




Proof that great
things cOlme in
Ismail packages

Wet or dry ... carbide or HSS .. , no
matter how you cut it, the new
Pfauter P60 Horizontal Hobbing
Machine raises finer pitch gear bobbing
to a new, more productive level.
No other hobber in its class offers:

• A fully integrated, very fast gantry
loader system, with buffer storage,
easily adaptable to different part types;

• A new direct-drive hob and work
spindle that raises hob and workpiece
speeds to the highest levels;

I. A unique thermally stable work area
that facilitates the disposal of "hot chips";

.1 A low-cost, compact footprint (only 3.5
sq. meters) configuration.

1.1Gear tools to suit your Buffer storage' for cyllndncal shafts.
application from
Gleason Pfauter Hurth Cutting Tool (formerly
Pfauter-Maag Cutting Tools).

For more mformatieo on this breakthrough in finer pitch
bobbing, contact:

The Glea,son!Works
1000 University Ave.. P.D. Box 22970
Rochester, NY 1.4607-1.282 .S.A.

Phone: 7161473-1000 Fax: H6/46 14348
Web site: www.gleason.com
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1iJke a walk thRl
our FOREST
City Gear.
We offer World Class
Gear Quality
• Crown Hobbing for noise

recuenon and misalign-
ment compensation.

• Hardl Hobbing with
carbide hobs after heat
treat as a substitute for
gear grinding.

• eNG hobbing and shaping
alignment programs for
varying teeth and pitches.

• Precision analyticaJ gear
inspection.

• Hob sharpening.

FOREST CITY GE'AR
1171 5 Main Street

p. O. Box 80
R,oscoe, Illincis I

61073-0080
B 15-623-2' 68

Fax 815-623-6620

C eck U OU
on the Web at

WW' f gea .com
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EX TATIONS
When you're 15. you're filled with confidence arid exuberance, and you have a future full

of potential and room for growth. You're ready to 'lake on the world. Gear Technology began
publishirtg exactly 15 years ago, with the May/June 1984 issue,anel the magazine has grown
in many ways since then.

When we started, this publication was intended to be a teaching journal. Our primary pur-
pose was 10 disseminate research papers and other presentations from technical conferences,
clinics and seminars. As T said in my first editorial, "We will be all on-going gear clinic, rang-
ing from the ba ic to the Iead-edge of technology."

Today this remains the most important pan of Gear Technology's editorial mi sion, But
we've a1 a recognized a need to include less technicall material about our industry. When that
material doesn't exist, we write it ourselves or have it written for us. We're more active than
ever In finding out what our readership needs and in going '10 get it,

I'm proud to ay thai we've also grown into a role of leadership in the gear industry, We
encourage you to participate in research and education, and we push you In take advantage of
the laiesl technologies. In part this i selfish. We want you to succeed, because with your suc-
cess comes ours. BUI we also feel it's our re ponsibility. We consider ourselves the voice of the
gear industry, and we'll continue to speak and write with your interests in mind.

Gear Technology also serves as an important marketplace. at only technical informatjon,
but also trade information, is exchanged through us. FOT example, you can count on us to let
you mow about new products llI.al.will help you be more efficient, productive or profitable.
Over the years, many advertisers have found great value in the reach and focus that we have
given them. We'll. continue to do everything we can to help the buyers and Ellers in this indus-
try gel together.

As we've grown in our goals, so 100 have we grown in our activities. For nearly three years
now. we've been publishing on the Internet, and we've been encouraging you 10 explore its
potential as well. The e activities have enhanced the magazine by extending our reach, allow-
ing us 10 di seminate even more technical information. They've also allowed u to reach you-
and for you to reach u and each other-in ways thai were never possible before. The-Internet's
strength has proven to be in building our marketplace-and its potential far outweighs its early
successes.

JUSI. as we push you to adopt the latest technology and processes i.n your manufacturing
operations. we're doing everything we can to lead the gear industry into the next. milleniurn of
communication. We're happy 10 take this leadership role, and we're excited about the possibil-
ities for ourselves and for you. Moreover. we consider it our responsibility to make sure that
the gear industry is viewed as.one of the most technologically advanced in the world.

All of this is why we 've put so much effort into Show Central, the first ever 3D virtual met-
alworking technology show. The official opening is May I. 1999. so please stop by wWIII.gecm-
echno{ogy.com. It will change the way you think about trade shows.

We've een a lot of change in our first IS years, and
the pace of that change continues to steadily increase. The
next 15 years will see even more changes, not. just for the
bu ine . of gear manufacturing or the bu iness of publish-
ing. but for business in general.

I'd like to take this oppommity 10' thank all of you-
readers and advertisers-who have made the succes of our
first 15 years not just possible. but al a interesting and fun.

Sincerely,
Michael Goldstei .Publisher and Editor-in-Chief
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About Ecology and Economy
of Cutting without Cooling Lubricants"

By the end of t 998, more than 200 minion gears had
been produced on Liebherr machine with dry-cuning
technology.
The revolution is well underway. And it started with
Liebherr's introduction in 1993 with high-speed
dry gear hobbing, a giant first tep in the direction of
the 'clean factory'.
Since then, the Sigma Pool companies have embraced
dry cutting technology, meeting head-on the economic
and ecological challenges of the new millenium,
Today, Liebherr repre ent the world' leading builder
of dry hobbing machine. Klingelnberg-Oerlikon
generating machines are efficiently cutting spiral
bevel gears without coolant. And the other Sigma Pool
partners will be putting innovative high-speed dry
cutting systems into practice ve.ry soon.-
The Gearing Partnership of Klinge Inber'g, Liebherr, Lorenz and Oerlikon.

For more on the Cleen Revolution, contact
Liebherr Gear Technology Co.
1465 Woodland Drive, Saline, MI48176
734.429'.7225 Fax: 734.429.2294
e-mail: info@LGT.Liebberr.com.
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IJnbeatabIy fast.
Our new gear grinding

o

HELIX 400
Gear diameter
400 mm (16")
GrfDding stroke
210 m.m (&5")
Hdfx angle :t 45°
l'Iodule 0.8 • 10 mm
(DI' 50 • 2.S)

HELIX 700
Gear diamcta'
700 m.m. (]8",
Grinding sIroke
350 m.m. (14")
IIeIIx angle :I: 4Sll

Module 1 • 15 nun
(OP 25 • 1.6)

For more iliformatioD call or write:

1111
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HOlJa" Corp.
P.O. Box 1::17. Sky l'IanOr Road
PIUatuwn. IU. 08867
I"boIle (908J 996-6922
fax (~ ~77
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S,izel Does Mlatter I natural gas, A computer would pecifyan
Imagine robots '!he size of molecules ' arrangement of atom and the matter;

rnanjpulating me atom of orne raw i compiler would arrange the atom from
material, turning it inm omelhing entire- ""I the raw materialto make a macro-scale
[y new, omelhing different, omething ] machine or parts,"
II eful an our scale: new allays that are I This principle is already at work today.
tronger and lighter than what we have I The biotechnology indu try use peptide

now, active materials '!hal. change and I symhesizers 'mal create the peptide you
react to their environmem, even whole I ask for by stringing molecules ofamine
fun. tional pans created by mi. roscopic I acids toge~er in.the proper order. Doing 1

machines that can repair and duplicate I the arnething WIth. atoms require only a
themselve ' like me living cell they rival change in cale,
in size, These are nanornachines, devices! The first step 1.0 the matter compitcr is
that are measured in billionlhs ora meter. :a 'maIler machine called the assem-
Sound like cience fiction, somelhing I bler/replicalor. This machine could be
you'd see on Star Trek or The X-Fi,les?! programmed '[0 make aerospace materi-
According to the folks al. NASA,. it's clos- ! als, part and machines in atomic detail.
er '10 science fact than rno I people realize. ,I giving the e products great strength and

Nanogears, molecule- ized gear that thermal propertie . Also po sible are
are made from pipes of carbon atoms !I material possessing radically improved
w.ith benzene atoms attached to the out- strength to weight ratio as well as active
side of the pipe 1.0. fcrm 'the ~eeth.have I or "s marl" materials. "There is abschue-
been simulated by a NASA supercom- i Iy no question that active materials can

I

pUlela~ me. A.me Re eareh Center ill I be made," ay Globu. "Look at your
MOIlIltalll VIew. CA, a pan of their kin. It repairs itself. 11 weat to cool
ongoing researchinto nanotechnology. ! itself. 11. stretches, as it grows. It's an

III the NASA simulations, the gears, I active material."
were driven by a laser that served as a j Globus strongly emphasizes that. mak-
motor, creating an electric field around l ing real uaaomachines may be decade
the nanotube with a. po itive charge on away. but hi computer simulations sug-
one ide and a negative charge on the ge 1 the tiny machines are pas ible after
other. 'together. the e charge, rotate the engineers learn to build nanopans, like
gear. This generates heat. but 'there were gears, and: to assemble nanomachines.
al .0 successful imu latian of cooling the Clrclr 25.1
gears uSillghe.lium and neon gase .

Cooling is 'Very imponant in rhi case.
since, according to the simulation, the
gears, each about a nanometer (one-btl-
lionth of a meter) across, rotate best at
around ]00 billion turns per second, or
ix trillion rotations per minute ..

According to A[ Globus. a co-author '
of the paper de cribing these simulations
and a computer scientist at Ames, "hope
i growing that product made of thou-
sands of tiny machines that could self-
repair or adapt to the environment can
ultimately be constructed."

'One practical u e for nanotechnolo-
gy would be to build a matter compiler,"
says Creon Levit, a Globus colleague at
Ames. "We would give this machine.
made of nanoparts, raw materials like

Welcom, ,toRevolutions, the col·
umn rb,' brings you the '.'est
most ,up-to-d.te and IIsy-to-m.d
;nlolm.,tion about ,the peopl,
.nd tech.nology 01 the ,,.,
,industry.IRevolutions welcomes
your submissions. Ple.s8 send
them to Gear Technology, P.O,
Box 1426, Elk GlOve ViII.,e, IL
60009, lax (841} 01-6618 or,e-""il
people@geal1echnology.com. "
you'd like more information .bout
any of the .dielas th.t 'ppeaf,
please circle the I,ppropri,'e num-
ber ,onthe ReaderService Card.

SimuJatWlIs of nanometer sized hydnJgef!·IJe1!·
zene gM.F.i. Delow, the nlHlogtars in II cooling
helium almo pI/ere.

IoIAV/JUPH 18n 11
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115-''u- cc --c ,- nd CC-0 ntinlears a__ _ U Jg
This issue marks the 15th anniversary

of Gear Technology. In the first ]5 years,
we'vepublished more than 400 technical
articles and more than 4,500 pages wn90
i sues of the magazine.

Tho e of you who have read (and
saved) our pages from the beginning
know that the complete library of Gear
TechrlOlogy magazines occupies approxi-
mately I foot of shelf space.

Early issues of Gear Techn,oiog fea-
turedgear sketches by Leonardo da Vinci.
There were 30 Leonardo covers in all,

- 2 3P,recision roUudl , Big, solid , Helical I

brotu:hing tool,5 , broaches u-p' to broaches for1with ,cI'iam,eters, 105-;,n" long ,an"d " 'transm,' i,lSioll1' , I

a.s small' as1 ~in.' 12-in. diameter. I running gears.

IF, rou're going by, th, e n~mbe,r,s,' Co,' Ionia"I Too'lG, rouF?has
althe reasons you need to have us be your broaching
tool supplier. We've become one of North Amedoo,'s,
I'eading designers and manufacturers of high quality
precision involute spur and helical broaches ...
big an~ smaiL An? if you need broaching machines ...
we deSign and bud'dthose too!
Calf, write, FA)(,or f-mailus ,oH our Web Sife.

COLON',IAL TOOL ,GROUP INC,.
11691Wal~er Road, Windsor,. Ontario, Ccncdo N8W 3Pl

519-253-24611 • FAX 519-253,-5911 • www.colonialtooll.com
In the U.S.A. 5505 Concord Ave ..•Detr'oit, Mil • 3,13-965-8680
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including a self-portrait of the man him-
self. The last Leonardo cover was pub-
Ii hed on our July/August 1.990 is ue.

We'd like your illput Oil how we
should shape Gear Technology for [he
next 1.5 years. Please give us a call at
(847) 437-6604, fax your suggestions to
(847) 437-6618 or e-mail people@gearl~
ec1mology.com.

D'igitall S,Ulperslleuth
Theodore M. Clarke's job is to find

out why gears, shaftsaad bearings fail.
That job is now gelling easier and faster
LIlrougIJ the use of digital imaging.

Clarke is a senior technical specialist in
metallurgical failure analysis and tribolo-
gy with Case Corp., the off-road equip-
ment manufacturer located in Burr
Ridge, IL. He's written several article in
The Microscope and Microscopy Today,
as well as a section all !lie photography
of fractured parts in volume 1,2 of the
ASM International Metals Handbook.
Clarke has foundtltat digital pho-
tomacrography takes advantage of the
latest high tech gadgets to provide sub-
stantial cost and 'time savings over tradi-

tional film-based photographic methods.
"The industry standard is still the

4x5 instant print," Clarke ays. "That
give. you a high-quality photngraphic
image. We've obtained a camera that
maintains the same image quality as
4x5 instant film."

Clarke uses OJ Kodak MegaPlus
1.6i1AB digilal camera and a bellows
system modified in hjs home machine
shop to' yield dig:itali image files with
magnifications ranging from 1X [0 50X
in 4x5-inch prints ..The camera i,. cabled
to aPC and produces image thai are
immediately viewable on a 1024 x
1280-pixeJ monitor. Thi link between
camera and computer makes it much
faster and easier to establish proper illa-
mination, focus and depth of field while
viewing camera output an the monitor.

"It's difficult 10 photograph !he darn-
age or Ilhe contact pattern on a gear loath,"
Clarke says. Often the operator wiJIIhave
to adju t lighting, po itioniag or camera
settings to obtain a clear image.

http://www.colonialtooll.com
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Using traditional methods. it's not
uncommon for the photographer to
expose 'three or four sheets of :instant
film to get a single usable picture. With
the digitall setup, Clarke and others at
the lab can, make adjustments on the fly
and see the change in real time.

But tile immediate Lime savings and
convenience are only part of the advan-
tage. Clarke ays, "The big thing is that
the images are stored on .81 server."

The image ,along with the metallur-
gists' full report, are stored on Case
Corp.' - token ring local area, network.
where Lhey are accessiote to. any author-
ized employee. The digital file format
al 0 makes it easy toe-mail the metal-
lurgical reports to Case Corp. offices
around the world.

"When you have a problem will:! a
part, the quicker you can get the
response to the supplier or the plant. the
more cost-effective the solution will
be." Clarke says. "The faster the' lab can
determine the source of 'the problem, the
fa ter ihe company can olve it"

Other companies have tried digital
I"photography in their metallurgical labs

with varying levels of success. "I've I
eel'! orne pretty poor example of digi-I

tal images," Clarke ays, The problem i
often knowing what constinite ahigh- i
q,uality ima,ge. ",Wilh mm i,m.'aging. i1 Ji

was not a problem. Film bas ample rcso-

I
Theodore M. Clarl:e of Case Corp! .. ruing dl'gi/JII I'

pho.tolfll1i:l'fIgrap.lly equ,ipmellL

SInce 19381TW has provided the gear industry
with gear lnspect10n devices. Put your trust in.

the people who invented the pr,ocess"

PRODUCTS AVAILABLE:
• Manual double flank testers for coarse pitch.
• Manual double flank testers for fine pItch.
• Computerized double flank testers for

coarse pitch.
• Computerized double flank testers

for fine pitch.
• Dimension over pins or bolls.
• Automatic In-line gauges.

No matter what the' applicatioll'; coarse
pitch. firle pitch, externals. internals.

shafts. metal or plastic - we look
.torward to working with you.

lution. I see a terrible amount of confu-
sion with digiti! technology."

Part of this confusion results from a
lack of tandards for digitaJpnoto-
rna rography, Clarke says. He bope Lh,at
will be one of the i sues adcl:re ed at
ASM's upcoming Imaging Teeh 99, to. be
held August 17-19 at Arlington Park, II.,
because more and more companies will
begin trying digital imaging as the tech-
nology becomes more widespread and
Ies .'expen ive.

Case Corp.'s succe s .in digital pho-
tomacrography ha . made them a bench-
mark: of orts, Recently, a major bearing
manufacturer visited Clarke's office to
study his setup. They ended lip buying
two of the Kodak Megaplus cameras and
developing a similar etup of their own,
Clarke ay .
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Tell U. MII1 You Think ...
If you found these Revolutions of interest
andlor useful, please circle _

Model 2275·DQp
DimenSion over

Pins 0' Balls

•on

Heartland
1205 36th Avenue Welt

Alell8ndna. MN 58308 U.s.A.
Ph: (320) 762 -e782
Fax: (320) 782-5280

E-mail: Itwgears 0 11NI-alp oom
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KAPP and NILESare manufacturers of gear and profile grinding machines for the automotive, aerospace

and commercial Industries: innova1ive - reliable - effiCient. The compound helical gear. above right. for an alr-

craft engine can be ground In one set up on a KAPP VAS machine. or a NILESZP machine. Call us for details,



Representing KAPP, NILES and KAPP TECH:

KAPP SALES & SERVICE lP. 2870 Wilderness Place.

Boulder, CO 8030 T. Phone (303) 938-9737 Fax (303) 447-1131
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Tel: 1-215-646-7400 Ext. 2352 '
Fax: 1-215-653-0341

FORGOR,
For high volume gear ,inspection
systems, you can·t beat MooRl.
,Here's why:

MOORE Experience
Moore has been designing and
producing high quality, reliable gaging
systems for more than 50 years.

MOORE 'fechnical Sack-up
Moore's U.S. operations provide over
1,000 employees and a. 375,000 sq. ft.
manufacturing facility, full engineering
services, plus additional operations
worldwide.

MOORE High-end Electronics
Moore Measurement Solutions
draws on the technical skills and
experience of the Moore Instruments
and Controls Division, which
produces state-of-the-art
computer systems and
software for process control.

MOORE'S Siz,e
Moore is large enough to
handle maior programs
and specialized enough
to assureyou personal
attention.

-- --
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'. • • - 'n- 1Attention: Gear Team

[jUI)ORIiJII,. ,I. -_ ~ asu~a'''' Dillere'n",.'1Moore Measurement Solutions
120.1 S'Umneytown Pike, Spriing House, PA. 19477
www.moore-so.lutions.com/mms
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to II product than just 'the cost,
that a reputable vendor could
provide the kind of current
information eust me need,"
By focusing on cost aI ne, the

customers forgol that 'the appli-
cation needs 'to drive the choice
of technology. So, they were
oflenpul'chnsing tools Iba:l
were iII- :uiled to their applica-
tion, or u ing the correct tool
im;olTecdy, often leading to

production and mechanical
problems. downtime and lost
revenue.

This can be avoided by !he
adoption of a partnership rela-
tionshipaimed nI developing
custom tooling for the cus-
tomer. Before the tool i made.
the customer informs the cut-
ting tool manufacturer of l!he
material to be CUI, itl. hardne •
whether 01" not .it has been heat
treated, the kind of machine to
be used. the quality of the end
product, and many ocher para-
meters that need 10 be taken
into account in order to cor-
rectly specify a custom cuning
tool. The manufacturer then
makes that tool, or even an
entire system if nece ary. to
the cusromer's speciflcations.

After delivery, the manu-
facturer of the tool. i there to
assist if problem should arise,
consulting with the customer's
own engineers or going out to
the customer personally. "We
diagno e problems brought to
us by our clients," says

MAY/JUNE un 17·

Cutting Tools Roundup
Today there' is a movement in' certain industries away itom tJaditionaJ' wet cutting technology.

What does dry c,utting offer and ,do,esthis shift spell the end for oils and coolants
in metsi cutting ,applications?

Clharl'es M. Coo;per

The cutting tool indu.stry I
has. undergone some enous I

changes in the last couple of
years in both technology and
the way the industry does
busine . The. ,emergiQg tech-I·
nology today. as well as for
the foreseeable future, is dry i
cutting, especially in high vel- j
ume production selting . Wet I
,cutting continue to be as pop- \
ulaJ' as ever with lubrication i
. dvanee making :it more eco-
nomical and environmentally
frieadly, There has also. devel- !

oped a process called "near i
dry cutting .." This proee j

offers many of the benefits of 1
fluids while ellinina:ling many Ii

of llrleas oclated problems.

F,ig.1-Ollatad carbide,

The real question many
manufacturers have is which
technology is best to use. Do
you stay with your wet pro-
cess or move on to dry? How
do you decide? That is where
ilaving a partnership with your
cutting tool supplier becomes
es ntial. These enhanced re-
lation hip can provide you

with the infmmation as weU
as the technical experience
and advice you will 'need '10
make this deei ion.

The .cutting Tool
Partnership

''There is a change being
made in (he culture of lhe cul-
ling (001 industry," declared
Starcut Sales' marketing man-

ager, Bill Maple . He was talk- 'I

ing about the move away from
'traditional buyer/seller rela- i

lionship in the cutting tool I
indu try and toward purtnering I
between customer and suppli- !
cr. ''The industry's habit was to II

imply quote 1.001 price ., and
the customer would lise thai i

!
price as the ole criterion for ~
making the decision tn buy. I

- I

Customers were never made I
aware of all the service a 'I

manufacturer could and would! .
provide to support lIlal tool. !
Manufaclurer al 0 realized i

I

that they were, in part. respon- :
sible for the ituation," Maples!. ,
explained. "Customers had (0 I
know thai there was a 101. more !

!
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sintering is unique in the World ..This union guarantees a
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Maples. "We can then offer I can .,'pro_~i~e better surface
solutions." ! characteristics on the work-

.Rick Chambers. enning iii pi~ than conventional wet

flUId. product manager~or I cutting. . .,. ..'. ,.,
Valemte" Inc., agrees, seeing ! However, dry cutnng also
thlsapproach at work in his I requires special machines !lIat
company as well, "We produce i can handle higher speeds and
both cutting tools and cutting I temperature thanare seenin
fluids. When we spec a tool fer I wet cUlting, mad-lines that can
a client we're working with, i also remove chips that would
we al 0 make sure to spec the i normally be washed .away by
right cutting fluid to meettheir I the flowing cutting fluid. it
application requirements." I also requires special coatings

The shift toward partner- i on the tools themselves to
ships is solving many prob- i keep the tool's from melting
lerns.By partnering with a 1 during the culling proce s.
supplier, a customer can get I Foin~ly, w.hile ~ ~~ttingapp-
the support he needs 'to make ! Iications were IntuaUy done
informed decisions while know- ; usi ng carbide cuuing tools,

improvements incoaring
have led to more and more
high speed steel tools bein,g
used due totheir lower co l

and greater 'loughnes ..
Mwerial£. Cutting tools-

hobs, shapers, cutlers, ,etc.-

ing that the company he is
working w:ilh is committed to
the succe s of his appllcation. l

After aU, according to Maples, I
"lhe ultimat,e objective is to j
produce gears with the mini- I
mum number of tool at the .
lowest cost per gear." are made from one of two

Partnerships .aTe helping to marerials, either high speed
make that happen, bUI. along steel (HSS) or cemented car-
with the e changes come prac- bide materials, usually made
tical advances in cutting tool of tungsten or titanium. Soon.
technology that offer faster, however. there may be more
cleaner production for less materials available to ,cutting
money. Theern.erging.'te~hnol- llooi manufacturers, ~ccordin.g
ogy that promisesthi IS dry ! 'EO Maples. Stan:UI IS expen-
cutting. i menting riglt[ now with mate-

Dry 'Cutting Technology ! rials that "bridge" Ille c~pabil-
More and more in the high- ! ities between high speed steel

volume, fast tu.m~ound shops I and carbides. -In the near
of the automouve mdustry,lhe ! future. such "bridge materi-
emerging technology flor gear i

l
als" may be a viable altema-

,clIlting in the 21st century is rive to. lx>th carbide and high
dry cutting. Dry cutting is sim- i speed steel.
ply the cutting of metal or Bigh Speed Steel. High
other material without the use peed steel is typicaUy an
of cutting oils or fluids. and it . alloy of tungsten, molybde-
d~s o~er certain a~vanta~e~.1 num, chromium, vanadium
First, since dry cuningelirni- I and carbon. It can be hardened
nates the need for cutting flu- ! toa high initial room tempera-
ids, it 'thereby eliminates the I ture hardn,.ess (anywhere from
costs as wen a health and . 63 Rc up 10 70 Rc) and il

environmental problems a so- 'I; retains sufficient hardness, at
elated with these liquids. the 1,OOOD to 1.100D F temper-
Second, it is usually faster and . atures generated by the cutting
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process, to do the job. All 0,

high speed steel. will returnto
its original hardness, lipan
cooling. Mitsubishl is current-
ly working to improve these
characteristic in high . peed
steel with their new Mach 7
high 'peed ~I aHoy, which

t ugher high speed steel just
wears down and c-an be re-
sharpened and recanted.

Both Slarcut and Glea all

Pfauter Hurthare working '10'

make carbide hobs reliable
and , ,vaihlble for dry cULting
applications. while the engi-

is used with their GN series of neers at Mil ubi hi are con-
dry bobbers, centrating their efforts on

Over the years, engineers developing their Mach 7 high
have learned that even the best speed steel, But carbide,high
bigh speed steel cutting tool speed steel or even Mach 7 are
need to be coaled. This was ju t. the base. It i the coating
not alway the case, but todaiy, Ithat makes dry enning viable.
since the ben fits of ,ooaLiIllgsi Coatings. After being£' b·
are well known. high 'peed I rieated, the high peed steel or
steel cutting tools are almo t carbide cutting tool base mat -
alway, coated. ''90% of theriaJ. or sub trate, i coaled
hobs we hip have some kind with titanium carbide (TIC),
of ,coating onjhern," ay Glen: llitanium nitride (TlN), alumi-
Schlarb. engineering manager num o:tCide(AJ:!03) or titanium
for Gleason Pfauter Hunh, a.urninum nitride (TiAIN).
"And th 10% that are ordered The primary purpose of the
without coating Ilsuallyarie i

cd ... icoat at ome point, i

Cemented Car;bUk . These

coating i to protect the ub-
strate from heat and wear. The
secondary purpose, and the

are a group of alloys based topic of many arguments, is to
primarily on tungsten. molyb- improve tile surface character-
denurn and '~oba1t. They. are " islics of the workpiece. The
al 0 called intered carbides, majority of engineers swear
olid carbide , as well as ju t ithal the coating makes a dif-

car~id . The various types of 'I ference while a dwindling
c~bide include. t~ngslell ~ar- minority is just as adamant
bides, crater resr nag carbld I that it doe .Ilot. It's an argu-
and titanium carbides, Today, I rnent that is likely to rage on
almost all carbide tools have ! for orne time.
. ome coating applied 10 them i. One of the things that
jru I like their high speed steel I makes dry cutting possible is
counterparts. the u e 'of 'titanium aluminum

These materials relllin liIeir I nitride, a ccating material that
h::ml!ness ,(between 86 RcA and I works particularly well at high
'93 RcA) up to 1,4000 F and ! temperature. "It [the TIIAlN
can th refore achieve higher ] coaling) needs a high surface
peeds than tlJeir HSS counter- I feed and the high ~em~~atures

parts. Carbide also have great, that go along With It," say
wear resi tance and produce ,I,. Maples .. "Under those condi-
very good surface finishes on 'lion. the coating form a bar-
the workpiece. The real. dra.w- rier thllt take the heat away
back that carbides have in Ii iirom the substrate in addition
comparison wi.th high speed to the usual mechanical pro-
teel is brittleness, TIll means ! tection." Theseob ervations

the tool will be more l~ely to I have also been made by
chip and break, whereas the !. Greason Pfauter Hurth.

Focasingon
I_Hard Broaching!

Fassler HS-100
Diamond Broaching Machin.

This unique Fii.ssler
HS-l00 reciprocat-
ing hard broaching
machine sets Itself
apart by having 8

high performance
procedure in the
maehininj of sur-
face hardened inter-
nal profiles. The
process is a pre-
cise and very fast
production method
ot removing heat
treat-ment distor-
tion of internlll
spilnes,key-ways or polVgons.It can also be used as a raclaiming or
salvage procedure that eliminates the need for hand lapping of inter-
nal involute or non·invohrte profiles.

MACHINE FEATURES AND ADVANTAGES:
.' Vemcal axis withe short diamond broach.
• Automatic cycle'.
• Inexpensive short broach.
·IHigh process reliability and quality.
• 'Simple loading and unloading, manual or automatic available ..

CIIWCTERlsncs IIIFDIAMOND BROACHEDPRORLES:
·'nt,egrity 'Clf djmensional accuracy.
··Increased load carrying capacity.
.' lFunctionalassembly maintained.
• Surface finish (texture) of profiles very high.

iFiisslsr ICorporation
131 W.llIyton Avanue
Suita 308
Miilwauka8. Wl53201
Phone: 1414I'l'69~O(JI12
F_x: (414), 169-8610
E-M'ai:l: fass'ler@axecpc.'coIJI

FisslerAG
Ringstras.~al20
'CH-8600 IDiIhand'ori
:Switte~lllnd
Phone: 011!-411-B21·3745
Fax: 1D11!-411·B2IJI..3906
'Web:www .••• sller-ag ..ch

-- -- -

Fassler makes good glea1rs better!
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According to Brian Cluff,
Gleason Pfauter HUM's vice
president of worldwide sales
and marketing, "basic sub-
strate material with a single
layer of TiAIN coating per-
forms better lily than it doe
with coolant, but multiple lay-
ers-ahemllLing layers of
1iAIN and 1iN-impro've the
performance characteris Iics
when using coolants."

Adv nces in coating tech-
nology have centered around
adding :Iubricitylo the coaling I
as a way La further reduce the i
amount of generated heat, .

According to Schlarb,
"Gleason Pf •niter Hurth's new
PowerLube™ coaLmg is a two
layer system. First the titani-
um aluminum nitride is laid I

down on the substrate. Then a I
layer of tungsten carbide car- I'

bon ,(WC/q i added over I

'that. The add.itional layer of 1
WC/C provides a high level of I
lubricity that cuts down on the ,

- I

friction heat and help. the i
TiAI.N layer work better." This!
new technology makes dry j

cuttilng easier and more effi-
cient. adding to the economy
provided by dry culting ..

The Costs ,of Carbide vs.
High Speed Steel. Wit.b dry
cUlting. tool 'costs are cornpa-
ralble when measured per part
in . pile of the u e of higher
priced carbide cutters. Ac-
cording to Glea on PfallLer
Hurth, the blad cost per part
:fcr high speed steel blades and
carbid blade is $2.16. This,
in spite of the fact that a. HSS
blade costs around $72.00 and
a carbide blade costs $230.00,
Thi kind of cost equivalenc-e
is possibl because advances
in euuer and machine tool
technology allow dry cutting
tools to last IOl'lgereven
'!hough the machines operate at
. peeds that are twice as fa t as
tho e of conventional cutters.

Tool Desig.n. Dry cutting
tools. especially hobs, have
undergone some relatively
minor change in geometry to
make heal and chip removal
more efficient a well as to
decrease the cUlting time for

high speed tee] to match that
of carbide 1001 . According to
Schlarb, "high speed steel
hobs are slower than carbide
hobs. W:hat we have done is
change the number of threads
oa the hob :50 that there are
more tans, This decreases the
cutting time and makes the
tool comparable to II imHar i
carbide hob."

