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Gets the job done
in half the time.

A speed gear tlrat's conl'fntionall}' plunge shaved ill 24
seconds can now be POWER SHAVED illjust i2 second ...

Vast improvements in green having cycle times like
this are mow possible with the breakthrough POWER
SHAV[NG'~ proces . The machine platfonn is the
revolutionary new Gleason HURTH ZS 130 T. de igned
to greaUy reducethe unproductive "auxiliary" lime.
common to conventional shaving machines - while
raising machining speed and feeds La new level. .
For example:I. It auto-meshes the workpiece 10 ,<I constantly rotating

culler oa-the-fly, saving time and 1.001life.

• The shaving cutter continuously runs at a constant
speed and without a direction change of rotarion
during the cycle, . aving time and ensuring more
consistent results.

• While shaving one part. a second workpiece spindle
is, being loaded and the workpiece is prealigned a:nd
indexed. Thus, load Lime is reduced to just one
second for swiveling [he workpiece pinene into
position.

• The new pan is automatically synchronized to the
shaving cutler speed, while the finished part i spin-
dried to remove coolant

• It's then POW R SHAVED in half the lime of a
coaventienal machine.

The Gleasonl ,---arks
1000 Universiiy Ave., P.O. Box 22970

Rochester; NY 14607-1282 U.S.A.
Phone: 716/473-1000 Fax: 7161461-4348

Web site: www.gleasOlu:om
E-Mail: sale@gleason.com

http://www.gleasOlu:om
mailto:sale@gleason.com


Gold Star Coadnp, Inc.- 2234 S. Dam Road
West Branch, HI -48661- Phones: (5 17) 345·7160
(800) 426-2538 • Fax: (51T) 345·3020

Gold Star Coatings,lnc.· 1580 Progress Drive
Rjchmond,lN 47374 • Phones: ('165) 935·7424
(800) 686·]158 FAX.: (765) 935·7631
NationaJ FAX: (800) 241 ~6616
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For h'igh volume gear inspection
systems, you can't beat Moorre.
Here's why:

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

MOORE Technical Back-up
Moore's U.S. operations provide over
1,000 employees arld a 375,000 sc.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.

--

Aulomal1c fight mesh mspectlon syslem

-

I ._~ ...

P,rchdlo~ ,n!pOdlotl ~
Un.ver.sal center cJ,slonce gear checker

-------

MOO.RE's Size
Moore is large enough to
handle major programs
and specialized enough
to assure you personal
attention.

Call Or fax rhe Moore Geor
Gaging Experfs Now

Tel: 1-215-646-7400 Ext. 2352
Fax: 1-215-653-0347
Attention~ Gear Team Mociulor goor blank hrure Manual roll ,Ionel

[MPOREl
"rhe' Measurabl'e Dilferenfe"

Moore Measurement Solutions
1.201 Sumneytown Pike, Spring House, PA 19477
www.moore-solutions.com/mms
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The Success of 0 r ustome
matter what bu ine s you're in.

O you need customers. More
importantly. you need cus-
tomers who can and want to

pay for your good or services. U'sin our
best interest to do everything we can to
make sure OUj eu tomers are uceessful
with the product or service , they buy
from I.l I as I believe that our wages are
paid Din by OUj companie , but by their
customer.

This is true of any bu iness-for pub-
lishers as well as gear manufacturers. For
example, if an advertiser places an ad and
forgels important information. like his
phone number, it's more than being
nlc~it' good business-when I inform
hlm that it would be w:i e to include it.

U the advertiser place an ad and he
gel no re ponse, whose ffllllt is it? Doe
it matter? From my perspective, what
matters j that he's not going to be uc-
ces :fu] wi!h our magazine, and he's not
likely to advertise again. What I want is
more cu tomers, not fewer, so if there'
,anything I can do [0 make him more sue-
ce sflli. it's in my be t interests to make
sure he doesn't fail

Sometimes if easier to see these
things when you're the cu tomer. I've
recently had an experience I'd like to
hare with you.

Not long ago we purcha eda new
computer EoI' our office. directly from
Micron Technology, Inc., one of
America's large t mail order computer
upplle:rs. We have several other Micron

machine . and each of them has a1wa)'s
performed well.

When this particular machine arrived,
we found that for some reason it would
not connect to our Novell network We
couldn't understand the reason. becau e
every other machine we had ever bought.
including our other Microns, attached to
the network with no problem, right out of

the box. Of 'course. we consulted Micron.
and they were extremely diligent in trying
to help us olve OUj problem. They had us
end the machine back to them, where

they worked on it, swapped out orne
parts, and tested it.

However. when we received the
machine back ..it still didn't work. Micron
continued to work. with us to tty to olve
the problem, and eventually we were put
in touch with one of their Novell-certified
networkengineers, He, £00, was baffled,
From what he told us, the machine was
suppo ed to do what we wanted and need-
ed,and there snolild be no re on why it
would not work. for us.

Thi went on for some time. inally. [
received a letter from Micron's "Office of
'the President," which informed m that
Micron was washing its hand of the
problem. that Lhey were unable to support
3m party software (which in our case
meant Novell). Despite all the efforts of
the customer ervice people and the engi-
neer who tried to help, us along the way.
this one letter made me feel as though the
company di.dll't care that. their product
wasn't doing what the)' or I expected il. to
do. ~ responded with a letter of my own,
expres ing the e feeling and asking what
I wa uppo ed to do with the machine
now. Wa Ijust out of [lick?

Micron has yet to respond. Right now.
the machine is itt.ing in a corner o:f our
office, back in its box, and it ha n't been
touched for month .

The reslly untortunate thjng is !hal
except for!h offic-e of the president.
Micron seems to have its act together. In
fact, some 'of their sales literature sounds
almost like I could have written it myself.
The "About Micmn" section of the compa-
ny's Web page begins: "Micron
Electronic is preparing for . uccess, Your
success," The ection titled "Vision," ends
with the statement" ... ultimately. your sue-

cess is our success ... and we wantro win."
How is it. then, that ] fell through the

cracks?'

11seems to me that it's an awful waste
for Micron to have spent. an that time and
money trying to help me only to have
their "Office of the Pre ident" decide thai
doing bu ine with m wasn't wonh
their time anymore. With one decision,
the company' management not only
undid all the goodwill. that it employees
had worked so hard 10 build. but they've
caused irreparable damage to a relation-
ship with a customer who, under other
circum lances, would have bought from
them again,

I understand the concept of cutting
your los es, of not throwing good money
after bad. Perhaps there are mitigating
circumstance about which [ am unaware,
AU m know i that [ have a. compllter that
won't work for me, and J feel as theugh
I've been Ii'll down. I wonder if Micron'
employees feel the same way.

Michael Goldstein,
Publisher and Editor-in-Chief

NOVEIM!BE!lIDIEC'EJoIBER .UI '1



KAPP and NILESare manufacturers of gear and profile grinding machines for the automotive, aerospace

and commercial industries: innovative - reliable - efficient. The compound pinion at right used for powering

heavy equipment. is ground on a KAPPVAS machine to increase load capacity. Call us for details.



Representing KAPP. NILES and KAPP TECH:

KAPP SALES & SERVICE LP, 2870 Wilderness Place,

Boulder. CO 80301, Phone (303) 938-9737 Fax (303) 447-1131
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HOfter Mascmnenbau GmbH
Indusbiestr. 19
D·76275 Ettlingen/Germany
Tel. +49 1243 599·0
Fax +49 1243 599165

MEGA 1250 1600
2500

Gear dIarnd"er up to
3500 nun (l38j
0rtndblJ Dlke 1000 mm (401
HelIx ar1Jle ± 35°
Module 2 - 30 (Dr 13 - 0.85)

For more
information
call or write:
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La~~\:I~~~:i~:t~~iHI'oln:
The machine is called a streamliner. It

is thirty· one feet in length and three feel
wide. It weighs 3,400 lbs, and looks like
something out ofa science fiction movie.
It's the Thrbinator HI .andit's the
machine that Don Vesco used when he
broke the land speed record for wheel-
driven, gas turbineautomobiJes (as
opposed tolbru t vehicles that use jet
engines to reach speeds over 700 mph)
out at Utah's Bonneville Salt Aats this
year. Vesco's record-breaking speed was
4]7.529 miles per hour. To accomplish
this, Team Vesco, put an Avco Lycoming
T·55·L IlA SA gas turbine helicopter
engine in the car ..The engine generates
3,750 horsepower at [6,000 rev/mille-
more than enough to push the Turbinator
ill (0 record- breaking speeds. In theory,
the Lycoming could push the car past 600
miles per hOUT, 1,00 miles per hOU1 or
more over the tires' top, rated speed!

