ 07105
Ph: 973·589-9150
Fox: 973-5894432
in/o@iubrlplace.com
'KfM.w.iu.briplat.l!.clJm

Lufkin Industries Gear Repair
711 Industrial Blvd.
P.O. Box 849
Lufkin TX 75902
Ph: 409'-637·5855

I Fax :409-637-5104
g~a""pa;r@/"fki1l.(''''p!
..,.,....'.k4~ill.CQ'"

Lyon Gear
4371 Territorial Road
Rochester MI 48306
Ph: 248.651.1751
Fax: 248·652·6548
lyollg~Qr@ao" com

I IM _

1\II&M PrecWO!l Sy IBns
300' Progress Rd.
West CamllltoD OU 45449
PI!: '137'.g:59~73
_u: 937-8594452,

MET
1,61~rfield !)rive
Dayton OH 45415
Ph: 513-832-1583

, Fax: 513-832-0858
74214.415@compu.r~rvlt.com

M.J.H. Gear & Tool ce., Inc.
442 W. 49\h St.

ew York NY 100'19
Ph: 21.2-246·3800
Fax: 212·2654053

MO Star Ge<!r & M!lCihlne
714 Jefferson
Washington MO 63090
Ph: 314-390-3909
Fu:314-390-3966
mtJslar@maiLusmo'.com

M1'I:Corporntioo. fMilDloyol
965 Corporate Blvd.
Aurora IL 60106
Ph: 63{).820-9666
Fox: 630-820-7403
ill/o@milUloj'o.com
\1.'Ww.nrilutCJ),o.com

McEnglevi!!! IndU_lri!!l Furnace
700 Griggs 51.
Danville [L ,61832
Ph: 2.l1-44lHl941
1'8J<: 217-446-094314536
ml/co@ ix_II~lcom.c".m

mailto:kllkrni@cwl.mm
mailto:kpmsoie.f@ncencml.com
mailto:in/o@iubrlplace.com


P.ower Iintegirated
PO:P-'U!PI™
LiftllRotate·lnduction
Heat-Treating System

Radyne's Power Integrated Pop·up'IM
heat-treat center is a self-contained
system for hardening and tempering
components in a lift/rotate, sub-
merged quench method to meet the
specific needs of the heat treater. A
user-friendly machine interface panel
and PLC control enable quick and
easy setup and operation. An
integrated. modem, 'effiCient.
transistOrized inverter power supply
can matcln a wide variety of heating
coils with easy-ro-clnange tuning
capacitors end a multitap output
isolation transformer.

The lift actuator assemtlly includes
a ball bearing linear way mounted
under a stainless steel sink through
double lip wave seals. A chrome-
plated stainless steel Spindle is
mounted on a tapered roller bearing,
enclosed in a steell housing. The lift
mechanism ali()INs load/unload,
heat and q~encln positioos.

Th -,p-rfect Integration
The combination of Radyne's iPCl'Ner
Integrated iPop-up""'" and APEX QA'IM
Quality Assurance system
represents tine latest in induction
heat-treating technology.

RADYIN-
Innovators'in InduetJ'onlleBfing
'·800·238·,8880
211 W. IBoden Street
Milwaukee, WI 53207. U.S·.A.
(414) 48·1·8360 • fa!!: (414) 481-8303
e~mail': radyne@exscpc.com
http://ww..v.nidyne.,CGm

CllRClE 139'

mailto:radyne@exscpc.com
http://ww..v.nidyne.,CGm


.. COMPANYIND'fXII. ------------
McGinty Gear
11050 McKees" Rd.
Suttons Bay M1 49682
Ph: 616-271,-4153
Fax: 616-27(-4 177

Mahr ICO~POrl!ti()JlI
U45SWiOiamson Road
Cincinn"ti OH 45241
Ph: 5U489·6U6,
Fax: SlJ.489·6302

Makino
7680 Innovation Way
Mason OH 45040
Ph: 513·573·7200
Fax: 513·573-7360
www.lllakino.colII

Manufactured Gear & Galle
P.O, Box 7155
Elgin rL60J21
Ph: 630-377-2496
Fax: 630-377-2546

ManufacllJrers Technologies Inc.
59 Interstate Dr.
West Springfield MA 01089
Ph: 413-733·'1972
Fax: 413-739-9250
infO@COSlimolOr.com
WWM~costiJ7t(jlor.com

Manufacturing Technology Inc.
l702 W. Washlngton
P.O, Box 3059
Saud! Bend IN 46628
J>b: 219·233'9490
Fax: 219-233-9489

Maquinaria Ral. SA de C. v.
Manuel Gonzalez 554
Mexico City. DE 06450
Mexico
Ph; (52) 5-547-1361
Fax: (52) 5-547-1363
promirez@nel$ervice,coIII.mx

Martin Sprocket & Gear. Inc.
3100 Sprocket Drive
Arlington TX 760115
Ph: 81!7·258·3000
Fax: 817·258·3351

Mascotech-Braun
19001 Glendale Avenue
Detroit Ml 48223
Ph: 3l3-270-1109
Fax: 313-272-7017

Mastertech Diamond Products
9465 Hamilton Drive
Menlor OH 44060·
Ph: 216-352-1112
Fax: 216-352-ll13

Mayfran International
6650 Bela Drive
Cleveland OH 44143
Ph: 216-461-4100
Pax: 216-461-0147
sGfes@mfIY/ron.com
www.mayfrGlI_com

Mecatool USA Ltd.
165 Hansen Ct. #lI1E

, Wood Dale .!L60118
, PIl: 630-595-9696

Pax: 630-595.9101

Mecc.anica Nova Corp',
24371 Catherine Industrial #235
Novi Ml 48375
Ph: 248-4494000
Fax: 248-449-4004
IIcnova@Gol.com

58, GEAR TECHNOLOGY

Mechanical &. Structural Design &
Software

4275-29 Rosewood Dr. #180
Pleasanton C 94588

I Ph: 510-455-3210
Fax: 510-734-6701
fkelle.s@julI(),com
hrrp:11205.186, 245. J II_Iii

Meister Grinding Tech. Corp.
1200 Millbury St. Unit 7F-7G
Worcester MA 0 1607
Ph: 508-753-0808
Fax: 508-753-4404

Merit Gear Corp"
810 Hudson St.
.Po O. Box. 486
Antigo W1 54409
Ph: 800-756·3748
Fax: 715-623-2990

Metal Improvement Co.
10 Forest Avenue
Paramus NJ 07652
Ph: 201-843-1800
Fax: 201-843-3460
",em/imp @ix,nelco,,~ com
www.rnetalimpmvemellt.com

Metal Powder Components
325 Jay Street
Coldwater M149036
Ph: 511-278-5685
Fax: 517-279-8743
jbrwiggs@orioll,br£!I!c/Ho.lib.mi.l4s
www.mpc.induslry.M/

Metal Powder Industries Fed.
105 College Rd, East
Princeton NJ 08540-6692
:Ph: 609-452-7700
Fa.<; 609-987·8523
info@mpi[.org
www.nrpif.org

Micromatic Textron
1 345 E. 48th St

Holland M1 49423
Ph: 616-392-1461
Fax: 616-392-17101

Mid.west Gear
2182 E. Aurora Rd.
1W,insburg OR ,44ll87
Pi!: 216-'125-4419'
FIIJj[: 216-'125-Il600

Midwest. Gear '& Tool
261169Groesbeck
Warren "'"48089
Ph: 81(1..776-7580
Fu: 811).776-2322

Milburn Engilleering,Inc.
.120247th N,W,
Seattle WA 98177
Ph: 206-365-2818
Fax: 206-621.-6221
<lmilb"m@ao/,C()m

Milford Gear Works
241 Research Drive
Milford cr 064601
Ph: 203-783-9595
Fax: 203-783-9595

MiHcr Industria] Services Inc,
6611 W. Oklahoma Ave.
Milwaukee WI 53219
Ph: 414-543-4075
Fax: 414-543-4095

Mjlwauklle Gear Company
51,50 N. Poll Washinglon Road
Milwaukee WI 53217
Ph: 414-962-3532
Fax: 414-962-2774

Mississippi State Univ,
MechanICal Eng. Department
210 Carpenter Bldg.
Mississippi State MS 39762
Pb: 601··325-7313
Fa);; 601-325-7223
jone:l@mellg.'fblstole.edu

Mitrpak Power Transmission Products
River Road
P,O, Box 327
Uxbridge MA 0]569
Ph: 508-278-2422
Fax: 508-278-'7863
sGfes@mitrpa.iLconr
wwwmitrpak.com

M itsubishi Laser
1500 Michael Dri.YO
Wood D"I,,]1.60191
Ph: 630-860-4210
Fax: 630-860-78.24
bandc@illlertlcces.f,caln
wWlv,mU3·taser.com

Mltsubishl Machine 1'001
9117W. Irri!:!g, Park Rd,
Itasca, lL 60143
Ph: 6JO.860-'l2l2
Fax: 63(1..1160·4·223

Milts & MernilJ LP.
615 Chippewa Road
Harvard 1L 60033
Ph: 815-943-3303
Fax: 815-943-3366

Mobile Pultey & Machine Works
905 S. Ann SI.
Mobile AL 36633-1.947
Ph: 334-432-7631
Fax: 334-432-8364
7S357.1513@compuserve.com

Modem Industries Inc.
613 W. I1tb Street
'P. 0, Box 399
Erie PA. 16:i12
Ph: 814-455-8061

, Fax: 814-453-4382

Modified Gear & Spline
18300 ML Elliott
Detroit MI 48234
Ph; 313-893-3511
Fax: 313-893-6110

Molon Gear &. Shaft
335 B, n1inois St.
Palatine IL 60067
Ph: 847-105'0608
Fax: 847-7115-8349

Moore Gear MFg, Co,
Two Hawthorne Dr,
Hermann MO 65041
.Ph: 573-486-5415
Fax: 573-486-3487

Moore Machine &. Gear. 1nco
10920 N st, Joseph Ave,
Evansville IN 47120
Ph: 812-963-3014

Moore Products, Co.
Gllge Division
O!!e Smnneytow!! Pike
Spring House PA 19477-0900'
Ph: 215-644)- 7400 ~ .2352
Fax: .21:5.653-0347
marillldj@moorep.rot/lIcls.com
",,,,,,,.llIoureproducts.com

Multi-Arc Inc.
200 Roundhill Dr.
Rockaway J 07866
Ph: 973-625- 3400

Fax: 973-625-2244
injo@mulli'orr;,com

I Murray Brothers Mfg, Co.
nil W.99th SL
Hickory Hills IL 60457
Ph: 708-430-8111
Fax: 708-430-8222

____ I I'll 1IIIIIIII _
NASA leWIS Research Center
21000 Brookpark Rd, MS 77-10
Cleveland OH 44135
Ph: 216-433-3915
Fax; 216-413-3954
johJl.j.coy@lelT:.nasa,gov

NCADT
. Penn State University
I P.O. Box 30

StateCollege PA 16804-0030
I Ph: 814-1165-8207

Pall: 814-863-1183
gjjl@(JSII,etill
"'ww.llrf,psu.ed,"dril'etrainj~l1ler

anchang Gear Works
Engi neering Administration Office
Nanchang Ji angxl 330044
China -
Ph: (86) 791 3805885 254
Fax: (861191. 3805757