Starcut has been working
along the same lines, experi-
menting with the number of
threads on their hob as wen as
the looth . hape ,in .order Ito
take advantage of th - high_ r

the machines thaI Maples say
the real difference between wet
and dry bobbing proce e
reside . 'There i no difference
between a dry hob and a wet
hob," ay Maples. 'The differ-
ence is how the machine is
designed."

Dry Cutling Machine
Tools. One of the reasons thai
wet cUlting tools will not go I
the way of the eight-track Ilape

fig.2-W- hobbing of 81 belical gear. COUItJlsy lof LMT-Fette.
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or the BelaDlax v:ideo fannat
anytime 0011 isihat there are
simply too many wet cut ma-
chine still in operation all
around the COUDtry.Dry tools
can be used with these wet
machine , but because of the
machin tool's reliane on a
stream of cutting oil or liquid
coolant to. wa h away the
chips and cool, the tool, the
machine and th workpiece.
there would be no real benefit.

Dry cutting machine use
gravity to remove chip from
the work. area, not a liquid
tream, The chips are then

either collected by a convey-
or, as wilh l!he M31subi hi elf)'
bobbing machine , or grQvit)'
fed into a collector.

"Mitsubi hi' GN Sene
hobbing machine h been
designed to work .in conjunc-
tion with the Super Dry
Hob™ (a tool made from
Mitsubishi's Mach 7 high
speed steel andl coaled withl
their proprietary coaring),"
says Bob Strack, an engineer
at Mitsubi'hi Machin= 'fools.
'The GN series rna hine has
been de igned to reduce Ither-
mal dist nion," This i .ccom-
pll hed by removing the
super-heated chip ,quickly
8J possible, By changing the

orientation of the machine
from vertical to horizonl.ai,
chip are allowed to fall into
the chip conveyor, taking Itheir
excess heat away without the
need fo( cutting fluid .

The other difference is the
way that dry machines handle
lIIe heat produced by l!he cut-
ting action it elf. Since the e
machines work lit much high-
er speeds than ,conventional
euuing maebine , the associ-
ated temperatures are much
higher than normal. Dry cut-
ling machine are pecificalJy
made to di sipate that heat



1 - --.{,',

!

: '
I

A m Ie p I II, P Ie 161& II DI

I H E II n d o II H :! r d lei n II n g _

Experts.
c ~:

7b meet induslr), demands {1Il0 am/nltle 10pt'OlW)I'li u'ilb lbesen 'ice
}YJUhar'fl come to expect, Ameriam loJeJalTi'ealing bas f!r/JtwtilJli if:;

facililil.!f It-bile {I{ldfllg neu: equipment (1Iu1 seras.

Our iJ1creased etlJXlbililies ai/ali' us 10COlll-Ollrinduction harden the
la'1fl.!ft paris the genr itldustr), isprodudng and also roduce lend timl.!f
for our CliSIomers.

IFIr:IIIIHI E.I.III,,1
Werecently completed our lieU' 10, ()(j()...squore{ool plant
Ir<{JOnsion i1l Clt1it1and, Ohio, ex{xmding our fadliJy space to 61 tOlaloJ 30,000 square fee:

III1III EI~III,."1 II. CII'I~IIIIIIIIII
We haC¥!act{ldredtbree TIeli' gear int/uctioTl hardening madnne-one AjeJo,!:and tUI() a/co gmr harrierll-'1'S-rbat gU'I! us
f!J:cillsiP£' illdus.try capabilities and {Iliaii' us to greo/~l' increase our capacity Jar PrecisiIJII illdllClioll hr.mfl!tlill[l, sen'ices.
Dur equipment cO{iabililies nolt' IncJude:

• Fil¥! eNC Aftu' JI.fagTlfJihmnic coarse-pitch gear hardeners fhal pro/ide t()()/b-by-/ootb induction hardening qf gears
from 0510 -1 dill1neJriml pilch up 10 180 inches in diameler, 46 ilu;M,' qf8Mr face /(!llglb, ami procer:.jng oj paris
up 10 /5 Ions.

• PU'f!Nalro jine-piIcJxxJ submerged gear hardeners fhat prol'ide /oo/b-by-loolh induaion hardening of i'I(~'17I{ilfJnd
e:rfertl(ll jil1e-pilchet1 gears from 4-10 diom.eJrimi pilch with liJlle tiiJtorlic)1I.

II'. II'I.~I.I"II'I 1""Ilcl Pr'IIP ••
Ire IlOU) offer an nuxmced BreaiuiOlI'1l Service ProgramJor emerge1lCYdi!1i1'er;J'slluaool/s with reduced 1l'fJdtimes.
{'.all us for dtrIails.

Amf!Ticon Metal Tretlling is unique among heal treaters in that we specialize in jl~~fone metood-jJredsioll "ldllclion

bardening, OUf rombjruJlitm oJ bighly skilled workers and highly specitllized equfpm£'ll/ bf/8 marie us (J much
sougbt-after source Jor Ibis type oj Ireo/ment. For ptlrJs SlIGh(JS gfYJr!1,sbrifis and
S{1roCIlels, there ~ 110 better !l'ay 10protect those a,'f!4S

e:rposed.1o e:tCI!£Sit'C uear. hlduclian-harr.lf!1u!ri paris
relom tbeJr origirlOi ciJaractl'Ffstic; bemuse there

ts less diskJrhol/ IdJim compared u'i/b paris
IXlJril!lIa;i by otbcr bmllrmJing me/hods, Theparo:
It'efmll also perform betJer and last i011ger.
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ing their lungs or escaping ~
into groundwater or into the I
atmosphere to cause acid rain. l

Why Many Won 'I Switch. j
While all this may be U1Jeof !
cutting oils and coolants, and I
true ofme dry cutting process, I
it isal 0 true that wet cutting i
technology has a very f~ I
grasp on the cutting indu I.ry I
and is not going to be supplant- I

!
eel by dry cutting anytime soon. ~

The reasons for litis are !
really twofold. Pirst, a men- ~
. edab .'1. .:non - above, Ullere are 81m- :

I
ply too many wetcl!t i

- - 1

machines in u e today. The!
capital expenditure to replace i
themall would .really be pro- !
hibitive. How many shops!
would be wining to scrap i
their existing macaines and j- I ,.- _

purchase new ones li.f they :
don '£ needthe speed or have !
problems di posing of their .
wa te coolant ? Second. not
every application calls for dry
cutting. If the most intelligem
approach is to permit the
application to choose the type
of technology that i I! ed, ,
then wet cutting mu t remain i
.3 viable alternative. ssu.]
many gear makers find them- I
selves somewhere in the mid- :
die, worrying about the costs i

I

associated with wet culling I
and yet not wishing to incur
the expense of switchlng tlleir
proouctionover 10 the dry ,

technology. For these people, I
one company has come up
willi an interesting solution. I

Near Dry 'Cutting
Somewhere in jhe grey

area between wet and dry cur-
ling, and enjoying some of
the benefits of both, is a
proce s referred to as "near
dry cutting." As the name
implie, the workpiece and,
cutter are not flooded with
cooling lubricant. Rather,
th.ey are covered in a fine mist

that is consumed during the
cutting proce s, thereby pro-
ducing no waste except for
the chip, w.llich are handled
ill muchthe . arne w.ay a dry
cutting machines.

This isa process that has
been developed by the ITW
Fluid Products Group of Glen-
view, Il, with their Accu-Lube
line of cutting ;lubriCWlIS.
"Accu-Lube is an ali-natura],
plant-based lubricun.I," say.
Rob Myers, product manager
for ;!TW, "that requires .only a
small amount to work. lnstead
of filling a sump with 60 gal-
1.01'1 of synthetic cutting fluid,
for example" you would use
only about 2 ounces of Aceu-
Lube during the day, Wl1at's

http://at:www.pari:erind.com
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away ill the cu: elimina~g I ids, Straight oi1sare bei~g
the need for fluid coliection, 1 replaced by water soluble OIls
recycling or removal, AI 0," ! as well a synthetic and semi-
Myers adds, "becau e the fluid I synthetic cutting fluids with

is plant-based, you don't have 1 higher bin-stability and bio-

the arne heahh, safety or envi- i cide protection, increased
ronmental concerns that you I lubricity. higher cooling cap-

would have with conventional 1 acity and considerably less

cutting fluids." I impact on the environment.
According to Myers, CllS-! However. between the two.

tomers testing the near dry i the rapidly growing near dry
proces with the Accu-Lube ! technology is developing its

system have reported dramatic 1, niche in the market, as weU as
increases in tool life as well as ; some adherents. by promising
easier machine maintenance. I many of the benefits of dry

ConclusIons ! cutting while aJilowing the con-
As the clock ticks down to ~Iinued use of existing wet

January 1, 2000, the cutting I machines,

tool indu try is certainly going I Wet,. dIy, near dry. if you
through some changes that : are trying to figure mit which

pro~set~ improve both the I 'technology is -right for your
quality of 1.1 product and the ! shop then maybe you should

quality of its customer service. 1 take the words of Gleason
- With. the advent of tier sup- i Pfauter Harth's Brian Cluff

!
pliers to major industrial sec- ! to heart when he says.

tors, as weU as the realization ! "There .is no one right pro-
among customers that the low- I cess here ..You have to let the
est bidder isn't always the best ! application decide 011 the

choice, partnerships are spring- i process you will u e. It's the

ing up between cut~ng tool i old engineering m.all.imthat
manufacturers, suppliers and I fonn follows functJon,"O
end users. I

Dry cutting is the emerglng 1
cuning too]tec!mology for the i
begimting of the 21 st century, 1
It provide a cleaner, faster, i

. I

and often cheaper alternative i
to traditional wet cutting. i
However. due to the number ,-------------,
of machines in usethroughout Tell Us Wut V.. Think ...

If you found this article inter-
the country that rely on cutting esting and/or useful. please
oil and coolant fluids 10 func- circle ..
tion, the new technology will ,

I
not replace wet cutting for i
some time to come. !

Wet cutting teehnology i i
advancing every bit as vigor-

ously as its dry cutting coun-

terpart. Recognizing that flu- I
ids can be difficult and expen-
sive (0 work with and dispose'
of. the fluid industry is work-
ing to refo~l1Iat,ethem into 1
cleaner. easier to handle flu- : L- ---I

If you would like more infor-
mation on
GI...... PfulerH .....
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MiIubisIIi. circle 231.
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Conduron G55! Deep Case 'Gas Carburizing

Condllt5al N523 I Nitriding
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Condur at N-9/ Ion Nitriding
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Com:!ursal Z '0095 I Scale Prevention

The onty alternative to
,copper plating ,that works!

TH DUFFY COMPANY
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Specifying Custom Gears
c..Kent IReece!& Char:les MI. Cooper

Gear design and specification are not one and
the same. They are the first two steps in making
a gear ..The designer sits down and mathemati-
cally defines the gear tooth, working with the
base pitch of the gear, the pressure angle he
wants to employ. the number of teeth he wants,
the lead, the tooth thickness, and the outside,
form and root diameters. With these data, the
designer can create a mathematical model of the
gear. At this stage, hewill also decide whether
the gear will be made from existing cutting tools
or whether new tools will be needed, what kind
of materials he will use,and whether or not he
will have the gear beat treated and finished.

That is the designend, The specifications are
the data given to the manufacturer that permit

Dedendurn .

Bottom Land I
Whole Dep!h

I

Pitch Radius

Fig. I-s-Gear design· nomenclature. Courtesy oj Val! Gerpen and Reece EJlgineering.

\
,

I I
Fig ...2-Base pileI! and circular' pitch. Courte:;y oj Van Gerpen and Reece El!gineering.
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him to properly make and test YOllr gear. Here
we are discussing the design drawing you sub-
mit as well as the information that should and
should not be included. At this pointin the pro-
cess, any vagaries in your design, SI.Ichas the
effects of heat treating or finishing, should have
already been resolved, When you are ready to
write your pecifications, you should be ready to
make your gear.

DeSigning Your Gear
Hears are usually designed from tbeir cutlers

(hobs, shaper cutter, etc.) and, likewi e, cutting
tools are often designed from the specifications
of the gears being made. If you create a new
gear, it is possible that you will be able to use
ex.isting tools to manufacture it, but the odds are
that you will want to create a new tool to handle
the mew design. The data you will need toac-
complish this come from the basic design ele-
ments of the gear itself. All. of the foHowimg
parameters can be delineated in either metric
(millimeters) or English (inches) units.

A word should be said about metric and
English measurements, The global market today
is primarily metric. The prevalence of English
measurements in the United. States is, for the most
part, due to the vast number of cutting tools in the
inventory that are already specified in inches.
Since it is likely that you will have to convert
your gear measurements to metricanyway, as
long as you are going to design the tool as well as
the gear, you will save yourself some work by
designingthe gear io metric to begin with.

Base Pitch. This is the base circle circumfer-
ence divided by the number of teeth. It is a con-
stant distance between each of the teeth along
tile line or action. The symbol for base pitch is
Ph in both metric and English designs. The term
Normal Base Pitch refers to the base pitch. in the
normal plane of an involute helical gear.

Pressure Angle.. The angle. measured in
degrees, between the line of pressure and the
plane tangent to the pitch circle at the pitch point
(the point of tangency between two pitch cir-
cles). The pressure angle is labeled a or at'



Number oj Teeth. The number of teeth your
gear has along its entire circumference. The
symtxlt is '"2' In spur gear ,iliiis parameter is
determined from the piLch diameter (0) and the
diametral pitch (I') with the formula N '" D x P.
For helical geaJ'S.lhe formula is N = D x I' x
Cos(fjJ where fj isthe helix angle .

.lead and Hand o/.the Helix. Lead is a meas-
urement of the axial advance of the helix for one
complete tum. Hand i the direction of the tum.
specified as eitherright or left. The lead symbol.
jp~.

Hefix Anglt )IS. Lead. Specify the lead of a
gear rather than the helix angl.e because lead is a
constant value while helix angle is 1I10t. Finding
the helix angle depends upon knowing the diam-
eter of the circle associated with. the angle.

Tooth Thickness. The arc thicknes of the
tooth ala given radiu from the mounting center
of the gear. As a pecification, this measurement
i also referred to as circular tDoth: ,.a4ilJS, The
metric . ymca] for tooth thickness is s. In
English unit it is I. To mathematicaUy find the
normal tooth Lhicknes in a tandard spur gear.
II e the diametral pitch (I') tin the fcrmula r '"
J.570BlP'. For the normal tooth thickness in a
h Iical gear, use the normal tooth thieknes (I" =
J.5708lP" where Pn ilhe normal circular pitch
and i found willi, Pn = Plcos{J) and tile helix.
angle in the formula i, = Ileos/l Because rack
shaped cutters (i.e. hob) operate in the normal
plane. the transverse diametral pitch i not usu-
aUy specified as il. tends to confuse things,

There are everal way of' directly measuring
tooth thickness. These include tooth caliper that
mea lire c.hordal thickness at. III given radius;
pan micrometers, which measure the distance

acros everal teeth; center distance with a mas-
tergear; and dimensions over baJls, pin or
wire. which gives you a dimension over two
ball placed in opposing tooth spaces. The prob-
lem as ociated with specifying tooththiekne s
ba ed on anyone of the e method are the impli.-
cation that this is the only viable method for
checking the gear. the u ually fal e belief that the
balls will, measure the tooth thicknes at Litenom-
inal pilCb circle. and the need 10 recalculate the
tolerance on the dimen ion over ball when
ehangingthe ire of the call. How these difficul-
ties are eliminated by adopting the convention of
~pecify.ing circular tooth thickness as normal
tooth thickness measured at the ba e .circle wiU
be di cussed LIl!the specifications section.

Outs.ide Diameter, This is defined as the
diameter of the addendum circle. ln 'bevel or
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Ilypoid geering, however, the O.D. is the diame-
ter of the crown circle, [1'1 metric gear designs.
the symbol for outside diameter is do2 and in
English designs it is Do' In spur and helical
gears, the outsid diameter can be found u ing
pitch diameter (D) and addendum (a), in the for-
muJa Do = D + 2a. In traight. and piral bevel
gears, the formula use pitch diameter (D). the
addendum. (0) and the pitch angle (1) of the
gear. The formula is Do= D + 2a"G cos T. The
pilcllangle of the gear is determined from the
pitch angle of the pinion w.iththe formula F =
90°_ r(.r = tan'~:n.. where z is the number of
teeth an the pinion and Z is the number of teeth
on the gear).

Form Diameter" This is the diameter of the
circle intersecting the trochoid formed by the
cutting tool and the involute toolh profile, It is
a) 0 the limit of tooth contact 'between mating
gear. The symbol is d'f.

Root Dimnete,.. Thi is the diameter of the
root circle. When considering bevel gears, it is
tbe diameter of the root circle at. the outside ends
of the Leeth. The symbol is df2" In spur gears,
root diameter can be determined by df2 = D - 2b
(where b '" dedendum and D = pitch diameter).
Itl a worm, the formula is df2 = do - 2h, (where
do is the outside diameter of the pinion and h, is
the whole depth of tooth).

These various design elements will allow you
to define your gear mathematically. They will
either appear as, or be u ed to get. the peciflca-
don that will appear Gil your drawings to guide
the manufacturer in the creation of the cutting
tool. needed to make 'the gear.

Other U eful De Ig-o!Elemen.ts
You will need 110 specify other tiring about

your gear that, while not directly related to the
design of the cutting tool. will have a great. impact
011 the manufacture of your gear.

Topland If:idth. Topland is the thickness of
the lap of the tooth as measured ill the direction



of rotation. Topland width measures the same
surface perpendicular to the direction of' rota-
tion. It is, therefore, a measurement ofhow thick
the gear teeth w.ill be. This isimportant because
the de igner has to guard against the topland
widtll approaching zero.

.Backlash. Measured all the operating pitch
circle, backlash is the amount of space between
mating teeth in a gear pair when the driving
tooth is in contact with the driven tooth. All gear
pairs must have backlash if they are to operate
properly. When you are designing your gear;
YOIl must consider runout and center distance
tolerances as these will eau e variance in the
circular pitch al the operating pitch circle. and
that is the parameter you use to determine back-
lash. As a rule of thumb. you can determine
backlash for a given pitch as follow: 0,030 to
0.050 inche divided by the diametral pitch. For
example 113 DP gearset wouldhavea 0.010 to
0 ..017 inch backlash.

Contact Ratio. The ratio of the transverse arc
of action to the transverse base pitch, thi element
is found by dividing the length of mesh along the
line of'contact by the transverse base pitch.

M
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Material's ..The selection of materials is usu-
ally based on the type of application you are
designing. According to Dudley' Gear Hand-
book: "The use of a specific gear material
should be based on several factors. chief of
which is the service application for which the
component is designed. Other considerations for
the use of aparticular material would 'be materi-
al availability, raw stock cost, load-carrying
capacity. environmental considerations such as
eorrosion=-eorrosion protection and manufac-
tilting requirements."

Material are divided into two categories:
ferrous and nonferrous gear materials. Ferrous
materials include all dIe variou types and
grades of iron and. steel. available. The e are tile
most widely 'Usedgear materials today. They are
cheap and can be heat treated tc improve their
bardnessand increase their load capacity.
Ferrous metals are used when strength. durabili-
ty and safety are paramount,

Nonferrous gear material include aluminum
alloys, zinc alloys, bronzes, plastics. nonmetal-
lic laminates and other, more exotic materials.
They are often used when gears must be light
wei'ght. as in aerospace applications; or the load
they will carry is minimal, as with computer
printers and otlter light duty consumer applica-
tions. They are also useful in precision in tru-
ments where the inertia of tuming gear mu [be
minimall, when the gear's operating environment
would be too hostile for icon or steel, or when
low cost mass production is needed.

Post-Manufacture Pr.ocessing. This include
the whole gambit of finishing procedures from
grinding and honing to heat and cryogenic treat-
ments. Thee procedures Me performed to
improve the surface characteristics of the gear in
order [0 reduce or eliminate transmi sian errors
that lead to noise and vibration. For example.
honing has been hown to have a profound
effect on the sound characteristics of the gear
(see "An Experimental Study on the Effect of
Power Honing on Gear Surface Topography,"
Gear Technology,. January/February 1999).

Heat. treatments of various, kinds including
flame hardening, indaction hardening, carburiz-
ing, carbonitriding, nitriding and oilier proee-
duresare used! to harden and temper steel and
certain kinds of iron by changing the chemical .
and/or grain structure to make them more resist-
ant. to wear, pitting and cracking.

Case Deptli and Hardtle s. If you have cho-
sen a ferrous metal gear for your application, you

I have to be concerned with case hardness and 'case



depth. as these parameter ,affectllIe load capaci-
ty of your gear. Heat treatments that introduce
carbon or nitrogen into the surface of a metal cre-
ate a hardened shell, called a case. around a core
of s.omewhat softer metal. Case deptlJis a meas-
ure of how thick that hardened shell i, wmle case
hardnes is a measure of how hard the hell i .

Hardness can be measured on, anyone ofa
variety of scales; however. Rockwell C hardnes
or Brinell Hardness Number (BHN) are lhe mo t

prevalent. A, reel with a 250 BHN is equivalent
tc a Rockwell C24 rating. This steel is soft, easy
to cut, and has a moderate load capacity. A teel
with a 610 BUN is equivalent to a Rockwell C58
rating. Atll1i level of hardness-the gear would
have (0 be ground. not cut, and would have a
very high load capacity, It is not unusual after
heal treatment for a gear to have a 250 BHN
eore and a 610 BHN case. The advantage of ihe
case hardening proce s i that the core of ofter
material is much tougber and more ductile, with
better bending fatigue trength,thall the hard-
ened bUI. more brinle ca e, which 00_ better pit-
ting,cracking and loadcarry~ng properties.

Q.uality. This refers lollle tightness of your
design tolerances as well, :IS to the taadard by
which you are going to measure your gear. Will
you use A:GMA, ISO. DIN or some other stan-
dard? What clas within the standard are you
trying to achieve? AGMA CIa Q I0 gear • for
example, are machine cut and show a good level
of preci ion with an achievable tolerance of
0.0125 mm to 0.05 mID. QW gears have far
tightertolerance than AGMA Gas Q5 .•which
are die cast. commercial qualilY gears with a 1.01-
erance range of 0.05 mm 1.0 0.125 rnm. AGMA
Cia s Q14. however, are precisionground and
have a tolerance range of 0.0025 mm to 0.0125
mm. Be aware that it is possible to have differ-
ent quality levels with respect to alignment
(lead), profile and runout,

You hould also under land the relationshjp
between heat treatment and quality level . A . a
basic rule of thumb, you will 10 e at least two
quality level after heat treating. This mean that
a gear rated to AGMA Q 10 before going through
heat treatment win come omas an AGMA Q8
gear due to the distortions in.volved in heating
and quenching 'the metal. This is important to
know beeau e you wiU have to decide whether
to live with the lower quality or put the gear
through a fini hing proce s to get those lost
quali'ty levels back.

These parameters will round out your des-
cription of the gear Itself. However, toget the

~
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complete picture, your de igner or manufacturer
will need [Q know something of the application
itself. Specifically. he will. need to under .land
the gearbox,

The Gearbox. Under tanding how your gear
i 10 imeract with the other gears in the gearbox,
and what kind of output you expect to get from
that gearbox, is es ential for good gear design.
YOII will need to knowthe size of the gearbox
as well as the width of the cavity in which the
gear being designed will be installed. You
should also know how many gears will be
inside the gearbox. their configuration and the
Iubrication you are planning for. The speed you
expect from both the gear itselfand the gearbox
as a whole, as weU a the torque and turning
force you expect to generate, are al .0 important
consideration .

Issue of Gear Specificatimll
Specifying a gear for manufacture i a SlIaighl-

forward proce s once you have all the data the
manufacturer will need to do the work. This is noL
the same a gear de ign, which is a process pri-
marlJy focused on developing the tooth, form. but
it does u e orne of the same design elements you
developed duringilie de ign stage. Specification
is the nex.1step, where your de ign parameters are
put iruocction ..

The real trick to gear specification is getting
in all the necessary information while excluding
every tiling el e. The mo t common piece of
unneces ary information include 'Part number
and data regarding the mating gear, backlash
with the mating gear (in spite of Its impcrtaace
in the design stage). cutting tool part numbers,

IUlV/JUNE legg 11
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dimension over specific wires or balls. and pitch
circle diameter other than the base circle.
Over pecifying your gear can mean that. you
don't know enough about involute gear design"
that you are unnecessarily restricting the shop to
certain tools and processes, or that there is a
problem with double-dimensioning on the gear
leading to uncertainty as to which measurements
are correct

There are only eight items required to prop-
erly specify a gear. Mennoned earlier are num-
ber of teeth. circ,ular tooth ,thickness, and lead
ana hand of helix. The ether specifications,
which are based on the design element, are:
base circle r:tuiius, outside radius, tm« involute
form .radl:US" ,",001 radius and face wUJlh. By
including these with your specification drawing,
along with the tolerances on these dimensions,
you will make sure your manufacturer has
enough informanon to both produce and inspect
your gear correctly.

Base Greif! Radius. The easiest way 10 spec-
ify the ba e circle size of your gear is to lise the
unroleranced radius of the base circle. You can
also specify 'the base circle radius mathematical-
l'y using tbe module (the same as the normal
diametral pitch) (111), the pressure angle (a

ff
),

helix angle (jj) and the number of teeth (2) spec-
ified at the same point on tile gear tooth. If you
specify these values from different points on the
tooth, you will make er:rors that will be hard to
find and correct, Another problem ari es if these
values are provided along w:ith the base circle
diameter, as this often leads ~o confusion over
which values to use. Assuming that you have all
your values correct, the equation for finding the
base circle radiu is:

ZCosfTarf'(Tcma/Cos{3 )/
Rb = ------.....:!....-....:......!!-

2mCosJ3g

OulSitle Radius. Also referred to as the
addendu11l cirele radius. this value can either be
determined from the ,outside diameter or by
tracing a circle with a radius extending from the
mounting center of the gear to the farthest point
on a tooth, In specifying this parameter, be ure
La give the maximum effective diameter as wen
as the minimum actual diameter.

True Involute Form Circle. This circle
crosses the involute urface where the involute
surface' becomes usable. This surface must
remain within tolerance from that point 10 the
outside circle (or to some other specified form.

point). This parameter can be rendered as a
radius, as degrees of involute roll. to the form
point, or as the length of the base tangent hne to
die form point (you need to know the length of
the base tangent).

Root .Radius. In order to prevent interfer-
ence. the root radius must be pecifled, This
parameter is measured from the center of rota-
tion to the deepest poim in the tooth fillet, or it
can be developed from the .£001 diameter men-
tioned above, U should be noted that if the clear-
ance between the root circle and 'the mating gear
looth were allowed to be zero, theni; would be

po sible for the comer of the mating tooth to
interfere with the fillet between ihe root circle
and the form circle.

Faee Width. This is the length of I[he tooth in
the plane (die axial direction) of pur, helical or
herringbone gears, essentially the axial width of
the gear. It is used to make the blank and to cal-
culate stresses. You can find it by dividillg the
length of the teeth. by the co ine of the helix
angle:

T
F= L

cosfj

Conclusions
There is other information which your

designer or manufacturer will ask you to pro-
vide, other decisions to make, but they come
later in the process. YOII must begin with the
basics of your design and effecl.ively communi-
cate the geometry, materials, finishing. qua:lity
requirement and post-manufacturing proces -
ing of the gear, as well a the demands your
application will place upon it, to your designer
or manufacturer. YOUi ability to provide this
information clearly and accurately will make
the entire design and manufacturing process
smoother right from [he start. 0

Tall Us Whet You Tbillk ...
If you found this article of interest and/or useful,
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Advanced Hea.t Treat Expands Aga,ilO
Advanced Heat Treat is expanding into their new service

center and corporate offices, a 40.000 quare foot facility that
win be up and running tills year. Meanwhile, the two present
ervice centers in Waterloo, lA, and Monroe. filII. are anticipat-

ed to increase unit shipment of all kinds of heat-treated parts
for the automotive. tool and die, construction, farm machinery,
plastics. aerospace and auto racing industries.

Almost 20 years ago, AHT's engineer CEO Gary Sharp iden-
tified an emerging market within the heat treating industry-

.."...----. plasma. ion nilriding.
Sharp purchased the
necessary vacuum
chamber equipment
and began bu iness
in Waterloo.

Because Advan-
ced Heal. Treat was
one of the few COID-

panies in the heal
treat industry offer-

ing ion nitriding, the growth and success of this venture over the
years has been dramatic. Added employees and equipment,
expanded services and expertise, IS0-9002 and QS-9000 regis-
trations have allied the company to expand its facili~ies over the
years, first in Monroe and now once more in Waterloo.

Changes B,t the Top for Induc1ohea't
Edward J, Rylicki has been recently promoted to president of'

Inductoheat's Mass Heating Division. Rylicki has been with
Inductoheat since [991 and has 35 years of experience in the
induction heating indu try.

Jerome Sinknw ki has also been recently promoted to the
position of director of quality assurance and production control
Sinkowski will be responsible for management representation

I for Inductoheat's [SO 9001
and Ford Q-l Quality systems,
ensuring the company' COIll-

tinuou . improvement of prod-
ucts, processes and eu remer
satisfaction. He has been with

EDward J. R)'licki Jerome Sin.k.owski Inductoheat since 1972.

C()I()nialloo,II,Gr,oup Pur,chases
Vaf-U-'Tool & Gage ICompany

Colonial Tool Group, based in Windsor, Ontario, has
announced the purchase of the business and facilitie of Val-U-
Tool & Gage Company, a designer and builder of precision tools,
checking fixtures and prototypes, based in WesUaJ'Id,Michigan,
The company's name will be changed from Val- -Tool & Gage
to Colonial Tool.Sales & Service.

According to Paul Thrasher, Colonial's vice president of
operations, "this acquisition ignificantly add 15,000 square
feet of needed. assembly floor space and some new manufactnr-
30 GEAR TECHNOLOGY

ing and machine shop capabilitiesthat will expand OlIT overall
services to our automotive customer . The purchase will also
add 30 additional employees to our workforce, bringing our
total employment to 120. Tom Klosowski is continuing to serve
as general manager of the Val-U-Tool facility and is optimistic
about the possibilities and the good fit."

Brett Froats, Colonial's vice president of sales and market-
:ing adds: "Our bu iae activity in the de ign and manufacture
of RASTM precision machine spindle • broache and pline
rolling racks has grown incrementally over the past fi e years.
We created the need for some type of expansion, particularly in
the United States and at close proximity to more of our auto-
motive customers. The addition of Val-U- 001 meet that CUf-

rent need."

Welduc:tion Hires N'ew Engineering Manager
The Welduclion Corporation of Farmington Hi lls , MIl, lias

named Jack We tfall it new engineering manager. With over
25 years of experience, Westfall had previously been :JI private
consultant [Q numerous companie in the areas of mechanical
design and engineering procedures.

Welduction is a full service. Q-I and IS0-9001 certified
induction heat treating equipment upplier specializing in auto-
matic. flexible heat treating systems. thermal bonding and radio
frequency generators. A complete line of standard induction
hardeners, power upplies,acces ory items and pare parts is
also available.

Valenite' Appoints, New Marbling
Communications Manager

Barbara Ann Craig has been named Valenite' new market-
ing communJcations manager. She will be re pon ible for the
planning and implementation of Valcnite's advertising, public
relations and marketing communications. She win also be
re ponsible for video, trade shows, corporate logos and
Valenite's marketing via the World Wide Web.