Of course, peed isn't everything ..
There is also traction.

At speed, the tires are almost never
firmly all the ground at the same time.
According to Don Vesco, the driver,
mechanic and co-designer of the
Turbinator, the tires jump and skip over
sections of the l l-mile course. This sub-
jects the driver to vision-blurring vibra-
tions and the drive train to varying loads

as the car builds up speed and races for
the finish line. That is in addition tothe
9,000 lbs, of gear-stripping torque com-
ing out of the Lycoming Turbineengine,
That's enough to give any transmission
designer night sweats.

The solution that Vesco and his gear
designer, Bob Hodgkinson, came up
with was to eliminate the transmission
entirely. Instead, they built a gear reduc-
er with three gears made from
Carpenter's Aennet 100 steel. This, cou-
pled with the locked 1:1 from and rear
differentials, means that the Turbinator's
drive train is actually a direct drive sys-
tem. "We wanted to make the system as
bullet proof as possible," Vesco
explained. "The gears are AGMA 12and
were cut and ground from a single bar of
Aennet 100 with the shafts integral 'to

the gears." This allowed them to' increase
the strength of the parts and avoid the
problems associated with shafts flexing
and moving in their bearings.

What made this possible was the
engine itself. According to Vesco, it is the
turbine engine's blades, not the engine's
power plant, that tum the driveshaft and
the wheels. "It's basically an engine with
a hollow output shaft running throughthe
middJe," said Vesco. "The output shaft
comes out the fron: and ha four fan
blades in the back. The exhaust from the
engine turns these ran blades, The fan

Don Vesco, and Ule Tarbinlllor m..Courte.sy of Team Vesco.

Welcome to IRevol'utions, the co/~
umn that brings you 'he 'atest,
most up-to-date Bnd easy-to-reld
information about the people
Bnd technology 0" the gear
in.dustry. Revoludons wel,comes
your submissions. PleBse send
them to Gear Technology, P.O ..
Box 1426, Elk Gro", Village, Il
60009, fax (Sf7) 437-66tB or ,-mail
Ipeople@geartechnology.com. If
you'd like more information about
Bny of the articl,s th,t IppBBr.
please ci~cletbe appropriate num-
.beron the Reader Service Card.

blades, astbey tum, drive the car." Thi
means that the engine it elf acts like a
torque converter in an automatictrans-
mission in that it bui Id UP. yet never
provides full power to the wheels due to
a slight energy loss in the turbine itself.
Therefore, it takes a little time for the
wheels tocatch up to the power plant.

The wheels aren't the ollly thing that
have to catch upto the power plant. It'
taken Vesco himself a few run to get
used to driving !:hat fast. "At. first ~ was
amazed, five miles gone and I didn't
realize it," he said. "Now, I'm waiting
for it, My mind is going as fast as the
car;" Today, that speed is 417.529 mile
per hour, Next year, 500 miles per hour
will be within their grasp. "With. our
highest ratio gear reducer and enough
track, the car could probably go as fast as
700 miles per hour," said Vesco. "But
rignt now, that's not realistic." Perhaps,
but it is only a matter of time.
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H!olographic
Measuremenlls i:nl301

Non-contact measuring sy terns have
been electro-optical or laser-ba ed in
nature, the first taking a digital image of
the part under inspection and comparing
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it to a digital nominal part, the second
using lasers as a kind of touch probe.
Both are precise methods, but the folks at
Optimet believe that they have come up
with something better ..They have intro-
duced holographic measurement to the
art of gear metrology.

Optimet, a division of Ophir
Optronics, Inc., has just developed a new
way to precisely measure parts. Called
the Conoprobe 1000, the unit is a gener-
al purpose, non-contact measurement

probe that uses the concept of conoscop-
ic holographic measurement to create
three-dimensional digital images of the
parts it measures quickly and from
remarkable distances.

What is Cenoscopic Ho.logr,aphy? In
regular holography, a three-dimensional
image is formed when an interference
pattern is created between two coherent
light sources, such as lasers. The beams
from these light sources, called the
object beam and the reference beam,
travel at the same speed but they follow
differing courses. This creates what is
called the Gabor Zone Lens (named
after Denis Gabor, the Hungarian physi-
cist who discovered holography in
1947) and the image.

Conoscopic holography is slightly dif-
ferent. It uses the ordinary and extraordi-
nary components of a single coherent light
beam passing through a urn-axial crystal
to create the hologram, This conoscopic
hologram has fringe periods that can be
precisely measured.

The Co!!oprobe 1000. Courtesy of OptimeL
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REVOLUTIONS
The Technology. This method uses

concentric optics that function regardless
of their position to key optical elements,
making the system flexible and rugged
while maintaining repeatable precision to
1I8000th of the working range. The scale
of the measurement, from sub-microns to
meters, is adjusted by changing the objec-
tive lens on the probe. And because the
probe is collinear, changing over to bend-
ing optics will permit measurements to be
taken around blind comers.

The new system is also surface inde-
pendent, meaning that it can create holo-
grams from a greater variety of surfaces
than previous non-contact methods. This
includes very shiny objects as well as
those with wide variations in reflectivity.
It is also capable of working very close
to grazing incidence, a mere five-degrees
from normal incidence in all.directions.

The Conoprobe 1000. Designed to
be integrated into existing measurement
systems, The Conoprobe 1000 is capa-
ble of taking up to 700 data points per
minute while the probe is in motion.
This permits the unit to develop precise
holographic images of virtually any part
including machine parts and tools, plas-
tic and rubber industrial molds and
components, auto parts, electronic parts
and more.
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The CarioUs Drive
It all started with an observation made

over a century ago. If you lay two coins
of the same size next to each other on a
table and then roll one around the other,
the coin in motion will rotate 720°.
Why? The answer to this question, called
the "Two Penny Paradox," is as valid for
gears as it is for pennies and, according
to Ken L. Baker, a design engineer for
Fleetwood Systems, Inc., of Romeoville,
illinois, it is the basis for the Coriolis
force, the principal upon which his
Coriolis drive works.

According to Baker, the way that the
Coriolis drive relates to the two penny
paradox is like this: "A wheel turns
around another wheel and it goes around

has travelled and once because of the
shape of the path." This is an example of
a law in physics called conservation of
angular momentum. The penny has to
move an equal distance in two direc-
tions; therefore it has to rotate twice.

The same principal makes a rotating
disk wobble as gravity pulls it down.
"Roll a coin across a table and observe
its motion after it begins to topple," said
Baker. "It's propelled by linear momen-
tum and rotational. inertia while under
the influence of gravity. it swerves into
an ever-tightening spiral course and
eventually starts wobbling around a sin-
gle point. If you look at it closely, you'Il
see that it is rotating backwards."

Geometry can explain part of thephe-
nomenon. Due to the angle of incline
that the coin makes with the table, the
radius of the path (and therefore its cir-
cumference) is shorter than that of the
coin. "For each trip around the path,"
Baker explains, "the coin is required to
make less than one complete rotation. At
1: I, no rotation at all would be required,
but at greater differentials the rotation
reverses for exactly the same reasons
that cause the Two Penny Paradox."
Prom that coin wobbling on the table it is
just a short leap of the imagination to
Baker's machine.

Baker's Coriolis Drive takes advan-
tage of the difference in rotation between
the wobbling action and the revolving
action to act as a gearless speed reducer.
With Baker's device, when you start it
spinning, all it does is spin. But when
you start. it wobbling, some of that spin-
ning motion is converted into that wob-
bLingaction. "For example. if you have it
revolving at a speed of 100 rpm and it
begins to wobble, and that wobble caus-
es a 1 rpm precession motion, the origi-
naJ rotational speed will drop to 99
rpm." Taken together, the two rotational
speeds still equal 100 rpm. This satisfies
the law of conservation of angular
momentum. What determines the
amount of precession is the amount of
wobbling. "The greater the force that
wants it to fall (wobble)," explained
Baker, "the greater the force that wants it

two times, once because of the distance it to precess."
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Where' You Want To Be
AGMA has just released a new 14-

minute video designed to introduce stu-
dents to the gear industry. The video,
called "Where You Want To Be: An
Introduction to the Gear Industry," was a
cooperative venture between AGMA's
Education Council and the AGMA
Foundation. The project was undertaken
to increase awareness of the gear manu-
facturing industry as a career option for

Rather than create the wobble with
gravity, Baker chose to do it mechanical-
ly, to force the wheel to tilt. "The tilt
will, itself, pull enough energy out of the
wheel's rotation to cause the wheel to
precess," said Baker. "I'Il use that ener-
gy. That's my gear reduction. I'm lever-
aging one spinning motion against
another spinning motion the way that
gears leverage the short radius of one
gear against the long radius of another
gear. Gears use geometry, and what I'm
using is physics. But both of them come
from the same mathematics. They come
from the same science."