Nallonull3roacb & .Machine 00.
17500 Twenty-Three MIle Rd.
Macomb MI 48044-1103
Ph: 1Iu)-Z~lOO
Fu: 810·263-4571

National Metrology
1.1Stagecoach Ln.
Sunapee NH 03782
Ph: 603-763-5881
Fax: 603-763-3058

New Age Industries Inc.
2300 Maryland Rd,
Willow Grove PA 19090
PIl: 215-657-6040
Fax: 215·657·1697

Niagara Gear Corp.
941 .Mililary Rd.
Burr"lo NY 14217'
Ph; 716-814 ..313]
Fu: 7I6-874-900J
in/o@lIiagarogear.colll
1I''''II'.lIiagarageal'.co11l

Nissei Corporation of America
8227-G Arrowridge Blvd.
Charlotte NC 28.27 3
Ph: 704-527-9876
Fax: 704-527-9877
Ilisseklt@aol.coIII

Nixon Gear
Gear Molians, Inc,
1750 Milton Avenue
Syracuse NY 13209
Ph: 315-4~8-O100
Fax: 315-488-0196

Nord Gear Corporation
800 Nnrd Drive
Waun~~ee WI 53597-0367
Ph: 608-849-7300
Fax: 800.373·NORD
f1ordin/o@;rord-us.cOIll
1VW1 ..../IOrd.Cf}1I1

Nordberg Lokomo OY
Parkano Works
Vanhamalonue 3
FIN 39700 Parkano
Finland
Ph: (358) 204 80144
Fall: (358) 204 80145

http://www.lllakino.colII
mailto:infO@COSlimolOr.com
mailto:sGfes@mfIY/ron.com
http://www.mayfrGlI_com
mailto:IIcnova@Gol.com
http://www.rnetalimpmvemellt.com
http://www.mpc.induslry.M/
http://www.nrpif.org
mailto:7S357.1513@compuserve.com
mailto:marillldj@moorep.rot/lIcls.com
mailto:johJl.j.coy@lelT:.nasa,gov
mailto:in/o@lIiagarogear.colll
mailto:Ilisseklt@aol.coIII


ICOMPANY INDEX 11 _- ---- - ---

1 NOnnBl: Inc.
Airport R08dlnd!!Slri!d P!u'k
P.C. BQx,69
Arden NC 28704
,Ph: 704-684.10{)2
Fu: '04.(i84·B84
ill!o@normac.com
www.nOl'nklC.CQJ1I'

Nuttall Gear Corp,
2221 Nia!\= Falls Blvd.
P. O. Box 1032

iagara Falls NY 14302
PI1:716-731,·51,110
Fax: 716-731·9329

Nyc Lubricants Inc.
12 Howland Rd.
FairOHvcn MAO;tTI9
PI1:508-996-6721
Fax: 508-997-5285
rechhelp@nye/ubric:anJs.ctJm
M<.... w.nvelubricunts. com

1 0 _

Oberlin Filler Co.
404 Pilot Ct.
W3Ukesha WI 53188
PI1:414-547-4900
Fax: 414-547-0683

The ChiQ Broach. &; Machine Co.
35264 Topps Ind, Pkwy

I Willoogbby CH 44094-4684
PI1:2,16-946-1040
Fax: 2t6-94().Q7'..j
so/es@ohjobroach.com
www.ohiobroach.com

OhinGear
Diy. of Regal-Beloit Corp.
Old Norris Road
Libel1.y SC 29657
PI1: 864-843·9231
Fall.: 864-843-1276

1 Okamoto Corp. EDM Di,v.
'1500 Busch Parkway
Buffalo Grove iL 60089
1'11: 847-520-7700
Fax: 847-520-7980

Cliver Gear
Div. or Gear Moilons, Inc,
1140 Niagara Street
BuITuJo NY 14213
Ph: 716-885--1080
Fax: 716-885-1145

Omni Gear
7502 Mesa R.oad
Houston, TX 77028
Ph: 71J.635-6331
71J.61H33I
gellromnj@j/m·lI.ner

Ornni Gear &. Machioe
90 Bisset SL
Jol iet n,604,32
Ph: 815-123-4321
Fax: 815-723.9207

O'Neill Gear
9207 Ivanhoe SL
Schiller Pnrk n.60176
Ph: 847-678-0616
Fax: 847-678·0784

0110 Sokki Technology Inc.
2171 Executive Dr. #400
Add!Mln IL 601101
Ph: 63()..627·9700
fax: 630-627-0004

Onlano Dnl7e &. Gear
120 8IHmS Rd

ew Hamburg .0 'OB2&O
C !lada

Pb: .519"662·.2840
Fill[: S 19..tili2·1421
ihJnl!4@odg,com

dcoulis @~ulQ-u.i.('Om
Paulo Products Company - Memphis
1540 Channel Avenue
Memphis TN 38113
Ph: 901-948-5523
Fax: 90 1-948-750 I
dkermir:k@puu/o·us.com

Paulo Products Company -
M urfreesboro .

1307 Rutledge Avenue
Murfreesboro 'fN 37129
Ph: 615-896-1385
1'",,: 615·895·9613
jjenkiru@lJll,,/o-us.com

Paulo Products Company - Nashville
3206 Ambrose _.
Nashville TN 37207
Ph: 615-228-2526
Fax: 615·228-2734
epfrommt'T@fJoulo·us.com

Paulo ProdUCIS Company - St. Louis
5711 W. Park Ave.
S!.. Louis MO 63110
Ph: 314-647-7500
Fa ..: 314-647-7518
nprjf)ce@pulllo-ll,·.COI1l

Penn Machine Company
ID6 Station Street
Johnstown PA 15905
Ph,8.14-288-1547
Fax: 814-21111·2260

Pennsylvania Gear Corp.
One' Cabot Blvd.
Langhorne PA 19047
Ph: 215-945·6000
Fax: 215-945·2052
emoil@penngear.,·om

I www.penngeur.nJJ1l

Pennsylvania Pressed Metnl Inc.
R.R.#2 Box 47
Emporium PA 15834
Ph: 814-486-3314
Fu; 1114-486-9273

Penntech
439 Ivyland Road
WanniRsCer PA 19047
Ph: 215-674.9766
FlU; 215·674·5613

Perry l'eclmo]ogy orp,
29' Industrial Park Rd
P.O. Box 21.
New Hartford C'f 106057
Ph: 860-738·2525
Fax; 860-7JS.24SS
p"rry.tech@sNel.net

Pf!!uler·M!l!!g Cutting Tools, 11.,.1'.
1351 Windsor Rd.
P. O. Boll.2950
Loves Park U. '6113.2,2950
Ph: 8W5.877.I1900
Fill[: IUs,,877·0264
saies@pmd.com
w-IIJ"w.,pmci.com

1 Menomonee FaIJ~WI 53051
Ph: 800-558-7733
Fax: 414-255-0359

Pilch Templates, Inc.
1.718Sheffield Dr.
BIl!e Bell PA 19422
Ph: 6](J.219-0443
Fax: 610-215-9877

Ply-Mar Thol Co.
1718 Sheffiel.d Dr.
Blue Bell PA 19422
Ph: 610-279-0443
FlU: 610-275-9877

Poly Hi Solidur
Power Transtnission Div,
181179SW Boones Ferry Rood
Portland OR 97224
PI1:503-620-9314
Fux: SIl3-62().93Ib
rtJnniebro"·/I.phs@world~l.all.Mr

Portland Forge
400 Corporate Dr.
Lebanon KY 40033
Ph: 502·692-3554

1 Fru;: 502.692.1751

Power Eng. & Mrg. Ll.d.
2635 W _ & N Drive
P.O. Boll. 4055
Waterloo IA 50704-4055
Ph: 319.232.2)11
Fax: 31<}·2J2-6Ioo
info@pcmlrd.com
........'I1'pemird.ctJm

Powe!'lJ'ujn Engineers
5005 W. Loomis Rd. ,HI02
Greenfield W:I 53220
Ph: 41.4-282-4171
Fall.: 414·282-4385
IWC!rbox@'compusen·e.com
www.jdl.collilpol<"enroill

Precipart Corp.
90 Fioll COlIn
furmingdale NY 11735
Ph: 516-694-3'100
FUJI.: 516-694-4016
preciprl@collcemric.IIEr

Precision Engine.erih!\ So;.liIke.,
388 Palmer In.
Pleasantville NY 10570
Ph: 914-769·3'196
Fu: 9'14-769-3196

Precision Gage o,
6939 W. 59Lh SL
Chicago lL ~38
Ph: 773-586·2121
Fax: 773·586-21 S9

Precision Gell! Co.
1900 Midway Dr.
Twinsburg OH 44087
Ph: 216-487-0888
Fax: 216-487-0618

Precision Gear Inc,
48·09 loa1h SI.
Corona NY 11368
Ph: 718·592·1100
FUJI.: 718-592-2525
precjsloIl8~al'@ms".('om

Precision Gears Inc.
NI.3 W24i05 Bluernound Rd_
Pewau ee WI 53072
Ph: 414-542-4261
Fil~:414·542·1592

Orlandi Gear Company
6566 Sterling Drive South
Sterling Heights MI 483 J2
Ph: 810-264-6700
FlU: 810-264-3595

Overton Gear &. Tool Corp.
530 West-gale Drive
Addison lL 60101
Ph: 610-543-9570
Fax: 630-543-7440

___ IIP _

PC Enterprises
US Yonder Lane
Sedona. I\.Z 86336
Pb: 800-43'1·23611
FlU: 52.0c282-·3001
,pu"t@Sedona""~t

P. F. imtey, Inc.
2880 Universal Dr.
Saginaw MI 48603
Ph: 5.17-793-0900
Fax: 51.7-793-9511
p/mS131@oo/.co!!l

PIC De ign
86 Benson Rd.
P.C. Box 1001
Middlebury cr06762-1OO4
PI1:203-758-8272
Fax; 203-758-8271
i'!/o@pic-design.com
wWH:penLOfI.com/mdlm/lIlpic

Paci nc Industrial Furnace Co.
26000 Capi101Ave.
Redford MI 48239-2499
Ph: 313-937-4130
FaJI,: 313·937·16n

Packe. EngiIleerinll
1950 N. Washington Street
P.O. Box 353
Naperville IL 6056c..o353
Ph: 800-323-0114
raJl,: 630-505·1986
jjs@pocke:retlg.co1ll
www.packereng.com

Parker Industries, Inc.
1650 SycamOR Ave.
Bobemla NY U716
Ph: 516-56,7-1000
Fax: .516-567·B55

Pauerson Gear & Macbme
5876 Sandy Hollow Road
P.O. Box 1240
Rockford n, 61126
Ph: 815·874-4327
FlU: 815-874-7448

Paul W. Marino Gages Inc.
21300 MacArlhur Blvd,
Warren MI 48089
Ph: 81,0-759-2400
Fax: 810-759·2423
,P1Hllrgagl!@i:x..nf!lCOm~com
WWK-:1U!.tc,(},m.c.oml-pmllI"80Kt'

Paulo Products Company - Bessemer
705 N. 22nd Street
Bessemer AL 35020
Ph: 205-428·1294
Fax: 205-425-9841
SlIfasse.y@pau.lo-II.S.[-"anl

Paulo Products Company - Kansas City
4827 Chelsea Avenue
Kansas Cily MO 64130
IPh: 816-861-7500
Fax: 1116-924-7300

Philadelphia Gear Corp.
181 S. Gulph Rd.
King of Prussia PA 1'9406
Ph; 610-265-3000
Fax: 610-337-5637

f<!OVEMBER/DECE'MBER 1U7 591

Philadelphia Gear Corp.
Phil.delphia Gear Services Div,
4631 Winfield
HOIJStonTX 77039
Ph: 713-449-2200
Fax: 713-449-2294

Pillar Industries
N92 WI5800 Megul Dr.

mailto:so/es@ohjobroach.com
http://www.ohiobroach.com
mailto:jjenkiru@lJll,,/o-us.com
http://www.penngeur.nJJ1l
mailto:saies@pmd.com
mailto:info@pcmlrd.com
mailto:jjs@pocke:retlg.co1ll
http://www.packereng.com


.. COMPANYII.NDEX _

Presrfte COI1l.
3665 E. 78th St.
Cleveland OR 44105·2048
Ph: U6.44J.S990
F.ax, 216441.2644
ilJ/o@presrU~.com
www.presrite.cor ...