A veteran of the advertising industry, Craig brings 13 years
of marketing communications experience to her new job. Most
recently. she was an account supervisor at Stone. August,
Medrich & Company Advertising, Troy, MI, where he was
responsible for uch clients as Weight Watchers, Valenite and
Durakon. Prior to that, Craig worked at Donor Advertising for
10 years representing retail account. and at Alcon Marketing,

IMiddendorf .Joins, Falk's ICincinna.ti Ofti'ce'
Michael Middendorf has joined the Falk Corporation's

Cincinnati, OH, office as an outside sales engineer. In his new
position, Mjddendolf will join di triel rnanag-
er Jim Nowicki in serving the company's cus--
tomers throughout southwestern Ohio, central
and western Kentucky and central and south-
ern Illinoi . A graduate of the Univessity of
Dayton with a BS in mechanical engineering

.Midur~1Mid4£1IIiDIf technology, Middendorf bring extensive
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'technical experien e to Falik gleaned from eight years at HK
Systems and Littleford Day.

Guhriing Expands, West CJOBstOpe,ratioD wiilhi
INew ICutting Tooll S'pecialiSl:

Roben H. Cox.ha .ju t joined Gullring's fast-growing Irvine.
CA. operation asa cuning tool specialist supporting Guhring's
standard and special cutting too] ales throughout outhem
California. Arizona. Colorado, Utah and New Mexico.

Cox brings 10 Gullring anextensive background in engineer-
ing and manufacfuring CNC precision-machined components
for the aerospace. defense and electronics industries. "Bob has
spent 17 years running CNC machining department!Y-his expe-
rience and knowledge will be of tremendous value to our aero-
pace, automotive and medical device customers in (he region,"

said Paul Jaques, Gehring's sales and marketing manager .."The

I

role o~ our regional'ly loc3!cda.pplic3tioll engi-
neers 'IS to work one-on-one With customers to
identify and capitalize on ,opportunities for
machining performance improvement willi bet-
ter holemaking technology. Bob ha been 0111 the
other ide of the table. He knows what is

RDbmn. Cox expected and how 1.0 make a difference."

IDowntumilin Machine ToollCon.sumption
.S. machine 1001 con umpnen for December 1998 totaled

anestimated $482 million. according to AMTDA. the American
Machine Tool. Di tribnters' A ociation, and AMT. the A ()..
eiation for Manufa luring Technology. This was down. 4%
compared to the revised estimate of $503 million for November.
and down 39% compared tollbe estimated !,787 million totall for
December 1997.

"After a five year ride to the top. machine tool consumption
cooled in 1998." said AMTDA pre idem Ralipl1 J. Nappi.
"Wltile tile fundamental indicators far manutaeruring are ·Iill
ound, we will likely experience a poredie year for capital

equipment expenditures with variou induurie hitting peaks
and declines throughout 1999'."

The stanstie cited are computed from reports ubmitted by
companies participating in the United States Machine Tool
Consumption (USMTC) report, Analy i of machine tool. con-
sumption provides a reliable I.eading economic indicator as
manufacturing industries invest in capital meLalworking equip.
meat to increase capacily and improve producti .....ity.O

Send your Industry News items to:
Gear Technology
P.D.IBox 1426,.
Elk Groy,eVillage •.III 60001
nr fax. them to '111~431-66118

T... u. ... ,..11IiIIIl ...
If you found this article of interest and/or useful, please circle 216.

M'ode'l GH32·19LS
ILong Shaft IGear Hobber

$791,995
large: hol'e, intabl'e

andl "bushing-type:"
tailstock penn it

infinite shaft I'engths".

IModel1GS20·4T
IGear Sha;per
$86,395
lothe. model's from
'110"-32"diameter
up, to, :1f.J'ace width~

Model flHS11Q..12CNC
DCNC" Hob Sharpener

$112,995
1:1)1' diameter, 1X'

I'enoth (also in stock:
manuall models

'rom $38,995)

CIRCLE. 1301

M"YlJUN 1H9 31
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Welcome to the 1999 Gesr lechn%gy
Gear Manufacturingl Directory. Here you'll
find the! names andlmanufacturing c8,pabili-
ties o. hundreds o'top custom gear manu-
facturers, 'geaf manufactuJingl job shops ,and
'gear sellers. 'Compl'ete,,contact infonnation
fo.r ,e8ch c'ompany 'caD Ibe' found in the
Company Index (p', 49,)., Gear Technology
advertisers are sbawn ,in boldface type. To
find the pages on which their ad's appear.
see lheldvemsers Index on p.29.

Many 01' the companies shown ere 'can
al'so, be, foundl ani The Pawsl Transmission
Home Page"', Which has, ,a far more, ,com,.
prebensiYI director.,- of ge8r ripes and
specifications Bswollas, Ilistings of many
oDler Ipower transmissionl components.
IBecause,ofspace restrictions. we,'ve had to
Ilimit our categories here. However. if you
visif .www.powl1l1l..nsmlssioD.C01l1..WO·.e.
confident you'll find the supplier informa~
tlen tha.t you're' Ilookingi for.,

While, we, bave made, every eHonto
ensure mhatcompany names and addresses
a~e correct we, 'cannot be Ihel'dfBsponsible
for Brrors:ofraer or omissio ,

" yOUI com,pany ,is IRot Ilisted andro::
would IrkB,tobe' iincluded in neX'!year's direc-
tory. B-mail peDple@geallechno.IO,gy.com or
call '1847J431-66114.and we:'U add vouto our
mailing Ilist

F:IND WHAT YOU'RE lOOKJNG .FOR
HIRGED GEARS " P:32
GR(lUNO GEARS P:32

HELICAL GEARS P.33

INTERNAL GEARS ..IP.34

PLAsm:: MOLDED GEARS", 1P.38

P(lWDERED METAL GEA:Rs IP.38,

RA eKS "' P.38,

SPIRAL BEVEL GEARS P.46

SPLINED SHAFTS P.39

SP,ROCKETS , P.42

SPUR GEARS P.43
STRAIGHT BEVEl GEARS P46

WORMS P.47

WORMWHEELS P:47'

COMPA~NY IINDEX P.49
32 GEAR TECHNOLOGY
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FORGED & CAST TOOTH GEA'RS
I

-- - --

~ Gear & Mdm!: Corp.
American Metric Gmpornlioo
Cornell Forge Company
cu.'Il:omGear& M~'
Fall< Corporntion
Flclt Mmuf=-rIDg Inc.
Oreal Taiwan Gear CO!p .• Ud.
GrifFmGear
NlUlChang Gear WOIks
Presrire Corporation
Rush Gealldru:.
Santasalo North America Inc.
S1oc_kDrive ProdnctsISteding fus!ll!!lle!!!S
l't!!IISl1IissiOl1Engineering Co. Inc.
XI£k.loc.

S'
Call
Qill
2."

,Call
All
Call,
.5"

35mm
Call
Oill
Call

44mm
Call
6"

J(j
Call
ea:u
60"
46'
All
Call
240"

120mm.
IS"
Call
Call

WSmm
on
216"

AGMA 14
Call
Call

AGMA6
Call
All
Call

AGMA8
ISO!
CIIJ
Call
Call

1508
Cull

AGMA 10

GROUND GEARS.
---- - ------ -----

Acme 'Gear Ccmpany
A R Ind\!.~uies. Inc.
Adv:moe Gear & Machine Corp.
Aero Gear. Inc,
Akron Gear & Engineering, Inc,
Allied Gear Co.
Amarillo Gear COIDpl!!!y-Ru5!U!llviUe
American MJlclline & Gear
Arro ....Gel!!" Company
Atch-Mom Gear CompWlY, Inc,

I Buller Gear -
1 CCIldiwlEngineermg Co.

Chalmers & Kubeck Inc,
Chardam GeM Company
CbiC!!go Gear· D.O. James' orp.
Circle Gear & Machin Co., Inc.
Columbia Gear COIjl.
Cone Drive Operatiom
Cotta TrJl1 mission Co.
'Fairfield Manufacturing Co., Inc.
FIIIk Corporauon
Flex Mnnu(aotnring Inc.
Forest City G=
O&NRobicQI1
Generated Gear & Machi.ne Inc.
Grenl ThiWWl Gear Corp .• lJd
Griffin Gear

I

Hamilton Gear Inc,
Horsbutgb & Scott
Indiana Power Transmi ion Systems Inc.
Indiana Tool·lndiana Gear I
I nsco Corporation
Jackson Gear 'Company
Kreiler Gcamc:b
Lawler Gear
Link Gear & Machine Company
Meri! Gear COIJl.
Midwest Gear & Tool
Midwest Gear Corp.
Niagara G<lMCorporation
Nixon Gear Inc.
O' Brien Gear Company
Oliver Gear. Inc.
'PcIT)' Technology Corp. =

Ph.lladelp:b.1I Gear Corp. 1
Preclsiee Gear Inc. ,
Pro-Gear Co., Inc, ,1:.=

Qu;a.lil)' l'nmsnilisioD; Components
Reliance GClIICorp.
Riverside Spline & Gear Inc,
Rusb Gears Inc.
SllIlwalo NOOh America Inc.
Seleclor Spline Products loco !:
Sh!ll1lhi Gears
Southern Gear & Machine I,
Springer C mpany ,

! Slock Drive I"rodl.cWSterling Instruments :
, SUDA International OeO!!'Works
I Sungear, Inc.

I
Transmissioe Engineering Co. Inc.
Unlcor, Inc.

I Krill<,Inc.

2"
.25"
,5'
I"
10"
2"

2.5"
Call
.5"
2"
'I"
I"

2.':;'
Call
Call

I"
.5"

Call
call
Call
Cu!I
All
on
Call
Call
Call
.5"
S
6"

£:LII.
2"

csn
2'
2"
I"'
3'
I"

Call
Call
Call
S'
\"
I"
a"

Call
I'
I"

10mm
)"

.75"

.25"
Call
.2jQ~

IOmm
I'
,6"

IImm
.S"
.:5"

ean
.375'

6"

32.67" AGMA 13 Call.
I21" j J\QMA 14 4

36" J\GMA 14 .4

I
12" AGMAI2 Call
36" , Call Call
24" AGMAI2 2

39.4" AGMA 13 ! 3
caD Call £:LII
28" i AGMA 13 3
40"

~
AGMAI2 2

48" Call Call
3" AGMA 12 [ 12 I

49" AGMAl2 1.5
Call Call

,
Call

Call

!
Call Call

I

%" AGMA 12 2
30' AGMA 15 3.5
'Call CalJ Call.
24" AGMA 12 2.:5
CaD Call ,Call
Call Call i csn
All AU AJI
Call Call Call
Call AGMA 14 Call
12" Call Call

I

Ca!I Call Call
72" AGMA 12 .5
]00" AGMAIS :I.
H)2" AGMA 1.2 .75
Call Call Call
44" , AGMAl4 1.8
Call Call Call
24" AGMA 10 3

61S AGMAI4+ I
21" AGMAI2 3
49" AGMA 12 Call

:l:5.1Y AGMA 12 :)
Calli CaU Call
72" AGMAI2 I
Call Call Call
21" AOMA IS CalISO· J\GMA 10 I

27S' AGMAI2 3.5
20" J\GMA 12 2

C!!11 Call CaU
IS" AGMAIS I

27.5' Call 3.5
300mm ns I 8 module

30" AGMA 13 Call
28" All Call
36" AGMAI2 2
Call Call Call
12" AGMA 14 4,

ISOOmm DIN 6 30 module
10" I\GMA 13 6
,64" AGMA 16 Cl!lI

246mm ISO 5 J module
94" AGMA 14 I,
12" AGMA 12 6

Cali Call. Call
6" AGMA 12

"'Cs.II AOMA 12 .315

,-• Nett 'CoII11S1 DP/Module is lhownllJroll9hllUlIb, ind'u.

mailto:peDple@geallechno.IO,gy.com
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HELICAL GEARS
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A·l Gears J" 24" Call Call Call
Acnx Gear Corqpany .75' 61)" AGMAIO 14 Call
ACR, Indusuies, Jnc. 2S"' 21" AGMA14 4, Call
'!'he Adams Cornp:lf1y .7~" 24" AGMA 10 3 Call
Addisa! '1'rccisiOO ~ .37.5" 6" AGMA,9 14 10'
AdvWII)C Gear &: Machine Corp. S 27" AGMAI4 .4 CaII
Aero Gear. loc. I" Il" AGMAI2 CaII QJI
Akron Gear &: Engi.n=ing. Inc. '" &4" Call I~ CaU
AJb«I car OJ. 2" 80" Ca1J 1.25 Call
Anwillo Gear ~y I" 36" AC:iMAII 2.5 9"
Amarillo 0- Compm~-RlIs!eJhille 2S 39.4" AGMA \3 Call Call
Ammcan MII<'IliIIc &: Gem QlI Call 0tIl C..l1 QJI
AlMrican Precision Gear CompIpy ClU Call QlI Call CaD
AImw Gear Compony .5" 24" AGMA13 3 S"
AICh-MOO!Gear ~.Inc. I" 61)" AGMA9 2 15'
Boofiglioli Ridwori S_p.A, Call Call Call Call QJJ
Boston Gear CaII on Call Call Call
Brad FOOIl: Gear Woeb Call Call Call, cali Call
Brev.a Macl!ine & Gear .5" 24" AGMA8 2.S 16"
B~ O!IO!I .125' 6.5" Call CaIJ Call
BU!lcrGcar I" 84" Call 0iI1 24"
Carbon Cil)' I'rtxIuct!l CaI.I Call CaD Call CaU
U!d!nal E!!gLner:n_ OJ. ~" 6,- AvMAIO 12 1"
Camcs·Mille.r Gear Co., Inc. ~. [6" AGMAIO 3 12"
'Caroo·\'Cacr Call Call 'Call Call Call

B Gear &: Mochine, r~. Cdl ru Call Qill Call
ClmImm Kubcck Inc. Z" 98" AGMA8 1.5 12"
0Iacd!un Gear ~ C.lll Call Call Call Call
Chicago Gear • D.O. J_ .oxp. C.II Call Cd! Call Call
Oticago GcarwCIIb 0" 16" AGMA to 4 Call
Cincinnati Gear Company CaU Call Call Call Cd!

iTck c.- &: Machine OJ" Inc. ~" 120" AGMAIO 1.5 30"
ClmhEngincering .I" 7.1" AGMAI3 8 7.90"
CIoye!l GcmtRusb MdaI Division Call Call Call Call Call
CoL . 'Ge!!r Corp. .5" 36" GMAI2 2S 16"
CotID ThmsI1U5.~iOll Co, Call 24" AGMAI2 2S 15"
Cl'O\!on Gear B.V. IImm I 100 mm DlN6 Call Call
Cu5wm Gear &: Machil!e I" 30" AGMA8 Call CoIl
Dayall Gear Compooy IJd. 3'!MI 450mm Call Call CI.Il
David Brown Group pic Call Call Call Call CIlI
Ekcua-G= CI.Il Call Call ru Call
·Emcrion PoIlou 1'nInsmL<SIOO Corp. CI.Il, Clll Call Call Call
Fairfield .Mnnul"aroJring Co~ Inc. 'Call Clll Call Call Call
falk C!IpOOIflm III" 5S2" Call .5 Call
F'~·.Gear Machine, Inc. Call ru cali 0!.lI 'Call
Flcnder Co!pooIIion '00 Call C&lI Clli Call
fkx MmlllfacturirJg Inc. AD All All AD All
fooIe,Joneo.JIIlinoi:. Gear Call ClII Call Call Call,
Fon:st ClI) Gem .06" 16" AGMA II 33 ,Call
G&NRubiooo C.II Call Call Call Call
~y I'n!dsion 0.:., Inc. .125" 6" AGMA14 16 10"
Gear Products. Inc. 4" 17" AGMA7 5 4"
GcarR~Inc. Call 12" AGMAI2 QI] Call
The Gear Worb--&aItJc. Inc. Call 'Call Call Call OiIl
Geoerauod Gear & Mac:lline Inc. Call 36" Call Call Call
Glob!!l Gear Call ClII Call Call Call
Gn:ru 'Thiwan (k1lJ' Corp'" lid. Call Call Call Call Call
GJemo;hpro ~ Wtri5 lid Call ,Call Ca!l Co.II Call
OritTmOear .5" 240' AGMAI2 .5 40"
Hamilton Gear Inc. Y lIiO" A01>iA9 Call Call
Hcclyn Pndsion 'Gear, Inc. .188" 16" AGMA 10' 2 IS"
HMC.Inc. Call Call Call Call Call
Hoo;bwgb Scoa 6" 280" A,GJI,iA9 .315 36"
Hub Cll)'. Inc. 2" 12" AGMAIO 2.5 4,"
Iodiaoa Po..aT~ S~ file. Call CIIl Call Call Call
lndinna l'ool-Indillllll 'Clear 2" 00" A:GMA9 1.8 IS"
Ino:b'<!bl!l !lplily Co~ Inc. 'e.!] Call Call Call Call
1= Corpomlioo Call Call Call Call Call
InIccb CorpooItion Call Call Call Call Call
Invol!!!!: TldlPg'Co:poraaioo Call Call Call Call CaIJ
1ackson Gem COIIIpIIIlY 2" 72" AGMA8 1 20"
lillie Precision Gear Call Call Call Call CoIl
~i1er Gelutedt 2' 154" OMA9 L25 36"
LM. Gear Company Call Call Call CaIl. Call
lawb'Gcar I" 90" A: MAS 2 Call

Gear.&: Ml!cl!i!Ic ConjpwIy '" 16' AGMAIO ,Calli Qill
LmnGearCo. 2" 96" Call I 24"
Maclnnc Renewal I" 14' AD Call Call
Ml!dd!J" MeII!J W1d5. Inc_ Y 72" AGMAIO Call 36"
~ _7~" 14" AGMAII 3 24"

Mastn MdalEoginttring. I!K:_ .083" 16" AGMA9 :zo \6"
. ail Gear Corp. IS 24" AGMA8 2.5 S"

m rrulliGe!!r; Call Call Call Call Co.II
MidWNGear MIchini!!g I" 24" Call, Call 10"
Midwesl, Gear Corp. Call 72" .OMAI2 I~ 22"

• Gear Jab Shop offering a full range' of oper.
ations from CN C tu rning through gea r cutting
and shaving.
• Specializingl in Spur, Helical. Bevill, Worms
and Worm Gears, and internal and external
Splines, Pulleys and Sprockets.
• M&M Gear .Analyzer lor certifying g,ears,
• Call for brochure,

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

Carnes·Mlller 'Gear Co., Inc
locust, NC

704-888-4448· (Fal!l 704-888-01554

IPRECISION SPLINE GAGES: ,. IGIEARS
"QUick :Delivery is our Specialty"
Custom Made Gears-AIJ Types.

CompletB Machine Shop
.,Geaf GJindi'ngl
• R_ck IGrlndingl

• :Spur Gean
Spline Gages' Gear Cutting

Master Gears· CNC Lathe Turning Machining
Saleemr Splin.' Produm, Inc,

166519 IMillI,RaId, Sterlillg IH.lgtlls, 48314
PIIOD.: 81D.254-4I!2Il1 .' FleX: a:t 0·25+74301

Q
~

elfcL 183
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PERRV TECHNOlOGV
COHPOHATION

• Straight and helical broaching
• Geur, spline and sprocket hobbing
,·'GNC shaping, hobbing and grinding
'. Ajrcraft spline cutting in exotic materials
• CNC inspection anel machining.

www.pen).gtlllLcom·
Ph: (8601738-2525- Fax: IIIiDI 138,2455.

-

''THE GEAR & SPLINE EXPERTS"
elrcl 179
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HELICAL GEARS (Continued)
- - ----

Milwaul<J:e Gear Cllli Call Call Call Call
MO SIl!!" Gear &: Machine Call Call Call Call Call
Moore Gear Manul\lt;luring .5" 00" AGMA8 loS 16"
M!:. 'Clem; Inc. Call Call Call Call Call
MI!ffi!)' Brt:Jthm-sMan!!!i!cluring Co. l" 16" AGMIO 6 CalJ
Nancbang Gear Works 30mm I!OO mm 1507 Call Call
Nill8llr.tGeur CotpomuOll Call Call CaIJ Call Call
N"lSsei Cotp. or Anleri!;a Call Call Call Call Call
Nixoll Gear Ioc. .25" 120" Any Call Call
Nord Gear CO!pOIUtiIDI Call CalJ Call Call Call
O'Brkn GeM Company I" 166" AGMA JO I 19"
Oliver 'Gear, Inc. I" 100" AGMA9 .75 26"
Ovenoo Gear &: Tool Gorp. CIII CaU Call Call Call
P.T. l!11emallooalCorp. Call Call Call Call! Call
PerfecDOII Gear, Inc. .s- 18" Call 3 Call
Pen) Tedmology Gorp. 0" 36" AGMAl2 2 7"
l'biladi:Iphia Gear CoI:p. Call c.u CaIJ Call Call
PIC Design .44" 2.06" AGMAIO 48 .1875"
POly Hi Solidl.r Call Call Call Call Call
fucipaJt COI'jXlI"8ti,QIl Call Call, Call Call Call
I'nrisioo Gear 1nI.>. I" 15" AGMAIS I 12"
Pro-Gear Co., Inc, I" ZU" Call H Call
Th!'Purdy~ Call Call Call CAlI Call
Qu:iliIY 1hms:miss~Ofll Corqpoocn! IIOmm 2SOOmm flS I 25 moduIt 60mm
Rapid Gear all Call Call Call Call
Rawling Gear Inc. Call Call CaIJ Call all
R'.cf Gear Manufacturing I" 24" Call 4 6"
Rdiaoce 'Gear Corp. Call Call Call CIIJ Call
ruve~ Spline &: Gear lnc. .S" 36" AU 2 40"
RJlink IDtemntional, Inc. IS 25" AGMA9 Call can
ROtmsoo !fg. Co. 0" 48" GI\.1A8 3 14"
R_ Gears :I?ty. lid QI] Call Call Call Call
Rush Gears Inc. .25" 36" AiGMA 12 2 S"
SanL1Salo North o\merica Inc. Call Call Call Call Call
Schnl'er Gear Works. Inc, I" 52" Call 3 Call
Seitz CO!JXlI1Itioo Call Call CaIJ Call CaD
Selector Spline Products Inc. 2" 16" AGMA8 6 3"
Sb!!ndti Gears IOmm 3lOOmm DIN 6 30 module Call
Soulhem Gear &: Machine .125" 72" AGMAI2 I 30"
Springer Compan.y C:all Call Call Call Call
SriVe!'Ikarcshware Gear Wheels 0lII Call Call CaD Call
SID Prmsioo Gear &: Ill£trumenl Call Call Call Cal] Call
Stock Drive ProductslSrerling Insi:n!!Dents 20mm lHimm CaIJ 3 I1XXIuIe 25mm
SUDA lnremationaJ Gear Worts j' lI8" AGMAI Jr III"
Sumitomo Mochine!y Cap. of America Cal] Call Can Call can
Sungear. Inc, .:5" 1.2" AGMA.12 6 6"
Thmsmissioo Engineering Co. l!!C. CaJl CaIJ CaIJ Call Call
nubalrimolo Chain Co. l80mm 630mm Can Call Call
Unicor. Inc. 375" 10" .GMAIO 8 4"
United SI3Ies 'Clear CoI'p. CIIIl CaD CaU Call Calli
The Walter Machine CIm7flW\Y OIl' Call Call Call Ctll,
The Will-Burt Company .25" .16" AGMA9 :5 ,6'
Xldt, Inc. '6" 21.6" A:GMA 12 .5 98"

- -- - -

INTERNAL GEARS

A-I Gears
Acme Gear Compl!!IY

, ACR Industries, Inc.
The Adams Company
Ad"ance Gear & M~I!lJl£ Corp.
Aero Gear, Inc,
Akron Gear & Engineering, Inc.
Altied Gear Co.
Amnrillo (lear Company-Ru:ssellv,iUe
American Precision Gear Company
Arrow Gear Company
Alch"MoIlJ: Gear Company, Inc,
Avon Bearings
Boston Gear
Brad FOOle Gear Works
Brewer Machine &Oear
Burgess Norton
ButlerGcar
Catbon CilYl'roducts
Cardinal Engineering Co ..
Came~.Mi1Ier Gear Co., fne.
Chalmers &: Kubeck Inc.
Chaodler MacbLnc Co.
Chicago Gear .. 0.0, James Corp.
Chicugo Gear Works

I"
Call
.25"

.".:5"
CaU
\"
I"
2"

Call
.5"
I"

Call
Call
Call
S

.125"
I"

Call
I"

,S"
1.:5"
Call
Call
O'

211"
36"
19"
18"
30'
Call
36"
)6"
18"

Call
17"
)6"

Call
CaIl
Call
)6"
6.5"
48"
Call
)"

20"
32"
can
Cal]
JO"

,Call
AGMAIO
AGM 14
AGMA8 :
AGMAIO l

C"II ]
Call i
Call :

AGMA9' [
Call :

AGMA 13 ~
GMA9
Call
Can
Call

AGMAH
Call

AGMAl2
Call

AiGMAI'i
AGMA 10
AGMA8

Call
Call

AGMA8

CaU
CaI.1

4
4

, ~aI.1
Call

3
3

Call
CulI
3.6
2

elll
CaU
Call

3
ClI[I
Call
Call
32
3
3

Call
Call

10

Call
S"
4"
5"

Call
Call
Call
Call
Call
CaJl
8"
6"

Call
Call
Call
6"

Call
Call
Call
I"
5'

5,75"
Call
Call
1.75"
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INTERNAL GEARS (Continlledl

__ : • • < ~ __ ~ ... it~
Ci.1K"innIuiGear Comp;!Dy Call Call Call Call Call

irele Gear &. Machine Co .• '[nco CIIl 42" .GMA9 :2 H"
Clarke Engineering .1," 10" AGMA 12. 4 S·

olurnbia GeJlJ nip. .~. 36" AGMA l2. 2 10"
Coo.!! Drive' Operatinns Call Call Call Call Call
Coua Transm! 'OIl Co. 1.5" 22" AOMA/) 3 4"
Custom GeM &; M!!Chine 2" 30" AGMA8 C.lI ClIll
Davall G£at Comp:my l~" 15mm 200mm AGMA 13 Call Call
David 'Brown Group pic Call C.II Call Call C!!I1
Emerson PO'I' er Transmission Cap. Call c.J1, Call Call Call
Fairfield M!IIlUfacluring Co .. 1M. ellll Call Call Call CaLI
Folk Corporation Call Call Call Call Call
IF-'shu', Gur &. MachilH:. Iec, Call CaU Call Call Call
Render Corporation Call c.J1 CaJI Call C.1I
Rex .i'>1mufllCluringInc. All All All All All
Footc·Junes/IWnoi., 'Gear Call Call Call Call Call
Faresl ell}' GeM .2~" 11" AGMAII 3.5 S"
G&N Rubicon Cull Call Call Call Cnll
Galeway Pn:cmon 'Gear. Inc. .7'- 3" AGMA 10 24 .75"
Gc:!f Product,. I!!C. I" 47" AGMA6 2 8"
Gear Research Inc. -II un A.GMA 12 Call Call
The GearWorb--Seattle, Inc. Call Call CaU Call Call
Clem:m!ed Gel!!' &. Machine Inc. Call 20" Call Call Call
Giuliani;; Machine Tool, 'Inc. S 20' AGMA9 4 S"
Global Gear Call Call Call Call Call
Great Thiwan Gear COl'p., lid. Call C~I Call Call Call
Grtt!L,hpoo En iMt:rina Worb. LuI. Call Call Call Call CI!lI
Griffin Gear I" 120~ AGMA 1.0 I 1"
Hamilton Gear file. 0" 50" ISOS 2 9"
Heclyn Prechion Gec-. Inc. .18S' 16" AOMA'IO 2 4"
HMe,lnc. Call Call Call Call Call
Horsburgh S!;O[[ 10" SO" AGMA8 I 24'
Hub Cll). Inc, r 16" AGMA 1.0 II Cull
lndiJIIUI,Power Transmission Syslems toc. Call Call Call Call Cilll
Indian Toal.lndi_ Gear I" 12" AGMA9 1.8 15"
Indusu-i31 Supply Co .• Inc. call Call Call Call Call
101ecbCorporation Call Call Call CaU Call
nwSpiroid Call Call Call Call Call
Jackson Gear Compnn}' :2" 36" AGMA8 3 6"
Jade PreciSIon Gear CIII Call Call Call Cull
Kreiter Geartecb 4" 48' AGMA9 2.5 6"
Lawler Gcu I" 36" m·lAS 3 Call
Link G J &. M!!Chine Company I" 22' AGMA 10 Call C!!ll
Linn Gear Co. I" 9b" Call 2 10'
Machine Renewal .5' 30' All Call. Cull
Maddo Melw Works. 1l'IC. S 36" Gr-.1A 10 Call 6"
-{arine "-.'\CX:la.!O I' IS" AGMA9; 3 4"
Master fetal Engineering. Inc. .315" 10' AGMA 10 20 4.~"
Merit Gear COllI- I" 24" AGMA8 3 6'
mil mini r!at'!Iio Cilli Call csu Call Call
Midwe-sl Gear &. Machinin!! ."" I.S" Call ,Call 5"
Midwest Gear Corp. Call 100' AGMA9 L~ 8.25" fOREST CJ1f GEAJl CO.
MO Sw Gear MO(;hine Call Call ~I Call Call 1iK IMOST MODERN M~ACTUlIllI OF RilE A~NJJ
Moore G£ar hnufacturiJ1g '" 36" AGMA8 3 ,," IMEDIUM IPIlCH GEARS INI Ttl E WORUI
Mr. Gears loc. Call Call Call 'Call Call ManufaClurer OlulOsplce and commertlll gears up to

Illga!1! Gear otpomtioo Call Call Call ,Call Call AGMA 12. l.aadar in fine pir.h croWl! hobbmg for noise
Nissci Corp. or America Call Call Call Call Call reduction, and carbide "hobbmI1IQ r.!lute gear errors.

ilion Gear loc. .5" 36' AGMA 10 Call Call Spur and helical gears, worm and wormge.rs, sprochlS,
'O'Brien Ge!!l' Company .25" 125" AGMA 10 .75 18" splines and Internal gurs Gear habblng upabllicy to 16",
Oliver Gear. lee, I" 36" AGMA9 3 6" gnr shaping 10 11.2S',nd!rom 3.S :OP to 250 CP.
OrInndi Gem- omp;!!!y Cell Call Call Call Call
Overten Ge.ar & Tool Corp. Call Call Call Call Call Sbla·ol-!!Ie·.rt CNt ,Q~lr ,,,a/ytic,' iIlSPIICtion.

Perfection Gear. lnc. S S" C~ Call CIIlI
Perry Technology Corp. 0" 36" AGMA 10 2 S" Call or fax your requirements to Fred Young, Pr.sidan~ or
"t"laddphia Gear Corp. Call Call Call Call Call Mike Gala, General Manager. Ph: '18151823·21611,Fale
Precipart Corporation Call Call Call Call Call I 18151623·8620or visit DurWan lila at www.l'egaarcom.
Pn:cision Gear Inc. 3" 20" AGMA 15 I 12"

Circle 118Tbe Purdy Corporation Call c..11 Cull Call Call
Quali!)' 'llUI-mi ioo Compooeots SOmm 2000mm IIS 3 module 40mm
Randy's Ring &. Pinioo Call call Call Call all
RapidOeBJ Call C~l C.1l Call Call PRiECIS!IONI POWER TRANSMISS'IONI
Rawling Gear lne. Call Call Call Call' CIlIl AND UNEAR 'COMPONENTSRed Gear M'wlufi!r!y.ring I" 24" csn " 6"
Reliance Gear Corp. Call Call Call Call Call Our range III products Includ s: chams, balts I!nd bait
Riverside Spline: & 'Gear Inc. .I~· 28" All 2 Call dmes, gea rs, assembhes; breadboards, llinear cern-
RJlmk tnlanlltionai. bx:. 2" 36'

, AGMA9 Call , all paRents, hlrdwar~, rlslene~s, coupt1n9s. shifts,
Robertsoo Mfg. Co. O· 36" ACiMA8 3 5" clutches, keys, bearmgs, v,bratlOn dam penmg cotnpo-

Ronson Ge.miPty. Ltd. Call 'Call Call Call Call nents and much more. For custom design conlact our

RlI5b Gears Inc. .25" 36" GMAI2 2 8' Cllstomer Service Techmcal Support Group.