Baker has developed a working
demonstration model of his Coriolis
d.rive that he is currently in the process of
refining. Apart from bearings and a
frame, the machine has only four moving
parts-a drive shaft and disc mounted
off center at an incline, a rotor on a fixed
axle. a flexible universal-type coupling
and an output shaft.

According 10 Baker, 'The offset of
the disc is what maintains a fixed angle
of precession, as the central perpendicu-
lar axis of the disc is coaxial with that of
the rotor. A projected extension of this
inclined axis would intersect the major
input/output axis atlhe exact center of
the universal joint. Thus, by rotating the
input shaft, the rotor and its axis are
forced to precess about the major axis of
the universal joint, This precessional.
motion induces rotation into the rotor,
which causes the output shaft to rotate in
the same direction and with the same
force."

While Baker freely admits thai. there
are a number of applications where a
Coriolis drive would not be a viable
alternative to gears, he also holds that
there are quite a few areas where his
invention would, as he puts it, "outshine
a gear motor and perform the same task
more efficiently."

These applications include variable
speed, low-friction motors and transmis-
sions for applications ranging from small
power tools, Iawnmowers and pumps to
motorcycle and helicopter engines and
diesellocornotives.
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high school and trade school students
and their families. Twenty-eight gear
manufacturers contributed to the AGMA
Foundation in support of this effort.

The video presents gear manufactur-
ing as an industry featuring modem.
dean, high-tech facilities where employ-
ees will be trained to lise the latest in
computerized and electronic machinery.
It also describes the gear industry as
being competitive in pay and benefits.

PROCESS
Inspection
Since 1936 ITWhas provided the gear indusLry
with gear inspection devices. Put your trust in

the people who invented the process.

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 balls,
• Automatic in-line gauges,

Model 2275·DOf'
Dimension over I

Pins or saus

No matter what the application; coarse
pitch tine pUch, externals, internals,

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

IITW Heartland
1205 36th Avenue West

Alexandria, MN 56308 U.S.A.
Ph: (320) 762-8782
Fax: (320) 762-5260

E·mail: Itwgears@rea-aJp.com
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geographically distributed across the
country in both rural and urban areas, and

offering positions ranging from machin-

ing to design 10 management. Finally,
gear manufacturers are shewn as compa-
nies where a positive attitude will buy the

oppertuniry to work in a dynamic and

challenging atmosphere producing the
high precision products that keep
America competitive and on the move.

Copies of the video will be provided.
free of charge to AGMA member compa-

nies, and additional copies can be pur-

chased from AGMA. Brochures, which

support the message of the video, are

also available, Gear manufacturers are

encouraged to contact their local second-
ary and trade schools and provide copies

of the video and brochures to the guid-
ance staff. To obtain copies of the video,
and brochures, contact AGMA at (703)
684-02] L
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C C Sipline! iRolI,er
• 1 Precision Splines to AGMA Class Q1:2
• 5 to 7 eNC .Axes
• Quick Change Over S - t:
• Wide FlexibilityI. Up to 3 I:lifferent SplineS' in one Set-Up
• Rolls Tlirough-H'ard'ened SteB'1

and Hollow Shafts
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IERNST GROB AG
Cold-forming machines

1'jr:...CH-S708 MannedorflSwitzerland
Phone +41-1-922 77 00

Fax +41-1-922 n 88
Intemet: http://www.emst·grob.com

E-maH: info@ernst-grob.com

Cal'edonlan Midwest Sales,. Inc.
5497 Daniel Drive- 'Brighton,Mil 48.114·9069
Phone (aW) 227-3977· Fax (810),227-4771

E-mail: dempster@ismi.netCIRCLE 11:'6

C'orrection
We apologize. for; and wish to correct,

the following errors that appeared in the

Revolutions article featuring Falk
Corporation in the September/October

1999 issue of 'Gear Technology.
The name "Fimeston" should be

spelled! "Fimistoa," The OEM for the

mill located at Fimiston Mines is fFE
Minerals of Australia. The flanges of
Fall's large gears are locked together
with tapered steel dowels, not locking

pins. The pinions mating with these
large gears are finished to AGMA 12
levels, not the ring gears themselves,

Ring gear segments are finish cut to
AGMA 10 tolerances with average tooth

finishes falling around 63 to 100 R_MS
(not RMF). Average tooth finish is

required because there are areas that

could get as high as 125 RMS and typi-
cal consultant specifications require a
maximum of 125 RMS .

Again, Gear Techn.ology apologizes
for any confusion, Inconvenience or con-

sternation these errors might have

caused. 0

DO YOU IHAVE.
AN INTE.RESTINGI

GEAR STORY
TO TELL?

SUBMIT YOUR
I'DEA TO

REVOLUTIONS,
P.O. BOX 1426.

ELK GROVE VILLAGE,
IL 60009 (USA)

OR CALL
(847) 437-6604 ..

TaU U. What You Think ...
If you found these Revolutions of interest
and/or useful, please circle 22D.

mailto:info@ernst-grob.com
mailto:dempster@ismi.net


Ipowie!r I-teglrated
POp:-UpITM
liiftlFlotate Iinduction
Heat~1ireating System

Radyne's PO\IVer Integrated Pop-upTI.II
heat-treat oenter lis a self-contained
.system for hardening and tempering
components In a lift/rotate, sub-
merged quench method to meet the
specific needs of the heat treater. A.
user-friendly maclhlne interface panel
and PLC control enable quek and
easy setup and operation. An
integrated. modern, effiCient.
transistorized inverter IpovYer supply
can match a Vllide variety 'of heating
coils 'VVith easy·to-change tuning
capacitors and a multitap output
isotation transformer.

The lift.actuator assembly includes
a baD bearing linear way mounted
undera stainless steel sink through
double lip WENe seals. A chrome-
plated stainless steell spirndle is
mounted on a tapered roller bearing,
enclosed in a steel housing. The llift
mechanism aJlows load/unload,
heat and quench positiOns.

The P'erfect Integrationl
The combination of Radyne's PbvYer
Integrated Pop-upnA and APEX QATI.II
Quality Assurance system
represents the latest in induction
heat-treating technology.

RADY E
.inJ1DV'tors in Indallli'on Heltin,
'-800-:236'..,8360
211 W. IBoden Street
!Milwllukee. WI 53207. U.S.A.
(414) 48,1-8360 • FlOC(414) 481'·8303
e·mail: rady1le@·execpc.com
http://www.radyne.coffil
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The Inductoheat Group is hosting its
9th lnternat.io,.nal Induct.ion Heating Seminar
May 10-12,2000 at the Hilton Clearwater
Beach Resort in Clearwater Beach" Florida.

The world's largestgroup of experts from North America, Europe,
Australia, South America and Asia will present information on NEW
processes and developments in induction heating.

• Breakthsough in the induction hardening of crankshafts
• Innovations in induction hardening of camshafts, gears &criti-
c~doomponeats • Obtainin,g desired metallurgical properties •
Cracks, shape & distortion control • Induction tempering &
stress relieving • Ferrous & non-ferrous metals • Billet/bar/wire
heating • S,lab/strip/plat,e heating • Tube & pipe heating
• Cellular manufacturing designs- New ceil design technologies
• Diagnostics, monitoring & QA • Brazing & soldering technology
• Failure analysis ·IGBT & .MOS FEr transistorized power supplies
• Load matching •Advanced induction heating techniques" & more

New Solutions to Current Needs
Bring your questions, concerns and induction experiences to world
recognized experts and end-users and get the advice and answers
you're looking for.