Pro·GearCompI!1!Y, Inc.
23 Dick Rd.
Depew NY 14043
Ph: 716-684-3811
Fax: 716-61l4-"17

Process Industries
3860 N. River Rd.
Schiller Park IL 60 1.76
Ph: 847-671-163[
Fax: 847·671-68MJ

I Production Gear & Broach, Inc.
4960 Hudson Drive
StOW OB 44224
Pb: 330-688-5585
Pax: 330-688-7984

Profile Etlgj'neerillg
100 ruverSL
Springfield VT 05156
I':h:802-885-!l176
Fax.: 802-885-655\1

Progressive Engineering Co.
2010 E. Main 51.
Ricbmond VA 23223
Ph: 800-868-5457
Fax: 804-780-2230

I Progressive Technologies
I 4201 Panerson Sf

Grand Rapids MI 49546
Ph: 616-957-0871
Fax: 616-957-3484·
plisoies@ptihome.c.om

Pulley Manufacturers Inc.
2980 First Street, Bldg.F/G
La Verne CA 91750
Ph: 909-593-8610
Fax: 909'-620-1434
pulleys@earrhlink.ner
www.pulleys.com

, The Punl,y Ccrporstlon
SU, Hilliard Streel
Manchester CT 06040
Ph: 860'"649'·0000
Fax: ,86().645·62,93
sales@pun1~tra"smi.stons.com
"''''M,.purd~/rallSmls&tolJS.com

Putnam Precision Molding, Inc.
n Dance Road
Putnam cr 06260
Ph: 860-928-79'11
Fax: 860-928-2229

____ QI -

Qualicast Corp.
P.O. Box 122
Broom.aJ1PA [9008
Ph: 610-356-7464
Fall: 610-353-7829

Quench Press Specialists, Inc.
4159 Church St.
Roebuck SC 29376
Ph: 864-576-3502
Pax: 864-576-351.3
main@qllenchp:res s.com
www.quenchpress.cam

___ R. _

R. Cushman &: A sociates, Inc.
32367 W. Eigbt-Mile Road
Livonia MI48152
Ph: 810-471-9900
Pax: 1110-477-7883

,60 GEAR TECHNOLOGY

R.L. Wagner & Assoc.
695 Cavalcade Circle
Naperville [L 60540
Ph: 630-961·9200
Fax: 630-961·99'17
rlw695@aol.com,

Radyne CorpQf:!tion
2U W. Boden Slree!
MilwauikllC WI 53207
Ph: 414-481-8360
Fax: 414-481-'8303
.milyne@execpc.,com
w",w,1'I1Ii,rrll,toltl

Rapid. Gear
1596 Strasburg Road
Kitchener ON N2R IE9
Canada,
Ph: 5 I9-748-4828
Fax: 519.748·5528
rapid@ rapid8~r.com
wwwrapidgeancom

Ravjeet Engineering Specialties Pvt. Ltd.
S-89 MrOC Industrial Area
POBox 50
Bhosari, Pune 411026
India
Ph: (9' I.) 212· 7!X)370
Fax: (91,) 212-790740

Rawling Gear, Inc.
Div, Of Gear MOtiODS,Inc.
890 Hartford Turnpike
Shrewsbury MA 01545
Ph: 508·845-6532
Fax: 508-845-6534

RaycO!'!Corporation
2850 S. Industrial Highway Itloo
Ann Arbor MI 4~I04
Ph: 313-677-2614
Fax: 313·677·2778

Rebco fndusrrielProducts
450 Ardmore Terrace
Addison IL 60101
Ph,: 6311-279-7594
Fax: 630-272-8723

Rediu Corporation,
1817 18th Ave.
Rockford IL 61104
Pb: 815-3911-1010
Fax: 815-398·1055

Reid Tool Service [nco
1900 Commonwealth Ave.
Charlotte NC 28205
Pb: 704-333-3769
Pax: 704-372-6703

Reilly Engineering Inc.
531 Sutliff Rd.
Lisbon .IA 52253
Ph: 319-455-2206
Fax: 319-455-2206
p2reilll'@uoLcom

Reishauer Corp,
[525 Holmes Rd.
Elgin IL60123
Ph: 847.888·3828
Fax: 847-888-0343
dri.ch@reishau.er.com

Relirux;c Gear Company Ltd.
Rowley Mills. Penistone Road
Lepton, Huddersfield HD8 OLE
United Kingdom
Ph: (44) [484-601000
Fax: (44) 1484-60[001
•a1es@reiialtce.co.uk
www.reliance.co.uk

.Reliance Gear Corp.
205 S. Factory

Addison IL 60101
Ph: 630-543·6640
Fax: 630-543-0520

Renold Power Transmission Gorp.
S [2 West Creseenrville Road
Cincinnati OH 45245
Ph, 800·8511-8141
Fax: 513-346-7520

Rex-Cu! Products Inc.
960 Airport Rd.
P. O. Box 2109
FaJ] River MA 0.2720
Ph: 8011-225-8182
Fax: 800-638-8501

Rexnord Corporation
P.O. Box 2022
Milwaukee WI 53201-2022
Ph: 414·643-3000
Pax: 414--643-3078
www.rexrwrrl.com

Richter Precision Inc.
1021 Commercial Avenue
P.O. Box .159
East Petersburg PA 17520
Ph: 717 ·560-999Il
Fax: 717·560-8741

Riley Gear Corp.
One Precision Dr.
Sl Augustine FL 32092
Ph: 904-829·5652
Fall: 904-829-5838
www.rlleygear.com

Ri verside Spline &: Gear
1390 S. Parker
P.O. Box 340
Marine City M148039
Ph: 800-394-G.EAR

810-765-8302
Pax: 810-765-9595

Rj Link International
3741 Publishers Drive
P.O. Box 6939
Rockford fL 61125
Ph: 815·874--8110
Fax: 815-874-8833

I Rockwell AutomationfDodge
6040 Fandel'S Court
Greenville SC 29615
Ph: 864--297-4800
fax: 864-:281-2318
o.dv@dodge.ra.rociwell.c.om
wwwindustry net/dodge. rockwell.
,auromation,

Ronson Gears Pty, Ltd.
18 Teton Court
Highen, Victoria 3190
Australia
Ph: (61) 3-9555-9822
Fax: (61) 3-9555-7480

Rote- Technology [nco
351 Fame Rd.
Dayton OH 45449
Pb: 513-859-8503
Fax: 513-865-0656
rotomkJg@roJotech.com
www.rototeeh.com

Rossen, Holbrook .& Henderson
Two.' orlh St.
W!1ldWick J 07463
Ph: 201-610·4220
Fax: .201·6704266

Ryle Manufacturing Co .
3116 Holliday
P.O. Box 5347
Wichita PaJls TX 76JV7'
Ph: 800-433·0960

Fax: 940·7674849
qunredesk@ry!.esprock.et.com
www.rylesprocket.com
- __ s _
S.L. MuJ!SO!!.& CQ,
1517 Goegg SL
Columbia SC 29201
PI!: 803-2S2-3l11
F.all: 803-919'·0507

SBR Consulting
667 Streeter Brook Road
Little Genesee NY 14754
Ph: 716·928-1234

SIFO Selective Plating
5708 Schaaf R.oad.
Cleveland OU 44131
fb: 216·524-0099
Fu; 216-524·6331
iJl/o@brus.hplating.com
","'II'.broshplating.com

SRP Tools Ltd.
1\1>0Sipcot Indl. Complex
Ranipet 632403
Indi~
Ph: (91) 4172-44361.2
Fu: (91) 4172-44485

STO Precision Gear & Instrument. Inc.
31g Manley Street

I Un.itIlS
I W. Bridgewater MA 02379

Ph: 8SS-STD-GEAR
508,580-0035

Fax: 888-FAX-4STD
508-80-0071

sldg~ar@aol.com
www..frdgear.com

SU America [nco

11775Capital Ave.
Oak Park Mt 48237
Ph: 248-548-7177
Fax: 248.548-4443
us.arl41@conCl!nt.ri"c.,~1

Salem Company
lOS Modlon Road
P.O. Boll. 306
Woodstown NJ 08098
Ph: 609·769·0056
Fax: 609-769-2048
soIlY@Sldtmcompany.c()m
h1WW.sail!mcompany. com

Sales Consultants
Two Hudson Place
Hoboken NJ 07030
Ph: 20[-659'-5205
Fax: 201.659·5009

Sa!!llIsa!O Gears Service
3545 McCall Place. Unit B
Doraville GA 30340
Ph: 770-457-3050
Fax: 770-457-0059
sg.goOO/'@aVaM.nel
........w.a.aJUl.lltllmypageslsgsgaOOJ

Satellite Gear
5135 Richmond Road
Bedford Heights OH 44146
Ph: 2/6·514-8668
Fax: 216--5:14--8671

SclW"cr Gear Works. Inc.
814 S,.Main St.
P.O. Box 986
South Bend IN 46642
Pb: 219-2344116
Fax: 219"234-4115
www..chqJugtar.com

http://www.presrite.cor
mailto:plisoies@ptihome.c.om
mailto:pulleys@earrhlink.ner
http://www.pulleys.com
http://www.quenchpress.cam
mailto:rlw695@aol.com,
mailto:.milyne@execpc.,com
mailto:dri.ch@reishau.er.com
mailto:a1es@reiialtce.co.uk
http://www.reliance.co.uk
http://www.rexrwrrl.com
http://www.rlleygear.com
mailto:o.dv@dodge.ra.rociwell.c.om
mailto:rotomkJg@roJotech.com
http://www.rototeeh.com
http://www.rylesprocket.com
mailto:iJl/o@brus.hplating.com
http://www..frdgear.com
http://www..chqJugtar.com


·n'duc'tion' Heat Treating ,Solutions
Le't Us ,P~ovide,One, For 'You.. ,.