SmW410 North America IDC. 'Call Call Call Call Call Drill! '(!!!!~,FrlB CIIllIlaglTD- yl
Schafer Gear Worh. Inc. I" 36" Call Call Call IN)M, BERG\ INC.

Seiu Corporanon 'Call CaIJ Call Call CaU PIIEI:ISIDNIIMECHANICAL COMPONENTS
Seleaor Spline: 'ProdIJClS IIII:. .." 16' AGMA8 5 3' 499 Ocean Ave~ E IRockaway'. NV 11518
Sbanlhi Gears 36mm .1600'mm .GMAIO call 165 mill TEl.: '1·1IOII'2!2·BERG '. FAX; 1·8IIO-455-BERIl,
SOUIi'!rnIGeM & MEhilll: I' 14" AGMA 12 I 5" _wmllllrgCOffl

Circle 184
'...... vIJU ... E 11 , 35



F'rom' your' si'ngle
source for compute~r'ized
ana,lytical and functi:onal
gagiing,¥stems
eGearNet'" server automaticaUy

shares data for SPC, remote
analysis and .archiving.

.' Sitmple, familiar interface ideal for
manufacturIng cell operators.

• Unmatched software selection,
including bevel gear machiae
correction package.

• p.entirum®based technology.
• Complete training and applications

support with every system.

3500 Series CNC Gear
Manufacturing Process Control
Systems ofter full four-axis flexibilityand
unsurpassed accuracy. Certificatiol1lo
.OOlmm traceable to NISTand probe

resolution to .00002mm.You gel
greater productivity, too, with up
to 20% faster throughput. and
capacities to 95" in diameter.

.200 Series Systems provide aU the
performance and durability of ihe larger
systems, hut in a ccmpaet size that's
perfect for hlgh production parts up to
10'" in diameter.

••

...... ' '..
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GRS~2Double-Flank Gear Roller'
Sysre.m combines proven performance
with easy-to-use PC compatible software
to make inpection aceurateaad simple,
Total composite, tooth-to-moth and
nmoui tests determine uparts conform
to specification. Computer analYSis lets
users specify AGMAor UIN standards,

then determine the class of gear
achieved.

I

Dimensions Over Pins 'Gage measures
actual tooth thickness 31 the pitch
diameter. A unique constant-pressure
gaging head assures repeatabilltyand
accuracy over thefuU range of the gaging
system-whlI!e greater throughput allows
you to inspect more
parts and reduce
production costs.

Other M&M Predsion Systems
inspecti.on products:
'. Master 'Gears
• Spline Gages
• Variable Spline Jndicators
• Fixturc' Gages
• Arbors

Flleebroohure 009371859-8273
or fax '93'7/859-4452.

PRECIIIIBN
#lYBTEMII

,CDRPIIRATIBN
"THE Mt= I ROLOGY '& ,MOTION PEOPLE""
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INTEBNAl GEARS (Continued)
, I

-----

Springer Compaoy Call Call Call Call Call
SriVenkate!lhw"", Gear Wheels Call CaJJ Call Call Call
sm Precisian Gear & Instrument Call Call Cull Call Call
Stock Drive Products/Slerling Insuurnents 58mm 1180101 ISO 8 [ module 10 mm
SUDA. International Gear Works Call 63" AGMA 14 2.1 11.11"
Sungear, Inc. .5" 14" A.GMA 12 6 4"
Transmission Engineering Co. Inc. Call Call Cull Call Call
Trogetee Inc. Call Call Call Call Call
Unicor, Inc. I" IS" ....GMA :JO 3 3"
United Stales Gear Corp, Call Call Call ,Call Call
W&H Slillnpinll & FinebWlkiI!S .125" 4" Can Call Call
The Will-Bun ompany .5" 36" AGMA 1,0 3 6"
Xlck. [nco 12" 51" AGMA9 1.5 12'

PLASTIC GEARS !INJECTION MOLDEDI ---
I -- ---

ABA-PG'~ Inc, Call Call Call Call Call
Boston Gear Call Call Call Call Call
Davall Gear Company Ud. 3 111m 250mm Cull Call Call
Ens; nger, Inc. Call Call Call 'Call Call

I Fle~ Mur.ufucluring Inc, All All All All All
OW Plasrics Call Call Call Call Call
'Industrial Supply Co., Inc. Call Call Call 'Call Call
Mr. Gears Inc. Call Call Call 'Call Call
Nor Blektronik, Ltd. Call Call Call Call Call
Performance Gear Systems Inc. Call Call Call Call CuU
Poly Hi olidur .5. 6" AGMA8 16 I"
Putnam Preclsion Mold lng, Inc. .4"" 300" Can Call Call
Quality Transmission Components 7mm IOOmm JIS 8 I. module [Omm
Riverside Spline &. Gear Inc. Call Call Call Call Call
Rush Gears Inc. .25" 36" AGMA 12 2 8"
Seirz C01'JlCltll!jon Call Call Call C,,11 Call
Spicer lndustrie C.1l Call Call CaU Call
Stock Drive !'roduc[S/Sterling Instruments 15.mm '14Imm Call 3 modulo 19mm
Tl'lIllSnli sion Engineering Co. Inc. Call Call Call CaU 'Call
Winzeler Gear can Call Call Cull all

POWDER METAL GEARS
I • . • -

-. • ......:c •.• "

I 3D Craft Corporation

I

Advnnce Gear &. Machine COIp.
Asco Simering Co.
Burgess Norton
Carbon City Products

LO)'~ GearlRu...h MI!:Il!I Divi. ion
Crown. Gear B.V.
David Brown Group pic
foo(e.Jonesinlinoi. Gear
Greal ThiwlIII, Gear Corp .. LId.
Indiana Power Transmission SyS!= Inc.
lndustrial Suppl.y Co., Inc.
I1W Spiroid
M.!Sicro A~tol1io S.p_A
mg rniniGeurs
Minlpatl RT. Co.
Quality Tran mission Components
Rush Gears Inc.
Selecter Spline Produc\S [Il(:.
Sungear, 'Inc.
Transmi <ion Engineering Co. Inc.
Trogetec Inc.

Call C I Call Cd)

Call Call CaJI all Call
Call 3" CaH Call Call
.125" 6.5" Cal! Call Call
CIlI! Call Call Call ' all
Call CI!Il Call Call Call
Call Call' Call Call Call
Call Call Call Call Call
Call Call C<!11 'C<!I! Call
Cull Call Can Call Call
Call Call Call Call Call
Call Call Call Cal! Call
Call Call Call, Call Call
Call Call Call Call C;ill
ColI Call Call Call Call
Call Call Call Call Call

LO rom ISOmm lIS 6 Call Call
.5" 50" AGMA9 Call Call
.5" 16" AGMAB 5 3"
.S" 12" AGMA 12 6 6"

Call Call CaLI Call Call.
Call Call Call CIIII Call

RACKS I

~II!'.":- '~_'T-~""_.-'-""'Il'"l- ':UI_L~I'.b- _ ..m- ............. ..-.-......-.....c ............- ~I

A. R ImI""lric • In 3" IS" m.1'A 12 (\

Akron Gear & Engineering, Inc. Call 46" Call 3
American Metric Corp<.>rnlion Call Call Call Call
American Precision Gear Company Call Call 'Call Call
Atch-Mont Gear Company. Inc. 6" lOll" 6 1.25
Boston Gear Call Call Call CuII
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RACKS
.- :~···~~...~~L~~
Carbon Cil), Products Ca1J CtiI Call Call

acdmal Enl!inccrinB Co. .75" J" AGMA!! 16
C-B Gear -& Madunc, Inc. CaD Call Cull Ci!lI
Chicago & • D.O. JaJIIiI:S COIp. Call CtiI Call Call
,Chicago Gear WIXb 'Calli Call Call Call
Cux::inn IiGar Company CtiI Call Call Call
Cin:1e Gear Mxb"inc Co., :rnc. 8" 120" AGlltA!! 1.5
Davall Gear COmpIUIY Ud. Call C.U Call Call
Fairfield ManUr3(:ll!fin '0 .•Inc. Call Call Cal] Ca....U
Fibber' &ar -& Machmc. Inc:. ean CaIJ Call Call
Flex. MaDuJocluring Inc. All All All All
FOOIc-JO!!eSIIJ.lrnoi Gear Call Call Call Call
Tho! Gear Work: Seanle, Inc. Call Call Call en
Generased Gear -& Mw:h.ine Inc. Call 60" Call Call
Globe Gear Company Call Call Call Call
Greal IWW!!!! Oe<!f Cap., L:t.d. , Call Call Ci!II CoJl
GriffinGcar 30" 144" AGMA 10 .s
Heclyn Precision Gear, Inc.

,
2.S" 32" AGMA8 2

HM •.Inc. ~ Ca.II Call Call Call
Indus!rial I!JlPly Co .. Inc,

I
Call Call C!!ll Call

Innovative Rack: -& G"u COttlpMIY 12" 120' AGMA, L2 2
Jade Prtlcision Celli Call ,Call. Call Call

wler Gear 3" 144' AGMA8 4
Lma Gear Co, 12" 144" Call I.S
Master Melal Eng,necri.nx, 'Inc. 6" 48" A.GMA!! :1

'0 Stnr Gear -& Machine' Call ,Call Call Call
. foorc 'Gear M!III!!fac1uring ,6.7S" ISO" A.GMA9 1.5
O'Brien 'Gear Company ~ 9" 100" AGMAIO , 1
Olive.r Gear; Inc.

I
6" 72" AGMA I

Petry Technology Corp. 20" 15" GMA8 I
PltiIad<:'lpbia Gear Corp. CaIJ 'Call Call Call
PIC~gn l .2" 36" "",OWl 10 24
Fob Iii Solid!!t Call ('all Call cn
Pulley ManuJaclJJrelll lnc, Call Call Call Call
Quality'l:l1msmi ion Compone!M lOOmm 2000mm lIS I 20 module
Rapid Gem- ! CalI Call Call Call
RI erside Spliee &. Gear lee, III" 30" Call 2
ROOert..<OIIMFg. Co.

I
12." n" AGM.AS 2

Ronson ae- Ply. Ltd. Call Call Call Call
RushGc Inc. r .25" 36" .4>GMAI2 :2
SanL:L<alo .0Rb America lne,

,
Call 'C!ln Call Call

Selector pline Products Ioc. ! 2" 4S" A'OMA.12 5
Shanth, Gean 50mm 1120mm DIN 8 6
Southern Gear &. Machine Call Call Cull Cull
Sri Venlate hWIll1l 'Gear Wheels Call Call Call !!II
STD Precision Gem' &; 'lruitl'Ume!l! Call Call Call Call
Slock Drive' I'rckb.K:!5ISl£rlin IIlSlniJllmlS Smm 1021 mm 1508 3 module
Stroba Maouracturing Co. ." 36" AGMA3 16
SUDA In!enm!IorulJ Gear WOIb 11.8" 12:5" AOMA 14, II,
SungelU. Ine, 4" IS" AGMA 12 6
Transmission Engineering Co'. Inc. Call Call Call Call
li'rogelec Inc. Call Call Call Call
W&H SWt'fpin &. Im:bhmkillg .l87Y 6" Call Call
The Will·Burt C.ompRll)' 2" 12" AGMA9 S
X~t.1nc. 1.6" 96" II.GMAII .375

SPLINED SHAFTS

--------

-I Gean Call Call Cal] Call Call
me Gei!r Company ..s- 10" AGMAIO Call 36"

ACR Industne • Inc. .25" 12.5" AGMA 13 CuJl 60"
The Adams Company .5" .5" Call ..5 36,"
Addi5Qtl!'ree, ion ProdIlCU .375" 3" AGMA9 14 2'
Advana: Gear -& ~:achinc Corp. .5" 16" C!lU Call :56"
Aero Gear, Inc;. I" 1.2" AGMAll Call Call
Akron Gear &. Engineering. Inc. 00 IS" all 2.S 55"
Allied Gear Co. I" 10' ,Call 3 120'
AmI!riIlo Gear Compa..1ly-R 1!.'-'lCllviJIe .5" 29.5" AGMA 10 Call Call
American Machine -& Gear' Can Call Call Coli Call
JlJnerican Metric Corporation Call, Call Call Call CIIII
American Precision 'Gelll" CO!llp!mY Call Call Call Call CaU
A.rrow Gear Comp:my ..s- 24" Call Call Call
Alcl1-Monl Gear Company. Inc. I" 8" AOMA9 2 15"
J3fl!d FOOte Ow- WOIb Call Call Call Call Call
BIILI.eI'Gear I" 1.6" Call Call 144'
Caniimll Engineering Co. .25" 6" AOMA8 16 3"
c:a.ms-MilI~rGcar Co., Inc. ,25,' 16" IIGMA 10 J 12"
C.BGe & Machine, Inc. Call Call Call Call ClI
CImImie.rs -& Kubeck Inc. Z" 6" AOMA8 CIII 32"
Ch!IndIcr Madlmc Co. Calli 'Call, Call Call Call
Chanlam Gear' CompllllY Call 'Call. 'Call Call Call,
Chicago Gear - 0.0: James Corp. Call ,Call Call Call Call
Ch,.C8g0 Gear WOIb 0" 16" AGMA 100 Call IS"
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SPLINED SHAfTS (Col'ltinuedl
I

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

Cincinnati Gear Company
Circle Gear &. M rune Co~ :1De.
Clarke Engineering
Columbia Gear Corp.
Cotta Transmission Co.
Custom Gear &. Machine
Davall, Gear Company Ltd.
David Brown Group pic
Iklroyd Worm Gear Dhi ion
Fairfield Manufacturing Co., Inc.
Fisher's Gear &. Machine, Inc.
Flex Mnnufaeturing IDe.
Pootc-Jones/Illinois Gear
Forest City Gear
o N Ru icon
G.atCway Precision Gear, Inc.
Gear Products, Inc,
Gear Research lne,
Tile Gear WO!'k.~-Sealde, inc.
Generated Gear & Machine Inc.
Giuliante Machine Tool, [nco
Gn:at Taiwan Gear Corp .• ILId.
GrHIm ear
Hamilton Gear Inc.
Heclyn Precision Gear, Inc.
Horsburgb & SCOIt
HPC Drives Ltd.
Hub City, Inc.
Indiana Power Transmission Systems Inc.
Indiana TOOl-indiana Gear
Industrial, Supply Co., Inc.
Insco Corporni:ioo
Involute Tooling Corporation
Jackson Gear Company
Jade Precision Gear
Kreiter Geartech
Lawler Gear
Link, Gear &. Machine Compan,y
Linn Gear Co.
Mocbi:rn: Renewall
Maddox Metal Works. Inc.
MIU'ine Associate
Master Metal Engineering, Inc.
Merit Gear Corp.
mg miniGcm
Midwest Gear.& Machining
Midwest Gear Corp,
Mil:W8u~Gear
Minipart P.T. Co.
MOo Still' Gear &. Milchinc
Moore Gear Ml!Dufacl1!!'ing
Mr. Gears Inc.
MRA Industries (Anderson Cook)

!Im!) BroIhcn Manufacturing Co.
Nancliang Gear Wo,k!
Niagara Gear Corporation
Ni'-'lei Corp. 01' Amerie!l
Ni~on Gear lnc,
O'Brien Gear Company
Oliver Gear. Inc.
Orlandi Gear Company
Overton Gear &. Tool Corp.
Perfection 'Gear. Inc.
PCIT)' Technology Corp.
Philadflpl:Ua Gear Corp,
Precision Gear' Inc.
Pulley Manufacrurers Inc,
The Purdy Ccrporauon
Quality Transmission Components.
Rapid Gear
Rawling Gear Inc.
Reef Gear Manufaclllrinil
Reliance Gear' orp.
Riverside Spline &. Gear Inc.
Rjlink Jnterantional, Inc.
Robertson Mfg. Co.
Ronson GcanA)'. Ltd_
Rush Gears Inc.
Santasalo North A_rica loc.
Scbnfer Gear Wom. Inc.
Selector Spline Products Inc.
Skan!hi Gears
SouthernGear & Machine
Springer Compuny
Sri, Venealeshwam Gear Wbeels
STD Precision Gear .& mstrumenl

Call
.s-
.\"
.5"

Call
.5"

5mm
Call
Call
Call
Call
All

Call
.06"
Calli
.125"

.5"
Call
Call
Cal]
.375"
Call

\"
Call
.188"
Call

14mm
I"

Call
Call
Call
Call
c.u
"2"
Call
2"
I"
I"

Calli
I"

.5"
.75'
.125"

I"
Call
.75"
Call
Call
CIll
Call
.5"

Call
Call

I"
20mm

Call
Ca~
Call
I"
.5"

Call
Call
.15"
0"

Call
2"

Call
Call

10 rum
Call
Call
Call
Call
.125"

I"
Call
Call
.:25"
'CalJ
I"

.S"
Call
.[:25"
Call
Call
Call

Call
12"

7.1"
36"

25.:5"
6"

200mm
Call
Call
Call
Call
All
Call
16"

Call
6"

14.5"
Call
Can
S"
10"

Call
60"
Call
16"

Call
54mm

1.75"
Call
Call
Call
Call
Call
18"

Call
30"
4"
12"

Call
34"
16"
8"
S"
12"

Call
Call
16"

c:..n
Call
Call
S"

Call
Call
3"

125mm
Call
Call
Call
16"
36"
Call
Call
18"
36"
Can
36"
Call
Call.

200mm
Call
Call
Call
'Call
16"
3.5"
C~I
Call
36"
Call
52"
S"

Call
20'
Cull
Call
Calli

Call
OMA8

AGM:A 12
AGMA. 7
AGMAS
AGMAS

Call
Call
Call
Call
CallAn
Call

AGMAII
Ca.]]
Call

AGMA8,
Call
Call
Call

AGMA8
CnlI

AGMA8
Call

AGMA 10
Call
Call
Call
Call,
Call
Call
Call
Call

AGMA8
Call

AGMA6
Call

AGMA 10
Call
Call

AGMA 10
AGMA9
AGMA9

Call
C.lI
Call

AlGMA9
Call
Call
Call

AGMA8
Call
Call.

AGMA 10
ISO 7
Call
,Call

.11
AGMA 10

Call
C.III
Call
Call
CL4
Can
CIA
Call
Call
1IS 4
CaU
Call
Call
Call
Call

AGMA9
AGMA8

Call
AGMA 12

Call
Call

A.GMA 12
Call

AG~A 12
Call
Call
Call

Call
Call

4
3
4

Call
Call
csu
Call
'Call
Call
All

Call
3.5

Call
16

3.3
Call
Call.
Call

4
CaIJ

.5
Call

2
Call
Call
Call
CaU
Call
Call
Call
Call
Any
Call
I

"csu
Call
CaIJ
Call
Call

8
Call.

II
Call
1.25
Can
Call
Call

4
Call
Call

10
CalJ
Call
Call
CaU
I
3

, all
Call.
Call

2
Call
I

Call
Call

8 module
Call
CaIJ
Call
Call

3
Call
Cdl
Call.

2
Call

4
5

Call
I

,Call
ICaII
Call

J
120"
20'
36"
28"
Call
csu
Call
Call
Call
Call
All

Call
32"
Call
10"
16"
all

Call
Call
4'

CaIJ
1.44"
Call
15"

Call
300mm

10
Cull
Cull
Call
Call
Call
50"
Call
36"
36"
Call
Call
Call
48"
36"
16"

Call
, all
Call
36"
all

Call
Call
48"
CaJI
Call
Call

600mm
Call
Call
Call
IDS"
n"
Call
CIlI
36"

Infmite
Call
1.6"

Call
Call

800mm
Call
Call
Call
Call
56"
Cull

all
all

n"
,Cal]

Call
/lOr
Call
60"
Call
Call
Call
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.. .,,'GEAR: IMAINIUFACTURIN~G DlRECTOR,V ..

SPUNED SHAfTS (COiltinued)

Srock Drive ProducIWlerling Tn.'lJiumenLs l
Sungear, Inc. :
Transmission Engineering Go. lnc, :
Trogetec Inc. :
Unicor. Inc. :
United Stales Gear Corp. '
The Walter Machine Company
The WjIJ·BIl!t CO!'llp!!1)'
XteL. IDe.
Zhuhai Intercontinental Pulleys Lid.

I1mm mm liU call 270mm
's" 12" AGMA 12 15 IS"

Call Call Call Call C411
Call CaIJ CaU Cal! II
.5" 6" kGMA 10 4 6"

Call Call Call Call Call,
Call Call Call Call Call
.25" 16" AGMA8 Call 36"
g" 80" Call Call 240"

IJmm 120mm CII.Il Call Call

------- - - - -

SPROCKETS
~lI~L:~ ••. !....J":".IftI. """. .,. ~. iIft:,.. .., •........ _ .... ~':. ""~~~ •• ~..... . _~ ........ i\t - l_l~"'( . h

A·I Gears I" 28" Call Call
Acme Gear Company 2" 48" Call Call
ACR Industries, Inc. .25" 12S .625" Call
The Adams Company .7j" 24" 1.25" Call
Akron Gear & EngiDeerLng. Inc. I" 120" )" Call
Allied Gear Co. 1" SO' 2.5" Call
Amarillo G= Company-R.ussellville Call Call 0011 Call
American Metric Corporarion Call CnI] Call Call
American Precision Gear 'Company Call Call Call Call

IIIbee Sinreri.ng Co, Call J" Call Call
Atch·Mont Gear Company, Inc. I" 60" 2" Call
Biscoe Pound!)' & MachiDe Call CaIJ Call Call
Boston GClIf 'Call Call Call Ctll
Brad Foote Gear Works Call Call CAli Call
Brewer Mllclrioe & Gear ," 72" .125" Call
BUlge>.. Norton .125" 6.5" Call Call
Capitol Stampings Corp. Call Call Call Call
Carbon City ProdIK'IS Call Call Call Call
C..rdlnal Engineering Co. .25" 6," .25" 12
Carnes-Miller G= Co., [DC. .25" 20" csn I
CoB GClI!"& MachLl!e, Lnc. Call Call Call Call
Ch.•lmers & Kubeck Inc. l" W" 3" Call
Chandler Machine Co. Call Call Call Call
Cincinnati, Gea~ Company IC;oll 0111 Call Call
Circle Gear & Mru:hine Co., Inc. Call 120" 3" Call
Clnrte Engineering .'" Hi" Y 4
Cloyes OearlRush Melal Division 0111 Call Call ,Call
Custom Gear & MamiDc I" 150' Cal, Call
Dalian FTZ Yield Year Internatlonal 13.06 rom 647.47 10m Call Call
DavaU Gear Company Ltd. IOmm 450mm Call Call
David Brown Group pic COlli 1111 Call Call
Fairfielc Manufacturing Co., Inc. Call 'Call Call aU
Fisher's Gear & Machme, Inc. Call Call Call Call
fln Manl!fac!uring Inc. All All AU All
F<IOI.o--JoneslillinoisGear Call 'Call Call 'Call
'Forest City Gear .12~" 16" ," CaIl
Ga!eway Pn:ci,jon Gear. Inc. .25" 6" .375" Call
GcW"Products, Inc. 2" 12" IS ICalI
Gear Research Inc. Call Call Call Call
The Gear Worts-SeatUe" Inc. Call Call Call Call

I Generated Gear & Machi.ne Inc. Call 26" Call 'Call
Giuliantc Machine Tool. Inc. I" 15" .5" 4
Global Gear Call Call Call Call
Grea! Lakes Industry, Inc. Can Call Call 0111
Great Taiwan G= CoIp., lAd. 'Call Call CaI.1 csn
Griffin Gear .5" 240" Call .5
Hami lton Gear Inc. Call Call Call Call
Heclyn Preeisioo Gear, Inc, .188" 16" 10' 2
Indiana Too]·Ind.il!llll Gear lOr 60" 10' 2
Industrial Supply Co., Inc. Call Call Call Cal!
Insco Corporation Call Call 0111 Calli
Inleclt ' orporauo!! Call CnI] Call Call
Involute 'Tooling Ccrporation Call Call caU CalJ
Jude Precision Gear CaU Call Call Call
KJ:c.i[crGeartech 12" 154" Call Call
Link 'Gear & Machine Company I," 18" Call Call
LJ!!!J G!I!T Co. Otll Crill .25"··3" OJ!
Machine Renewal I" 34" Call Call
Mllddox Melal Works, Inc, I" 72" Cl.n Call
Master Metal E!lgineering,. Inc, .75" W" IS 200
Meril Gear Corp. IS" 24" Call .25
rng mini Gears Call Cal] Call Call
Midwest Gem: & Machi!l:ing Call Call Call Cal]

I Midwest Gear Corp. Call 92" 3" Call
Milwaukee Gear Call Call OI.JI ICalI
Miniprut P.T. Co. csn Call Call Call
MO Star Geat &. Machine C!!.II Call Call CaIJ
Moore Gear Manufacturing .5" 90" 1.5" Catl
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Mr. Gears Inc. Call CaU Call Call
Nixon Gear Inc, .5" 120" Call Call
O'Brien Gear Company 2" 166' 3" I
Oliver Gear, Inc, .5" 100" .125" Call
P.T.lnleTlllltioniil Corp. CaJl Call Call Call
Perry Tec:hnology Corp. Call 36" Any Call
P[CDc ign .3" 5' .0982" Call
Poly Hi Solidur I" 40" Call all
Pulley Manurac:tulenl Inc. Call Call Gall Call
Pumarn Precision Molding. Inc. Call Call 'Call Call
Rapid Gear Call Call Call Call
R,a"'ling Gear lnc. csn Call. Call Call
Reef Gear M~nufacluring I" 24" Call 4
Reliance Gear Corp. Call Calli Call Call
Rexnord Corporation Call C;tJ1 Call Call
R.i verside Spline & Gear Inc. 1.5" ]6' Call 2
1'I.j link Lnlemational. Inc. 2" 25" Call Call
Robertson MrS. Co. Call 71' 2.5" C..I.I
Ronson Gem Ply. Lid. Call Call Call Call
Rush GeMS [nco .25" 36" All 2
Ryle Manufacluring Company Call Call Call Call
Santasalo NOIth America Inc. Call Call Call Call
Seitz Corporation Call Call Call Call
Selector Spli.ne Products Inc. I" 16" 1.25" Call
Shanthi Gears 29mm 1500mm '6.25 mm Call
Southern Gear & Mnchine .125" \/0" CaJI Call
Spicer Industries Call Call Call Call
Sri VenJeateshwara Gear Wheels Call Call Call Call
STD Precision Gear & lnstrumenl Call Call Call Call.
Stock Drive ProductsiSterling.ln<!rUrnenll> IOmm 255 nun CaU Call
S\l!1gear. Inc. .,;- 12" 12" 6
Torque Transmission Call Call Call Call
Transmi ion Developments Co. Lid. 9mm IOOOmm Call Call
'Iransmission En$ineering Co. Inc. Call Call Call Call
Trogeiec Inc. Caii Call Cnll CIIII
Tsubakimoto Chain Co. 120mm 1700mm Call Call
United Slllte.' Gear Carp. Call Call Call Call
Van Zeeland Manufacturing. Inc. Call Call Call all
W&:H Stamping & Fineblanking .25" S· Call Call
The WIlI·Bun Campany .25" ]6" .375" Call
Xtck. Inc. 6" 216" 8.375" .375
Zhuhai Intercontinental PUlleys Lid!. 21.25 mm l250mm DIll Call

-

SPUR, GEARS

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

A-I Gears I" 28" Call Call Call.
Acme Gear Company .75" 60" AGMA to Call 14"
ACK Industries, Inc. .2!i" 21" AGMA 14 4 12.5"
The Adams Company .75" 24" AGMA 10 3 Call

ddison Precisian Prod!!(~, .375" ·6" AGMA9' 14 10·
Advance Gear &:Machine Corp. 's' 36" AGMAI4 CoJ] Call
Aero Gear, Inc. I" 1,2" AGMA 12 Call Call
Akron Gear & Engineering. Inc. I' 120" Call 1 Call
Allied Gear Co. I" 81)" C;ill 1.25 22'
Amarillo Gear Company-RussellviUe 2.5" 32" AGMA 13 Call Call
American Machine & Gear Call Call Call Call CIIII
American Metric Corporation .5" 24" AGM'A 13 3 13'
American Precision Gear Company Cd! Call Call Call Call
Arrow 'Gear Company .5" 24" AGMA 13 3 8"
A:5ro Sinrering Co. Call 3" Call Call Call
Atch-Mont Gear Company, Inc. I" 72' AGMA9 1.25 18"
Avon Bcaring •. Call CIIII Call Call Call
Boston Gear Call CiIIl Call Call Call
Bowmar Tedmologie' Call Call Call Call Call
Brad Foole Gear Works Call Call Call Call Call
Brewer Machine & Gear .5" 72" AGMA8 I Call
Burge Nonon .125" 6.5" Call Call Call
Butler Gear I" 84" Call Call 24"
Capirol Si;ampinllS Corp. C.all Call Call, Call Call
Carbon City Products Call Call Cau Call Call
Cardinal Engineering Co. .25" 6" AGMA .10 12 2"
CiU'IlCS-"MiUerGear Co .• 111(;. .25" 20." AGMA.I.O J 5"
CoB Gear & Machine. Inc. Call Call Call. Call Call
Chalmers & Kubeck Inc. 2" 98" AGMA8 1.5 IS"
Chandler Macbine Co. Call Call Call Call Call
Chardam Gear Company Caii Call Call Call Call
Chicago Gear . D.O. JaJ1II!' Corp. Call Call Call Call Call
Chicago Gear Works Call 16" AGMA 10 " 12"

;ncinnaJi Gear Company CIIII Caii Call Call Ca.!1
Circle Gear &. .Machine Co .• Inc. .5" 120' AGMA8 1.25 30·
Clarke Engineering ,'1" 16" AGMA 13 4 12"
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For detail'ed information
please eontaet:

OIR.CLE 107

SUAmerica. lne,
,6·775Capital Ave. • Oak IPark, MI 48237
Ph: 248/548-71 rt • Fax: 248/548-4443

E.·MaU: sa1Ies@suamerica.com
www.samputensill.com
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Call
16"
15"

Call
Call
Call
Call
Call
Call
Call
Call
Call
All
Call
IS"

Call
10"
S"

SPUR GEARS

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

Cloye GenrlRush MCUlI 'Division,
Columbia Gear Corp.
CQ!!a TrmsmI""jon Co.
Crown Gear n.v.
Cust m Gear & Machine
Da.a.l1 Gear Company Ltd.
David Bro ....!! Otollp pic
IEme.non Power Transmissioo COl]!.
Fallfield MWlUCacturin@ Co .• 1iK:.
faIt CorponIl.otI
Fisher's Gear & MltC~. Inc.
Fleoder Corponuion
Au ManuraclDring Inc.
Foote-Jenes/Illinol Gear
Fares! Cil)' Gear
0&' Rubicon
GSIC'Ii\_y !'reel,ion Gear. I!!c.
Gear Products. Inc.
11le Gear Works-SemHc. Inc.
Gear Research Inc.
Genem!ed Gear & Mac.hine Tnc.
Giuliante Machine Tool. lnc,
Global Gear
Gn:!l!. Gear Cuq>.
Oreal lAke!; Indu,[:ty. Inc.
Greenshpoe Engir=ring Worh Ltd.
Griffin Gear
Hamnron Gear Inc.
Httl)'n Prec\",ion Gear, 1iK:.
HMC.lnc.
Horsburgh &. Seen
Hub CilY. lee,
Indian PO\\cr Transmission Sy ems I!!c.
Indilmu Tool-Indiana Gear
Indusmal Supply Co., ilfIC.
lnnovntive Rack & Gear Company
hi"", Qrpcm!llon
hueeh Corporarion
Involute Too'ling Corporation
11W ,pHUid
Jackson Gear Company
Ja.;k Precisien Gear
Krei,ct Geartcc;h
LM. Gear Company
Law:lcr Gear
LInk Gel!!" &. I\IIachine ComJil!!lY
IJII.D Gelll'Co.
Moohirn: Renewal
Mllddox Metal Worb. 1iK:.
MIIIinc A...~ies
Muster Metal F.ngin.ccnng. Inc.
Merit Gear COl]!.
mgmim~
Mid ...."',1 Gear &. Mnchlning
'Iid~ Gear CDIp.