Two-and-a-Half Day Seminar
• Registration/reception Tuesday evening
• Forma] presentations Wednesday & Thursday
• Roundtable discussions Friday until noon

It's Not Too Early to Register
Be sure to register via phone, fax, e-mail or our website to guarantee
your spot in the seminar. The seminar fee is $195.00 per person until
April 10, 2000. Regisrration after the 10th is $250.00 per person.
Please make checks payable to Inductoheat, Inc.

e
N'DUCTOH:EAT'®

GROUP
CIRCLE 161

.'INDUClOHEAl LCO RADYNE DlWlIlU:rulUl' OC ALPMIl.• •IHS IIIIIIG INDUCTOHEAT

•

The 8th International Induction Heating Seminar,
held in November, 1998,featured guest speakers and
attendees from 19 countries,

Heating Seminar will be held at the Hilron Clearwater
Beach Resort in Clearwater. Florida,.

Contact:
Laurie Taylor
IN DUCTOH EAT, INC.
32251 North Avis Drive
Madison Heights, Ml 48071
1-800-624-6297
Tel: 248/585-9393 Fax: 248/585-0429
e-mail: lItaylor@inductoheat.com
www.inductoheat.com

mailto:lItaylor@inductoheat.com
http://www.inductoheat.com
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Definition and Inspection

of Profile and Lead 01

"

a Worm Whl,ee,l
lntroduction

Traditionalily, profile and lead

lnspeetions have been irtdispensablepor-

Lions ofa standard inspection of an invo-

lute gear. This also holds true for the
worm of a worm gear drive (Ref. I), But
the inspection of the profile and 'the lead
is rarely performed on a worm wheel.

One of the main reasons is our .nability
to make good definitions of these two
elements (profileend lead) for the worm
wheel. Severn re earchers have pro-
posed methods for profile and. lead
inspections. of a worm wheel using CNC
machines or regular involute measuring

machines. Hu and Pennell mea ured a
worm wheel's profile in an "involute"

section and the lead on the "pitch" cylin-
d r (Ref. 2). This method i applicable ,to

a convolute .helicoid worm drive with a
'crossing angle of 9Q,o becausethe wheel

profile in one of th offset axial planes is

rectilinear. Thi traight profile gener-
ates an involute on the generated worm
wheel. Unfortunately, becau e of the hob
oversize, me crossing angle between the
hob and the worm wheel a:lways deviate

from 90" by the wivel angle. Thu ,'this

Dr..D,onaldilR. H!ouser ,and Dr: XiaagenSu
method can be implemented only

approximately by ignoring the wivel

angle. Another shortcoming of this

method i thai there is only one profile
and one lead on each flank, If the
canned points deviare from this curve, it

produces unreal profile deviation. Ocnue
di cussed profile inspection using a pro-
file checking machine (Ref. 3),

If the swivel angle is not ignored, tile
involute profile used in Reference 2 doe .

not exist. and the profile equation devel-
oped in Reference .3 does not apply.
Thus, profile and lead inspection is 1'101

often performed to qualify a worm
wheel. To verify the compatibility of the
wheel. 'toolh with that of a mating worm,
the wheel is assembled with a master
worm ona te L rig and a roUing test is
performed ,(Ref. 1). The contact pattern
developed by painting the worm is used
to judge the quality. This kind of rolling

lest works well in terms of functionality,
but it doe not give enough quantitative

data to the designer and the .hobbing
machine operator. In other word , the

rolling te l re ults cannot be fully used
for qua:li.ly improvement.

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

NOMENCLATURE
E Center distance between the hob/worm axis and the wheel axis while meshing
XI ;; Ixl•Y•• zl.worm surface point vector
~ = [~. Y2' ~IT, wheel tooth surface point vector
m21 The gear ratio (number of worm threads I number of wheel teeth!
n1 = InK!' nJil' n1l, normal vector at a worm surface point
t ;; -P~I'equivalent translation displacement ,of the worm
u Surface parameter on the'worm thread in radial direction
V,1Z The relative velocity between part 1 (hob/worm) and part 2 (wheel) while meshing
a Profile angle ofthe grinder
r Crossing angle between the worm axis and the wheel axis while meshing
~l The worm rotation engle while meshing
8 Surface parameter on the worm thread in circumferential direction
P Screw parameter of the hob/worm, equal to the lead divided by 21t

Z{,

(a f Rotating wonn

-Zf',

IFig. l-TwlI' equiv.·erd meshinll matio I 01 II

wonn IIlIlr dr,iv •.

IDr.ID,onald R. Houser
is director of both th« Ce/l/I!T of AU/OlIIDlille
Research and t~ Gear Dynamic and Gear Nois«
R·esl!Qrch ~borQ/(Jry aJ Ohio. 11l11! University. His
research is directed toward Ihe reduction of gear
no; e Ihrough modificarion 10.Ih gea, loath sur-
fact duigTl. Research is al {}oriented IOwaN /he
measuremellt of dynamic and SIalic transmission
error of gears as well as automotive noise mea-
surements for SOl/lid quality (!VQ/uo.rion.

D,r. Xjaogen Su
received his doctonue !ITJm ,ohio tat« Unilfl!r.rily
in June 1999. His principal Ilrta ,of" eQl'Ch i
geQr ill pection and rever: e tllginuring. He
worked as an engineer and teacher for Sl'Vlm

years before coming 10 me U.S. and now is
;>mp/o.vedin hina by Ihe Cope/mId' 'orporation:

NOVEMBERIC C MDER 18119 1'1:



_-------------INSPECTION1i------------_
In this article. an explicit equation of

the generated wheel tooth is derived. This I
equation applies to any type OJ single
erweloping WOn-II gearing. The ero sing
angle between the hob/worm axis andthe
wheel axis is 1101 limited to 90°. Thus, this
equation can also be used for non-eight-
angle worm gearing. Based on the explicit
tooth equation. profile and leads of a worm
wheel are redefined, The new defin.itions
are comparable to their counterparts of 311

involute gear. There are ,311 infinite number
of profiles (at different "face po iuons")
and leads (at different "diameters"), as
there are on an involute gear. All of the pro-
file and lead curves can be expressed
explicitly and can be readily measured by a
CNC measuring machine, Inspection
examples are given (a CMM is used for the
measurement) to illustrate the application.

! Explicit !Expression of the Generated
IF----""""---;:::==~::; I i Worm \Vheell Tooth

The geometry of a generated worm
wheel is very complex. An explicit equa-

I Lion of the wheel tooth surface has 110t

been found before. The traditional. 'expres-
sion of the generated worm wheel tooth.
as presented in Reference 4, is in the form
of:

wolll1{gear edges
- u lines (contsnl 91
- Dlines [ccntant J..lI

e

tip

(bl Generated gear surface 1 2

Fig!. 3 Multjp'I', IProfile3i and I'eads.

(II worm grimfing setup

z,

(bl worm grinder

Fig..4-Gr,inder for ,ZK-type!oJWOIIII.

1!8 GE.AA TECHNOLOGY

From Figure]. the sam point and its
where Xl = [xl' YI' zif is the urface point normal can 'be expressed in coordinate
vector and nl :::: [n.d, nil' n)T is the corre- system SfI as
pending normal vector of the WOITn thread

X = X (£1,9, 411)

Subject to f(u,8~ 4'1)= 0

The oonstraintf:::: (u,9. 4'1)i the equa-
tion of meshing for cutting. The commonly
used equation of meshing for worm gear dri-
ves was proposed by Litvin (Ref. 5).11 is:

surface in a. coordinate system attached to
the wonn itself (See Fig. 1). The expression
Xl ::::Xl (£1,9) of the worm thread of vari-
ous types of single enveloping worm gear
drives can be found in Reference 5.

Equation 3 has three parameters: u; ()

and ;1" Here u. and 9 are the two urface
parameters of the meshing worm surface

and variable 4'1 i the rneshjng parameter
(the worm rotation angle in this equa-
tion). It is difficult toexplicitly express
any variable among u, (J and 4'1 in terms
of the other two. With this equation of
meshing, each point o.n the wheel tooth is
associated with three variable that are
constrained by the meshing equation (Eg.
3). This brings much inconvenience when
performing surface description and ur-
face computation (Ref. 6).