Pick. an ellP,II!:". Here's an opportu-
nity to lower direct labor costs and
have the bullt in versatility to handle
a variety of parts without expensive
retooling. Using simple pick and place
movements, cylindrical parts can be
induction hardened with consistenUy
high quality. H'ere, reacnonshafts are
hardened at the rate of 300 parts per
hour. Simple yet effective.

:SClInPa'ic. .A versatile vertical
scanner thaI allows the user to
hardenshafl-liKe parts from cam-
shafts to hydraulic pistons, ScanPak.
is available in nine different config-
urations, in power ratings up to, -
800 KW. in frequencies.-to 50 KHz.
Whether you need single spindl'e.
dual spindle, or twin drive, there lis,
a ScanPak ex_acUysuited fo.r you.
ScanPak comes equipped with
microprocessor-based machine
control, integral heat station, and
w,ith spindle sizes up to 60".

IUltrll.-Case gea.r hardening-your
answer 10 carburizing. Ultra-Case is
a high speed method for contour gear
hardeningl. I,t provides Ihe user with
the ability 10 surface harden gears at
production line speeds while a.lthe
same 'time it solves dimenslonal
distortion problems.

let Ajax MIl) make your next heat Ireal :l"oJecta success. Write to: Ajax Magnelhermic
Corp., 11745Overland Avenue, Warren, 6hiO 44482. Call toll·free1.BOO-547-1521.
Fax (330) 372-66Mi or in Canada call (905,) 6834980 .

•rIRIe
IA.TIO"NI

Th .. VV'oy The VV'orld II"ducts Ills BU$·inO$s ..

WARREN. OHIO USA I TORONTO. CANADA I UNITiED KINGDOM I CARACAS. VENEZUELA I SAO PAULO. BRAZIL
SEOUL. KOREA. I MELBOURNE. AUSTRAUA I BILBAO, SPAIN {TOKYO. J.APAN I FRASER. MICHIGAN

'CIRCLE 117
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Schenck Turner
J 00 Kay ,!m:lllSl:rial
Orion MI 48359
Ph: 810-377-2100
Fax: 8IQ-377-2744

Schunk Inc,
211 Kitty Rawk Dr.
Morrisville NC 27S6()
Pb: 919·572·2705
Fax: 919'-5,72·2818
II'HlII'.NChunk-usa.com

Scali Machine Tool Co.
2780 Belt Adams Rd.
Atlanta GA 30339
Ph: 770-432-7300
Fax; 770-432-7500
ry/alld@l'rl.cam

Sensor Products. Ine.
24 Castle Ridge Park
East Hanover NJ 07936
Ph 800·755-2201

201·884-f755
Fax: 201.884-1699
sensorptvd@oa/.com
www.jagar.com/spi

Shin Shin Enterprise Corp.
Business Dept..

o. 37 Dayo 5 SI.
TaichuIIg 407
TaiwaJl
Ph:; 88fi4-323-9266
Fax: 886-4-322-9951
shin02@ms],hind.l!eI'

""'''"' ..!hintech. com

Shore Metal Technology
5475 Avlon Park Drive
Cleveland OH 44143
Ph: 216-473-2020
wjpnwers@siwremelal.com
lI'W>1(shoremerai.com

Sidley Diamond Tool Co,
32320 Pard Rd.
Garden City MI 48135
Ph: 313-261-7970
Fax: 313-261-2028

! Sigma Pool-Liebherr
1465 Woodland Dr.
Saline MI48176
Ph: 313-429-7225
Fax: 313-429-2294

Society of Manufacturing Engineers
One SME Drive
Dearborn Ml 48121-0930
Ph: 8()().:733-4763
Fax: 313-271-2861
baroche@sme,org
", ..w..rm~.org

Software Engineering Service
2801 Ridge Ave.
Rockford 1L 61103
Ph: 815-963-1760
Fax: 815-963-1760
azimulllI80@aol.com

Southern Gear
3685 NW l06th St.
Mia.mJ FL 33147
Ph: 305-691-6300
Fax: 305-696-3376

Spline Gauges Ltd.
Picadilly, Kingsbury ncar Tamworth
Staffs B78 2ER
United Kingdom
Pb: (44) 1827 872771
Fax: (44) 1827874128

Sri Venknleshwara Gear Wheels
No 5-36124/A lndustrinl Estate Road

62 GEAR TECHNOLOGY

Kukatpally, Hyderabad, Andhraprndesh
500 OJ 7 India
Ph: (91) 40-278385
Fax: (91) 40-27B1I3
duddilll1@hdi.vslli.llel.ill

51. Marys Carbon Co.
PIM Products Division
State Street
P.O. Box 427
SI_ Marys PA 15857
Ph: 814-781·7333
F"~:814-78.1-6957

Star Cutter Co.
SI.lIn:ul Sales
2346] Industrial Park Drive
P:O.Oox376
Farmington mll- Ml 48:Bl·on6
Ph: 2411-474·8200
Fu: 248474.9518

Sterf ng Electric, Inc.
I6752 Armstrong Avenue
Irvine CA 92606
Ph: 714-474-0520
FilX: 714-474-0543
sales@s/t!r/ing(!/(!crric.com

Stock Drive Prod[l~lsISterlillg
ImlnIment

21011 JerichoTmkp,
New Hyde Park NY 11042-5411;
Ph: 5(6,328-3300
Fax: 516-326-8827
5uppott@sdp-si ..com
ww""/SU.p-fLcom

Surnitorno Machinery Corp.
4200 Holland Blvd.
Chesapeake VA 23323-0628
Ph: 157-485-3355
Fax: 757-485-3075
sm.camklg@series2000.com
"", ...:smcyclo,com

Surfilce Combu tlen Inc.
.1'700 Indian Wood Clrcle
P.O ..BOli;428
Maumee 0043537
Ph: 800-537.89801

419-891.71.501
Fax: 419-891-7151
wWMl.su~JQ,I;eCOmbuslion..('ol.tl

Surface Technology, Inc.
105 N Gold Drive
P.O. Box 8585
Trenton NJ 08650
Ph: .609·259-0099
Fax: 609-259-0077
s",flec@j!Jm.ner
www.surfacetechnotogy.com

Sussex (lear Company Inc,
28 Snover Rd.
Lafayette NJ 07848
Ph: 201-579-2060
Fax: 201-579-5501
76061.20J7@c",,,puserve.com

Swiglo Metallurgical Consulting
497 Greenbrier Road
Glen Ellyn IL60137
Ph: 630-469-9559
sa.swiglo@juoo.cotJ!

Sytcc Cmjporalion
IS Middlesex lIUrnpik.e
P. O. Box 721 -
F.&8 CT 004Z{i
Ph: 860-767-1322
Fax: 860·767·1345
sycor@maif.sn.l.nel
"'WHI.&ycor.com

___ i1 _

TB WOOer" Inc.
440 N. Fifth Avenue
Chambersburg PA 1720 I
Ph: 717·264-7161
Fax: 717-2.64-6420
info@tbwoods.com
www.rbwoods.com

TOCCO, Inc,
1506 Industrial Blvd.
Boaz AL 35951
Ph: 205·840-2304
Fax: 205-840-2400

Tech Sales inc.
707 Broce Drive
.Blacksburg VA. 24060
Ph: 540-552-1765
Fax: 540-552-0613

Technimet Corp.
2345 S. 170th SI.
New Berlin WI53151
Ph: 4I4-782-6344
Fax: 414-782-3653
!echllim~@execpc.com

Texaco Lubricants Co
1250 E, Diehl Rd. #108
Naperville IL 60563
Ph: 630-505-2952
Fax: 630-505-2987
gOlilledr@texOC!J.com

Texlile Parts & Machine Co, Inc.
I502 West May Avenue
P.O. Box 12305
Gastonia NC 28052
Ph: 704-865-8564
Fax: 704-865-6620
dSlewOP1@lexfileports.com
wW'V.It!xlileparts. com

Therm Alliance Co.
701 S. Pasl Ave.
Detroit MI 48200
Ph: 313-843-1545
Fax: 313-841-1335

Thomson Micron, LLC
50 Alexander C!.
Ronkonkoma NY 11779
Ph: 516-467-8000
Fax: 516-467-9814

Tifco Gage & Gear
29905 Anthony Dr.
Wixom MJ 48393
Pb: 248-624-7900
FWIi: 248-6211-1260

Toolink Engineering
2870 Wilderness Place
Boulder CO 80301
Ph: 303-938-8570
FIlJl: 303-938-8572

Torque Transmission
1246 Higb Street
Fairport Harbor OH 44077
R1i: 216-352-8995
Pax: 216-352-7682
I'Orquel1'/1Jl@aol.coni

Tri-Wire.lnc.
2205 Range Road
Rockford [L '61111
Ph: 815-633-7707
Fax: 815-633-7797

, Trogetec Inc.
I 605 E. Washingtun

Riverton WY 82501
Ph: 307-856-0579
Fax: 307-856-0579
j,lfo@frogt!rec.coffl.
wWw,lrDgerec.cnm

Trojon 'Gear Inc,
418 San Jose SI.
Dayton OH 45403
Ph: 513-254.(737
Fax: 513-254-3029

Ty Miles Inc.
9855 Derby Ln.
Westchester IL 60154
Ph: 70g-~5480
Fax: 708-344-0437
rymiles@aal.rrJl7J
wWlv.tymiles.com

___ U I

U. S. Axle, Inc.
275 Shoemaker Rd.
Portstown .PA J9464-6433
Ph: 610-323-3800
Fax: 610-970-2010
www.usaxie.thomasregisli!.com

U.S, Tech Corp ..
333 S. Cross Sl.
Wbealon IL 60 187-~405
Ph: 630-66 -7886
Fax: 630-668,5076
73073'.2625@cnmpa.uve.com

USACH Technologies
1S15 Commerce Dr:
Elgjn IL 60123-9304
Ph: 847-888-0148
Fax: 847-888-0144

Ulrron, Incorporated
2845 Benton Rd
Mt. Vernon IL 62.864
Ph: 618-2:44-3303
Fax: 618-244-9655

'United Slates Gear Corporation
9420 Stony Island Avenue
Chicago n.. 60617
Ph: 773-375-4900
Fax: 773-375-4557'

United 1'001 Supply
8SWOhio Pike
P.O. 54395
Onci'ID!!ti OH 45245
Ph: 513-752-6000
F!!O<: S 13-752-5599

Universal Superahrasives
Precision Grinding Systems Div,
27588 Northline Road
Romulus Ml 48174
Ph: 313-941-4420
Fax: 313-941-2948

Universs) Technical Systems. Inc.
1220 Rock SI.
Rockford IL 61101-1437
R1i: 815-963-2220
Fax: 815-968-8884
.ales@IlI",CQl1l
PNlVw.ufs.("om

User SQIUtiOIlS, Inc,
/1009 Tillson Dr.
South Lyon MI 48178-9318
Ph: 248-486,1934
Fax: 248-486-6376
fls@useTJIol.com
WWw.rlSerSO/.cm1l

I~~_. V11 _
V & R Associates
P.O. BOll 538
Wrightsville Beach NC 28480
Ph: 910-392-5559
FIlJl: 910-392-5559