MLlwauilee GeI!I"
Minipal1 iP.T.Co.
MO Sial" Gear MlKrunc
Moore (Jell!" Munufacmring
Mr. Gean [oc. -
MRA Indusirie , (Anderson Cook)
MYm!)' S1D!J!cn;, M:anUraclUrI~g 'Co.

aochan 'Gear Wort.
N ingam Gear' orporation

I

Nissei COl]!. of A._me:riClI
•.100 Gear 'Inc.

O' Brien Gear ompnn)'

I
Oliver Gear, Inc.
Orlandi Gear Company
Overton Gear Tool "'P.
P.T. Inlm1aUOIlIII COl]!.
Perfection Gear. lnc.
Perry Tedtnblogy Corp.
Plllla.;klphi Gear Corp.
PIC liksign
Poly Hi SoliduJ
Precip.i!J1 Corporn!lon
Precision Gear Inc.
Pro-GeIIr Co .. Ioc,
Pulley Manuf;!CIUret!l Inc.
The ,Purdy CorpontiOll
PuLliam PreciSIon Molding, Inc,
Qw!J.i1)' Transmission Components
RapId GeM
Rawling Gear Inc,
Reef Gear Manuf8ClUrioll

Calli
.5"
aU

CaU

."lmm
Call
Carl
Call
10"
Call
Call
All
Call,
.116"
,Call
.125"

3"
'Call,
Call
,Call
.s"

Call
Callc.U

20mm
.s-
Cali
.lU·
Call
6"
2"

Call
Call,
Call
Call
C.!!
Call
Call
C.!I
2"

Call
2"

CaI.I
I","
1-

.379".,-
.75'

.083"
I"

Call
.75"
Call
'Call
'Call
Call
.S"

C&ll
Call
3"

20mm
Call
Call
.5"

.25"
I"

Call
Call
CaI.I
Call
Call
Call
.28"".
Call
I"
I"

Call
Call
.4"

10mm
Call
Call
I"

Call
36"
24"
Call
60"

450mm
Call
Call
Call
5S2"
Call
Call
All

Call
Ir

Call
6"

60"
Call
12"
36"
20"
Call
Call
C&ll

42'Omm
240"
160"
16"

Call
4SO"
12"

Call
Call
Call
6"

C&U
CaU
CaU
CaU
n"
Call
154"
Call
90"
36"
96"
J4"
72"
l,c,'
16"
20'"
Call
24"
92"
Call
Call
CaI.I
90'
Call
CaI.I
16"

800mm
CaJJ
Call
12'0'
166"
100"
CaJJ
Call
Call
IS"
36"
C.:ll
6"

20"
Call
IS"

27.5'
Call
Call
300"

2.500 mm
Call
Call
24"

,Call
AGMA 12
ACiMAI2

'Call
AGMAII

Call
'c.IJ
Col]
CaI.I
,Call
Call
Call
AU

Call
IliGMA.12+
AOMA 14
AGMAI4
AGMA8

'Call
AGMA 12

Call
,AGMA9

Oill
'Call
'Call

150,6
AGMA 12
AGMAIO'
AGMA 10

'Call
A.GMA8
AGlIIIAll

'Call,
Call
Call

AOMAS
Call
Call
Callc.n

....GMAIO
Call

AGMA7
Call

AGMA8
AGMA. 10

CaI.I
Call

AGMAIO
AOMA II
AGMA9
"GlIIIA8,

Call
CaI.I

AGII.tA9
Call
Call
'Call

AGMAII
'Call
C.1I

AGM .... IO
1507
CaJl
'Call,

A.GM.... IO
AGMA 10
....GlIIIA9

Call
Call
Call,
Call,

....GMAI2
Call

AGMA.12
Call
Call

AGMAI:5c.n
Call
Call
Call
TIS I
Call
Call
Call

Call
2.5
2.5
Call
Call
Call
Call
Call
Call
.s

C.a11
Can
All
Call
3.5
Call
16
2

CaJ]
Call
35
Call.
Call
Call
Call

.5

2
Call
.375
4

Call
Call
C,aJ1

12
elll!
CaI.I
Call
Call
I

Call
I

'Call
2:

'Call
I

Call
Call
Call
20
2

Call
Call,
1.25
Call
Call
Call
U

Call
C.II

,15
Call
CaJJ
Call
Call
.75
.75
Call
Call
Call
Call

2
Call
20

ClIl
Call
I
H
Call
Call
Coli

25 modi!le
Call
Call

4

Call
Call
S"

Call
Call
Call
Call
<10"
'IS·
IS"

Call
48"
Call
Call
Call
Call
10"

CDII
Call
Coli
Call
20"
Ca~
36"
Call
Call
Call
IS"

Call
)6"
Call
16"

Call
Call
Call
24"
Call
Call
Call
IS"

Call
Call
CaIl
Call
Cull
Call
CaU
19"
26"
Call
'Call
Call
csu

,S"
Call
.375"
Call
Call
12"
Call
Call
Call
Call

90mm
Call
Call
6"
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SPUR GEARS

Reliance Gear Corp.
Rh'e",ide Spline & Gear Inc.
Rjlink International, rile.
Robertson Mfl!, Co.
ROllSOlI Gears I'\y. Ltd,
Rush Gears Inc.
Ryle Manufuclwing Company
Santasalo Norlh America Inc.
Schafer Gear Works. fnc.
Seltz Corporation
Selector Spline Products Inc.

hanrhi Gears
Southern DeW' & Machine
Spicer Industries
Springer Company
Sri Venlcateshwara Gear Wllecls
sm Precision Gear & Instrument .
Stock Drive Products/Sterling In 1nIInt1l1S 1
SUDA International Gear Works i
Sungear, Inc. i
Transmission Developments Co. Ltd, 1
Transmission Engineering Co, Inc. 1
Trogetec Inc. :
Unicor, Inc. i
Ulljled Slate. Gear Corp. :
Van Zeeland M'lIJlufac1Uring.Inc. :
W&H Stamping & Fineblanking •
The Walter Machine Com,pan),
The Will-Burt Company
Xtek, Inc,
Zhuhai lnterconnnental Pulley Ltd.

I"
Cal]
1.5"
Call
Call
.2S"
Call

all
I"

Call
,S·

10 rum
.125"
Call
6"

Call
Coli

3.75 mm
Cull
;5"

9mmcan
Call
.5"

Call
Call
.25"
CaU
.25"
6"

csn

26"
Call
36"
n"
Call
36"
Call
Call
52"
Call
16"

3200mm
90"
Call
120"
Call
Call

l86mm
liS"
12"

IOOOmm
Call
Call
12"

Call
Call
5"

Call
36"

216"
Call

AOMA II
C;dJ

AGM 9
AGMA8

Call
AOMA 1,2

Call
Call
Call
Call

AGMA8
DlN 9

AGMA 14
csn

AGII,1A 10
Call
Call

ISO 8
AGMA 14
AGMA 12

Call
Cali
'Call

AGMA 10
,Call
,Call
Cali
Call

AGMA 10
AGMA 12

Call

Call
Call
Call
1.5

Call
2

Call
Call

3
Call

5
.846
I

Call
Call
Call
Call

3 module
1.05

6
Call
Call
Call
3

Call
Call
Call
Call

3
.375
Call

Call
Call
Call
Call
Call
S"

Call
Call
Call
Call
3"

Call
30"
Call
CaJl

all
Call

30mrn
IS"
6"

Call
Call
Call
12"
Call
Call
CaJI
Call,
6"
98"
Call

STRAIGHT & SPIRAL BEVEL GEARS
-_. ,~~_~- ....._ '-"-'_~.,.,..,.p.- ~~' , - T·.U::::_ ~ ~~......l...-.----..... ..__._..~r .• _~~ ... ..4.-~~ .... _4.. __ ,~'-;~ .... _.... .J ....i.._~

A-I Gears
ACR Industries, Inc.
1'11<: A~ Cempany
Advance Gear & Machine Corp.
Aero Gear, Inc.
Aleron Gear & Engineering, Inc.
Allied Gear Co.
Alpha Clear Drives
Amarillo Gear Compaay
Amarillo Gear Company=-Russellville
A..merican Mxhinc & 'Gear
American Metric Coo:poratiott
American Precision Geill' Company
Arrow Gear Company
Aseo Slntering Co.
Astron Midwe:.'ilctll. Inc.
Atch-Mosu Gear Company. Inc.
Bonfiglioli Riduttori S.p.A.
B05[0II Gear
Bowmar Technologies
Brad Foole Gear Works
Brewer M.achille & Gear
Brook Hansen
.Butlel'Gcru;
Cames-Mdler Gear Co .• Inc.
CoB Gear & Machine, Inc.
Caron-Vector
Chicago Oear " D.O. James Corp.
Chicago Gear Works -
Cincinmlli Gem; Company
Circle Gear & Machine Co .• Inc.

loyes GcarlRush Metal Division
Crown Gear B.V.
CusICm Gear & Machine
Dalien FiZ Yield Year International
Davall Our Company Lid.
O:!",i;! Brown Group pic
Emerson Power Transmissicn Corp.
Fairlield Manufacturing Co .• Inc.
Fnlk COl'JlO1'lIlion
Fisher's Gear & Machine, Inc.
f1~!ldcr Corporation
Flex Manufacturing Inc,
Foote·Jonesll.llinois Gear
G&N Rubicon
Gateway Precision Gear, Inc.
Gear Research Inc.

:
i

.
i

I
~

_J

l
!
I

!
!

i
!
I
!
i
I
(

I

Call Call Call
.5·(4" AGMA II 2.5
1-14" AGMA8 3
.5-lr AGMA II 3
1-8" AGMA 12 all
1·24" Call 3
1-)6" Call 1.5
Call CalJ Call

Call all Call
Call Call Call
Call C._II Call
Call Call Call

.3&.16" AGMA9 2..S
0-3" Open I]

1-36" AGMA9 Call
I-52" AGMA6 1.25
Call Call Call
CalJ Call Call
Call Call CMI
Call Call Call
.H2" AOMA8 3
Call Call C!ill
1'-36" Call I
.5-0" AGMA 1.0 3
Call Call 'C!ill

Cau Call c.n
0-8" AGMA8 4

0-4!" AGMA8 2
CaI.J Call, CIlI

18.llOOmm DIN 6 c.u
1-24" AGMAII CIJl

37,4-237 mm Call Call
O-lOO!!ull' Call Call

'Cill CaUl Call
call C.all Call
Cau Call, Call

J0-.34" CalJ Call
Call Call Call
Call Call C"ll
All All All
Call Call Call
Call Call Call

.1875-4.4375" AGMA 10 '10
Call Call CaU

2-8" Call Call
.25-34" AGMA IS 2.:5

..5-12' AGMA II ),

1.-16" AGMA 12 CIll

Call Om Cali
3-100· AGM'A 10 .6

Call Call Call

Call Call Call

,)8..28" GMA l3 U

1-36" AGMA 11 Call

Call Call CaI.I
Call Call aU

Call Call Call

Call Call Call
Call Call C~lI

,Can Call Call

18-1100 mm DIN 6 Call

38.8-650.26 mm Cal! Call
0-200mrn on Call

Call Call Call
Call Call Call
CaJl Call Call

J(I...34" Call I

Call Call all
All All All
Call all Call
Call AGMAI4 aJJ
CBIl Call Call
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__________ GEA'R MANUFACTURING mRECTOR,V __ -- •
STRAIGHT & SPIRAL BEVEL GEARS (Continued) - - -I

--- -----

111.eGear Works-Seal tie, Inc. Call (:all Call
GeneAttd Oeer &: MlIChine Inc. 6-12" Call c..J!
Global Gear CaJI Call Call Can Call Call
Grew 1lliWilllo..ar Corp. I.JId Call Call Call Call Call Call
Gttenshpon Enginccr:ing WorbUd. Calli Call Call !ill Call Calli
Griffm Gear .5-63' AGMA8 .S 1.-72" AOMA 12 I
HlU!!illOll Gcar Inc. 6-26" AGMA1 2 (}.16" AGMA9 2
Hub Cit)'. lee, 3-8" AGMA8 Call Call all Call
lodlana Power Transmissioa Sysli:m Inc. Call CaJI Call
IlXIusuIaI Supply Co., I'!\C. Call Call CIlI all all Call
Inlech Corporatioo Call Call Call Call Call Call
ll1CL.'iOII GcarCompan)' 2-24' AGMA8 ,I,
lawlu'Gear 1-12" AOMA8 "link Gear & Machine Company 1-14" A6MA9 Call 3-49" AGMA 14 Call
1.= Ge Co. Call Calli 1.5 1-60" Call I.S
Macbjne Renew!!! 1-12" C!!IJ Call
Marine Associ tes .625-14" AGMA9 2.S .625-7" A.GMA9 4
M<l£i"m Antonio S.p ..A. Call Call Call Call Call CIII
MllSler Metal Engineering, lne, .25-3" AGMA8 20
m min.Gears Can Call CIIlI Call Call Call
M idwe IGear & Tool C':II Call Call Call all Call
Miniparlli'.T. Co. Call Call Call
MOSIllrGenr Machine Call Call Call
Moore Genr MunUrru:LUrin~ 1-16" AOMA8 3 2-1'6" AOMA8 !.S

anchang Gear Work.. ZS-500mm IS01 Call 40-400 mill I.S07 Call
i sei COIp. of ~riC8 C.JI Call Call Call Call Call
ixon <lear lne, 0-411" AOMA 111 Call

Nord Gear Corpom.lioo Call Call Call
O'Brien Gear Compon), [-36" AGMA.IO 1 1-16" AGMA 10 I
Ohio 'Gear C..II Ca.ll Call Call Call CIIlI
Oliver Gear. Inc, .25-36" AGMA8 I
p.T. latemeiicnal GOIp. Call Call CaU
!'ell} Technology C!IIp. 6-S" Call 6
I'biladc\phia Gear Corp. Call Call Ca.U Call all Call
PIC 'lksign .3-2.~" I\GMA 12 48
P=ipan COI'JlOl'llUOIl Call Call Call
The PLtrdy Cocpocation Call C!!lI can Call Call
Qu,!!lil)'T~ CDmp>oeI!~' 16-1SOOmm lIS I 25modul.e 10- OOm_fII I1S I 12 module
Rawling Gear Inc. CaJl Call Cull Call all Cull
,Re.1i1lllCe Gear Corp. 3-24" AcGMA8 Call 3·30" AGMA Il Call
ROl1sO!! Ge3:l'li Ply. lAd. Calli Ca.ll Call
Rusb Gears [nco .25-36" AGMAI2 2 .25-36" AOMA 12 2
Sanwalo 0I'III America mc. Call Can Call CaIJ Call Can
Seltz COlpOrntion Calli Call CDIII
SIwI1hi Gem 11-I650mm DIN 1II'.'l' 30 module 3(}'850mm D 9 16 module
Soulhetn Gear Mac.hine .125--24" 12 4
Spicer Indusllier Call Call Call
Springer Company C!!IJI Call Call 4-100" A6MA 10 Calli
Sri Venlca!c'5hwara Gear Wheel Call Call Call Call C!!.II U
STD Precision Gear .ln5IrumenlS Calli Call Ca,11 Call Call Call
SIOC Drive l'mdueIYS!erllnl! In!\'11UmenlS 9-I36mm !SO 8 3 module 32-I34mm 1504 3 module
SUDA lntematioeal Gear Works ,1-45," ....GMAll 2
Sumil:omo MachineI}' Corp. of AtPrrica Calli Call Call Call Call Can
Torque 1'ran mi ion Call Call Call
Trartsmission Enginttring Co. Inc, Call Call Call Call Call Call
l' ubakimol.o awn Co. Call Call Call
United StateS Gear Corp. Call, CaJ] Call Call Call Calli
Xtet. :1nI:. 6-91)" AGMA8 .625
Zero-Max. Inc. Call Call Call
Zhuh.al Int=onlinenull Pulleys 1.!u1. Call C.:Il Call

WORMS & WOflMWHEElS
---- -

A-I Gem Call Call Call Call 3-25" Call I
Acme Gear Company '>36" Call AOMA 12 Call 2.6()" I\GMA 10 Call
A R Irnlumie', loc. .15-2" 2" AGMAII, 6 .5-12Y AlOMA II 6-400
Tbe Adams Company _73-6" 10" Ground 4 1-24" AG A8 10 and up
AdvllllCe Gear &: Machine Corp. .>12" 36' Call 3 .5-27" AGMA9 CaJ]
Akron Gear &: Ellgineering. l!lc. Call, Call Call Call Call Call Call
Alliod Gear Co. 1-10" 40" Call 2 I·SO" Call CAli
American Mellie Corporation Call Call Call Call
Amarillo Gear Coft\P4I1y-Rulle!l~ille Call Call Call
AmeriI:llD ?n:ci ioll.Gtay Company Call Ca!I Ca,Il Call all Call Call

1d!·Monl Gel\l' Compall),. Inc. 1-12" 30" Call 2 2-50" AGMAI! Call
'liIonfi.!!lIoliiR.idI!Wlri S.p,,A. Call Call Call Call Ca,L\ Call Call
:SoSIOn, Gear Call C&ll Call Call Call Call Call
Brad Foote Gear Worb Call 'Call, Call Call Cali Can Call
Srewer Mlldrine &: Gear .5-6" 24" AGMAH :3 ..5-24" AGMA8 Call
BuLierGeo.r 1-84" 'Call c"n
Cardinal Engin«ring Co. .25·1.25' I_ZS" AGMAIO 20 ,25·3" AGMA8 Call
Cpmc.-MiJler' ewe" .. Inc. .5-6" 12" AOMA 10 3 .5-16" AGMA 10 Call
CI1I'OI1-VecIDr Call ,Call Call, Call Call CaJJ Call
C·BOeu .MadIinc, Inc. Call 'Call Call Call Cau all C!!II
Clulmel'll & Kubeck Inc. 4.8-62' AGM.AII Call
Clucl!go GCI!r- D.O. JlIlIJeS Corp. Call Call Call Call Call CaU Call
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.. GEAR M_ANUFACTURiIN'G D'IRECTO:RYI _
-- ---

WORMS & WORMWHEELS (Continued)
j ------ --

Chicago Gear Works 0-4" 6" LO 4 0-16" 10 12.120
ineinnau Ge r COIl!p;!!ly Call Cnll Call Call Call Call, Call

Circle Gear & Machine Co .. tnc. 0-14" 96" AGMA 12 1.5 0-120' AGMA 10 Call
Clarke EngIDeerL'Ig .1-4" 6" AGMA 12 II .1-7.1" AGMA 13 3-999
ClevelW!d Gear Company Call Call CaJJ Call Call Call Call
Cone Drive Operations .87-13" Call CaU oj! Call Call 8

Cu lorn Gear &. Mach.ine 2-30" Call AGMA6 Call
DaI'ali Gear Company Ltd. Call Call Can Call 10-450mm Call Call
David Brown Group pIc Call Call Call Call Call Call til
Oelroyd Wonn Gear Division CaU Call Call Call Call Call Calli

lectra-Gear Call Co.Il Call Call ea:u CalJ Calli
Emerson Power Trnn"'nili.~ion Corp. Call Call Call Call Call Call Cull
Fairfield Manufactuling. Co., Inc. Call Call Call Call Call Call Call
A,her' Gear & Maebine, Inc. Call Call CoJI Call
f1ender Corporation Ca:U Call Call Call Call Call Call
flex Manufacturing Inc. All AJI AU All All AJI All
fo!:i!e-Jone>/Illmoi, Gear Call Call Call C.1l CoJI Call Call
'Foresl Cily 'Gear .06-7" 20" AGMA 12 6 _125-17" AGMA 12+ 2-999
Gate.....ay Precision Gear. Inc. .1875-5" 6" AGMA 12 Hi .375-6" AGMA 110 6-94
Gear Products, Inc. 2-14" 17" AGMA8 4 4-18" AGM 7 20-120
Gear Research Inc. Call Call Call
The Gear Wotts--Se:llllc. Inc. Call Call csn Call Call Call Call
Generated Gear &; Machine Inc. 0-6" CD-II Call c..n 0-36" Call Calli
Globa.I Gear Call Call Call Call Call Call Call
Grcal Thiwan Gear CQ!P.. Ltd. Call C~I Call Call CoJI, Call Call
Greenshpon Engineering Wooo UeIL Call Cu.II Cull Call 20-420 !!Ut1 ISO 7 Cu.II
GriffinGCar' . 1-2'1" 120" AGMA j'O I 1-24!1" AGMA.1O Call
Grove Dc". Cu.II Call Call Ca[] Call Call Call
Hamilt 0 Gear Inc. O-Hi" 240" AGMA 10 Call 0-160" AGMA9 Call
Heclyn Precision GC<lI'.Inc. Call Call Oill CaU .25-16" AGMA8 6-360
HMC.loc. Call Call CaU all Call Call Call
Hon;bul'gb & Scoll Call Call Call Call CIII Call Call
Hub Cily, me. .75-3" S" AGMA8 Call 3-12" AGMA 10 25-100
IndiJm!! Power Tr.!!l£!nissioo Systems Inc. Call C&lJ Call Call Cwl Call Call
Indiarl8 Tool-Indiana Gear 1-10" IS" Grou!!d 2 !-44" Ground Call
Industrial Supply Co" Inc. Call Call Call Call Cal! Cal! Cal!
Insco Corpornrion Call Call Call Call call Call Call
Inleeh Corporation CaJI CuJ) Cal! I all Call Call Call
Jackson.Gear~)' 2-40" 36" AGMA8 3 2-60" "GMA8 6-100
Ll\i. Gear Company Call Call Call Call Call Call Call
Lawler Gear 1-6" 24" Call CIllI 1-24" AGMA8 Call
Link Gear &. Machine Company Call Call Call Ca'll 1-16" Call Can
Linn Gea;·Co. .5-12" 411" Call 1.75 Call Call Call

I Ma.cltine Renewal 1·14" Cull CaU CIllI .75·28" All 4-256+
Maddox Metal Works. Inc. CoJI Call Call Call .5-72" Call II,
Mwin~ Associates I.{J" 18" AOMA9 Call 1-13" AGMA9 Call
Mil5tel' Metal Engineering. Inc, .125·1" 4" AGMA8 .16
Midwest Gear &. Machining 2-24" Calli Call Call
MJnip;!r! P.T_Co. Call Call Call Call CalJ Call Call,
MO SUlI'Gear & Mll(;hine Call Call Coli Call ClIll Call Call
Moore Gear Manufucturing Call 36" Gall Call Call AGMA8 Call I
Mr. Gears Inc Call Call Call Call CaIJ Call Call

I
Ni&seiCQt]I. of America CalJ Call Call C.II Call Call CaJI

i.!l.onGear Inc. Call Call Call Call 0-12' Call Call
O' Brien Gear Company .5-15" 1.00" AGMA 10 I .25-123" AGMA 10 C~I
Ohio Gear Call Cull Call Call Call Call Call
Oliver Gear, Inc. 1-9" 50" AGMA8 J 1-7.2" AGMA8 csn
Orlandi Gear Company 0-72" Ca:u C~I
Perfection Gear. Inc. 0-6" 36" CaU 3 0-18" CIIl Call
Perry Technology Corp. 0-20" Any Call Call 0-26" Call 2 and up
PIC Design .33-.5" .75" AGMA to 411 .62-5.6" AGMA 10 30-360
Poly Hi Solidur Call ::.11 Call Call Call Ca.ll Call
Qualily Transmission Components 10-300 rum Coil ns I 25 modu']e 10-1500mm IlS! 20-300
RapidO=: ea:u Call Call Ca:!1 Call Coli Call
Rawling Gear 'Inc. Call Call Call CaJJ CaJJ Call Call
Reliance Gear Corp. Call Call Call Call Call Call 0111
Rex_nonl CorponnioDI Call Call Call Call
Riverside Spline & Gear Inc. .25·12" 48·" Call 3 .2.5·28" Call 12-999
RoberLo;ooMIg. Co. 0-24" AGMA.8 Call
Ronson Gears Ply. Lid. Call Call Call Call Call Call Ca.U
Ru b Gean; Inc. .25-3b" 72" AGMA.12 2 .2.5.3{)" AOMA 12 Call
Samasalo . orth America loc_ Call Call Calli Call Call Call ~jl
Schafer Gear WorI<s. Inc. Call IllJ Can Call Call. Call 'Call
Seitz Corporation Call CaU. Call. Cull
Shamhi G£;IDi 10-260mm 3000mm Ca.u 15 lS-3000mm DIN ,6 125
Soutbem Gear & Machine .9·g· 60" AGMA 12 I .125·90" .OMi\. 12 c.u
Springer Company Call Call QLII Call 0-60" Call Cv.ll
Sri VenlC3lCshwaJ'8Gear Wheels Call Call Call Call Call Call Call
sm Precision Oe.arr&. Inst!1Jmenl Call. Call Call all Call Call Call
StoCk Drive Produc:llJSlcrling Instruments 1(]'50mm 45mm call Jrnodule I 1-300 mm Call 20-100
SUDA Internnnonal Gear WaRS 0-13.7" 47.3" Call 1 (]'39.4" AGMA 14 Call
Sungear, Inc. .5·10" IS" AGMA 12 6 .5·10" AGMA 12 4-8
Transmission Engin~ring Co. Inc. Call Call Call Call Cui Call Call
Tsubakimote Chain Co. Cull Call 9U1 Call
Unicor, Inc. .:5-6" AGMA III Call
The Will-Bun Company .1l625-6" 25" AGM 8 3 .5-16' AGMA8 4-400
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A-.I Gears
1'11302, VIshal, ApIs tl3
SirM V Road
Andheri (E) Mumbai, MH 400 009
I:ndia
Ph: (911 22-832-2738
FlU[:(91) 22-835-3613
E-m,3il: aJ gears@bom1_~snl.nt!l_in
Web: _"W. "",,·inditJ.camlpartJ

ABA-raT, Inc,
P.O. 801 8270
MlIIlCoe tel" eli 06040
Ph: (860) 649'-4:591
Fax: (860) 64.3-7619
E·mail: in!o@abapgl-l:om
Web: ""}I>e... ~abapg(.com

Acme Gear Company ~. If
130 West Faresl Ave. ~,.-
Ellglewood NI 07631
Ph: (20 I) 568.2245
fax: (200568-0282
E:'ma~:jtIme~@ac_gear.com
Web: K"Wl<'.ocm..s!'Or.cQm

ACR Industries •.Inc.
153'15 i\venl)'-Thme Mile Road
Macomb M1 48042 -
PIl: (810) 781-2800 ~,
Fax: (1110)781-0152
E-mail: sales@ocrind.com

, Web: www.acrind.com

The dams Comp;my
100 Ea.'il Fourth SI.
Dubuque ~ 52001
Ph: (319) 583-3591
fax:(319)S83~8
E-nutil: adnmsco@mwci.n~l

Add~SO!JPred ion Products
P.O. BOl[ 138
KtrSlStreet
Harmon IL 61042
Ph: (8IS) 359-7.306
fax: (illS) 359-7522

Advance Gear &. Machine 'Co-rp.
1620 I Broadway ~'1
P.O. Bo:!.1378 l"-

I

Gardena CA. 90247-0378
Ph: (323,) 170-1951
Fax: (323) 170-1955
E-mnil: DIIgirol'l@ix..nell:orn.com

Aero Gear, Inc.
1050 OilY Hill Road
Wmdsor cr 06095
Ph: (860) 688-0888
fax: (860.) 285-8514
E-mail: ./1l1)1g~ar~@aemg~ar.com
Web: '1'14'W.auvgeQr.cam

Akron ,(;ear & Engineering, Inc.
P.O..BOl!: 269
Akron OH 44]09
Ph: (800) 258-6608
Fax: (330) 173-9005

E-mail: srevl!ag@l ..k-nt!l
Web: lIe.....>w.akn:mgtar.com

illled Gear Co.
490 I W. Anhington
Chicago n, 60644
Ph: (173) 287-1t742
Fax: (773)287-4720

Amarillo flea! Company _.A'Il!_ .
P_O.&x 1789' '1"'-
Am!!rillo TX 79105
Ph: (8M) 622-127.3
Fax: (806) :622·3258
E-mail: ryoungblood@amarilIogear.com
Web: wwwumarillogear.com

Amarillo Gear CQmp!!lly-
Russellville ~.