Our new expres ion for the generated
worm wheel tooth is made possible wilh
II: new equation ofmeshing for worm gear
drives. The new equarion of me hing is
based on an ob ervation that the rotation
of tile worm abou: it); axis IIlQ,}' be kine-
matically reptaced by a transkuion along
irs axis (See Fig. 1b). The relation
between the rotation angle 411 and 'the
translation ,t is

(4)

We will derive the equation of mesh-
ing withthe tran lating meshing motion.
The general equation of meshing for all
types of gearing is

D. "v.,!2",Q
I r

(5)
(l)

(2) where i represents the coordinate sy tern.
For convenience, the fixed coordinate
syslem SfI ( liIown in Fig. Ib) is u ed.

Coordinate sy tern SfI coincides with the
coordinate ystern 51 attached to the
worm when the worm ha zero transla-
tion. In coordinate system SI'

Xl= [xl' Yl' zd'
11) = [1l.d.I1."J' II.Jf

(6)
(7)

XfI= [x)'l'}'n'~].T:::: [xl' Yl' 'I-P4'IY (8)
nfI:::: [fl.ifJ' Ilifl' "dllT:::: (/lXI.llyl' f1z1f (9)

The relative velocity at the meshing
point in coordinate system S'fI is v}l '" v~

2 - d- vfI' an
Vf11::::(0, O. -P4'I'jT
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m21 tfi'lsiny T112I lfJ'ICOSYI
YI Zl - P¢I

~
!
I

I
i

II!,.From equations 5, 9 and :10, we get th

al::~:::::::~::::~ ~,+ E) I
COS'j'l'ly\ + [p/m21 - (Xl + E) sinn n~1 ~ l~) ',I

Thus, the meshing parameter lfJ'j can be
expre sed explicitly by the two surface i

!
parameters, u and B, of the generating ,

I,!(xI + £) cot/fl~'l+ (plm21/smy
- (XII + £» n;:1 + (<:1 - ytcot:n n xl i

!Pi = pnxl (2) i

o

surface as

Through transformations, in the coer-
dinate system 52' attached to the wheel
itself, the generated wheel tooth surface
Xl can be expressed as

X2 = R~[-m21t/lI(u,0)]T/£)Rx(:n
T.(-PtfJl(u. 0»)X1(u, 0)

= Xi(u, ,0) (13)

where X1(u fJ) is the hob/worm thread
surface expressedin the coordinate sys-
tem S I. attached to the bob/worm itself.
The matrix Ti(t) defines a translation of
di tance ,t along axis i, and the matrix
Rj(r) defines a rotation by an angle of r
about axis i.

Inthis way, l~ and ,(J can betreated as
two surface parameters of both the worm
thread surface and the generated wheel
tooth surface. Parameter (J is tne rotation
angle of the screw motion to form the
hob/worm thread, and parameter u may
have different physical meaning for differ-
ent types of worm gearing. Equations ]2
and 13 define a mapping point X I of the
worm, surface into point Xz on the gener-
ated wheel tooth. A pair of line Cu, fJ)
specifies one point on the worm tlu'ead
surface and its corresponding point on the

generated wheel tooth. Fi.gure 2a shows
the u lines and 8 lines on the surface of a
worm thread. Figure 2b shows. the corre-
pending u lines and lHines on the surface

of the wheel tooth generated by this worm,
The explicit expression of ~= ~(!l.

fJ) is significant. It reduces the level of
complexity of the generated worm wheel
tooth surface 10 that of a surface with ana-
Iytical accessibility similar to that avail-
able for involute spur or helical gear teeth.

The same idea can be readily extend-
ed to the analysis of helicon gearing (Ref.
7) and the bobbing process, ]n helicon
gearing, the pinion is actually a wonn,
and its rotation can be replaced by a
translation along its. axis to reduce 'the
complexity of the kinematic analysis.

Definiti.ons of Pf\ofile and Lead
.of a Worm Whee]

As with spur and helical gears, we
desire definitions of profiles and lead

INTRODUCING IPCD REINFORCING
FOR IDIRECT PLATED DRESSERS

We will design, build and guarantee from your gear summary charts gear dressers for
Reishauer SPA and Fassler lISA Systems-Direct-Plated or Sinter- BlOnd Single- or
Double-Sided Dressers.

We also produce gear dressers for
• Gleason CNCI!I.IPllDenix
• Niles
• Olc:amoto
• J.iiebllerr
• Csapell
• Normac
• GIl Solutions
• Hoglund
• HijUer

W,e ,oHer eur customers
• Highest .Accur.acy
• Competitive IPrices
• Fastest Delivery
• Relap & Replating Service

Call or fax us with vour gear dresser requirements,
You will quickly discover what leading U.S, gear producers. have already leamed.

DR. KAISER geaf dressers are tfle best value available.
Distributed by:

S.L.Munson 401 Huger St. Columbia. se 29201
L. C· - P Phone: 1-101),:J75.13911,· Fax: 1-81J3-92!-O!i01~ om any E-mail: Ilmunlon@llmunlon.com
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,and ills mad'e in AMERICA'!

that allow them to be defined at multiple

locations aceess the tooth surface. For an
involute spur/helicaJ gear. the tooth sur-
face can be written as:

X"" X(E:./J (14)

where E is the roll angle and/i.s the face
position parameter, A pair (E, f) deter-
mines a point and its normal 01'1 a certain
tooth flank, The defined profiles and

AfW Systems Co. announces that it is, now a
manufacturing source of spiral gear roughing
and finishing cutters and bodies.

We also can manufacture new spir,sll
cutter bodies in diameters of S' through 12'
at present.

AfW can also supply roughing andlinishing
cutters, hardware and replacement parts for
most 5'-1.2" diameter bodies.

Whether it's service or manufacturing, con-
sider us as an alternative source for replace-
ment parts and hardware as well as bodies
and cutters.
You'll be in tor a pleasant surprise.

NEW! Straight Bevel CuHe,",s.

lead of the involutegear correspond to

the slines and the/lines" respectively. If
the parameter f is fixed at/o' the curve X
= X( E, fo) represents a profile of the gear

at face position /0; if the parameter ,I: is
fixed at EO' tile curve X "" X( Ea, j) repre-
ent a lead of the gear at roll angle Eo.

An equation (B) of the generated
wonn wheel tooth similar to Equation ]4

for the tooth of an involutegear has been
developed:

Royal Oak, 'Michigan 48067
Tel: (248) 544·3852. Fax: (248) :544-3922
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~ = Xl. (14, fJ) (15)
Here. we define the profiles and the

leads of a worm wheel in a format similar

to that used for an involute gear. From
Equation ]5, if the parameter 9 is fixed at

90, the curve ~ = ~ (14, 90) traced out. by
changing u is defined as II profile of the

worm wheel tooth; ifthe parameter u is
fixed at /,10' the curve ~ = Xz (140, fJ)
traced out by changing e is defined as a
lead ..The profiles and the leads defined ill

this way nave explicit. mathematical
expressions, so the profiles and the leads
can be proyammedand mea ured with
CNC mea uring machines.

The profile defined by X2.'(u, (0) is
not. aplanar curve. It. runs across the
loath surface from the root area to the tip
area, and this profile is called a profile at
parameter 90, The lead defined by X2(uO'

fJ) does not lie on one cylindrical sur-

face. It runs across the tooth surface
from one edge to the other. and this lead
is called a lead at parameter "0' There
are an infini.te number of profiles and!
leads on each flank (Fig, 3). Any surface
point is the intersection between at pro-
file and a lead, and there is one profile

and one Lead passing through the pitch
point of the worm wheel.

Take ZK-type of worm gearing as an

example. A ZK-type of wonn is ground
by a biccnical grinder (Ref. 5), as shown
in Figure 4. Parameter 11 is the distance
from the apex. ofthe cone to a point on

me grimier profile ..The u lines (profiles)

and the e lines (leads) on the hob/worm
thread and the generated worm wheel are

plotted as in Figure 2. In this case, the
bob/worm profile is not the axial section
of the .11Ob/wonn thread. 1l is the tangency

line between thehob/wonn grinder and
the hob/worm thread. The hob/worm lead

is the helix line. Because of the one-to-

one mapping of points on the hob/worm
thread [0 tile points on the worm. wheel

tooth defined by Equation 13,. a
hob/worm profile generates a wheel pro-

file" and a hob/worm .. leadgenerates a
wonn wheel lead. Obviously, the profile
deviation and the .Iead deviation mea-

sured all the whee] directly reflectthe

errors of the hob and the hobbiiog set-
tings. Thus, the inspectien results can be
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more efficiently used for later quality
improvement.