Van Gel1)en.Reece Eng.
1502 Grand Blvd.
Cedar Fa liB IA 50613

mailto:sensorptvd@oa/.com
http://www.jagar.com/spi
mailto:wjpnwers@siwremelal.com
mailto:azimulllI80@aol.com
mailto:duddilll1@hdi.vslli.llel.ill
mailto:sm.camklg@series2000.com
http://www.surfacetechnotogy.com
mailto:sycor@maif.sn.l.nel
mailto:info@tbwoods.com
http://www.rbwoods.com
mailto:dSlewOP1@lexfileports.com
http://wWw,lrDgerec.cnm
http://www.usaxie.thomasregisli!.com
mailto:fls@useTJIol.com
http://WWw.rlSerSO/.cm1l


Ph: 3,1\1.177.767.3
Fu: ]\l·217""--13C!,

Von Ruden Mfg.
lOOKFirst SI. N.E.
Bu'IIr.!I"M 5 31]-Ofl9Il
Ph: 612-682·3122
Fax: 612-682-3954
'lfomr@tranrudrn.com___ w., _
W. EL I... !WIII A!i5OC.
235, Sum_mer 5L
Hmglmm M'A 021143
Ph: 617-749-1323
Fax: 617-749-ll4O

WMW Machilltl}' Comp!l!lY
44 W. High SI.
Wcq yi!Ck Y 10994
Ph; 914-353-3330
Fu: 91;$-)58-2378

WaI\l"I' Ml!Chme Co., Lnc.
84-9 Cambridge A'VC.
Jcrv:y CilY Nl 07307
Ph: 20 1-656-5654
Fu; 201-656-03111

Wedin lrun'l. Inc,
1111 Si.1II A.e.
Cw:lilIilC MJ 49601
:Ph: 616-719-8650
,FaA: 616-n9-8673

WcldllCUoo Corpomion
24492 Indoplc:Jll Circle
Fatmingtoo Hdl, MI48335
Ph; 24lI-l-t2·0200
Fax: 248-442-9353
wrlIln@weiffuc,ion.rom
""'''\t.'. 'K t'lih«1iO'ff.,("om

Wendt Dunnington
546 Enlerpri-e Drive
IRoy~""rOrd PA 19468
IPh: 6HM95-28S0
Fax: 61.0-495-2865
"·(J<"Iim~aoI.nJIII

Wes. Tn Gear 'I'nc.
11500 W. Righway 80E
Midland TX 79711.{)6()5

I 'Ph: &JO..I51-1327
. Fall: 915·563-0934

West IndllSlric Inc.
1700 Livingstone :Road
Hudson WI 5401,6
!'t1: 71S-386-5867
Fa)!; 71 5-386-6473

WHlecb Gear Corp.
2600 E. Impm.al H"'Y.
Lynn ood CA 90262

, Ph; 310.605-2600
I Fax: 31G-S\lS. -SIlO

d,Im~/@I.r."I'II'OIf!..CO/JI

Wc\lemlll1l Companies,
Allen Englnecnn~ Dj, ;,im
245 • IBroad SL
P.O. Box 125
Bn:mrn OHi 43107
Ph: 801).338-8265

614-569-4143
Fu; 614-569-4111

WHlem pliM Ga:ge
128 E. EII!/lthllireet
P.O.&1i2277
Holland. M~ 494,23
Ph: Mfl..393-9580
F,.x: 61f1..J9J.9SRJ,

Weyc Bros. (1FT) Ltd.
Unil I Knighl Hoose
Lenthall Road

Louj!hlO!'!. Essex 101 a 3 0
England
Ph: (44) 181·508·3886
_ IlX: (44) 181-:508·7122

WimL<OrGear Co.
110 Or'Chard HiLI Drive
Windsor Loeb CT '06006
PIt; I!6O-6Z1-6341
Fu: 86G-627-</i341

Winsmilh
172 &u:m !ReI
Springville 14141
Ph: 716-592-9311
Fax: 716-592-9546
",irumilh@wi1lSlfIilit.com
'H.'M"H,'. 'K'm..rmillLoom

Winzeler Gear
7355 W.Wilson Ave.
Chicago IL 60656
IPh: 10 -867-7911
IFax: 7118-867- 797 4
JoIurwj1l:;l'irr@mm.com
'''''K'K: win:rlt:r-gmr. am

Wohlert Corp.
708 E. Grand River Ave.
ILansiog MI48906-53%
Ph: 517-185·3750
Fu: 511-485-0501
',,'ohllim@ao1.C'om

OIRiLD ICLASS MANUFACTURER

Let us he'I'pyo'U mee't
tomorrovv's challenges t,oday:

'.' Leading DE manufacturer of precis ion
helicalBnd spur gears.

• The team with experience and moder,n,
flexible equipment.

• Committed to quality, cost, delivery, and
customer service'.

'Worc=Irr Gear W0r\;:5

18 GWIOD SL
P.O. Box 15026
W~,1et-1'AOI6'IS
IPh: :508·755·3109
Fax: 50 -752-7159

'Worrall Grinding Co.
1639' Soolh Stmel
Anderson CA %007
Ph: 916-3654565
fu: 916-365-11560
"BC@SM"'I:'"",.n~t
""'",, JlO"T:n'S'JI."""gdimiI!.Lhrml___ x _

ld: tnc.
11451 Reading Rd_

I incinrutli OH 45241
Ph: 51J..73J.l!t21
Fax: 51l- 733-7820

Indu trial' Drives 01 I!iOO
777 HickOl) Hill Dnve
Vernon H,II, TL 60061
Ph; 847-634-3500 x30!i
Fu: &11-634-4>780
INiJalriol.dri,·rs ;from
1"'''W''M:;!.CfJM

~n:ilh Sinlc~ Prod!'!!..'Il' 11'1(;.
'N112 WI87DO MequO!! Road
P.O. Box 1009

ermanlOWll WI 531122
Ph: 414-2.S5-'l!ll50
Fu: 414-255-3306

Zero- In, Inc.
13:!OOSi.. 1h Aven1J£ Nooh
Mil!I!e<lpolis MN SS441
Ph: ,612·546-1300
Fax: 612-546-11260
Ilullii'~~m-ma.r.c"m
WMW.UrtJ-n!QX.C'f1n1

7.Jluh Inl<'rt:OOllnenlalPulleys LId.
43-101 A Bailian Xincun Jidn
Zbuhai ..Gu:rnlldong 519015
Chi
Ph: (86) 756-3366825
Fax: ( 6) 756-3357936
;iJticC1li@p.wb.::ludttJLf(d.C:1I

IDesi'gn~ngand Bundin.QI
Quailily Gaging 'lor thle
Finest Manufacturelrs

in the World

A DMSION Of WESTERNIPEGASUS INC
P.O BOX 2277 HOlLAND. MI 4Q422

(616) 393,9')80 FAX (616) 393-9583

TolIIIIFree (888) 45,5~GAGE
IAn IISO 9001 registered company]

NOllEY! IlIDEC 't.lII~A '''7 163
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SP'IIRAL B,EVEIL GEARS

Spiral ,&Suaight Bevel 'Gear Manufacturing,
Commen:iall tD aircrah quality gearing.

Spur. helicall, splined shafts. intemall & external.
shaved & ground gears. Spiral bevel grinding.

IMil·I·4§208 • Mil·SlD.4~ SPC

MIDWEST GEAft
&. TOIJL.I,NC.

26069 Groesbeck IHwy.
Warren, MI480B9
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WHERE CAN II BU'Y II I- -- - -

7
I •

boking for Gear Softwalr,e
or Heat Treatiingl Services?

Check out

I

I

I

GEAR TECHNOLOG'YS
SPECI'AL 'BUVERS GUI'D:ES

Jan/Feb
• Gear Softwaf,e

IMarch/A,priil
• H'eat Tr,eatin,g Products '. Services:

$$$$$$
,64, ()!;AR TIOCHNOLO(lV
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11'997 Artil,cle Subj'lectlndlelx
ASYMMErRICAL GEARS

"Structural An:LIy is of Asymmetrical Teeth. Part D: Reduction of
Size and Weighl." DiFmnce 0 lit Marini. Sep!/Ocl 1997, p. 47.

"Structural Analysis of Teeth with AsymmelricaI Profiles-Part I,"
Difrancesco & Marini, July/Aug 1997, p. 16.

BASICS
''The Basics of Shaving," Kasal, NovlDec 1997, p. 26.
"Deterrnining II Hunting Mesh," Kish, May/June 1997, p.18.
''The Geometry of Helical Me h," Smith. Sept/Oct 1997, p, 53.

BOOK REVIEWS
"Gears and Gear Mamlja£'fllre, the Fundamensals, by Richatdl H.

Ewert," Wasilewski, May/June 1997, p, 9.
"Machinery's Handbook 251h Edition;" Bartels, July/Aug 1.997.

p.6O.

BROA'CiHING
"The Broaching of Gears." Kesal, March/April 1997, p. 48.

BUY~RS GUIDES
.•1998 Gear Induslr)' Buyer.; 'Guide:' ovlDec 1997 .p ..33.
"Heat Treating Services Directory," MarchlAprill997, p. 28.

'COATINGS
"Coaled Gears in Enclosed Drive for Unique Water Vehicle," Stolt,

JanlFeb 199'7. p. 12.
"Composite Eleetroless Nickel Coatings for the Gear [nduuy,"

Feldstein & Feldstein. Jan/Feb 1997. p. 9.
"Hard Coatings on Contaminated 'Surfaces," Fischel'. JanlFeb 1991,

~I~ -
"Improved Ion Bond Reooating for the Gear Industry," Pellman &

Stevenson, Ja.nIFeb 1997, p.17.

COMPUTERS
"Determining II Hunting Mesh," Kisb, May/June 1997. p. 18 ..
"Gear Software You Didn't Know Aboul," Stott, Ja.nIFeb 1997, p, 29,
"Meshing of a Spiral Bevel Gear Set With 3-D FE Aaalysi»," Bibel

& Handsehub, MarcblAprill997, p. 44.
"Structural Analysis of Asymmetrical Teeth, Part IT: R.eduction of

Size and Weight," DiFr.mcesco & Marini, Sept/Oct 1997. p. 47.
"Structural Analysis of Teeth with, Asymmetrical Profiles-Part I,"

DiFrancesco & Marini, July/Aug 1997, p. 16.
"The Way oflhe Web," MarchlAprill997, p. 57.

iCH,Y€lGENICS
"Increai ing Hardness Through Cryogenics," Cesarone, M3.l'CbJ

Aprill997, p. 22.

IDESIGN
"Detenni.nJng a Hunting Mesb," Klsh, MayfJune 1997. p. 18.
"The Geometry of Helical Mesh." Smith, Sept/Oct 1997. p, 53.
"Meshing of a Spiral Bevel Gear Set With 3-D FE Analy: is." Bibel

& Handschuh. MarchlApriI1997. p. 44.
"Shifting Gears-Exploiting 'the Potential for Plastics," Smith &

Fletcher. Jan.lFcb 1997,p. 35.
"Structural Analysis of Asymmetrical Teeth, Part II: Reduction of

Size and Weighl," Difl'lll1ce&CQ & Marini. Sept/Oct 1997. p. 47.
"Structural Analysis ef Teeth wilh Asymmetrical Profiles-Part I."

Difrancesco & Marini. July/Augl997, p. 16.