P.O. Bolt 2048 c

Russellville AR 72811
Ph: (5011967-0844.
Fax: (501) 967-6.221
E-1IIlliI: agcr@CsK"nef-Com

American Maehine &. Gear
2770 NW Industrial
Ponlllnd OR 97210
Ph: (503) 22.3·7345
Fax: (503) 226-3526
E-mail: pduffy6616@aol.com

American Mellie COrp!lllllion
RRfll, Box 1122 ~
Laurens SC 293fi'l
Ph: (864) 876-2011
fax: (864) 1176-2630
E-mnil: ' /!l"lIia@amI!'rric.cam
Web: w,.w.aml!,ric.com

American Precision Gear Company
P.o.. Box 906 ill

San Carlos CA 94070 ~,
,Ph: (6501 59:5-3664
fax: (650) :59.5-0388
E-mml: (lmgear@pocb~11.lIel·
Web: l4Iww.Dmgear.com

Arrow 'Gear Company ...t(~f
2301 Curtiss SIleeI ". -
Downers Grove n. fi'l:515
fb: (,630) 969'-16-W
Fax.: {630} '%1).{l153
E-mail: gl@anDwgl!ar.com
Web: l<-'Ww.afflTltlrear.rom

Asco Sintering Co.
6]5 IPark Meadow. SuIle 102~'1
Columbus OH 430S1 'y"-
Ph: (614) 882-7460
Fax: (614) 882-7396
E:-;m,;ill: .....'het'ler@a.scosinJl!ring.com
Web: ,.wlII.a.sconnuril'lg,com

A.stron Midwestem. Inc.
6201 East Avenue
Hod kins IL 6052S
Ph: (708) 354-2800
F : (708) 354-2810
E.mail: info@a.slronmiilwl!.s tem..com
Web: "·wlII.asmmmidwl!sl~m.com

KIA Gears, Inc.
19645 DetronR d
Rocky River OM 44116
Ph: (216) 356-0289
Fax: (216) )56-0289
Web: _aJa-gl!ar:r.ji

A.tell-Mont Gear Company, In .
37 Industrial Drive
Iryland FA 18974
Ph: (2.:1.5) 355-5146
·Fa>:.: {lIS) 3S5·3570

Avoll Bearings ,~_... ,
I:500,Nagle R -d ", ••
Avon OK 4401]
Ph: (440) 811-2500
Fax: (440) 871·2503
E-mail: salts@a.\lo~arinlls ..com
Web: www./illonfHaring3.com

_ B ---

Berg, W.M.
,499 'Dl:eanl ",vmOl!
East IlocDIt'a)' NY USES
Ph: (516) 596-1700
Fu: (SIll), 599-3214
&,MlllI:,.,mbtrgr.atDJop@wmberg.com
Web: '''''''11'. tII.mberg.com

Biscoe Foundry & Machjne
Higbw.ay 24-27 West J(lA'
Biscoe NC 27209''''
Ph: (910)428·2151
FlU[:(910) 428-3468

BonfiglJo1i Riduttori S.p.A. ~_ I
Via Giov!!!llli xxm 7/A 't""
40112 Lippa' diCalderara d. Reno
IU!.Iy
Pb: (39) 51·64731H
Fax: (39) 51-6473106
E-mail: bonjiglioli@bonfilllioU.com
Web: w~"w.bonfigJjoli.com

Ph: (314) 534-4021
Fox: (314)534-40~6
E-mail: brl:olman@sw~ll.n~1

Boston Gea!"
14 Hayward Street ~t
Quinc), MA 2l7l
Ph: (617) 328-3300
FaJI: (617) 479-6238
E-mail: m..·e.i1b@bosgear.com
Web: WMI,.OOSlltar.com

Bowmar Teohllologies
8000 BlumM Road ~,
Fort Wayne IN 46809
Ph: (219) 747-3121
Fax: {2191747·9601
B-maH: bmnsall!s@/lIIai.org

Brook Hansen
I lronl!rdo daV-mcilaan ~,
1'1-2650' Eldegem Antwerp
Belgium
PII: (32) 3-450-12-11
FlU[: (.32)3-450-12-20'
E-1!ll!iJ: SQlt!s@brook·hans~fLfH
Web: www.bf.t.IO//;·/wnstfLfH

SlUg onon
500 S. Western Avenue
Geneva n. 60134
Ph: (630) 232-4100
Fax: (630) 232-37901
E-1IllIiJ: rkolJ:ol'I @burg~s.mo,.,on.com
Web: www.burgl!ssllorrofl.COIIt

Butler Gcl!r
P.O. Box 333,
.SlIlIer wI 53007
Ph: (414) 781-.3210
Fax: (414) 7111-:1896
B-m!!il: sail! @bu!ltrgrar.com
Web: www ..bUtJtrgtilr.com

-=- __ 1::
Capitol Stampings Corp.
3879 Nrn'II1Rjchlll"lls Streel ~
Milwaukee WI 53212 1"'-
Ph:. (414) 963·3500
Fo: (414) '963-3516
:E-mail: csc@oopilolsrampings.com
Web: www.capiroislampif!gs.com

Carbon City Products
: ISO Ford Ro d

se Marys PA 15857
i'b: (814) 834-2886
Fax: (8 J 4) 834-9091
E-mail: djb@carbol1riry.com
Web: www.camondry.com

Brad Foote Gear Works
BOO S_Cicero Avenue ~. I
Cicero IL 60650 Y'"
Ph: (70 ) 652-7700
Fait: (708) ,652-4140
Web: lIe·...... l.brod!ool e.com

Cardinal Engineering Co.
3541 N. Elston Avenue
Chicago n, ,60618,
Ph: (173) 478-0522
Fax: (773) 478·3880
B-IDJill:ml:kell)'@amHil~ch.n.~1

lIr:cwcr M:W:b1ne & Gear
2820 Clark }\Venue
St.Louis MO 6HOc.3

Carn- MllI!-- IGor -" ~
13879 Drowns HIO ROIId
P.O. Bolt 2611,
Locust NC 18097
Pb.; ,('704,)888--4448
Fu: (704) 888 '554
E·maIl': c~gtlU'@mtLnI!l

Caron· Vector
Avenue Eiifel S
B-1300Wam:
Belgium
Ph: (32) 10-231-311
PWI.: (32) [0-231- 36
E-I!ll!iJ: i"le; caroll·~t:clor.~
Web: www.caron-I'rctol:fH
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_____________ COMPANYINDIEX _

COB Gear & Machine. Inc,
P.O. ,Boll 111278
Houston IX 77.293
Ph: (281) 449-0777
Fax: (281) 590-9127
E-mail: sales@cbgear.com
Web: www.cbgear.c:onl

Chalmers & Kubeck, Inc.
150 Commerce Drive
Aston PA 19014
~h: (610) 494-4300
Fax: (610) 485-5093

, Chandler Machine Co.
4960 Hudson Dr.
SlOW OH 44224
Ph: (330) 688-7615
Fax: (330) 688-7984

Chatdam Gear Company
408\0 Brentwood Drive
Sterling Heights MJ 48310
Pb: (810) 795-8900
Fax: (810)795-8908
E-mail: mbnoslw@chordnm.com
Web: .,.,.,.,...\chtlrdnm.com

Chicago Gear - D.O. James Corp.
2823 W. Fulton Avenue
Chicago IL 60612
Ph: (773) 638-'0508
Fall.: (773) 638-7161
Web: www.chlcagogI!:QT-dojamits.com

Chicago Gear Works
1805 S. 55th Ave.
Cicero ,[L 60650
Ph: (708) 863-2700
Fax: (708) 863·2749'
E-mail: sales@chicagogeorlllO.rlrs.com
Web: www.chicagogearworks.com

Cincinnati Gear Company
5657 Wooster Pike
Cincinnati OH 45227 A'
Ph: (513) 271-7700 '(,.-
Fax: (513) 271,-0049
E-mail: dnrigear@worldllitt.all.llel
Web: 'WWIO'.cinligear.com

Oircle Gear &. Machine Co., Inc.
1501 S. 55th Coon
Cicero [L 60804
Ph: (708) 6:52-1000
Pax: (708) 652-1100
E-mail: c:ir-gear@circl~gear.com
Web: www.cirdegearcom

Clarke Engineering,
8058 Lankershim
NOM HoU)'wood CA 91605
Ph: (81 B) 768-'0690
Fax: (818) 767-5577
B-!1U!lI: dor~gear@earthlinJc.nel'

Cleveland Gear Company
3249 IE. 80th. Street
Cleveland OH 44104
Ph: (216) 641-9000
Fax: (216) 641-2731
Web: ",ww.cleve/aMgeaJ'.c'om

Cloyes GearlIlusb Metal Division
P.O. Box 528
Paris AR 72855 n<,~'f
Ph: (501) 963·2105'"
Fax: {50 l} 963-3033

I Web: www.doye.com
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Columbia Gear Corp.
Box. 1000
Avon MN 56310
.fh: (8oo} 323-9838
Fax: (320) 3:56-2.l31
E-mail;l.JIlhring@doUdnel.com

Cone Drive Operations
P.O. Box. 272
Traverse City Ml 49685
Ph: (616) 946-8410
Fax: (616) 946-023:5
:E-mai]: dgiiberl@nel'unecorILllel
'Web: wwwconedrive.texmm.com

Cornell forge Company
6666 W. 66th Street
Clllcag,o JL60638
Ph: (773) 767-4242
Fax: (773) 767-9443

Cotta Transmisslon Co.
2210 Harrison Avenue ~"
Rockford n, 6'1104
Ph: (815) 394-7400
Fax: (815) 394-7428
E-mail: 5(Jles@coNa.com
Web: www.colla.com

Crown 'Gear ltV.
BUl!J'SentnmllOO'
1544 R'G Ensebede

etherlamls.
Ph: (31 J 5J.<t77 -362,2
Fill!;: (31) .53-477-9147
E-mail: sai@cTOlliIIIgear.nl
Web: "'"''''_,cro ....ngear.lli

Custom Gear & Machine
2422 Teagarden Street
SlID Leandro CA 94577
Ph: 510-895-9985

ax: 510·895-5417

D ---- --
- ----

Dallan FIZ Yield Year International
3)20 o. 581 Xinan Rood
Shahekou District ,~,
Dalian Lioning 116021 .
Chin~
Ph: 86-4.11-4208008
Fax: 86-411-4208IOQ

! E-mail: yield@pllb.dl.lllpta.nel..Cn
Web: MIWK,yie/drorn.cn

Devall Gear Company Ltd.
Travellers Lane ....N..'
Welh!!!I! Green 'Y"-
Hatfield, Hens. AL9 7J:B
England
Ph: (44) 1707-265432
FID;:(44) 1707-268536
E-mail: dalloll@dial.pjpex.C.om

David Brown Group pic
Parks Gear Works
Lockwood. Huddersfield HD4 5DD
England
Pb: (44) 1484-422180 ~,
Fax: (44) 1484-420291
E-ll1Ilil: in/o@dovidbroH·fl..Cam
Web: www.davidbrown.com

E ---
-----

Electra-Gear
IliON. Lemon Street
Anaheim CA 92801

Oreenshpon Engineering Works Ltd,
P:O. Box 10108 ~
Haifa Bay 26110 ~
Israel
Ph: (972) 4-872 !lS7

i Fall: (972.) 4-8726231
•••••• ~ ••••• I I E-mail: sa[/1J@grunshpon.col1l

I Web: www.greenshpon.com

Ph: (714)535-6061
Fax: (714) 535-2-489

Emerson, Power Transmission Corp.
P.0.50l( ,687
Maysville KY 41056
Ph: (606) 564-2075
Fax: (606) :564-2070
IE-mail: COlllaCl€pr@ellleron-epr.com:
Web: www.el1lt.rsol1-t!pr.com

Ensinger, Inc,
365 Meadowland Blvd.
Washington PA 15301
Ph: (724) 746-6050
Fax: (724) 746·9078

Fairfield Manufacturing Co., Inc.
P.O. Box 7940
Lafayette IN 4790'3
Ph: (765) 474-3474
Fax: (765) 477-7342

'Falk Corporation
1200 1 W. Capitol Drive
Wawaulosa W:I 53222 --<'lA'
Ph: (414) 342-3131"'-
Fax ..: (414) 438-3049
E-mail: falkil1fo@falkcorp.com
Web: ~·w"'Jalkcorp.com

Fisher's, Gear & Machine, roc.
l20J S. Santa Fe
Los Angeles CA90021
Ph: (213) 624-7554
Fax: (2.13) 624-5729

Flender Corporation
950 ToUgale Road ~,
Elgin IT. ,60123
Ph: (847) 931-1990
Fax: (847) 931-0711
B-mail: joe.fiNa@fl~nd~ms4.com
Web: ...........,.flenduusa.com

Flex Manufacturing, Inc.
19721 J5 Mile Road
Clinton township MI 48035
Ph: (810) 791-8060
Fax: (810) 791-806'1,
E-mail: flo;@f1ash.n~1

Foote-lonesflllioois Gear
2102 . atchez Ave.
Chicago [L 60635
Ph: (800) 772-7693
Fax: (773) 622-8176

Forest City 'Gear ~_ I'
U'715 Main lreet'l"-
Rosetle [L '6~0'1;3.0080
!Ph: (815) 613·U68
Fax:: (815) 623-6620
E-maIl: fyoung@!cgeoT.cotrJ
Web: MlwwJcgeou:om

G&N Rubicon
1550 E. McFadden Avenue
Santa Ana CA 92705
Ph: (714) 835-0326
Fax: (714) 973-2350
E-mail: mei@gllrllbicQIl.cmn
Web: WK'W.gnl'llbicolI.com

Gateway Preci ion Oear, I!!C.
III Algsnn COUI1

SI. Peters MO 63376
PI!: (314) 939-4327
Fax: (314) 939-9878
E-mail: gpgg~ar@prr:Jdjg)'.nt!1

Gear ProdUCIs.lnc.
1111 North lfilst East Ave.
'fulsa OK 74116 . ."tt.~
Ph: (918) 234-3044 ~--
Fax: (918) 234-3455
E-mail: illlogt.arproduclS.com
Web: www.gl!orproducrs.com

Gear Research, Inc.
4329 Eastern Ave. SE
Grand Rapid MI 49518
Ph: (616) 241-3411
Fax: (616) 241-4317

The Gear Works-SeartJe. Inc,
P.O. Box 80886 ~. ~'
Seattle WA 98108,(' ,-
Ph: (206) 762-3333
Fax: (206) 763-3704
:IE-mail: Igw@lhtgl!olworlrs.CQm

Generated Gear & Machine. Inc.
25418 Ryan :Ro d
Warren MI 48091
Ph: (810) 756-6470
Fax: (810) 756-8517

GiuJiante Mllchine Tool, lnc,
75 Cal vert Street
Harrison Y 1'0528
Ph; {9!4) 835-0008
Pax: (914) 835-'0196
E-mail: gmlg~ar@a.ol.com

Global Gear
2500 Curtiss Street
Downers Grove n, 60:515
Ph: (630) 969-1190
Fax: (630.) 969-9307

Great Taiwan Gear Corp., Ltd,
115 Bendingwood Circle
Tay.lo:rs SC 29687 ,~'f
Ph: (864) 322-1266
Fax: (864)609-5268
E-mail:
gl't'altQ.iwallg~ar@ worldnet.atl.n~l

Great Lakes Industry, Inc.
P.O. Bolt 6219 .Jft\'
Jackson MJ 49204 'f"-
Ph: (517) 784-3153
Fax: (517) 784-3154
E-mail: grt!arlalu!s@dmcl.III!I
Web: www.greatlakesind.com

Griffin Gear
P.O. Boll. 890
Spartanburg SC .29304
Ph: (800) 423-7506
Fax: (864) :576-6495
E-mu:il: sales@g'riffillgear.colII
Web: www.griffing!aT.com

mailto:sales@cbgear.com
mailto:mbnoslw@chordnm.com
http://www.chlcagogI!:QT-dojamits.com
mailto:sales@chicagogeorlllO.rlrs.com
http://www.chicagogearworks.com
mailto:dnrigear@worldllitt.all.llel
http://www.cirdegearcom
http://www.doye.com
mailto:E-mail;l.JIlhring@doUdnel.com
http://www.colla.com
mailto:sai@cTOlliIIIgear.nl
mailto:yield@pllb.dl.lllpta.nel..Cn
mailto:dalloll@dial.pjpex.C.om
http://www.davidbrown.com
http://www.greenshpon.com
http://www.el1lt.rsol1-t!pr.com
mailto:falkil1fo@falkcorp.com
mailto:mei@gllrllbicQIl.cmn
http://www.gl!orproducrs.com
http://www.greatlakesind.com
http://www.griffing!aT.com
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Gl'Ove Gear
1524 1Sth AvcnDe
Union Grove WI 53182
Ph: (414) 878-1221
Fax: (414) 878-1968
E-mail: in/offlUlliml@grol'rg.ror:com
Web: 1<'l<·"~grol·~gl!aT.catn

GWPlaslics
P.O. Box 56
Bethel VT ~32
Ph: (802) 2)4..9941
fax: (&02) 234-9940
Web: www.g"'PlasrkJ.cnm

Hamilton GeM. loco
231BfaiUlfu\ j\venllC
Saskatoon, SIl!>k.S7K .IVI
Canada ~"
Ph: (306) 931-3343 t,·-
;Fax: (3(6) 9.31-4741
IE-mwl: itr/o@hamillOngl!or.c:om
Web: www.hiJmillongl!or.com

Heclyn Precision Gear. [nco
1112 Bast Berks Street
PIIiladdpbi_ fA 19125
Ph: (215) 739·7080
Fax: (215) 739-0285
E-mail: dcrI2J@aol.com

liMe. [nc.
RR III, Box 39D I
Princeton IN 47670 ~
Ph: (812) 385-3639
Fax: (812) 385-5232
E-mail: mlts@hmcgror:.col!!

Horsburgh & Scotl
5 '1·14Hamilton Avenue
C1eve\md OH 44114 ~l
Ph: (216) 431-3900
Fax: (216) 432-5850
E-mail: dril·l!s@#Wr5burgIHcofl.com
Web: _ .....#Wr.burgh-scOlI.com

KPC I)rivc' LId.
Unit 15. Foxwood lnd. Park.
FOJlwCIOd Road
Che£terfield. Derbyshire S41 9RN
England I
Pt1: (#) 1246, 455500 .,..~-
FIIJI: (44) 1246 455522
E--mail: salrrhpc-drivl!s.com
Web: www.hpc-drl~eI.C()m

Hub City •.Inc.
P.O. BOlt 1089
Aberdeen SO 57401

I Ph: (605) 225-0360
Fllil:(605)22~561

Indiana Power Transmission
S),"Imls, [nco

470 E. orthfield Drive ~,
Brownsburg rN 46112
Ph: (317) 852-4500
F!!:It: (317) 852-6868
E-mail: ip'·s@iqul!!ft.nt'l

lndlana Tool-Indiana 'Gear
6100 Michigan Road .<If('~.'
Plymouth IN 46563 l'' -
Ph: C219) 936-2112
Fax: (219) 936-7224

E·mall: dlneidig@ilamt:o.com
Web: www.ilamco.com

Indu trial Supply Co., Inc.
12905 Highway 5S
MinJltllpllli MN 55412 ~. I
Ph: (612) 559-OO33~'"
fax: (612) 559-3148
E-mail: CU!i.s~l.1!@induslriolsupply-
co.com
Web: ,,"ww.industrialrnppl)'(:o.C(Jl1f

, [nnevative Rack & Gear Company
450B Frontier WPy
Bensenville IL 60106
Ph: (630) 766-2652
Fax: (630) 766-3245
E-mail: grm;ad@aoLcom

Insco Corpt;!!1!t1on
r.o.1Io 489
Groton .M!A 01.45 I

~: (9'78) 448-6368
Fu: (978) 448-5155
E-mail: I,ueo/rlfo' fU}.Lcom
\eb: ..........illn·ocorp.col!!'

lntech CorporaOOl1
2SO Helbert AW10ue
Closter NJ 07624
Ph: (2011947--6012
Fax: (201) 767-7797
Web:· www.imechpoweccom

Involu1.C Tooling Corporation
13. Jorbagb
New Deihl 110 003
India
Ph: (91) 11462-1453
FIIJI: (91) 11-460-3609
E-ma.ll: I·!rvoluu@ndo'. vsnl. net. ill
Web: ".'WW. involull!lools.com

ITW Spiroid
3600 W. LaJre Avenue
Glenview IL 60025, ~,
Ph: (841) 657-5000
Fu: (847) 657-S098
Web: www.itwspiroid.cOnl

Jackson Gear Company
P.O. lIOK 9508
Pill3burgh PA IS223
.Ph: (412) 487-8355
Fax: (412) 486-8100

lade Preci ion Gear
JSOI IIIIlAvenue Saulll
, L Petersburg Fl. 33711
Ph: (727) 327-2123
I u: (727) 323-4403
E-mail: unil'£rsal J @I!arthlink.n~t

Kreiter ~llI1ecb
.2530 ' .an-ow St.reel I
Houston TX 77003 f\~
Ph: 17&3)1237-9793
Fu: (7131 237·U09
E-mail: .dllllRJhmuer-gtart«h..com
Web: www.ut!ul!I'"gtartuh_col!l'

z
-o
Itu

IBevel1 anl
No. misls th Cylkroi!l
angular face gear tmumlssion
with h Jleal ~ eth. For even lower
noise levels and longer life. And of
cours with all the known benefits. such as
large gear l!<ldos, arbitrary axis anglesandaxi.1
freedom of the pinion.

w. ,are looklnlro~Md to, your all.

"~I...."
"'11 CliO., .. a.A,II' •• Y.
lIuurserstrnt 100 NI.-7544RG E.,.ched.
Tel. .H-(O)Sl ..H1l622 fIll +31:-(0)53.4719147
Intern.t _ .......o....n'nr.nl E·m.1Inl"CC'Qwncnr.nl

CIRCLE 147

TEL: 11..:s00.23~aERQ
IFAX: 1.a00.45s.aIE.RQ

TIle, ""' I,ZIQO, c.taIogll~
Over 720 pages or S/!«8 BI'ld desq! dill lor
Qver 65.000 pfeClStOn mecI!IrIlcIl and IInII.r
c:oII'IpOIleIU Inc:ldng IIIOIl! 11W150 New ProtU::IJ.

Our range 01 pmd\!ds W1I:IlJdr. chams, beI1! & beft
dnves, gears, essembfle5; breadbosrds. linear
COIfIIlOO!InlS, hardware, faS1eners, coupIi'1Os, 1hIIII,
dulches, keys, btarmgs. vibfIItion ~
~ and much mort. Rlr CUllom .,
components and ISS8!IlI!IoeI COIUCI OI/r Cusl<imer
SeM1:8 TedlnlCal Sl!pport G~

W_ M. BIERG. INC.. . .

_ ...... ,(1.'" ..... '
4iII~""' ..E..~. tfY 11518

Ordw Your fNe ,C.taIOllI 'T,odIIJ'
CrRCU:: 146

"....'Y/JUHE .u. 51

http://www.hiJmillongl!or.com
mailto:dcrI2J@aol.com
mailto:dlneidig@ilamt:o.com
http://www.ilamco.com
http://www.imechpoweccom
http://www.itwspiroid.cOnl
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I Sterling Heights MI 48312

I
Ph: (8iO) 264-6700
Fax: (810) 264-3595

I

E·mnil: fal.l!s@o.rlandigt!aJ;COm
Web: lII'WW,or/Qlldigear.com

LM, Gear Company
50550 Russell Schmidt Blvd,
Chesterfield MI 4B05 I
Ph; {8lO) 949-6800

I Fax: (810) 949·9003
Web: wwwdmgeancom

Lawler Gear
1320 SE Hamblen
Lee's Summit MO 64081
Ph: (816) 525-0002
Pax: (816) 525·1113

Link Gear & Macmne Company
P.O. Box 4886
Baltimore MD 212U ~. ~
Ph: (410) 467-0878 '( , ••
Pax: (410) 467-6891
E-mail: link@linkgear.com
Web: www.linicgear.com

Linn Gear Co. ~
P.O. Box 397 ~
Lebanon OR 97355
Ph: (541),259-1211
Fax: (541) 259-1299
E·mail: dorif@liJrngl!ar.com
Web: www.linngear.co.m

M - - --

Macrune Renewal
8325 Andrews Highway
Odessa TX 79765
Ph: (915) 362-0258
Fax: (915) 362~026Q
E:-mml: doug @ma~hilLcom

Maddox ~ Work.~, Inc.
4031. Bronze Way
Dall,as TX 75237
Ph: (214)333-2311
Fax: (214) 337-8169'

Manor lllduSCries
9527 Traverse
Detroit MI 48213
Ph: (313) 921-1720

Marine Associates
1651 Hanley Road
Hudson WlI 54016
Ph: (800) 544·1487
Fax: (715) 386-5357

Masiero Antonio S.p,A.
Vta Tubertini 10 Jt'rA~
1-40054 Budrio (BO) ",.-
baly
Ph: (39) :51-80-1322
Fax: (39) 51-80-2952
E·Ill.ail: sc.masibo@inl'erousiness.il·
Web: www.dienet.com/umyt.hrm!

Master Metal Engineering, Inc.
4520 Burnett Drive
SoumBend IN 46614
Ph: (219) 299·0222
Fax: (219) 299-1187
E-mail: TRine0929@lWi.com

M~rit~Cmp_
1 P:O. Bolt 486 ....etA1

Antigo WI 54409·0486 "".
Ph: (715) 623-23017
RaJ(: (TIS) 623-2290
E-mail: g.~amran@nI!WnOTlh.net
Web: www.merilgear.com

52 GEAR TECHNOLOGY

!Pg mtniGears .. . _.
500 E. Mal!! St.reet, Suite 12-1
Norfolk VA .23510
Ph:. (iSi) 621-4554
Fu: (7S7) 627-0944,
E-mail: mg ....usn@msn.com
,~ eb: "·!IIw.m'inigear,.com

MidwestGesr ,& 1101dtining
WOO S. James Street
Kansas Cily KS ,66U8
Ph: (913) 162.-2933
F:u: (913) 621·2856
E-mail: 6y606@gvi.!W

Midwest. Gear & Tool
26069 Groesbeck Highway
Warren M] 48089
Ph: (810),776-7580
Fax: (810) 776-2322

Midwest Gear Corp.
2182 E, Aurora Road
Twinsburg OH 44087
Ph; (330) 425-4419
Pax: (330) 425.86QO
E-mail: midweSfgear@alllel.MI

Milwaukee Gear
P.O.. Box 17615 !
Milwalik« WI 53.217 ~
Ph: (414) 962-353"2
Fax: (414) 962-2774

Minipart p.r. Co.
Rm 1405.32 Qing Chun Fang
Hangebou 310Cm ~l
China 1"·
Ph: (86) 571-7213753
Pax: (86) 571·7213757
E-mail: jUllNlfJ@public.hz.<j.cn

MO Still' Gear & MlLchloe
714 South Jefferson ...A'iR
Washington MO 63090"'"
Ph: (J14) 390-3909
Fax: (314) 300-3966
E-mail: moslar@rlUjil.usmo.com

Moore GeIJl Mnnufacturing
P.O. Box 79
Hermann MO 65041
Ph: (573) 486-5415
Fax: (573) 486-3487

Mr, Gears, :1!1C,
880 Hurlingame, Suite C
Redwood Cily ..CA 94063 Jt'rA~
Ph: (415) 364-779'3 ",.-
Fax: (415) 364-5083
E-mail: jack@mrgears.com
Web: wWIV.mrgears.com

MRA Industries (Anderson Cook)
44785 Macomb Ind!!slrial Drive
Clinton Township M1 48036
Ph: (lil{) 954-0700
fax: (810) 954-0706

Murray Brothers Manufacturing Co.
7711 W. 99th Street
Hickory Hills .IL ,60457
Ph: (708) 430-8U I
Pax: (708) 430-8222

Nakanishi Gear Co., Ltd.
1-104 Horinouchi-cho
Minami-Ku Yokohl!rna.
Kanagawa 232
Japan
Ph: (81) 45·713-2361
Fax:(81) 4:5-712-3129

Nanchang Gear Works
330044 Nanchang, Jiangx.i
Chi.na
Ph: (86) 791-381-0032
fax: (56) 791-3SO-5757

NIagara 'Gear Corporation
941 Millbny Road ....etA~
nuffa'lo NY W4217 '(, ••
Ph: (116)1I74-31U
Fax: ('716) 814.9003
E-maIl: irlfo@rliaga~agear.com
Web: ",wl+'.niagarog.ear..com

Nissei Corp. or America ~
8227"G Arrowridge Blvd. ~

I

Chllflo.t1e NC28273
Pb: (704) 527-9876

I Fax: (704) 527-9877
E-mail: nisseicil@aol.com
Web: www.gear-net.co.jp/nissei

Nixon Gear, Inc. ~
1750 Millon Avenue ~
Syracuse NY 13209
Ph: (315) 488·iQ1 00
Fax: (315) 488.-01196
E-mail: .ronwri@ni:ronllear.com
Web: WWI\!g~armotions.com

Nor Elektronik, Ltd. ~_!
30 Agustos Cad, II Y"-
81540KJMaltepe. Istanbul
Thrkey
Ph: (90) 21,6-3706811
Fax: (90) 216-3707067
E-majl~: flOrt!!@turic.n81

NO!'d Gear Corporation
P.O. Box 367 ~,
Waunakee WI 53591

, Ph: (60S) 849-7300
Fax: (608) 849-7367
E-mail: nordi ..lo@norri-Wl.com
Web: www.nonicom

O'iBrieD Gear Company
2396 Skokie VlIlley Ro d
Higltland Plll'k n, 60035·1735
Ph: (84il43J..-3S80
FIIX: (847) 433-7825

Ohio Gear
P.O. Box 238
liberty SC 29657
Ph: (864) 843·9'231
Fax: (864) 843- 1276

Oliver Gear. 111c.
1120 Niagara Street
Buffalo NY 14213
Ph: (716) 885-1080
Fax: (716) 885-1145
E-mail: mikebarr@olivergear.com
Web: WWKi,geannoliOlrs.COI1l

Orlandi Gear Company ,Jt'rA'f
6566, Sterling Drive South ''( ,.-

Overton Gear & Tool 'Corp.
530 S, Westgate Drive
Addison IL 60.101
Ph: (630) 543--9570
Fax:. (630) 543-7440'

P,T. International Col]).
11117 Westinghouse Blvd.
Charlotte C 28273
Ph: (704) 588-1091
Fax: (704) 588-5783
E-mail: info@ptinll.com

1 Web: www.ptintl.com

PBM Broach & Tool
23844 She\'Wood
Center Line Ml 48015
Ph: (810) 756-2230
PD.: (81(1) 756·2846

Perfection Gear. Inc.
9 N. Bear Creek Road

I Asheville NC 28806
Ph: (828) 253-0000'
Fax: (828) 253·2649
E.mail: cpietzsch @peif~cliong~au:om
"Web: W'NW.peif«noflg8ar.c:om

Performance Gear S)'lems Inc,
2807 North WolcoU Avenue, Suite F
Chicago n, 60657
Ph: (312) 640-045.5
:E-mail: pg~poJ@aol.com

PCIT)' Tech.no]ogy Corp.
29' Industrial, !Park Road
New H!!.rttordl cr 00057'
.Ph: (1160)'738·2525
Fax:: (1160) 138-.2455
E-mail: ,perry.l·echn0/oszy@snl!l.nel
Web: 1II11111'.perrygear;eom

Philadelphia Gear Corp.
181 S, Gulph Road
King of Prussin fA 19406
Ph: (610) 265-3000
Fax: (610) 337-5454
Web: rwww.plliJagear.cCltrJ

PIC Design
86 Benson Road
Middlebury cr 06762-1004
Ph: (203) 758-8272
Fax: (203) 758-8271
E-mail: info@pic-design.com
Web: wwwpie-design.com

Poly Hi Solidur
18179 SW Boones Fmy Ro.w
Portland OR 97224 ~~
Ph: (503) 62()'9314
Fax: (503) 620-9316
ii-mail: 59brocoll@mmaslla.com
Web: W'NW.menasha,comIpoly.hrm

Preeipart Corporation c.A'J,l.... I
90 Fino Coult Y'"
Farmingdale NY 11735
Ph: (5 16) 694-31.00
Fax: (516) 694-4016
ii-m.aiI: sal e s@prec.(partus.com
Web: www.precipartus.com

mailto:link@linkgear.com
http://www.linicgear.com
http://www.linngear.co.m
http://www.dienet.com/umyt.hrm!
mailto:TRine0929@lWi.com
http://www.merilgear.com
mailto:usn@msn.com
mailto:moslar@rlUjil.usmo.com
mailto:jack@mrgears.com
mailto:nisseicil@aol.com
http://www.gear-net.co.jp/nissei
mailto:.ronwri@ni:ronllear.com
mailto:lo@norri-Wl.com
http://www.nonicom
mailto:mikebarr@olivergear.com
mailto:info@ptinll.com
http://www.ptintl.com
http://rwww.plliJagear.cCltrJ
mailto:info@pic-design.com
mailto:59brocoll@mmaslla.com
http://www.precipartus.com
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Precislon Gear, Inc.
48-00 108111Street
Coronll NY UJ68
Ph: (718) 592·71.00
fu; (718) 592·2525
E·mail: prrisicmgeal..@WW!.cDIfl.

iPresritl! Corporation
7105 Bessem.er A"l!nue
Cleveland OB OWU7
Ph: (lJ6) 441·0051
F"1I.lI: (216),441·2644
E.mail:il!/o@prwite.com
We'b: ",tII"...pr:tsrill.COI1l

PI"ooess. 'Geu o.
3!I6QI Kin!" Road
Sdllfler PUle: IL 60176
Ph; '(847) ,671·1631
Fu:, (847) 67.1-6840