Figure 5 shows the profiles (.£1 lines)
and the leads (,0 line-s) of a ZA-type of
worm gearing. In this case, the
hob/worm profile is the axial section of
the hob/worm thread, and the physical
meaning of the parameter Ii is shown in
Figure 6.

Inspection of P~o6i1e.
Lead and Topograpby

The profiles and leads defined above
have explicit equations, and a CNC mea-
suring machine can be programmed to
follow a profile/lead trace. For the pur-
pose of inspection, the measured traces
are compared with their theoretical posi-
tion to produce the deviation charts. The
deviation chart of the profile X2(u, (0) is
plotted against the parameter u, and the
deviation chart of the lead ~(uo' e) is
plotted against the parameter 9.

There are two ways to perform the
inspection of a wheel First, the worm
wheel can be inspected against the mesh-
ing process (the worm design and the
meshing setup). The actual wheel tooth
surface is compared with a virtual wheel,
which is conjugate to the worm part.
Large surface deviations are expected
because of the difference between the
hob and the worm. The deviation of the

positions" and leads at different "diame-
ters .." Two different presentations can be
used: the chart is plotted over a grid of
parameter-s x parameter-Per plotted over
a grid of radius x face position.
Example of Worm Wheel Inspection

A 30-tooth, ZK-type worm wheel
was inspected. The measured wheel tooth
was compared with a virtual wheel tooth
conjugate to the mating worm. Figure 7
shows profile traces for both sides offour
separate teeth. The inspected teeth are the
l ", 81b, 16th and 23rdones. The root relief
shows up dearly, but the left flank has
less tip relief than the right flank. A pos-
sible reason for this is nonsymmetry of
the hob grinder, but it may corne from
totally different aspects, such as an orien-
tation error of the wheel.

Figure 8 shows lead traces for both
sides of the same four teeth. The end
relief introduced by hob oversize is con-
siderable. With the decrease of hob over-
size, the amount of the end relief is
expected to decrease. The swivel angle
adopted for wheel hobbing has a direct
impact on the slope of the lead ..The accu-
racy of the middle face position may
affect the slope of the lead trace. This
accuracy is discussed in the next section.

Figure 9 and Figure 10 show the mul-
tiple profile and lead traces of one tooth

profile tellsthe amount of tip relief and of the same wheel, The profile traces
root relief, while the deviation of the lead
reveals end relief introduced by 'the hob
oversize. Second, the wheel can be
inspected against the hobbing process
(the hob design and the bobbing setup).
The deviation caused by the difference
between the 1I0b and the wonn part will
not show up as surface deviation.
Because the hob shape changes due to.
resharpening and/or wear, the design
dimensions of the hob are used. The
measured deviation would nOW reveal
the difference introduced by the decrease
of the hob oversize. Very likely, the lead
lias a negative crowning rather than pos-
itive. This inspection may give a good
idea all how the resharpening process
affects the worm wheel surface.

A topographical chart call be
obtained if a grid is made of points
formed by profiles at different "face

(a IWorm su ria ce

• . worm/gea r edges
- u lines
- 81ines

Fig. 5-Profiles lulines) and leads (ennes) of 81

ZA worm wheel.

modification x.,
amount

were measured at three different 0 values Fig.I6-AxlalsectioD ,ofZA..tyliB of WOmt

("face posi.tiol1s"),and the leads were
measured attltree different u values
("diameters"). Different profile/lead
traces may have different numbers of
recorded points when the same increment
of ufO' is used for the measurements
because of the shape of the wheel tooth
and the distortion of the mapping defined
by Equation 13. As in the case of an invo-
lute gear inspection, the profile/lead
traces on the same tooth. at different loca-
tions should follow the same shape. III
ourinspection, it is found that the lead
traces are quite similar to each other,
while the profile traces differ from one
another. We believe this is due to cutting
scallops, These scallops create waviness
on a profile trace, and the waviness shows
up with different phases at different
inspection positions. The effect of the

., " ..pIi"""""u{tMll

Ifg a i4
p:liflllnwt«u(fI"IM)

Fig. 7....Jprofiletraces of four wheel tletllat ~mid'·
die face position. ~
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Figl• ,B-Lead traces of lou r whee'l teeth at "pitch
diameter," -

Fig. 9-ihrell profile traces of one tooth at three
different "face positions.,'"

Fig,. 10- Three lead traces of one tooth at three
different "diameters:
22 GEAR TECHNOLOGY

scallops on the lead traces is not as large
as that on the profile traces partly because
the scallops run along the lead direction.

Figure 11 shows the topographical
chart of the left flank of the first tooth. In
total, 936 points were measured. The
points are the intersection points between
40 leads (elines) and 30 profiles (slines).
In Figure l Ia.the topographical deviation
is plotted over a u x e grid, and in Figure
llb, the topographical deviation is plot-
ted on a R x F grid. (R is the radius of the
measured point, and F is its face posi-
tion.) In Figure llb, the points with a
deviation of -0.0254 mm are also drawn.
The shape formed by these points can be
related to the contact pattern.

Measurement Reference Frame
One very important issue for the mea-

surement and inspection of a worm wheel
is the establishment of the reference
frame. There are four types of reference
misalignments: eccentricity, wobble, the

,E 0.05
E 0

'; -0.05
.g 1..
.~
-c

-3

-3.5

35 -4
parameter e {radian)parameter ulrnm)

lal Worm wheel topographical chan lu X e grid)

points with -O.n254 mm deviation
from the highe st point

radial distance (mm) Face position (mm)
(a] Worm wheel topographical chart Ir X f gide)
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middle face datum and the orientation of
the teeth. Each of these misalignments
affects the inspection results. As usual,
the Z axis of the bore (or the shaft) is used
as the wheel axis. To define the middle
face datum, one end face position can be
used, and the distance from the middle
face datum to this end face must be strict-
ly controlled during hobbing. The orien-
tation of the wheel can be defined by a
center direction of a tooth or the center
direction of a tooth space. This can only
be achieved by measuring points on two
tooth flanks.

The effect of eccentricity and wobble
on profile and lead inspection is similar to
that of the inspection of an involute gear. A
middle face datum misalignment intro-
duces slopes on lead traces; the leads of
the left side and the right side of one tooth
tilt in different directions. The wheel ori-
entation misalignment introduces slopes of
profile traces, and the slopes of the left
profile and the right profile have different
directions ..

To achieve a good middle face datum,
the authors used the measurement data. of
the bottom land surface of revolution (see
Fig .. 12). The bottom land surface of rev-
olution consists of all of the bottom lands
between two consecutive teeth ..Its shape
is determined by three parameters: the
bobbing center distance, the radius of the
top cylinder of the hob and the amount of
the swivel angle. This surface of revolu-
tion is symmetrical to the wheel's middle
face position. If this surface is measured,
surface fitting produces a very good mid-
dle face datum. There are two restrictions
to apply this method: (1) the top blade of
the hob must be straight; (2) the bottom
land surface must be large enough for
probe access.

Sununary
In this article, we have presented new

definitions of profiles and leads of a
worm wheel based on an explicit equa-
tion of the generated wheel tooth surface.
The new definitions are comparable to
their counterparts of an involute gear.
Then, the inspection of profile, lead and
topography is discussed. Two methods of
inspecting profiles and leads are pro-
posed, and an. inspection example of a
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ZK-type worm wheel is given. The proce-
dure to define a good reference frame for
worm wheel inspection is also discussed,
The explicitequation of'the generated.
wheel tooth surface derived i..11 this article
applies to both right-axis and non-right-
angle worm gearing. 0
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Skive hobbing,

hard skiving or

skive shaping can

be' alternatives to

ge.ar grinding for

post heat treet-

ment finishing,

vorable part geometries, however, heat treatment
leads to substantial hardening distortion. Because
of today's standards for high quality gears, sub-
sequent hard finishing of the tooth flanks is ohen
needed (Fig. 1).

The dominant finishing process used to com-
pensate for hardening distortion is currently gear
grinding, which can be used to machine very hard
surfaces with great precision. Despite successful
sophistication of grinding technology, machining
with a geometrically undefined cutting edge
remains a time-consuming process with corre-
spondingly substantial: machine and personnel
costs. There is, therefore, a desire to substitute
machining operations with a geometrically
defined cutting edge for the present grinding
process. Sophisticated tool materials and cuttings
now permit the use of defined-edge processes like
peeling, skive hobbing, hard skiving and skive
shaping to finish hardened tooth flanks.