ECONOMY
"CapitaLizing on Your Human Capital," Bradley, Nov/Dec [997,

p. n.
FAILURE

"Eddy Current Examination of Gear Systems," Collins, Ma.y/June
1997, p. 33.

"Gear Crack Propagation Investigations." Lewicki .& Balla:rini,
NovlDec 1997, p. 18.

"Hard Coatings on Contaminated Surfaces," Fischer, Jlln/Feb
1997, p. 14.
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IFAUl.T AN'Al.YSI:S,
"Gear Crack Propagation Inve ligations," Lewicki & Ballarini.

NovlDec 1997,. p. 18.

ANISHINGi
"Basic Honing & Advanced Free-Form Honing," Wright &

Schriefer, July/Aug 1997, p, 26.

GRIND1NG
''CNC Gear Grinding Methods.," Richmond, May/June 1997, p. 43.
"Profile Grinding Gears from.the Sol id,' Cluff, May/June 1997,p. 20.

'GUEST EDITORIAlS
"The Gear Standards Challenge," George, SepliOct 1997, p. 9.

HEAl 1'REAnNG
"lnduction Heal Treating: Thing Remembered, Things Forgotten,"

Specht, March/April 1997, p. 9.
"New Approaches to Nitriding," Wolf, MarchlAp.rill997, p ..63.

IHEUCAIL GEARS
"CNC Gear Grinding Methods," Richmond, May/June 1997. p. 43.
'The Geometry of Helical Mesh," Smith. Sept/Oct 1997, p. 53.

HONING
"Basic Honing & Advanced Free- orm Honing," Wright &

Schriefer, july/Aug ]997, p. 26.

NDUCTION ~RDENlliG
"Induclion Heat Trealing: Things Remembered, Things Forgotten,"

Specht, March/April 1997, p. 9.

INSPECTI.ON,& MEASUREMEnt
"Involute Inspection Methods and Interpretation of Inspection

Results," Kotlyar.luly/Aug 1997, p, 47.
"Oblaining Meaningful Surface Roughness MeasUl'ements on Gear

Teeth," Lavoie •.:lulyl Aug 1997, p ..34,
'Thermal Effects on CMMs," Genest. S~pt/()(;t 1997. p, 41.
"Worm Gear Measu.rement,'· Barber, SeptlOcII997, p. 18.

INlERVEWS
"A Conversation with Darle Dudley," Bartels, May/June 1997,

p. II.
"Eliot K. Bu.ckinghllm: A Second-Generation Gear Master,"

Bartels, July/Aug 1997. p. 9.
"Joe Garlien: An Am rican Success Story.' Bartels, March/April

1997, p. 19.

MlA_NAGEMENT
"Capitalizing on Your Human Capital," Bradley, Nov/Dec 1997.

p. 1 L
"Special Machine Manufacturer Brings Gear Making In-House,"

Mackow ky, Sept/Oct 199'7,p. 25.

MANUFACTURINGi
"Basic Honing & Advanced Free-Form Honing," Wright &

Schriefer. JulylAug 1997, p..26.
"The IBa ic of Shaving," Kosal, NovJDec 1997. p. 26.
'''The Broaching of Gei\rs," Kasal, Marcbl April 1997, p. 48.
"CNC Gear Grinding Methods," Richmond, May/June 1997, p. 43.
"Profile Grindjng Gears [rom the Solid," Cluff. May/June 1997.

p.2.o.
"Special Machine Manufacturer Brings Gear Making In-Hour e,"

Mackow kyo Sepl10ct 1997, p. 25.

MiAJHEMiA.TICS:
"Determining a Hunting Mesh," Kish, May/June 1997, p. 18.
"The Geometry of Helical Mesh." Smith, Sept/Oct .1997,p..53.

MEASURING & liES1ING
"Eddy Current Examination of Gear Systems," Collins, May/Ju~e

1m,p.33.
"Involute Inspection Method and Interpretation of Inspection

Results," Kotlyar, July/Aug [997. p. 47.
''Obtaining Meaningful Surface Roughness Measurements on Gear

Teeth," Lavoie, July/Aug 1997, p. 34.

Fine to coarse pitch; gear head and 'gear redacer,
Spur. helical, worm. bevet and hsrringbnne gears.
Plastic, sintering. nonferrous. steel and/ortita:nium alloy.
SkiliBand crown hobbingl after heat treatment.
Shavingland grinding up to AGMA 14.

We can also supply shaper cutters (6-28 DP)
and hobs (2.5-32 DP) from Taiwan.

115,Bendingwood Itirels
TsVlors. SC 29681
Tel: :B64~322.!.1266• FSJG864-6Q9.5268
E-mail: G..eatTai.wanGear@wori·dnet.att.et

CIRCLE 195

SERVIIICE/QUALITYI

We've been servicing customers for more than 30
years, with reliable SEiR.VICE and 'QUALITY, because
each gage is carefully produced to spec, with a trace-
abl'e cermical,e if required.

We supply to ANSI specifications
British and DIN Standards. and
to those for French, Italian and
Japanese splines. We also supply
master gears., Call to discuss your

requirements with us.

,CIRCLE 127
NOVEMBER/DEC MBER 1991 65
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TItIs porta,., IoaIIInd ",."", Gnd fIltOdlzIng ptOCftI

call be used anywIIeN In your plant.
5708 Schaaf Road

Cleveland,OH 44131
Phone: (ZIG}524·0099

Fax: (216) 524-6331
http://www.brushplating.com Email: info@brushplallng.com
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INlowwe show you
what you can't see,

Clean
Despite ~""" ... " '... ,,'
con1amlnatlon, !!
malntenatICB flee'lo1aJ1y
t~losed chamber system
en9\1l"8S troubl. fre9
operation.

Precision
ATIA 01 <.IlOO12'
guaranlees precls.e
workpiece Clamping, fOr
g~nalng, sharpening,
'turning, milling,
Infl)fCtlon, balancing
__tid flJIluring.

SCHU,NK
P!lECISIOH, WORKHOLOING SYSTEMS

Tel 919.572. 2105 • Fax 919.5722818
211 KItty HawkDrive • MorriSVille, NO • 27500

Hydraullic Expansio:n Arbors

Wear Resistance
Spaolal coatings are
available up to 70 HAC
wliJoh Insure a long
BleHm,.

Warranty
S1andaJd SSO arbors
!Ire' guaranteed for 1
year or '100,000
aCluallons.

CIRCLE 153
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____ 1997 ARTIICLE INDIEX _
'''Thennal Effects on CMMs," Genest. Sept/Oct 1997. p. 41.
"Worm Gear Measurement," Barber, Sept/Oct 1m, p. 18.

METROLOG,Y
"M&M Precision .. Penn State & NIST Team Up for Gear

Metrology Research," July/Aug 1997, p. 39.

NITRllllNGi
"New Approaches to Nitriding," Wolf. March/April :1997, p.63,

NONDESTRUCTIVE reSTING
"Eddy Current Examination of Gear Systems," Collins, May/Julie

1997, p. 33.

PLASTIC· GEARS
"Hoechst Technical Polymers to Gather Plastic Gear Materials

Data." July/Aug 1997, p, 38.
"Shlfting Gears-Exploiting the Potential for Plastics," Smith, &

Fletcher, Ja.nffeb 1997, p. 35.

PR.OFILES
"A Conversation with Darle Dudley," Bartels, May/June 1997,

p.ll.
"Eliot K. Buckingham: A Second-Generation Gear Master,"

Bartels. July/Aug 1997, p. 9.
"Joe Garfien: An American Success Story." Bartels, March/April

1997. p, 19.
"Kate Gleason: The first lady of Gearing," Bartels, Sept/Oct

1997,p. [1.

RESEARCH
"Hoechst Technical Polymers 10 Gather Plastic Gear Materials

Data," July/Aug 1997. p. 38.
"Iucreasing Hardness Through Cryogenics," Cesarone,

Marchi April 1997, p. 22.
"M&M Precision. Penn Stale & NIST Team Up for Gear

Metrology Research," JulyfAug 1997, p. 39.

SHAVING
'''The Basics of Shaving." Kosal, NovlDec :1997, p. 26,

SOFTWARE
"Determining a Hunting Mesh," Kish, May/June 1997, p. 18.
"Gear Software You Didn't Know About," Stott, lanlf·eb 1997,

p.29.
"Meshing of a Spiral Bevel Gear Set With 3-D FE Analysis," Bibel

& Handschuh, MarchiApril1997, p. 44.
"Structural Analysl of Asymmetrical Teeth: Reduction of Size

and Weight," DlFrance..~D & Marini, SeptlOc11997. p. 47.
"Structural Analysis of Teeth with Asymmetrical Profiles-Part I,'

DiFrancesco & Marini. Julyl Aug 1997, p. 16.

SPIRAL BEVEL 'GEARS;
"Meshjng of a Spiral. Bevel Gear Set With 3-D FE A.nalysis;' Bibel

& Handschuh, MarchlApril1997, p, 44.

SPUR GEARS
"CNC Gear Grinding Methods," Richmond. Maynune 1997, p, 43.

STANDARDS
"The Gear Standard Challenge," George, SepVOct 1997, p..9.

W~AR
"Eddy Current Examination of Gear Systems," Collins. May/June

!997.p.33.

WOI!IMGEARS
"Worm Gear Measurement," Barber, Sept/Oct ]997, p. 18.

A complete index of Gear Technology articles is available online at
hllp:lfww1.v,gearter:hn.ology.com.

Call 847-431-6604 for info about comple.e back i.lues •
copies of lingle articles.

http://www.brushplating.com
mailto:info@brushplallng.com


Now yo, ean t1um your
s'urface ,grinder int'o aspur'
gear and spline 'g- -nder.
Normae's Ir,evolutionary spur gear and spline'
grinding package retr,ofits to your current surface grinder
turning it inl,o a profit making center at a fraction of the
cost of a gear grindingl machine.
The' package Includes:
A. Forrnaster CNC Grinding Wheel Profiler with super
precision lead screws. B. Lehmann CNC indexing head
with ± 2 arc seconds 01 positioning accuracy.
'C" Slide with lailstock Also Included: Custom gear profile
generating software and a Siemens 810M controller.
Optional: Adjustable sine bar type slide with tailstock.

Call or E-malil today for further Info'rmatlon

AtakllGroup .' Alaka Mlcbinelll Co",Ud. • Ataks E [Ii aering Co.. II.Id.
IPbDoe IB11-52-712-0690. F,ax IB1I-52-m-0692

e- _ail: alaia@mxb.meshoelor.jp

Rack M,iUing ~-aehine NR,~8U
a>l\:xJs CNI: 'CunIlolladiIMacbloe
• This Imachine can CUltfle, works under large stDc~kremDnl dilargB
feells witlliutomatic cutt.i II cycl,1Iy pre-setting tfle, cutting II II.

SEE BOTH MACIiIINES AT GEAII EXJPO':97IDETROn)

•

CIRCLE. 141

I ...