PnJ..GeuCo.,loc.
llDkk Road
DepewNYl400lJ,
AI.: (i:I6) ,6M-3IUl
Fp: (U6) 611,4.1'71'

Pulley Manufaclurers. Inc.
Bldg. FIG ~
2980 Ist Street - .
Laverne CA 91750
Ph: (909) 593-8610

, Fax: (909) 620-1434
E-nWl; pu1I~' @ta,.,hlj1!t~,
Web: 'WW\O\pullt!}'s.com

The Pu:nI (ioll']lOlFItion

~~~t~9~ 06040~'
Ph: (860), 949·'0000'
fax: 'IIJ60) 465.6.293
E-md:~~
Web: _TtJ'.p~missio/LCO.

Pulliam Precision Molding. Inc.
11 Danco Road~ ..c' .
Pumem cr 06260 ,," ••
Ph: (860) 928·79'11
Fax: (860) 92,8.2229
E-mail: ccampbr/l@
pllllll11npn!ci.sionmoiding.com
Web: WWKlputnampm:isiotunalding'.com

QuaU1y 1'ra~lon Components
:n IJ :rich!!, TUrnpJl.e -

tlf H Ii I'll"k NY 11041
RI: (516) 43!.6".i0l)'_ ~,
fu: (516) 358-9478
fE.1Il.IIiI:: SU[lpr!rt 'Iter _~.CQm
Web:: _w.'Itl:gt~.aJ'"

RJIDdy's IRing & Pmion
11630 ALIpOI'tRO<!d.# 00 "
Everen WA. 98204 ~
Ph: (425) 347-1.199
Fu; (425) 347-1440
E-mail: ringandpinion@ring·pinion.COI1I
Web: WM<\ ring-pillitmc.,COI!I

RlIpid Gear ....N..~
1596 InS burg Rd. y"-
Kitchener, Om, 2R IE9
Canada
Ph: (:519) 748-4828
FIlA: (519) 748-5528

f-m!!il: rgpld rapid ta:r.coI!I
Web: _.ropidgt!ar.com:

Rawling Gear, Inc. ~. .. _
890 ,Hanford Pike Y'"
Shrewsbury MA .01545
Ph: (S08) 84S-6532
F : (508) 8454>534
Web: WWw.go!tlfflWlioflS.com

Reef Gear Ml!!!ufacrurLng
5()IJ()3Ru Il Schmidl .Blvd.
Chesterfield MI 48051-.2458

, Ph: (.810) 949-2520
Fax: (81.0)949·3481
E-!Ill!iI: "ufllwr~@aoLcom

Reliance Gear Cosp.
2.05 Factory Road--.IR
Addison IL 60101 "' ••
Ph: (630) 543·6640
Fax: (630) 543-052.0

Rexnord Corooranon
47.01 W.~fi;d ~ .
MilwlIube WI 53214
Ph; (414) 643·3000
Fax: (414) 643-3078
E-mail: ,/uU.QkkNQfI@1VJWrdcCOI!I
Web: www.runord.com

Riverside SFline: & Gear. Inc.
1390 South Parker
Morine Cit)' MI 48039
Ph: (810) 765-8302
fu:: (810) 165-9595

Rjlink Intemal.iolll1l,lnc. ~..
871 lollypop Lane
RoCkford IL 61115
Ph: (815) 874-BrI.o
Fax: (81.5) 874--8833
.E-mail; rjlinJrinli@ooLcom

Robertso!! Mfg. Co.
17917 Rosel!!!!d Rd.
Cleveland OH 44112
Ph: (216) 531-8222
Fax: (216) 531-0576

Rooson ~ Ply. ltd. ~,
18 Teton COW'Iy'"
Higlleu.\Ilc. 3190
AustraU-
Ph: (61) 3-9555·9812
Fu:: (61) 3·9555·748(1

Rush Gears, Inc.
550 Vuginill Drive
FL Washington fA 19034
PII: (BOO) 52J..2S76
Fax: (BOO) 635-6273
E-mail: glD~gttlF@worldno!l·.alt./lel
Web: ·www.rushg~Qrs.com

Ryle Manufacluri!!g COIDpa!!y
:P.O. lIox 5347
Wkltila Fall· n. 76301
Ph: (940) 767-4354
Fg,: (940) 7674149'
E-mail; quQltdult.@ryl~sproclt.~l.cam
Web: _ryJ~sproc"'f.Ct:Jl11

Process Gear, a leader In the manufacture '01custom gears.
offers contract gear grinding services. Using Reishauer gear
grinding equipment. Process Gear can finish grind 'external
gears to your SpecifICationS. We also offer M&M Prieclslon
Gear Analysis, including unknown gear software'. to provide
documentation and process cootl'Ol.

PToceaGllr
3861H Nonh RNer I'.':I1I:I
SdlJllerMIL 60116
(84/16/1-1631
Fax(84716/1-6840
Email.pr~.wn

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

For More Information Call The Companies of

11,800-860'3908 Process Industries
CIRCLE 153

,GR'OUND' GEARS - Ten or Ten''lhousand
For small to medium Quantities of spurs or helicals thai have to
meet close-tolerance AGMA or 'DIN specs, our Relshauer grinders
and M&M gear analysis systems are the :perfect combination.

For long runs, we offer the unique liebherr CBN grinding
process with full SPG quality conlrol and documentation. .

So whether your needs are lor ten or tens ot thousands, we
Illvite you to loin the growing list of INSCO customers who rely 'on
us for consistem Quality, reasonable c-osts. and reliable delivery.

G PHONE:971-448-6368
FAX,; 978-448-5155

rISCO 412 Main~:/;:::~=::::u:ns 01450
COII.POIfA.J1ON

ISO BODt Regltered

CIRCLE 149
MAY/JUNE 1 DDg '53

http://WWw.go!tlfflWlioflS.com
http://www.runord.com
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Saruasalo North America, Inc.
P.O. BOlt 20100
Cambridge, Ont. NIR SCII .D

Canada ~\
Ph: (519) 621-6390 .
I'M: (519) 621.-7660
E-mail: info@SDlllasalo.com
Web: w..'''( santasalo.com

Schafer Gear Works, Inc.
P.O. Box 15581
Fort Wayne IN 46885
Ph: (219) 485-6995

, FM: (219) 486-4612
E-mail: BDo!ihi@!ichaf~rgt11uom
Web: w"'w.5chaf~rg~ar.r:om

Seitz Corporarion
P.O. Box 1398
Torrington cr 0679a-1398
Ph: (BOO)489-0696
Fax: (800) 496-1949
E-mail: brialJ.s@seit~corp.com
Web: lI!ww.stifQ'orp.com

Shanthl 'Gears I'
304-A Trichy Road ~
Singanaflur, Coimbatore
641005 Tarrulnadu
India
Ph: (91) 422-574241
I'M: (91) 422-574244
E-mail: sglcbe@md2.v.m/.nel·.in
Web: www shanthigears.com

Southern Gear Machine
3685 NW 106 Street
Miami FL. 331-17
Ph: (305) 691~6300
Fax: (305) 696-3576

Spicer Industries
P.O. Box 12736
EVllllSville IN 477.16
Ph: (812) 473-4104
fax: (812) 473-4104
E-mail: gene@i!WJ1lsville.nl!l
Web: www.ellan.rvllle."I!I1-gtne

Springer Company
P.O. Box 26 ,~,
Zelienople PA 16063
J>b: (412) 452-7737
Fax: (412) 452-0685
E":maiI~ "pri"llco@sgi.ner

Sri VankBreshwarn Gear Wheels
5-36/24/A, Industrial Estate Road
Kukatpally. Hyderabad
Andlnap~adesh 500 037
India
All: (91) 40-27838.5
Fax: (91) 40-278 IB
E-mail: dw/diIllJ@luiLvmi.ner.im

sm Precision Gear & Instrument
318 Manley Street, Unit #.5
West Bridgewater MA 02379
Ph: (508) 58()"OO35 ~,
Fax: (508) 58()"0071
E-mail: sltigear@aol.com
Web: W\II!W.sldgear.com
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, Slock, Drive Products/Ster/ing
Instruments

: 210 I Jericho Tumplke, Bol!. 5416
ew Hyde ParI!: NY 11042-5416-

Ph: (516) 328·3300 JI!'rII
Fax: (516) 326-8827 ~\~.-
E-mail: srlpporl@sdp-si-com
Web: w,,,,,,udp-si.com

Strob!! Man---.!ilactUri.llg;Co.
12 sc Johns Place
Freeport NY 11520
Ph: (516), 867-6627
Fax: (516) 867-4732
E-mail: stroba·mlg@b.alll!l.ntl

SUDA hilemllliooal GeM Works
P.O, Box 4
Pittsford NY l4534
Ph: (716) 385-8.537
Fax: (716) 385-8537

Sumitomo Machinery Corp, of
America

P.O. Bolt ,6628 ~
Chesapeake' VA 23323 '( , ••
Pb: ,(757) 485-3355
1'31t: (757) 4854324
E-mail: smcamklg@series:ZOOO.com
Web: www.smqdo.com

Sungear, Inc,
8535·0 Arjol1s Dr.
San Diego CA 92126
Ph: (619) 549-3166
Fax: ,(619) S4~252
E-mail: sungl!ar@k-Olllille ..com

3D Craft Corporation
Suite 1018, Samil Plaza Builcllng
837·26 )':eobam-Vong
Seoul 135-080
Karel!
Ph: (82) 2·:5:55·5859
Fax: (82) 2·555-9741
E-mail: ulcraft@lwlis.nel

Torque Transmission
1246 High Street.
Fairport Harbor OH 44077
Ph: (216)352·8995
Fax: (216) 352-7682
E-mail: rorqulltrcm@aol.com
Web: www.torquerrollS.com

Transmission Developments eo., LId.
Dawkins Ro d
Poole DorseI.BHI5 44F~'
England ,.,.-
Ph: (44) 1202-675555
Fax: (44) 1202-677466
E-mail: traJlSdev@dial.pipex.com
Web: d5paCt!.diQI.pipe.JI.comlr'ansd~

Transmiss] II Engineori~g Co., me.
P.O. Box 580
H!lIliieJd PA 1'9440 .d'A"V
Ph: (2.15) 822-6737 '(, ••
fax: (215) 822-5608
E-mail: pUa/e!f@tTaJU(!ngr.colll
web: WWYI.II'WISl!lIgr.com

Trogetec, Inc.
605, . Washington Ave.
Riverton WY 82501 ~'1
il'h: (307) 856-0579
Fax: (307) 857-301 II

E-maiJ: info@lrogaec.com
Web: www.lrogl.lec.com:

Tsubakimoto Chain Co.
17·881's!lrumi 4-Chome
Tsurumi-Ku, Osaka 538
Japan ~l
Ph: (81)- 6J912-9174
Fax: (81.) 6--913-5315
E-mail: bill@rsubaiimqlo.co.jp
Web: WWM/.tsll/Jokimtlt.o.coJp -

Unicor, Inc.
1.3690 172nd Avenue
'G!'llIld Haven M1 49417
Ph: (616) 842-9631
Fax: (616) 842-8018
E-mail: cesacasctetservner
Web: www.ulIicor.ntt

United Stales Gear Corp,
9420 S. SIOIlY Island Avenue . ""
Chicago IL 60617 ~\
Ph: (773) 3754900'("-

ax: (773) 375-4557
E-mail: info@wgeor.com
Web: ""'lM(wgear.com

V!!!l Zeeland Manufacturing, Inc,
P.O. Box301;l

, Litt1eChule WI :54140 ~,
, Pb: (414) 788~6326

FIIJ,: (414) 788-.6,JtW
E-mail: info@vvnspl.OCk.et.uotn
Wcb:www.l.U1ISprockel.l1.com

VTM ,Com.pany. Ltd.
I()"I 11th Road
l'Iicbung 407
TaiwlIlIROC
Ph: (886) 4-35-8070 L
Fax: (886) 4-35-84541
E-mail: info@vtmgl.com.1W
Web: www.vlmgl.com.1W

W&H Stamping & FlIIeblankiDg
45- Engineers Road

I Hauppauge NY U 788
Ph: (51-6) 234-6161
Fax: (516) 582-1540

The Waller M.aciline Company
P.o. Box. 7700
Jersey City NJ 07307

I Ph: (201.) 6:56--5654
I F31t: (201)65~318

The Will-BUrl Company
169 South Mwn St/lcet
Orrville OH 44667
Ph: (330)682-7015
FIIX: (330) 684-1933
E-mail: plrytJlI@wmbul"uom
Web: _w.willblll1:com

Winzeler Gear
7355 W. Wilson Avenue
Harwood Heiglus IlL 60656
Ph: (708) 867-7971
Fax: (708) 867-7974
E-mail:
Webma.rrer@wi~/e"llear.com
Web; ·www .... ilUtlerg·e.at:com

Xrek.Jnc. D
~.' ..-11451 Reading Road '(,.-

Cincinnati OH 45241
Ph: (513) 733-7800
Fax: (513) 733-7820
E-mail: illquiries@.ftek.com
Web: WWWon.e.tcom

I ~Max,lnc. ~
13200 6th Ave. North ""~
Minneapoli MN 55441
Ph: (612) 546-4300
Fax: ~612) 545-8260
E-mail: IcweU .. @uro-tIlQX.com
Web: www.uro-mru:.com

Zhuhai Intercontinental Pulleys.Ltd,
43-IO.IA Bailian Xincun Jida
Zhubai. Guangdoog 5190'15 ......,...
China "' ••
Ph: (86) 756-3366825 -
Fax: (86,) 756-3357936
E-mail: ;:/Iticcui@pub.llwhoi.gd.cn
Web: www.tir.nl.l

mailto:info@SDlllasalo.com
mailto:dw/diIllJ@luiLvmi.ner.im
mailto:sltigear@aol.com
mailto:smcamklg@series:ZOOO.com
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http://Wcb:www.l.U1ISprockel.l1.com
mailto:info@vtmgl.com.1W
http://www.vlmgl.com.1W
mailto:illquiries@.ftek.com
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We affe'r rnore _
Hydr.aulic Expa'nliiian Arbore

Tlhe advent.eqas arB ObIV,iOllUS,:

• -c .00012" TIR

• Maintenance free totally enclosed system ensures
trouble free operation.

• Workpiece clamping for:
-Grinding -Sharpening -Turning
-Milling -Inspection -Balancing
-Fixturing

• Standard hardness: 5.2-54 HRC.

• Multiple workpiece clamping.

Typic:,al App/icat.i,o.n§ --------------

T:oDth-PrD'Tile lirin.ding

Turning ... .__..J

Gear HDbbing

Now Manufactured in Germany and the USAI
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May 5-12. EMO Paris '99. Paris-Nord Villepinte Exhibition
Center, Paris, France. This year's EMO will be the biggest yet
with 1,600 exhibitors from five continems highlighting the best in
today's and tomorrow's technology. Contact Maison de la
mecanique at +33 1 47 17 68 68 or visit the EMO Web s:ite at
www.emo-paris.com.

May 17-19. Fundamentals of Parallel Axis Gear Manufact·
uring. Pheasant Run Resort, St, Charles, IL. Sponsored by
Koepfer America, L.L.C., this seminar covers gear nomencla-
ture, basic gear mathematics, bobbing, shaping, inspection,
proper cutting tool use, and more. Coatact Koepfer at (847)
93]-4121 or visit their Web site at www.kaepferamerica ..com ..

May 17-20. GI.eason Pfauter Hurth Basic Fundamentals.
Loves Park, ]L. This program is designed for those gear making
novices seeking a basic understanding of gear geometry,
nomenclature, manufacturing and inspection. For more infor-
mationcall (815) 877-8900 or visit www.pfauter.co.m.

June 7-11. AGMA Training School for Gear Manufacturin,g
Basic Course. Richard J. Daley College, Chicago, IL. Designed
for employees with at least six months of experience in set-up
or machine operation. The five-day course includes basic gear-
ing, efficient machine setup techniques, accurate gear inspec-
tion and gearing calculation. Call AGMA at (703) 684-0211.

IN
II S

EXPANSION ARBORS .A,
WORT!H .A THOUSAN:U

Visil us II: IBooth 11116
October 24-27, 1999
Nuhvlr",. Tennessee·
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June 20-24. The 1999lnternatiooal Conferenoe on Powder
Metallurgy & Part.iculate Materials.. Vancouver Trade and
Convention Center, Vancouver, B.C .. Over 320 industry experts
will present the latest in powder metallurgy and particulate
materials while 80 leading companies showcase cutting edge
PiM equipment, powders, products and services. for more
information contact APMl at (609) 452-7700.

September 8-10. The Ohio State University Basic Gear
Noise Seminar, Ohio State University, Columbus, OH. This
seminar covers gear design to minimize transmission error, the
fundameutals of noisegeneration and measurement, transmis-
sion dynamics, acoustics, and more. For more information con-
tact Prof. Donald R. Houser at (614) 292-5860.

October 24-27 ..Gear Expo. 99. Nashville Convention Center,
Nashville, TN. Sponsored by the American Gear Manut'actlJirers
Association, this is the gear industry's premiere trade show

I boasting 53,000 square feet of space for over 100 exhibitors
representing all facets of the gear industry. Contact AGMA at
(703) 684<0211 or by fax at (703) 684-0242.

Tell III WMI v..11riK ...
H you found this article of interest and/or useful, please circle 1'11.

iPl!(TUiR!E
W 0 R D S

• RUPTUR.E PROOF
May be fully e~7JIlnded wilh no part .•.AI/ows a true
irrspedirm 01lire orbor}rhud lfillr no illSpMlirm rings Of plugs.

• IN(REDIBLE .AC(URACY
.000080' nR Of less for mos' applica/ions.

• EXTREME HOLDING POWER FOR GEAR PROOUUlON
,up,10 7200 PSI damp force.

• AUTOMATI( OR MANUAl AOUATION
Adoptable 10 mosl gear machines.

• NO HYORAUUC SlEEVE SEALS
Bimilltlles I,akage, ;ncreoses IKCUrocy; rirlwlJy mainlrnonce fr ...

114665 W. llshen Rllod
Brookfield, WI.5300S·1626
Phone 414·78H777
Fax 414·781-2822
E-mail: eUfotech@execpc.com

http://www.emo-paris.com.
http://www.pfauter.co.m.
mailto:eUfotech@execpc.com
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Tips for Increasing Power
Density in Gear Trains

futrodudioD
'Gear designers today are continually

challenged to provide more power i.n le
pace and improve gear perfonnance. The

following article looks at some of the most
common way [0 rncreasethe power den-
sityor improve the perforraanee of gear 1
trains. TI:Ie author also takes an in·deplh 1
I.ook. at !he case of a teel worm mating i
wilh a plastic helical gear and explores
ways (0 optimize ihis increasingly com-
mon configumtio[l.

Generared Involute Prom ,
A generated standard [oolh profile for

pinions with about 20 teetIl or fewer will
how undercut near the bases of the teeth

(see the IO-looth tandard pinion shown in
Fig. 1). The bending strength of the pinion
teeth is reduced, significanlJy by lh thin-
ning of the bases of the teeth caused by
this undercin, The most eemmcnapproach
to minimizing or eliminating this problem
is discussed below.

Enlarged or [.A)Dg Addendum Pinion
Tooth Modification

In Figure 2, we have removed '!he
undercut by creating an enlarged (or long
addendum) pimon. This is done by mov-
ing the theoretical hob cutting position
away from the center of 'the pinion and
then a.dding fun radii to the tip of thebo1b
teeth. Tberesult lis a tooth profile that is
'gnificantly thicker at the root .andhas full

fillet curves. Tooth bending slre~gth is
I1l1.Ich improved. both by the increased
tooth thick.ne . and by lite reduced root
tress concentration provided by the full

fillet curves. For molded gear teeth. 'the
full fillet curves have the added benefit of
improving plastic materiall now.

The tooth bending • trength fact.or is
called the J-facl.or (see AOMA 908-
B89). U is calculated u ing equations
mal. consider the gear teeth as ~oaded
cantilevered beam with stres e con-

'wmliam R.IMack.

Undercut Wl!Ihns
Pinion Tooth

G arToOIh
'"""'--=Z7%

Sr.amr
Th,n P,niOll

Fig. 1 - Hob·II.lnBrltld standard tooth profiles.

IPinlon Tooth Strength Factor: uno
No Pinion Tooth
Undercut-Pinion
Tooth Bend ing

treng1t1 Equal 10
Giuir TODthIBendlng
Streng;th

Fig. 2 - Hob-gilluratadl.olllrgad !or Ion II ,lIdd·sn-
dum) toothlprofillS.

centrated at the bases of the teeth.
o quantify th benefit of the above

I'O-looth pinion modlficauon, the tooth
bending slrengl1l factor for the standard
pillion Ii 0.0958 (see Fig. 3). and for the
enlarged pinion it i 0.127 (see Fig. 4),
when the pinion are mated withlhe same
36-~ooth gear. Tile modified pinion has a
33% higher bending strell,gth. ill thiscase,
equal to that of the mating 36-Looth gear
(see Fig, 4). Equal! bending [lengths of
th pinion anclgear are a.desirable design
condition, assumjng their face widihs and
material strengthsare about equal. Pinion

William R. Mack
has 18 years of mechanical design experience,
with 25 of thos« years in th« design .(JJId GIItI#)'sis
of high volume plastic and metal gearing for Ihe
uutomative industry. Mack retired from General
Matot's in 1992 and is currently a gmr design alld
analysis consultant lor Plastic Genring De!JiRII

and AlUIl)'sis, inc. His expertise is in designing lor
optimized power density in K'OI7l'l\ Ire/ical and
SpilT gear sets, analysis 0/ existing grar sets. com-
parative analysis .of proposed and existing gtar
sets, and analysis for high ambient temperatur«
ranges and high impac: applicaliortS. He has ts-
niflcan« practical kno-wledge in actuators aud
.()1~' g/!ared motor S)'Jlem.s.

WAY JUliE .". 51

Gear Tooth Strength factor. 0.1270

IFig. " - ILong IIdd ndum 10-tootfl pinion with
standllrd add'lIndum 3S-.tootb gear. -
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I WANTED?
MORE ACCURACY

MORE EXPANSION
MORE VERSATILITY
LONGER LIFE
AND LESS COST?

----

THE ANSWER FOR 150 YEARS.

LeCOUNT" lne,
12 Dewitt Dr. • ,PO IBol '950 .' White, IRi er J'ct., VT 050(1'1U.!S.A.

Tal:; (BOO)642·e;'n3, Of IIBDZ)5'2200 • ~IIX: (8021 ,296~ E·ail: lecount@sover.'net
Website: btfp:JJwww:sover:netf"lecounV Uncilldes p~odllctspecifications)
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and gear bending strengths are directly
proportional to their face widths and mate-
rial irengths,

Tooth Modifications to Reduce Mesh
lnterlenmce caused by Tooth Deflection

Figure 5 shows a condition that is mo:re
pronounced with low modulus gear materi-
als. suchasplasties, but !hat also applies 1.0

metal gears. The deflection 'Of the mating
pinion and gear teeth causes a tooth posi-
tion error as the gear tooth to the right of
the centerline rolls into' an interference
condition with the mating pinion tooih,
This would likely result in noise, wear
andlor loss of mesh efficiency.

Figure 6 snows a close-up of the intCT-
ference and how a modification called "tip
relief" would be applied to the gear teeth.
Tip relief consists ora radius or curve de-
veloped to permit the smooth. enlfy of the
gear tooth inl.O the pinion tooth space.

Ideally, this kind of interference condi-
tion wou.ldbe modeled by finite element
analysis (FEA) or some 'Other beam analy-
is technique and the tip relief would !hen

be accurately developed from the deflected
model. More typ:icaUy, however,tandard
'lip relief geometrytechniques are applied
with satisfactory results (see AGMA
1006-A97). A pinion and gear that drive in
both direction would require tip relief on
both sides of the teeth.

Often. pinion and gear toolh tips are tip
relieved to deal with common tooth-to-
tooth error tolerances, even when tooth

deflections are relatively low.
Optimization of a Steel Worm. Matln,g

WiUlI8i Plastic Helical Gear
In order to maximize the power density

of a steel wonn mating with. a plastic heli-
cal gear, we must first consider Ibe most

common failure modes for these gear sets.
Shear stre s failure, caused by the

wonn thread outside diameter hearing
through the plastic gear teeth, often occurs
at high temperatures, when plastic gear
materials generally degrade significantly in
strength. This type of failure can be: accel-
erated by high gear tooth contact stresses
resulting in wear of !he plastic gear teetll
over the life of the gear set Exceeding the
PreSSI.U'e- Velocity (PV) capability of the
gear material can also contribute to gear
tooth wear-related faifures, especially in
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high speed, high torque wann and gear

applications.

High stall friction al the worm and gear
interrace. which i sometimes, caused by
high impact loading at. call. can cause a

jamming failure. This creates a eondiuon

where th available worm torque is Dot suf-
ficient to overcome !he friction and reverse
the mechanism.

Wonn and gear wear, caused by an
abrasive plastic filler likeglass fibers, can

cau e wearing of tile steel wormlhread and

the plastic gear teeth. Thi can lead topre-
mature failure and .lrigh friction caused by
metal debris at the mesh interface. In most
case , it is advisable to harden worm iliread
swfaces thai willi interface with an abrasive

plastic filler.
A taodard worm and gear set is defined

as one where bolh the worm and gear have
(ooth thickne e equal to one-half the eir-
eular pitch (see Fig. 1). If the WOnD. and

gear material were equal in strength. tan-

dard or near-standard toolli thicknesses
would be pecified.

When a steel wonn mate with. a heli-

cal gear made from a lower strength mate-

rial. uch as plastic. Ithe shear strength,
compre ive trength and bending
trength of Ih wonn can be significantly

greater than that of the gear. Therefore. the
thickne of the mating gear teethshould
be increased above tile standard thiekne s
and tile wonn thread thiekn redlloed.
correspondingly, to, below the tandard

thickness. This balances the worm and
gear trengths and yields a higher power
density in the same package size. Thi
concept i illllstrated in Figure 8.

Other worm and gear modification are
also .important for increased power density:
• Minimizing the worm and gear pres ure
angles will reduce mesh . eparating

forces, increase gear lootl11hicknes near
theups of the teeth where shear failures

can occur, increase mesh efficiency and

contact. ratio. and provide more teeth. to
share the load .
.• Maximizing the worm and gear tooth
depths can also add ignificantly to the mesh
contact ratio, Ihn increasing power density.

There are manufacturing llinittJ:lions.
however, controlling the degree 10 which
worm threads can be tirinned worm pres-

Fill. :8- Thinned worm tooth.thic'k Igear looth mlldJtic8tillIL

Worm Cross Section

WormO.D'.

Single
Double
Triple

Worml Thr~ad .DgllthlO:o. Retio
General Guidelines Oblerved In USB

--10--
0'.1 &1 O.2DO-Il1.2411
01.250 O.2SIHl'.ZSO
11.200 0.200-0.221'
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sure angle. can be reduced and worm
Ihread depths can be increased. The select-
ed worm. manufacturing process will affeer
these limitations.

The mo t common worm thread manu-
facturing proce ses are machining (hob-
bing. chasing. or grinding) and rolling
(c-olcI, fanning).

Wonn RoDin,g OpUmizalion
CbaraCJteriStia;

In brief. the worm rolling proc s COIl.-

i-ts 'of two cylindrical. wlating rolling

die that move from oPPO ite ides mID a
plain hait blank La form the desired
I.hreads. This is done u ing a rna hine
designed specifically forlhread rolling.

Rolled wormlhread. are commonly
specified for high volume .application.
While the tooling co t for rolled worms
can he much higher than for machined
worms, they are generally offset. by a pro-
ducti n cycle time that Ii Ihree to ix times
fasterthan machining. The rolled worm.
cycle time i even more advantageou

TH PURDY
CORPORATION

586 Hilliard Street P.O. 189& Manchester, cr 06045-1898 U.S.A.
Telephone: 860' 649-0000 • Fa_x.:860 645-6293

Home Page.:hftT:':'I/Www.pu~n~m;S5ions.(om
E-Mail: sales - urdytran-smlSSlon.U:fJm

O,M TI£ PI.RI'I' CORPOI'W'ION
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when comparing rolled mLdti-slal't worms
with maCl'lined multi-start wormslhal: some-
times require multiple passes.

A-»other advantage of rolling threads j

a generally higher quality thread flank Uf-

face texture than thai which is typical
of single-pas machined worm thread .
Better surface 'texture can maximize mesh
efficiency. reduce wear n the malin gear
teeth and yield a quieter gearset, The quiet-
nessimprovement, however. sumes that
the rolled Wonn thread has the same quali.-
ty. in term of 1111l01lt and other critical
Iihread dimension, as a machined worm.
Thisassumption i not gellernlly a good
one, as discussed below.

Work-hardened 'Iihrea.d flank. surfaces,
lie uhing from the compression oflh metal
duringihe rolling process. can produce a
harder and more durable wface.

The Effects of the Worm Rolling
Process 00 Gear Set OptimLzadoo
Rolled w rms have more rrumllfacturing

IimitatiOIlSaffecting the optimization process
than mach:ined wonns. These LimilatiOIlS
affect the followin .key thread elements:

• Tooth depth
• Tooth thickne s
=Pre sure angle

WIlen you optimize any 01l\e of these
IJ1readelements. you limit th~ =ptimizalion
of the other two. Therefore. a balance must.
be achieved by eekingthe be t eomhin
lion of th three elements to produce an
optimized wonn and gear set.

TooJh: Dep.th OptimilAlion. Thi is a
very effective tool in gear set optiroLzali_n.
Rolled worm thread Depth/O.D. guideline
data i hown in !Figure 9. Th.i guideline
data howslhat the overall quality of a
worm thread. ,especialJy lin terms of runout,
i more ,easily achieved for an even number
oflhread tarts than it is for an odd number.
The reasoni that Ithe rolling die teeth are
directly oppo ite one an the!' when rolling
an even start worm. and are offset from one
another when rolling an odd star! worm,
Offset die teeth tend ,to cause m re hending
(runoul) of the WODJl dwingtbe roumg
process. However. rolled won:n nmout can
be impl"oved by the addition of a trnigbt~
ening operation !lifter rolling.

ThoLh lhickne.ss optimkm:iJJn. Thinning
is also a vezyllectiv optimization too]
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because thickened mating gear teeihreduce
their heal and bending stresses, Tooth
thinning optimJzation in rolled worms is
limited by the requirement that some mini-
mum tip radii. must bepecified so the
material w:in flow property to the tips to
allow for iii k:JIjt line void where the two
ides of the 'thread meet during rolling. TIt

size of the tip radius limits how thin the
thread CM be. Gener.llly. a tip radius of
about .0,.0 10" is the minimum,

Pre ure Angle OplimimJion. Reduc-
tion For rolled worm requires the rolled
material '10 flow lip a steeper slope to fiI] the
rolling die profiles. makillg it more d!ifficuh
'10 achieve acceptable profile quality and
thread flank surface texture, Pre ure
angle as low as 100Uo have been rolled,
bUEthi can limillooth thicknes and'iooth
depth optimization.
Power Density Optimization Cltaracter~

lislics of the Wonn !\Ilachlning Process
Some of the most ,00mmOIl wonnthread

mJlChin1ng processes are hobbing, grinding
and chasing. When optimizing the design of
a worm thread, the same basic optimization
characteristics apply to all three processes.
Again, we'D consider the optimization of tile
following key thread elemen

• Tooth depth
• Tooth thicknes
• Pres. ure angl
Tooth ,depth.. This is limited onty by

how small the worm minor diameter can be
before causing excessive detlectiOIl and/or
bending stresses under load. Also, care
should be exercised to. avoid. undercut. of
me mating gear profiles caused by a deep-
er-lhan-slal1dard wonn thread.

TooLh' Thu:kness Optimization. Thin-
ning :is limited 'by reaching the: point where
III thread tip com to a harp edge.
However, a sharp-edged thread l1asthe
potential disadvantages of production han-
dling damage, injrny 1.0 workers bandling it.
and scraping ruld wearing of the l.oaded, mat-
inggeer teeth. In addition, a Wontl !bread can
be Iflinned tolhe point where it becomes so
weakened that it could fractweunder load

PressuTie Angle Optimi1JllWn. Reduc-
tion has limitations relative to thread ur-
face texture. A machined pre ureangle in
the 1(}-12° range will make it more diffi-
cult to control surface texture than a pres-

ure angle in the 14.5-20° range. Machine
settings can be adjusted to deal with surface
texture control, but cycle time and tooling
costs may increase.

A mJljor advantage of machined worms, .
relalive to rolled worms, i their ability to i
hold lh.rea~ runout~loser (Itan , rolled i
worms, which results III fewer noise and i

iWeal issues.
In conclusion, if a machined wonnlhread I

can compete with a rolled wonn thread in
meetin-& cost and quality goals, the gear