Apart from higher removal rates, defined-
edge processes have the advantage of combining
some soft and hard machining operations on the
same machine. This enables the manufacturer to
save the purchasing costs for a gear grinding
machine. Another positive factor is the low ener-
gy consumption for defined-edge machining.
Finally, a d.ry cut is often feasible, eliminating the
use of cooling lubricants with their high disposal:
costs and environmental risks.

One drawback of hard finishing with a geo-
metrically-defined. cutting edge is lower process
reliability due to the possibility of sudden tool
failure resulting from breakage at the cutting edge.
This is caused by the relatively low toughness of
the carbide tool material, The disadvantage of
"low process reliability" and the drawback of
"essential minimum chip thickness"are closely
linked. If the chip thickness is too small, no chip
is cut; the work material: is merely pushed aside,
increasing friction and pressure on the cutting

Hard Gear Finishing with
a Geometrically Defined

Cutting Edge
Pr·of. IDr..-I'ng:. Fritz Klocke and D:ipl.-lng.Thomas Kiinner

Introduction
The market demand for gear manufacturers to

transmit higher torques via smaller-sized gear
units inevitably leads to the use of case-hardened
gears with high manufacturing and surface quali-
ty. In order to generate high part quality, there is
an increasing trend towards the elimination of the
process-induced distortion that occurs during heat
treatment by means of subsequent hard finishing.

Intensive research activity into the hard fin-
ishing of gear flanks has produced an alternative
to the widely used gear grinding process.
Manufacturers now have the option of choosing a
process that uses a geometrically defined cutting
edge. This article describes problems and trends
in hard machining with a defined cutting edge,
presenting the skive hobbing, hard skiving and
skive shaping processes. The key feature is the
elucidation of individual: process kinematics, tool
geometries, tool materials and coating systems. A
number of fields of application are also indicated.

Hard Finishing Tooth Flanks With
A Defined. Cutting Edge

Nowadays, most gears are case-hardened
after roughing in order to enhance their wear
resistance and load-carrying capacity. With unfa-

I soft g,earclLlttilng (hobbing, shaping, ....) I
I I

I shaving I
I 1

I heat treatment I
U 1 I 1

tMII~1 "1IdMIg J I gr1ndlng Ir~.1
Igear hoolng' I shave gr1ndlng I

~ ,.. .. po V V V V V
I mounting I

Fig. I-s-Finishing external cylindrical gears.
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edge and causing early failure. The minimum clilip

thickness needed for .81 chip to form is also .81 draw-

back. in terms of the accuracy-to-sizetaat can be
achieved as compared to grinding. Defined-edge

hard cutting has difficulty in achieving the kind of
machining accuracies possible with grinding.
Especially high surface-quality requirements can

only be met to a certain extent. becauseprocess-
specific deviations in the generating cut are mir-
rored on 'the surface of the part.

Suitable Tool Material's
Machining hardened ferrous materials

demands tool materials with strength properties

that match the special needs of hard cutting tech-

nologies and which possess adequate mechanical

and thermal shock re istanee, e peciaHy in dis-
continuous cutting operations, Oreal hardness
and edge Il1bility,low adhesion. high thermal sta-

bility. adequate toughness and a homogeneous
fine-grained structure are often conflicting
requirements impo ed by hard finishing on a tool.
material. The choice of tool material is also
affected by economic considerations (Ref. 6).

Micrograin Carbides

We/Co.-based micrograin carbides have

recently become an important factor in gear-mak-

ing technology. Carbides are sintered materials
consisting o.f a oft metallic binder pbase (cobalt),
in which the carbides-in this case rung [en car-

bide-are embedded. Microgram carbides of the

same composition but with carbide grain sizes
below ] um possess greater hardness and resis-

tance to. compressive stress than conventional car-
bides with a grain. size of roughly .1 to 3 um.
Tungsten-carbide and cobalt-based carbides with
average tungsten-carbide grain diameters :s; 0.5
.1IDl are termed ultra-micrograin carbides.

Micrograin carbides are also characterized by
their very high bending and tensile strength, since
both hardness and bending strength can be raised
with a WC-crystal size below ] 1JDl. Modem man-

ufacturing technologies also produce extremely
fine-grained! homogeneous microstructores. A
product of (l"ii!sk:i lid. consisting, for example. of
94% WC and 6% Co, measured by mass, achieves

a hitherto. un attained combination of hardness
(2000 HV 30) with bending strength (4000
N/mm2) (Fig. 2), which would have been eonsid-

ered impossible even a few years ago. (Refs. 4. 5
& 11).

The rise .in hardness as me tungsten-carbide

grain size decreases reduces abrasive wear, while
tile 50% Increase in bending strength, which ha

positive effects on edge staibHily. and its suitabili-
ty for machining hardened materials with mini-
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Fig. 2-Paromtt'ers ofvarWus WC~6-COcmbides (SOUIU: ~Y1DlA Gmh.ll, Essen, ,Germany).

mal allowances to. grinding quality recommend

this tool material for gear production (Ref. 7).
Combined with unprovedcoating technologies, it
opens the way to reducing the chipping of the cut-

ting edge, which determines 'tool life and increas-
es process reliabil.ity.

Coating Tecbnology
The use of coated carbides and high-speed

steels in machining is state-of-the-art technology.

The hard, thin film increases the abrasion resis-
tance of the coated tool material. reduces tool-pan

adhesion and acts as II barrier to diffusion, The
substrate material carrying the film. must ensure
good support and give me substrate-coating com-
posite adequate thermal resistance and toughness.

The prerequisite for the wear-protective effect of
the film. is adequate coating-substrate adhesmn,
even when the tool. is exposed to thermal and
mechanical shock. CVD (chemical. vapor deposi-
tioo) and PVD (physical vapor deposition) tech-
niques are employed to apply the coating to the
cutting tools (Refs. 4 & I. I.l.

One drawback of the high-temperature CVO
method (T > lOOO°C) is the risk thatthe cutting
edge will become brittle. The PVD process, in
which the coating is deposited 011 the substrate in
a low temperature range (200°C 10. 600"C),

reduces the risk of cutting edge embrittlement.
PVD coating of carbide tools is now state-of-the-
art technology; titanium nitride (TiN) is the dom-
inant coating material. Other coating materials

based on TiN have been developed; and of these,
titanium carbon nitride (TiCN) and titanium alu-
minium nitride (TiAlN) have already become
commercially significant (Refs. 4 & II.).

Wear On Coated 'Carbides

Wear is high1y significant ~DI cutting process-
es, substantially affecting the finished product and

the reliability of the process. Tool wear is caused
by adhesion. diffusion and oxidation phenomena
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Fig. J-Too/.workpiece C01lflgurat!OI!in skive bobbing, Source: PjfluJer.

4 ~ltlngl.olth
ftank culling edge

cr. tip rake, angle

~<a.v. culling speed
et '!hi! pont P 0'1the
CQIIl!!ct C!!t!ing
edges

.~r1ffi.-.', .. ...-A

~

boundary 01111.
chip cut-off

~=O

Soorce PFAl1TE'R

Fig. 4-Negative' rake /Ulgle on tlte skille hob.

during the machining operation. Adhesive coating
failure and cohesive and adhesive coating wear
are potential wear mechanisms during hard finish-
ing with a defined cutting edge (Refs. 3 & 8).
Apart from wear mechanisms affecting the film
coating, wear phenomena including chipping,
transverse and ridge cracks, abrasion, adhesion
and diffusion may also occur on the substrate
where it is uncoated or unprotected due to coating
wear (Refs. 7 & II).

The wear mechanisms noted above are not
independent of one another, but have overlapping
causes and effects on wear. For example, abrasive
wear or chipping may be promoted or even initi-
ated by adhesion or diffusion on the carbide. In
general, however it is true to say that, together
with abrasion at low cutting speeds, adhesion and,
at high cutting speeds (cutting temperatures), dif-
fusion and oxidation phenomena are the primary
determinants of tool wear (Ref. 7).
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Skive Hobbing
Skive hobbing (Refs. 1, 3, 7, 8, ]0, 11 & 12)

is a continuous process employing a geometrical-
ly defined cutting edge in a rotary cutting action
with an interrupted cut for finishing pre-cut, hard-
ened gears. Its primary tasks are to eliminate
hardening distortion caused by heat treatment and
to improve surface quality. Its process kinematics
are identical with those of bobbing, enabling both
the gear cutting and finishing processes to be per-
formed on the same machine (Fig. 3).