• J
, , j I

:Spir,al Cut1er Sharpening Machine INCG,·1251206
Advanced, FullVAutomalic, Multi·Purpose'. '5-Axil CNC IGrinding M'achinl'
'. Full automatic eyer _ 'with ,automatic 'cutler positioning device,
• Power clamping for '18SY 100ad,/iLlD'loadl
• Easy letup, minims downtim
• ,A1S0,IItarpIllS ennUI x, hllical pinion alld nleyell 'cuItln

NOVEM'BERIOECEMIIER 1897 61

mailto:alaia@mxb.meshoelor.jp


I

I WANTED?
MORE ACCURACY
MORE EXPANSION
MORE VERSATILITY
LONGER LIFE
AND LESS COST?

THE ANSWER FOR 150 YEARS.

Le,COUNT, line.
12 iDew,illl Dr:' PO Box 950.WOife l!Iiver,Jct. VT 05001 U.S.A~.

jJ:el:(8001642·6713 o. (lml' 2.96·2ZDOI-IFax:'1802) 296·6843 IE·mail: IlecDunl@sDver.net
Website: lItt:p:llwww.sover.ne1(.lecDunfJlinclud.eslproduct specificat:ions)

CIRCLE. 112

AD'VERTISEIR IND,EX
------

For mole mformation about. product or uNlce d~er·
tised In th S Issue al Gasr Tachno!agy. circle the appro-
priate number on t~B Reeder Rasponse, Card and put the
cald in the mall.

'Reader
Adyeml!!! ,SelVie! I IPag- ,

Ajax Magnutharmic liS. 117 43.61
Allied Gear 101 11
Amarillo Gear 101 51
American Matal Treating 174 70
America PlllI!lIr, LP. 100,183 IFe-I, 37
Amencan WeII 1!11 4,

ATAGaars 1191 37
Alaka Engineering 148 67
AtNSvstems 105 oU,
Bam International l1§,l88 15,45
Basic Incorporatad Group 111' 17
Chamfermltic 171 12
Crown Gelr B.Y. lag '14
,Oiamonex IoU. 194 9.5.1
.D.I.G.l.T. 157 31
:Dr.Kaiser {So L Munsoni 103 10
:Oyer Co. 120 41
Emllge' 130 35
Engineered HaBt Traal, Inc. 123 37
Euro Tech 147 12
Fassler 135 B
Fel (IW$ Corporation 125 51
Giddings & Lawis 12S 14
The GIOIIOII Works 100,129 lFe·1, to
Global Gur 136 83
Great Gear Carp. 195 ,65
Holroyd 121.179 32. 51
Ikegai America 124 Z8
nw HaartlJlnd 110 21
JRM International 131.143 15,53
Kapp Tij~h 165.145 43,IBC
Koepfer America 116
Korn Sharparnng Service 176 45
leCount 112 168
LMT·Fene 104.159 29, ,to
M & M Precisilln Systems 140.163 38-39.S3
Mahr Corp. 122 48
Midwest Geer Corp. 138 71
Mictwest Gllr & Tool 113 64
Mltsubishi 109 55
Moore Products 100.162 5.43
National Broach 114,160 S,45
Niagara Gn! 151 11
Normae 141 67
On1srio orne, & Gear Ud. 142 41
PerkerlndUSlI1es 168, IZ7 27,65
PC EngineerLng 176 70
ParT1/ Technology 141,181 17,43
Plaular·Meag CUlling Tools. LP 183, m.l02 37,7I,OBC
Presrite 108.187 41.45
Profile Engineering 133 47
Pro·Gear 1110 71
Tha Purdy Corporation 150 31
Radyna 152,13'9 40,57'
Russell. Holbrook & Hendellon 134 68
Scltunk, Inc, 153 66
Shin·Si1ln Eri1l1rprise Corp. In &9
Silco Planng 137 68
Stareut Salas 1211,132. 2. 16.

I~ 188 51,11
Slack Driva ProduCls/

Sterfing Instrument 1911 25
Surfa ce' Combustion 115.199' 13.53
Svcec 'Corp. 149 to
Untted Tool SupplV' 155 69
Van Gerpen·Reece Engineering 154 47
Western Spline IGage 158 63

mailto:IlecDunl@sDver.net


851 OHIO PIKE • CiNCINN_An, OHIO 45245 • (51'3) 752-6000
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,ShinShin Enterprise COlr'p'.
The Best Solution for Your Gear Demands

Pr vide' actual over
ball Ipin measurm nl:.
of an helical or spur
g'ear or splin without
th ned of 0 tlY-t'--I

tting rna t rs,

Prox ide vital S.P.

gil O.D.
8 fI' I.D.

For over 2Syaars ShinShin·. experience and technology in manufacturing GEARS have acquired a
worldwide reputation for reliable quality and reasonable price.

Rang'e of Products
• S:pllines • Pump, Gears
• Rack 8. IPinion • Helieal G,ears
• Worm ,Ft Worm Gear Sets
• Bevell &. Miter Gear Sets
• External/Internal Spur Gear

Material
• Cast
.' Nylon
•' Carbon
• Brass
• Aluminum
-And Mor,e

• Steel
.' Iron
• Plastic
• Gopper
-IBronze
• Stainless Steel

Ca:p,acjtv
• MAX. O.D. :1!500mm
-MAX. Modulle: 20 IDP 1.27)
-MAX. length: 3000mm
-MAX, Helical angle: 45°

Manufactur,ers today face
increasing demands hom their
customers r,egardling quality,.
delivery and price ... ShinShin
GEARS meet those demands .

'WIE ARE AN ISOI '9002
REGISTERED COMPANY

SIIidIiII &IIrpriu Corp
11 1M YO ...... -1AICIUtG ., - TAIWAN R.O.t.

TeI:. 4 "JZBW - fIX: • 4 3229151
E-..iI: .tl 12. 1....... -1IIIp:I/WWW.sIIilllldl.COII

Our USA Agent
Slainstill Emerprise Corp

&5 Eart. AveRlle • Lynbrook. NY 11563
Phone: 51&-593-1135 • fIIr. 516-117·1292

Shill ain EIDrpriae Co. lld.. (CIIi.. ,
No. 41JZ1 Nan-Choa Nall-",_.

HURaIl,PIC
Tel: 16-737-522-344&. fIJI: • IJ/-:!Ia-zm I

CIRCLE 1112
NOli WBER/DECEMBER IVl1 169
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HELP 'VA~TED

REQUIRE SALES IREPRESEN!TATIVE
FOR GEAR CUlliNG lOOlS

We are an Indo-Italian ioint venture com-
pa.nv manufacturing various gear cutting
tools such as:
• Cutting' Blades for Straight ,I!.

Spiral BevellGears '(Gleason Type I
• Gear Shaper Cutters
• G ear Shaving Cutters
• Spline Milling, Cutters,
• Master Gears

The' company supplies its products to
leading Indian & overseas gear manufactur-
ers. We are looking tor a result-orient,ed
sales rep to develop business for our p~od·
ucts in U.S.A.

Interested persons/companies should
apply with complete details of their present
operations & sam p.

GAJRA EXPORTS
3/1 IRace Course' Rd.

Indore 452 003 M.P., India
Ph: 01191731433011 • Fax:OllS173143290S

COMPUTER AIDS

GR \1'111(' \1. (;1'. \R DrSH;\

• Generated Hears
• Tool and Tool Paths
• Non-Generated Gears
• Involute Splines, Racks
• Inspection Calculations
• Animated Meshing
'. Form Calculations
• .DXF File Output

tr\\ ~~Shop. for
~ W,lndows™

Because you asked/or it!
800..437..2368

CIRCLE 178,

Canadian gear manufacturer in business
since 1968 is looking fora professional
sales agenl or rep. to develop 'the eastern
U.S. market.

Weare looking for people with sales expe-
rience in mach.iningand gear curbng.
• Please apply in wriling by mail or by
fax.
• C.V. re urne if individual.
'. Include brochures and relevanr info if
company.

Sherbmoke Gear Works
1190 Galt Est.
Sherbrooke, Quebec JI'G nf5
Canada
AU: Patr.ick VeiIJeu:x
819-566-10.:10' tel
819-566-7674 fax

Rates-Lin Cl sified: $35 per line, 8 line per inch, $270 minimum. Classified
Display (3" mln.): lX-$620. 3X-$575. 6"X-$545. Additional per inch: EX- 21,Q,
3X-$200, ,6X-$I90 ..Gear iechllology willi set type to advertiser's layout or design a
classified ad at no.extra cllarge. Pa ment: Full payment must accompany classified ads.
Send check or Vi ·a/MasterCardiAmeri.can Express number and expiration date to Gear
Technology, P.O. Box 1426, Elk Grove Village, n. 60009. Agency Commission: 0
agency commission on classified ads. Materials Deadline: Ads must be received by the
20th of'lhe month, lWO months prim to publication. Acceptance: Pubti her reserves the
right to accept or rcjeci classified advertisementsat his discretion.
70 GEAR TECHNOLOGY

J-IEATTREATING

IContour Iinduction
Hardeningl ,Speciiallists

Spur, helical Bnd be."el gears
Our gea,r ha!rdening equipment
includes 3 NATCO submerged
process machines and 4.AJIAX
ICNG-controlled g,ear scanning
machines, We can t,oo:1to meet
any pruduetion need. Call for a
company brochure.

A_merican Metall Treating ICompany
1043 East 62nd Street
Clleveland, OH 441103

,(216),431·4492
fax: (2161431-1508

JOIN A W1NNING, TEAM WHERE PEOP,I.E
AilE SHAP.lNG TOMORROW!

SUNDSTRANO AEROSPACE IS A LEADING suP-
PLIER OF TECHNOLOGY BASED AEROSPACE
COMPONENTS AND SYSTEMS. lET THE ROCKY
MOUNTAINS iBE YOUR BACK YARD WHEN YOU
BECOME PART OF SUNDSTRA~D IN OUR SELF
DIRECTED WORK TEAM IENVIRONMENT IN DEN-
VER. COLORADO.

GEAR GRINDER AND HOBBER
• GEAR SHAPING AND H08BING
• REISCHAUER AND: KAPP GEA_RGRINDING
• BROACHING

Minimum 3 years experience required.

EXCElLEN,T BENEFITS PACKAGE INClUDING
HEAlTH AND UFE INSURANCE, VACATION. 401K
WITH COMPANY MATCH. HOliDAYS, PeNSION
AND 100 PERCENT EDUC.ATlONAL IREIMBURSE-
MENT.
Interested candidates can abl:!!in an a,pplication
which must be completed wiIft detaile.d salary hls-
tory by Dec amber 3,J, 1!SHo:

I"SUNDSTRAND'
-AEROSPACE .

2480 WEST 70TH AVENUE. DENVER, CO 80221
Out of stata inqurrtes call our main 'Guard OfficB at
303-426-2800 'or pplication_ An Affirmative
Aclion/EquBI:Oppartunity Employer

- -

WE'RIE HIRIN,G
------ --

'Gelr Mlchinl Repairmel!l -
Experienced troubleshoater for mechanical
and hydraulic repairs. Knowledge 01 electri-
cal systems desira bla. No traval.
S.IIIS ICoordinllar/ASlocilt1 Trainee -
We need an ambitious self-starter with
some familiarity with gear machines,
thei r tooling 8 nd lie cesscries to fill this job.
Plenty 01 room for advancement.

Friendly work environment at our conve-
nient nortitwlIS't suburban Chicago location.
Profit sharing, health insurance.