designer has. a greater adVaiitage in designing
a higher power density gear set 0

TlJis.nicle is bllSed on m.teri.1s ,tha'
wem .filSt' presented .t the SAE ,Plastic
IGears'", Power Applications rome
11f1ld'.Augusl264l, If1!J11;oDayton, ON.

T.II Us Mal YoII1'II1IIk •••
If you found this article of Intlrest Indlor
useful, please circle 1'Ii.

NC Tool Grinder

European Made, UTMA Model Le3S
• SIOLndardprograms for lraight, helical

and cylindrical tool grindln,g. I

• Optional pl'og:ram
for gri nding form
IDOls (valve, port,.
multi-step, ele.)
includes 'CAD
package.

.1 Menu driven wi.lh
mem.ory for
individual '1001
prog:rams.

.1 2,.J or 4 NC axes
with· C digital
servo molor' drives,.1Sharpen hobs, end.
mills, mill ing cutters.

• Sh.arpen roughlhog
mills to 13.7" length.

• Standard electronic probe 10
leach·in helix.

. ..
; \

s I ~.
Call 'DIM,..e today to,'yau-, I,e demanstrlll.lan ",deal

IEAST'1·888·,777~2729 (Mas.achus.Us)
WEST 1.800.252·6355 IIC.,liifornla)

E·M'aU:sa'leS@csa,w.com,. Website: ww-w.c aw.com

CIRCLE. 116
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IIN!DUCnON FIXTURES
The LR-PAK data sheet de-
scribes induction lift rotate fix-
lures useful for heat treating
part sub as transmission O.D.
races, I.D. cams, hub .: pindle •
C.V. joints and gears. LR-PAKs
are completely assembled and
interconnected.

A:jax Magnetherm)c Corp.
1745 Ovuiland Ayenue
Warrell, OH 44482
800-541-15.27
Fax: 3-30·.3n·S60S

CIRCLE READER SERVICE 1174

GEAR ICUnlNG
HOB TOOiLS

This new brochure includes
valuable infonnation on a vari-
ety of standard and special hobs,
as well as the new Ultmglide
coating technology, National
Broach offers II broad line of
gear hobbing machines, loots.
and services. For a. free brochure
call National Broach & Machine
Co. 81 810-263-0100.

CIRCLE IREADER SERVICE 111172

62 GEAR T·eCHNOLOGY

IDURARBAR;
Continuous cast iron from Dura-
Bar performs like free-rna "hin-
ing steel but with 10% less
weight. And Dura-Bar's superior
noise and vibration damping
characteristic make for quieter
running gears. Available in diam-
eters from 5/8"-20" and lengths
of 6'-20' .. Contact Dura-Bar for
the latest data on gear noise.
Phone: 800-227·6455
Fax: 815-338-1549
&I\'lllil: .ale @dura-bar.com
Internet.: hIIp:IAvww.dum.bar.com

CIRCLE R!EADER SERVICE .176
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HYDR~AULICCHUCKS

Schunk Inc. has expanded its
stock of hydraulic chucks to
include more CAT taper chucks.
HSK chucks. grinding chuck .
new flange-mounted chucks. plus
a greater selection of reduction
sleeves. Schunk.hydraulic chue
provide a Total Indicated Run-out
(TlR) value less than .OO3mmand
are guaranteed fcrone year.
Custom designs are available.
Schunk Inc.
MOfln.m.lle, NC
(800)772-4865

'CLRCl!E REAJJER SERVICE 11182

C'lAMPING,llECHINOiLOGY
Clamping Technology features
Emuge Corp's comprehensive
program for precision rnechani-
cal, hydraulic and rnechani-
cal/hydraulic clamping prod-
ucts including arbors, chucks,
diaphragm chucks, spindles.
drawbars and machine opera-
tion measuring systems. Cus-
tom workpiece design are used
to Illustrate a broad sampling of
Emuge clamping solutions.

CIRCLE. AEA'OER SERVICE .177
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DOUBilIE FLANK GEAR

ROll TE.STiERS
New color brochure offers de-
scriptions and specificati.ol1s of
Mahr DFI Series gear measure-
ment instruments and WrnGem4'.
Wmdows<ll-basedtest and evalua-
Ilion software. System provides
automatic. pu h-bunon IDea!.UIe-

ments and tesl an.alysis to DIN.
ISO and AGMA standards, Mel'
Corporation, 11435 WlUiamson
Rd., Cincinnati. OM 452-41.
Phone; 1-800-969-133.1.
fax: 513489-2020.

CIRCLE REAIDER :SERVICE .171

SPECIALISTS liN
GEAR'SHAPI'NG

Our brochure illustrates our
capability to cutlarge diameter,
deep-CUI gears and pline m
any material. O'Brien Gear
offers a wide variety of internal
and external capacities along
with 59 years of experience in
all types of custom gear manu-
facturing.
O'Brien Gear Company
2396, Skokie Valley Road
Highland Park,IL 60015
Tel: 847 ·433·3580
Fax: 847-433-7825
CIRCLE REAJJER :SERVICE .189

IMETRIC GEARS
NEW 432 page catalog features
technical specs for over 3400
standardized metric gear com-
ponents: spur •.helical and inter-
nal gears .. straight and helical
rack , straighl and piral bevel
gear • worm. and worm gears.
and more In modules 0.5-10.
Quality Transmission
Components
2101 Jericho Tpk, Box 5416
New Hyde Park, NY 1U)42
PHONE: 516-437-6700
FAX: 8()()..737-7436
WEB: hnp:l/www.qlcgea:r;.com

CIRCLE READER: SERV.ICe .191

mailto:@dura-bar.com
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GLEASON PFAUTER
IHIUR,THINITR,O:OUCES,

THE GP' S,ERJES:
a new line of gear bobbers,
shapers and ~rinders that share
1:1 "common platform" and lise
standard modules '10 greatly
simplify thetraditional process-
e of machine de ign, assembly
and maintenance. They're
designed to take advantage of
the latest 1001 technologies
available-wet or dry. Can liS at
(815) 877- 8900 La reque L this
brochure.
'CIRCLE READER SERVICE US?

UNBEATABLY IFAST
IGR~NDlING

H6fler' Helix gear grindin,g
machines offer a pzodoctive.
flexible, easy, accurate and eco-
nomical method for grinding
gears. The Helix. 400 will han-
dle gears up to 16" out ide
diameter with Df ~anging
from 50--2.5, while the Helix
700 handles gears up [0 28"
with OP from 25-1.6. For
additional information visit
www.hofler:com.

CIRCLE READER SERVICE 1188

Anderson Cook stands technology
on end with vertical spline rolling,

machines. Power is supplied by
electric servomotors - no
hydraulicsl Morand ·V"

series machines
integrate

inlo 'I

compod
manulactur·
ingcells- I

they save time
and spaoe,

Gollar wrile Anderson Cook
Incorporated, 17650 15 Mile Rd"

Fraser, Mil 48026,810.293.0800
www.cll1dersonc:ook,c:om

The life of FRENCO Class V
splLne gages consistently oulper-
fonns convemlonal steel spline
gages by as much as 300%. some-
times' mucb as 500%! Special
delivery 0:17 to 8 working days is
also an option. For information on
this or an}' OCher Frenco product,
please conlDel lIS. EURO· TECH
14665 W. Lisbon Road.
Broo'kO ld. Wl 5,3005·]616,
PluHle: ,(414) 781-6717
Fax: (414), 781-2821
!E-mail: eurotech.@execpe.com

'CLRCLE READER SERVIOEI1185
CIRCLE 1133

SElJl GEARS IN
CYIBERSPAICE

The Power Transmi sian Home
PageT1tI' is the Web's leading
direcLory of power transmis-
sion manufacturers and suppli-
er. Hundred, of buyer visit.
KlKIw,po,weNranm;ssion,com
each day [0 find the ,righl. manu-
faeturers for their jobs. Call
Anthony Romano at (S47) 437-
6604 10 :lind out how inexpen-
sive and effective Internet mar-
kelIng can be. Mention this ad
and receive II FREE bonus page
of advertising with your order!

'OIRCLE REA!DER SERVICE 11199'

I

Hi -.hl Prec'i.ion - AniY Quantity'
Uniquety positioned in Ihe powertrain componen11 mdu1try, MRA
con fulfill 011 of your splined $hoh needs, from prototype to produe-
tion, spline rolling to (emplel shafts, we win prO\'ide you with the
quolity and delivery you need, ond save you U$,,,

, ·M·· RA·. .... 4.1785 Macomb Industrial DIM!
~. I, - Clinton Township, MI 48036

- INDUSfR.IES 810.95.4-0700, Fa 810.9540706
AN ANDERSON COOK COMMNY

MAYIJUNi Itn 63

http://www.cll1dersonc:ook,c:om
mailto:eurotech.@execpe.com


.' Top manufacturers from around the world

'.'The latest in service and technolcqy

• The world of Qlear manufactunnq at your desktop

Explore a virtuall version of .AGMA's Gear IExpo '99
for a sneak preview of the upcoming show.

www.geartechn%gy.com
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_____________ .P,RODUCTN.EWS ..

Welcome! to' our Product News pa.ge. Here, we, feature new products of interest to the gearandl !gear prod:ucts markets. To gel
more, informat.ion on these items please cirel'e, the Reader Serv:iee 'Number shown"

Aame Treating Systems, Introduces
INew Flame':Tr,eating Machine

Oliver Gear of Buffalo, NY, is now
hardening gear teeth on a machine built
by Flame Treating Systems, Inc .• that
treats 'the flank of teeth ranging in size
from Ito 4 diameeal pitch. U _uaUy
used for pinions on reducers. the gears
range in size from ~8 to 52 cut lee!.h,
13,.64 to 54.67 inches in diameter and
from 2.5 to 4.5 inches thick with
weights of 80 to 3,500 pounds.

The teeth. SAE 4140-4150. steel. are
hardened 1.0500-600 BrineU to depths of
0.1.25 inche on the pireh line without
hardening the gear bub. The process a] 0

strengthens the teeth by creating internal
compression stresses that counteract
external teasion stres es. Original and
operating co ts of the FrS] machine are
considerably less than tho e for a com-
parable induction heating sy tem.

The machine's components include
two water quenched brass flame heads
with either ~ inch or 3/4 inch heating
width; a cabinet w.ith controls for the
flow of oxygen and fuel, flame tempera-
ture and heating time; a yoke assembly
for the heads; a water-cooled. high-
capaejty heating torch. mounted in a
BUG-O scanning mechanism holder; a
quench collection tank with pumps,
heater and manual turntable with. tops;
and a fan-style heat exchanger with a 1-
hp pump ..The gears rest ona free-spin-
[ling turutable that is locked in place by
a spring-loaded V-block inserted
between 'teeth. then manually retracted
after the heating of each tooth is, com-
plete. The rate of movement of the flame
heads along the teeth is automatically

controlled. The hardening times per
tooth range from 1 to 2 minutes at pres-
sure gage settings of 50 psi for oxygen
and 20 pSI for fuel.

For more information contact Mark
Sirrine at FrSI at (800) 435-5312 or by
fax at (919) 956-5057.

Circle 301

Dodge Introduces New Modular
High· Torq,ue Gear Drive

Dodge has unveiled its new line of
Quantis In-Line Helical (lLH) gearmotors
and reducers ..The Quantis ILH.offersthe
most advanced helical gear and design
technology on. the market It is specifical-
ly engineered to deliver higher torque per -
formance in a compact housing. Quantis
feanaes a complete modular design to
ensure shorter delivery cycles. Us one-
piece case construction is del igned to opti-
mize overhung loads while its all ground
gearing provides greater power with lower
noise. Quantis ILH gear drives deliver
efficiencyratings up to 97%.

Wi.th Quantis, users can now downsize
and still achieve higher horsepower rat-
ings size for size. ensuring improved cast
containment and process reliability.
Output torque ratings are up to 14,870
inch-pounds, with input power ranges
from [14· horsepower to 20 horsepower.
More than 2 million combinations are pos-
sible from stock and non-stock parts, and
Quantis is dimensionally interchangeable
with major global oompetitors.

For more information on the new line of
Dodge Quantis H..H gearmotor and reducer,
call Rockwell Automation Power Systems
at (864) 297-4800 or fax. (864) 281.-2433
and request literanne Di\1R-1987-1.

Circle 302

S;pecia,1Racks ,and IPinions
Elimina,te Need to, Design A'round

Standard Gear Components
Design engineers can design mechan-

ical movements into their equipment
more practically using custom made
racks and pinions rather 'than de igning
around a standard gear component.
These special pinions and rack: • manu-
factured by Rack and Pinion, Inc" are
often more cost effective than standard
components, What's more. the e compo-
nents can. be made in less than a week
(4-6 weeks is standard).

Pillions are available up to 6-incb
outside diameter with shaft lellgths up
to 1.0 feet. Racks can be ordered .n
lengths to meet specific requirements.
A wide range of'materia] ,heat treating
and noncorro ive plating is available.

"Now an engineer can specify a rack.
and pinion that fit his design rather
than trying to design around a tandard
rack. and pinion," said Jim Geisrnan,
Rack and Pinion, Inc, CEO.. "Glas cut-
ters find the quality of the special rack
teeth and gears provide smoother cut-
ring head travel for better accuracy
during the cutting process. Plus, die
and injection mold makers appreciate a
rack and pinion making source that
helps them solve special. part ejector
applications along with delivering a
quality product when promised."

A 16-page catalog is available. To
obtain a copy. or to receive more infor-
mation, contact Rack and Pinion, Inc.,
at (800) 722-5008 or by fax at (517)
563-8874.

Circl.e 303
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pr'_ci'_iolnl thrDug!hl dislTland

'flolr Gear Dressing ApplUcaltiions

tailor fax us your gear dresser requirements,
You will Qluickly discover what leadingl U.S, giear producers have learned.

Dr. IKaliser gear dressers ere the best value availlable.

Pio,poinl Accuracy in CN:CI'ns]lection
A CNC inspection machine capable of

measuring wonnwheel gear cutting hobs
and fly tool has now been developed by
Holroyd. Calibration re ult have con-
fimled the measurements of this machine
to within 2-3 microns. Thjs machine pin-
points the profile, pitch. lead and divide
of hob as well as relevant vital details
for single-point nytools.

For inspeetion- the caning tool is
placed in the machine's vertical axis, and

**'INTRODUCING**
1-2' DAY RELAJI SERVICE
NEW SOUTH CAROUNA FACIUTY
SPA or DSA DRESSERS

AddiC,ionllly:
Dr. IKliser IDffars Slrip and Replace
Services. We build, design lind
guamrtH gear dressers for
• Reishllller SPA.
• FluierDSA
From your gear summary chins
• Direct-Pllted or Sintered
• Sing'e or Double-Sided Dr... ell

w. offer our Customers
'. Highest Accuracy
• Competitive Pricn
• F.st~ Delive"
• Relap &. ReplacingService

Distributed by:

S.L.,Munson
&: Company

then measured by a contact probe linked to
encoders. Stepper motors position th
probe and enioZe digirLzed m:easuremenr
infon:nation '10 be fedintc a computer. Thi
gives theoperater detailed readouts of tool
condition both. on-screen and in the form
of printed statistics and graph. This piece
of equipment is being used by Holroyd to
heJp manufacture new hob . by verifying
accuracy, monitoring tool wear and con-
firming the accuracy of the re harpening

process. and by prod:ucing digital repre-
sentaaons of Ibe profiles [Q • imulate the
contacl ,condilion genemred by the cutu::r
uing computet modelinglecJ:mique .

For more infonuation about the CNC
inspection machine. contact Holroyd at
++(44), 1706-526590 or visit their Web
site at www.holroyd.com.

CLrcl_ J(J4

401 HUller St, Columbia. SC 2!l201
IPhone: 1.m775-13911-lfall: '1·Bm-92!I-05II:J
E-mail: slmunson@llmunson.com

Roundness, I elslI~ing Machine has
:Style andl Su'bstance

New from Taylor Hobson. the Talyrond
265 marks a radical departure inpreeisl 11

instrument. de ign. NOI. only does it have
many performance enhaacemeu suchas
high aceura y vertical traightness, it also
blend engineering excellence with er-
gonomics and ae thetic . Thi jis!he first in
a new series of inspection machines that i
designed to increase overn11 ease of use
while decreasing overall co t of ownership.

AU functional elements. from the 'COD-

trol panel to llIe oftware, rely on "intu-
itive recognition logic" to guid eventhe
casual. operator through complete meas-
uring tasks. Installation or relocation of
the Talyrond 265 t afeand easy thanks
to buill-i.n lifting bars and even distribu-
tion of weight Routine calibration and
alignment procedure have been simpli-
fied to greatly reduce the cost ofcertifi-
catienand maintenance.

Improved manufacturing techniques
provide the customer wilh the combined
l)ellefits of [ower initial cost and increased

66 ClEAR TECHNOLOGV
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CIRCLE 129

We' 'walnt to work withl YOU!

CIRCLE 136

• Oears
• Hobs
• CamShafts
• cranks:hafts

• spnnes
• snaper Cutt,ers
• Worm sets

The field-tested, PC user-friendly RC-400, has
quality, accuracy, small footprint, 360" rotational
probe, and is affordable.

Basic package inspects space, lead and Involute.
Many software options are available as w 11as cus-
lorn-designed packages.

Free Video AvaHabh:
Reto 'fechnology, :Inc.

351 /!IDe Road, Dayton, OH 45449-2388
TEl..: (937) 859-8503. FAX: (937) 865-0656

www.rolotech.eom

WAY/JUNE 1181 61
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The data sheet describes the variety of
configurations pos ible when the unit
are coupled in tandem, allowing overall
length 10 be held to a minimumin a more
compact design than can be achieved
with smm!a.rd gearboxes. Available in
seven sizes, the units offer a 5 to 800 HP
range, with constant horsepower at each
ratio. The units have input speed of
2000 RPM and ]2 to 288 speed change
are available by coupling four units.
These units maybe equipped with either
standard or special. ratio .

Copies of the Multi-Speed Drive data
sheet are available from Andanrex U.S.A..
Inc., 1705 Valley Road, Wanamassa , NJ,
07712 or Jog onto their Web ite at

www.andantex.com for fu1l:ber infonnation.
Cin:le306

flexibility. The Talyrond 265 is built around
a modular concept, which means fewer dis-
crete components while still providing a
wide selection of options and accessories.
Choose a 300 mm or 500 rnm measuring
column, manual or automatic centering and
leveling and po ilion or measuring horizon-
tal axis. The machine is fully CNC pro-
grammable. Contact Taylor Hobson at
(800) 872-7265.

____________ IPIRODUCTNEWS _

Technica'l Datal Sheet for C'ompac1
Multi-Speed Gear Tr.ansmissions

A technical! data sheet featu_ring photos.
and diagrams of a . erie of multi-speed
drives from Andantex USA, Inc. de-
scribe the great versatilijy of their per-
formance capabilities. Tile units are 96%
efficient with a rated life span of 10,000
hours. The units have precision ground
gears, splines anel housings that Ca:1I

withstand 24-hour~a-day operation.Circle 305

AMI Systems Co. announces that it is now a
manufacturing source of spiral 'gear roughing
and finishing cutters and bodies.

We also can manufacture new spiral
cutter bodies in diameters of 5"lhrough 12"
at present.

A/'IN can also supply roughing and finishing
cutters, hardware and replacement parts lor
most 5"-12" diameter bodies.

Whether it's service or manufacturing, con-
sider us as an alternative source for replace-
ment parts and hardware as wet! as bodies
and cutters.
You'll be in for a pleasant surprise.

NiEWIStraigllt Bevel Cutters.
I

Royal Oak, Michjgan 48067
Tel: (248). 544-3852' Fax: (248) 544-3922

68 GEAR HCHNQLQGV CIRCLE 111

c,~cILubricants Introd'uces New
Cutting IDili

Introduced as an alternative to water
based coolants, CLC's new Chern Cut HX
CNC 11 NS is a low smoke cutting oil. for
CNC machines that is de igned to work.
with all metals including brass, aluminum,
tool steel, stainle s steel, titanium and all
high alloy steels. The oil is made with a
special, high quality base stock containing
biodegradable natural additives. The
major benefit of this product is that it pro-
duces minimal smoke, even when remov-
ing large amounts of metal.

Red in color, the oil is odorless and
contains no sulfur or chlorine. Also, it
has a.flash pointgreater than 500QF anda
fire point greater than 550°F with a vis-
cosity index of 208.

For more information about Chern Cut
HX CNC 11 NS, contact Paul LaGrippe at
CLC Lubricants Company at (800) 543-
0505 or by fax at (630) 232-79] 5.

ClrcJe 307

Sendy.our now Iprod·llct
releases to:
Gear Technology
14011ILuntAvenue.
Elk Grove Vinage, Il'6OOO1
Fax~:847-431-6618.

Tin Us WIllI V.. 11Ii.....
If you found this article of interest and/or
useful, please d ..... 212.

http://www.andantex.com


t--t----t--t--t-t-.TRVE DIMEM5'ION GE'AR INSPECTION

Provid s a, mal
ban/pin mea urrnen
,..'.' nr helical or pur
g ar r pline wi thout
the n ed of 0 tly~-;
setting ma I!e .

Provid

9" O.D.
8" I.U.

851 OHIO PIKE '" CINCINNAl1, OHIO 45245, ",(513)152-6000
CIRCLE 137

'E'I ~l
I

-I•
FOR MORE INFORMATION, CONTACT:

AMERIC,t,N 'GE.AR ~UF".o.cruRERS AsSOCIATION

• PHONE !703) ,664-021 I

'. FAX.(703) 684-0242
• E-MAIL: GEARe;xPO@AGMIo..ORG

'. WEBSITE: WWW ....GM s: ORG



-- - -

SERVICE
- -

• HOB SHARPENING,

• SHAVING CUTTER GRINDING
• 'TiN. liCN. & TiALN
COATING SERVICES

• ICUSTOMI HEAT TREAT SERV1CE

PICK UP AND DELIVERY IN MANY AREAS

Gleason PFIWTE~ WURTW
CUTTING TOOLS CORPO'RATION

('Fo~merlv Pfauter-Magl'CuttingllMI's L'P:I
1351 Windsor Haad, P.O. Box 2950

loves Park, Il61132-2950
Phone (815) 877-8900

Fax (815) 81J-!0264

CIRCLE 1i57

GEAR TOOTH
GRINDING SE:RVI'CES I

Spur - ,Helical- D,QubleHelical
Capacity up to 60'.5" 0.0., 1 D.P., 29'
Stroke. All ground gears 'certified up to
AGMA Classl4t on Zeiss-Hofler 1602
CMM. Inventory of grinders includes
Hofler 800, Hofler 1011O, 'Hofler 1253
Supra, Hofler 15001and Hofler Nova
CNC 1000' (Fully CNC with on-board
CMM checker).

Kreiter IGeartec.h
2530 Garrow St., Houston, IX 77003
Phone: 713-237-9793 Fa,x: 713-231-1209
Contact Mr. Willie Whittington II I
Visit our Website at
www.kreiter-geartech.com

CIRCL'E 163

HIOB SHARPENING
SERVI'CE

Contour Induct,io,n
Hardeni:ng ,speciiali:sts '

Spur, helical and bevel ge.8rs
Our gear harden.ing equipment
includes 3 NATCO submerged
process machines and 4 AJAX
eNe-controlled gear scanning
machines. We can tool to meet
any production need. Call for a
company brochure'.

.American M'etal ')irea.ingl Company
1043 East 162nd Street
Cleveland, OH 44103

(2161431-449'2
fax: (2161431-11508

-

Star Cutter CO'..IlZ -.1927
7ff./!!!!:.4/ ~IS0-9001 CER1lF1ED

.THIN FILM COATIINGS
West Branch Industries

Subsidiary of Star CUller Co.
2083 W. M·55, WeSlBranch, MI48661

t·888-Resharp ·'-888-737-4277
PllonD; I.Su) 345-Z11&5• fAX: (517) 345-!5660

CIRCLE 170C'IRCLE 156
- -

GEAR TOOTH
'GRINDING SERVICES

• Cost effectiv,e gnr tooth 'grinding
specialists

• Gear manufacturers are our only
customers

• Prototype and production quantities
'. Capacity to 27.'5" P.O., 3,5 D. P.
• Able to match delivery to your

requirements
'. All service to AGMA standards with

Certified Gear Inspection Equipment

• Precision GrolInd Spur, Helical and
Pump Gears to AGMA Olass 15

• The latest grinding technology including:
'. Reisha.U9rRZ300E

Eledronic Gear Grinders
• Gleason TAG 400 CNC High

Production Gear Grinder
• Cincinnati Milacron CNG

Cylindrical Grinder
• Continuous Process Improvement

Utilizing SPC and Quality Planning
• JIT Delivery using Innovative

Stocking Programs

800-447-2392
F8J: 716-874-9003
www.nlagaragear.com
emall:lnfoUnlagaragea:r.com

PRO-GEAR COMPANY, INC.
23 Ilick Road [)epew, NY 114043

Phone (716) 684-38111
Fax (716) 684-7717

CIR.CLIE 169 'CIRCUE166

Rates-Line Clas ified: 1"minimum, $285.Additional line $35per line (8 line per inch). Display Classified: 3" minimum:
lX-$650,3X-$605, 6X-$570. Additional per inch: lX-$220, 3X-$21O. '6X-$200. Gear Technology will set type to
advertiser' layout or deign a cla sified ad at no extra charge, Payment: Full payment roo t accompany classified ads. Send
check drawn in U.S. funds on a U.S. bank or VisaIMasterCard/American Express number and expiration date 'to Gear
'Eeclmology, P.O. Bolt .1426, Elk Grove Village, IL 60009. Agen.cy 'Commission: No agency commission on classified ads.
Materials Deadlline: Ads must be received by the 20th of the month, two months prior to publicaticn. Acceptance: Pllblisher
reserves the right to accept or reject classified advertisements at his discretion.
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SERVICE

HOB SIH!AIRPENIIN:G
1(16112) 425-52:4,7

IHSS& Carbide up to 5~ Oia.
Straight Gash,

Sharpened &.Inspe,cted
Per AGMA STANDARDS

Quick Turnaround

KORD SHARPENI~NG, SERVICE
9530 - 85THI AVENUE NO.· MAPLE

GROVE, MIN 55369

CIRCLIE 159

MAAG PARTS AND SERVleE

Originall MAAG Parts for all:
• Grinding Machines
• Shaping Machines, (SH)
• Inspection Machines

Swiss Trained Service IEng;ineers:
IRepairs to 'Complete Rebuilds

• Calibration
• C'ertification
• Eva,luations

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

Becker GearMe'isters. Inc.
18(10)423-2537 -15,116) 8211~3967

Fax: (516) ,821-3810
Chicago. lllinois

CIRCLE 192

ICOMPUTERIZED
GEAR MEASURING

~~). Composite Gear Analyzer®
~oftwlr81 spe:cificallr designed to

aCcUfatBly acquire signal from Rad lillers.
• Runs Manual and ,Automatic Modes
• Real-time Graphics
·Inst.ant Calculations:

·rotal Composite Variation
• Tooth to Tooth Composite Variation
• MaX/MiIl/Avg; Test Radius
• Pitch line RUllout
• AGMA Tolerances and Classification
• Progra mmablefo r Custom Setups
• Automalic Nick Removal

PROFIT IFROM OUR EXPERIENCE
-

INVOLUTE .. LEAD· INDEX· COMPOSITE
Profile' E/lginelring ..lfllc.

D r11m 100 Iljver SlrIIat
,~-.~ Sliringfield,. Vl11l!i156

:7 '\lo . I{80Z11185"9176, Fax: (1III211lll5-e5ll'

'CIRCLE 193,

If y'ou make power
transmission components,

you may be rnissinq
valuable sales.

CaU
Anthony Romano

at
(847) 437-6604.

'to! ... Y I J U N E. '1119 711



III ---ADDENIDUMI------ ..

Cool Gears
Gear Technology's bimonthly aberration - gear trivia, humor, weirdness and oddments for the edification and
amusement of our readers. Contributions are welcome.

10'1 t's nice to have a claim to fame.
I "We're probably the world's fore-
I I most authorities 011 making gears
I out of ice," says Jeff Root of Virtual
Engineering, Plymouth, MI.

Root's firm built what is believed to be
the first working clock ever to be made

out of ice for the 17th Anneal Plymouth
International foe Festival, held January
]4-18, io Plymoulh, Michigan.

"We wanted to get into the Guinness
Book a/World Records," Root says, "and
none of us thought. we could sit on a flag-

pole for two years, so '!his is what we came
up with."

The 6 x 12-foot dock included 11
working gears, all made from ice, the
largest of which was four feet across and
weighed 77 pounds, The ice gears were

designed using Pro/E gear models that the
company keeps available for free down-

load at their Web site (www.ven.g.com).
The models were converted into G-

eode and transferred toa homemade CNC
router. The router was used to make ply-
wood templates of each gear. The ice
clock gears were manufactured from the
templates on-site using a custom-made,
three-axis router ann that was made out of
garage door hinges.and plywood.

The Virtual Engineering team wanted a
nice line of gears !hat accomplished a
12. GEAR TECHNOlQGY

3600: 1 ratio. ''We had to use a lot of
extremely non tandard DPs to get every-
thing to line up right," Root says. "Careful

examination of the picture will reveal that
we also used some dramatically different
tooth profiles to gel. the job done."

Unfortunately, warm weather prevent-

ed the team from running their clock for

very long. The temperature had risen to
about 43°F the day they were supposed to

run the clock, so they disassembled it and

put all the pieces under snow-covered
tarps, The next morning, at about 4 a.m .•
they ran the dock for about 15-20 sec-

onds just to prove that it worked, Root
says. However, though they had designed
the dock to work via ice weights without
external power, the team planned to use

an electric motor to power the clock. for
continuous operation.

Even though the clock only ran for a

few seconds, the Virtual Engineering

team considers their effort a success.
The company used the project mainly
to demonstrate thei.r capabilities and to

recruit potential new engineers, Root
says. Plans are already underway to
build an even better jce clock for the
next festival.

"We're the first to admit that there's
absolutely no possibility for commercial
applications made out of ice," Root says ..0

Top: The ice clock IIsed a straiqlit jine 01
gears ID achieve a 3600:1 ratio.
Midcl/e and Boltom: The homemade CNC
roeter used to make gear templates,

The Addendometer: If you've read this
far on the page and enjoyed it, please
Icircle 225..
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