Cadillic Mlchinery Co. ,Inc.
14011.unl AVIIlUI

liaIiIi ..... iIMI'EIIc.Grove, Il6000J

Fax your resume to 847-437-66111.

TIOADVERTISE
IN THIE CLASSIFIED

SECTION
csu 847-437-6604



- -

SERVICES
--------- -- -

HOB SHARPENING
SER,VICE

-

Star Curter is celebrating irs
70th annivefsary, 1927-1997

- - - -

West Branch Industries
Subsidiary ot Star Cutter Co.

2D!13W, M-55" West IBranch, MI486611
1-888-Resharp .' 1·&731·4277

Ph;ne: {S1l1 Sl5-21165, 'I' FAX: 151111,3&5&iO

OIRCLE 188

PFAUTER-MAA'G
CUTTING TOOLS

LIMITED PJ\RTNERSHIP

,135,~Windsor Road, P,O. BOll 2950
Loves Palik:. lL61132-2950

Phone (815) 877-8900
F (8151877-02~

C RCLE11n'

1

THE TRAOE TOOLS OF
VOURTRAOE

--------------

powertransmis ion.,eom
THE POWB' TRANSMISSI:ON

IHOME PA'GE

'-e,..·rt-,echnolo ~ c e,- mgllilJ! _ _ _ gy., 0 _
THE GEAR INDUSTRY

HOMEIPA,GE

G'EAR 'TfCHNDLOGYiii i!!iiiiiii_n.~.,~~_

A WORLD OF
INFORMATION

,GROUND GEARS

Spur and helical gears to 80" 0.0. and
,1/4 OP.
Bevel gears to 36,' 10.0. andl 1/2. OP.
lntsmal gears to 36' P.O.and3 OP.
Worm Igears to 48" D.O. and 21DP.
Sprockets to ,BO'0,0. and 2 112" pitch,
Spline shafts to 120'long.
Crown sha,ving to 24' 0.0.
Gear tooth grinding 1024' 0.0. and 20.P'
Thread grindingl to l!4' 10,0,and 4(JI' long.
Internal and external cylindrical grinding.

ICa'Uforour brochure
IPhone J1l.ZS1-8742 • Fax m-217-412ll

.1 Precision Ground Spur. Helical and
Pump Gears 10 AGMA Class 15

• The latest grindingl lochnology including:
- Reishauer RZ300E

Electronic Gear Grinders
. (3leason TAG 400 eNC High

Production Gear Grinder
. Cincinnati Milacron CNC

Cylindrical Grinder
I. Continuous Process Improvement

Utilizing SPC and Quality :Planning
'. JIT Delivery using Iinnovative

Stocking Programs

800-447·2392
Fax: 116-814-9003

Total No. Coplu

ALUEO IGEAR:'COMPANY
kul4durm ob

l'?u, /lMtA (jtrolfltl .§pr~iJ

CIRCLE 101

GEAR TOOTH
BRINDIING SERVICIES

- - -

CIRCLE 151

.' Cost effective gell,f tooth grinding
specialists

'. 'Gear manufacturers are our onlv
customers

• Prototype and production 'Quantities
• Capacity to 27S 'P.O., 3.5 O. p,
• Able to match :delivery to your

requirements
• All sarvlca to AGMA standards with

Certified Gear Inspection Equipment

GEA'R TOOTIH GRINDING
Spur" Helica'i

, Herringbone, (with groovel
Capacity up tD l&:r D.D.,

11D.P., '16" facD'

A.GMA Certification Inspection,

Delivery to Me et JDur Requirements,

IMJ!lwes. Gear Corp.
2182 [AJIrDra Rd:

Twinsllurg. OH 44087
Phone216~4254"'9
IFu 21,6-42.5-86011

Direct your iinq,uirIes to'
Ran Humphn~w:.'Genera'i Manager

P"RO-GEAR COMPANY, I,NIC.
23 Dick Road Depew, NY 14043,

Phone 171'6)684·3811
Fax 1716)6B4-17117

CIRCLE 1'80'

U.S. POSTAl SERVICE STAl1EMENT IOF IOWNERSHIP, MANAGE ENT
'& C'IRCULATIONAS IOf SEPTEMBER 29.1:996

'CIRCLIE 138

Pl!llliPlH: Bllnoll!hly, 6 iQu.s per yale

All.. I :SUbcrlp1iOll 'Price: $45.00

II I.. IWdna ,oI ..... licl!lM: ,.~ lunt AVI,
Elk Gro11'II Viii go. Cook CO""IY. IlliClOO1

~.-- ·1iII,.....II~iIIIer.
dlatl GoIdst .... ,US Lun! A....
liroYl Vi • :CIMik Coumy. IllilOl7

Ii-. Ii1bIIJ.i"'*- II EIIiIII!:
- hili GoldlltlJl, IUli, Lun! l....

Grove V41'~I.Coo CoulIIY. IlliClOO1

N_ IiM.il~ AMrwg 01 ,M ~ Un..
- :'ocb •• 1Goldsteo_,,- illS Lonl A .
m, G,II'fO ViIl!ge. Coo Cou'ilY. IlliClOO7

Paid IndiOf Rlquorttd CireullllOn •l!IOt"' Iltdl

Poid Ind/o. Rlqulmd CireullllOn 9,266 9.191
111\I~.dl

Tatal Plid ud/o, 9,274 UB2
R<Iquemd Cnglggn

F,n D.lIr1butJon by !old 3.4911 1.648

Frll D'IIr1bUllon OtJU:,d. l1li5 1.952
lito MIll ltamer. !II Dlhlf MIIIIII

ToralFr .. Dlltn~ 4.095 UOO

Tot)1 DillI.bubon 'IJ.369 18,392

Cop,,,. Not D.stnbUllld 556 365

TIl1:II 13.m 18.157

I Plftelll Pa,d IJ\lIIO' 8H'Iio 5U%, Requelted Circulation

P'!!I!Ik:ltiW. Gnr Technology,
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G ,ed' c G· G··-,e.,Ul~_e tor '. ear . IVlng

T
he Addendum team hales to

admit it, but we're coming up

har~ all" the holiday se.a~on
I agam. and that means strauung

the old brain cells to come up with a
good gift list. Once you've taken Aunt

Maude's fruit cake brick out of the
freezer to recycle it 10 the least-favorite
person on your list, things start iIO gel

tricky. Then there's the concern that
you're going to end up getting yet
another ugly sweater, body-of-steel
home exerci e gadget (special TV offer;
three payments 0:1" $29.95: no CODs.
please) or eommemoranve Elvis plate.

But never fear. As a public service,
the Addendum Shopping Team has been
scouring [he landscape for the season' ,
"must-have' items for gear givingand
receiving. Putthese items on your list,
or circle your favorites and leave the
column where your own personal Santa

will f nd it.
For the seriou -rninded among you

(and who's mot erious about gears
besides the Addendum Team. that is?),

there's the Maag Gear Book. This staple
of'the gear engineering library is in print
and available from Global Engineering
Documents for $95.00. (Call 800-&54-
7179.) If that's not serious enough for
you, remember that major technical

12 GEAR TECHNOLOGY

societies like AGMA, SME and ASM
have big catalogs of all sorts of engi-
neering books, CD-ROMs and software.

ASM is offering four volumes of its

massive metals lialldboo/t» on CD for
$443.00. The entire twenty volumes will

be available by December of me I. year.

For a bit les strenuous reading. mIT
book review editor recommends a little

gem called Longitude by Dava Sobel
(Walker & Company, New York). This
isthe true story of John Harrison,the
self-taught carpenter, dock-maker, me-

chanic and engineer who solved the
problem of calculating leagitude, one

that had stumped uch lurninaries as
Galileo, Edmund Halley, Chri tiaan
Huygens and Robert Hooke. The crux
of the problem is that to calculatelongi-
tude, you need to be able to te.11time
precisely in two places at once, no mean

feal in a time before electronic commu-
nications and ateUites. The story is not
just one of engineering ingenuity., but
politics. professional jealousy. idealism,

class struggle and lots of money.

If YOU! tastes mil to the more unusu-
al (like the Addendum staff's), you will
want to check out the catalog from

American Science & Surplus (847-982-
0870 or www.sciplus ..com). Here you
can order everything from a tabletop-
sized dry pellet steam plant to a "talking
duck faucet," which apparently is just
what it sounds like, an animal-shaped
plastic spout to be attached to your reg-
ular faucet to make "more or less appro-
priate"animal sounds when the water

flow through. Other must-have items
include neon-colored sand paper, make-
your-own slime & OOZle kit small
motors and gearboxes, French Foreign

Legion un:iform buttons, army-green
"pocket spittoons" and yOlll" very own
Archimedes pump (for pumping up
dead Greek scientists"), Many items are
sold in quantity and are remarkably

inexpensive. LOI of good educational
kits and toys for your budding engi-
neersvplus odd, but. useful, office and
lab supplies. This place could solve
your stocking stutferproblems.

What would the holidays be without
toys? And what' the point of buying
stuff for the kids you wouldn't wool to

play with? For example, Hasbro i
relaunching a few of the original Tonka

trucks in its Classic Edition series. The
1949 Dump Truck and the 1956 Pickup
are back in real metal with real heft, just
right for dropping on Grandma's foal,

floor-and-furniture scratching and other
fun tuff. Then there's the Mercul)'
Astronaut doll, J 2" high, complete with
spacesuit. helmet, gloves and dog tags.
The astronaur's compatriots include a

Tuskegee Fighter Pilot, General Patton
and, for Y0lrr own G.I. Jane, the .5.
AnDY Helicopter Pilot, who just hap-
pens [Q be a girl.

Finally, our staff doesn't want to
make your shopping any harder than it
has to be. Just send us money. One size
fits all, and the color' alway righl.O

http://www.sciplus


KRPP
-

IMachine Too'ls, and P',focess Sol'uti'on,s for form IGrindi'ng of 'Gears"and Spec'ial Profii!es, up 1014,0001 mm I( t3D. ) lin O,jameter
"'"" • .11 _ -

IF,or' Glrinding, olf
,..Ext'erlOall alnd Inf'emal

,Spur and He'llieal Gears
'Gerofor Profiiles

·Compr;essor Ro,tors,
·"Vane P'ump' Roto~rs,
,..Rotary Pi,stoins
..Pum,P Spi'indles,
,..'Ban Screw Tlrac!ks" Worms
-Llnear Ball Traeks
,·'Special Requests

IndlUs'trie,s Selrved
-Auto,motive
..Commercia'l Vehic:les
..Utilility Vehicles
-!Rail,wa,y
-Ai'lreraft 1&, ,Aer,ospace
-S,hipl B,uUdilng
-Industrial E'qu'ipmenll
..Energy ,Ge'n'e'ratio,n
..Heavy D'uly IMachin,ery
..Minin'g & Consfliu,cUon

NRPP TECH
I(AIPP' CBINI Grinding Wheels,

NRPP ,Sallies & ,Servic,e L.,P.
2870 WUderness P'lace Boulde:r, ICollorado USA Phone (303) 9'38..9,73,7 FAX(303) 447 ..1'131

'CLRCl!E 145 on READE'R: SERV,IC'E CARD