The process kinematics of skive bobbing are
based on a generating spiral drive in which the tool
and the gear contact one another at an angle.
Pojential profile modifications of the workpiece
have to be introduced, whereas modifications of 'the
flank line can. be made by adapting the machine
motions. Process kinematics are characterized by a
combined generating and spiral feed! motion.

The rolling motion results from the differen-
tial speeds of rotation ofthe kiving hob and the
workpiece; the speed of rotation varies inversely
with the number of teeth. The spiral motion
required to machine the full width of the work-
piece is superimposed on the rolling motion, In

r order to achieve this, ihe tool is shifted along the
workpiece axis, entailing a simultaneous addi-
tional rotation of the workpiece. The magnitude
of this additional rotation is calculated to produce
a spiral motion from the axial motion of the tool
and the additional rotation of the part. The cllltr.ing
speed in skive hobbing is equivalent to the cir-
cwnferenti al velocity of the tool.

The term skive hobbingis derived from the
"skiving cut." This type of cut is essential for cre-
ating the small chip cross-sections required to
machine the hardened material. As an aid in this
task, the tOO]:5 are given a negative rake angle.
which acts as a negative tilt angle on the tooth
flanks (Fig. 4). This produces an enlarged active
cutting-edge length and a "puni:ng cut," which is
intended to offer greater resistance to the stresses
involved in machining hardened steel.

One tool is sufficient for all gears with the same
reference profile in skive bobbing. Owing to the
process kinematics, the enveloping profile oflhe
toot is based on a worm and has straight-flanked cut-
ter teeth. The workpiece corresponds to the worm
wheel. The cutter teeth are arranged. pirally over the
circumference of the skiving hob and separated by
flutes. Each cutter tooth corresponds to one rolling
position for profiling the tooth gap anclalways
removes an. identical chip. If the skiving hob is
worn, it can be sharpened on a separate machine, on
which the face of the 1[001 is reground.



Sldve Hobbi.ng Process Characteristics
and ApplicatiollS

Prior to skive bobbing, the tooth gap must be
rough-machined to a tage at which the tip of the
skivi'ng hob does not make contact, and only the
flank cutting edges are involved in the machining
operation. Otherwise there would be ,8 risk of
chipp.ing ..The tooth root caa be freed by roughing
with an increased tip factor or by pre-hobbing
with a protuberance. The centering of the skiving
hob in the workpiece gap is also of great impor-
tance for the finished result Because of the high
forces encountered in machining hardened steel.
the skive hobbing machine requires high static
and dynamic stiffness in addition to geometric and
kinematic accuracy.

Skive bobbing is carried out at cutting speeds of
vc '" 30-] 10 mlmin for any helix angle of the work-
piece and modules Illn = 1-40 mm, The cutting
speed has to be reduced aslhe size of the part
increa es, owing to the ,longer contact lengths in the
machining process and the higher resulting thermal
sire . Axial feeds range from 1....:5 m.mIworkpiece
revolution; small feeds are selected to match high
workpiece accuracy requirements. Owing to the
small chip thicknesses concerned, skive hobbing
should. be performed in climbing cutting, in order
to reduce me tres on the cutting edge . The kive
hob can be hifted during the hobbing operarion to
distribute wear evenly over the tool.

Skive hobbing is used as a finishing operation
or as a roughing process to prepare for subsequent
finishing by eliminating hardness distortions and
reducing grinding allowances. This process
sequence is frequently employed for large-module
workpieces, The quality limits are determined
mainly by the characteristic feed markings and
enveloping cut deviations. Subsequent gear honing i
can remove these on small-module gears. Gears !
which cannot be ground because of their geometry
can be skive hobbed. Batch sizes range from one-
off to large-series production.

Hard Skiving
Hard skiving (Refs. 1. 2, 3, & 7) is a continuous

defmed-edge process using an interrupted cut.
Although its process kinematics are based on a gen-
erating spiral drive as in the case of skivehobbing.
hard skiving cannot be carried out on a skive hob-
bing machine but requires the purchase of its own
machine, Thi is due to the changed tool-workpiece
configuration as compared to the skive hobbing
principle (Fig. 5).

Because of the generating spiral. drive, the skiv-
ing gearand workpiece me :h on skewed axes of
rotation. A spiral motion is uperimpo ed on the

spur-loothed: skiving ted:
v,. voLJtan 13,

~, : peripheral speed

Vc : cutting speed

1'0, : helIx angle

I: :axis intersection angle

Fig. 5-Too/.woril:piecf!' cOIl/iguratiorl in' skive' hobbing. SOUFCI.: Pfa!l/~1'.

rotation-speed-dependent generating motion. This
reslllts from the displacement of the tool. paraUeilo
the workpiece axis, entailing an additional. simulta-
neous relative rotation of the workpiece. As a result
of (his superimposed generating and spiral motion,
the cutting edges of the skiving gear slide along the
tooth flanks of the workpiece and skive the materi-
al over the fun width of the gear tooth. The inclina-
tion of the skiving path to the generatrix on the
tooth flank creates a surface strucrure favorable to
the noise behavior of 'the gears.

The cutting speed for hard skiving is a product
of the difference in the circumferential velocities
of the skiving gear and the workpiece. Owing to
the generating spiral drive, thecomponent Qf slid-
ing velocity perpendicular to the cutting edges of
the tool. is approximately equal to the cutting
speed (Fig. 5). It may therefore be stated for a pur
skiving gear that

ve '" VuO -1:a:nB2•

If the helix angle of the gear B2 ;;;;0° ,Ihe cut-
ting speed wiUbe v c = 0 m/min, This means that
spur-toothed workpieces cannot be machined with
spur- toothed skiving gears. Spur-toothed tools,
however, do have substantial advllntages as com-
pared to helical tools . For this reason, bar-d skiving
is currently carried out only with spur-toothed
skiving gear and is confined 1.0 the machining of
helscal gear ..

Hard skiving tools. take the form of an under-
cut cylindrical gear, because the proces kinemat-
ics determine a cylindrical envelope profile of tile
skiving gear. They con ist 0:1' carbide rings with
sl.ightly conical or even cylindrical gear teeth on
their external cylindrical surfaces.

Hard Sldving Process Charaeterlsttes
and Applications

Hard skiving is carried out in a modale range
mn", 1-3 mm and at cutting speeds of Vc = 40-90
mlmin and axial feeds 0.1-0.25 ram/workpiece
revelation. The machinable helix. angles of the
workpiece are restricted to 6.2'" 15-40". The 001l-
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Fig. "i·-The skiving tool can be reground in thee machine.
Source: Pfauter

Fig. 7-Shapi/!g kinematics.
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Fig. 8~Negative rake angle Of! a cutting gear for skive shaping.
ventional cutting is u ed for hard skiving. An
allowance ofO. 13 mm per flank can be removed in
one cut. The allowance should be as small as pos-
sible" in order to' save tool costs and keep process
forces low.

Hard skiving tools are generally part-specific.
A specially designed skiving gear i.s needed. for
each. workpiece ..The rake faces lie in a plane per-
pendicular to the tool axis. This means that the
skiving gear can be reconditioned at the end of its
tool life by a simple, low-cost flat grinding opera-
tion in the machine (Fi.g. 6).

Hard skiving is currently performed as a sin-
gle-flank operation,even though two-flank
machining would allow shorter production times.
One advantage of this approach is that the right
and left, flanks of the gear can be machined with
different shaft angles, prolonging the tool life of
the skiving gear through larger effective tool
orthogonal clearances: another is that workpiece
quality can be improved bya more uniform pas-
sive force curve over the axial path.

2B GEAR TiECHNOLOGV

Hard skiving is suitable only for medium- to
large-scale production, especially for large-series
production in the automotive industry. The gears
involved usually have profile bearing and crown-
ing. Desired depth crownings can be taken into
account through a modified skiving gear profile.
Crowning is generated by means of adapted
machine motions.

Skive Sbaping
Skive shaping (Refs. 4, 9 & ] l) is a di contin-

uous defined-edge process that uses a translatory
cutting motion to finish rough-cut. hardened cylin-
drical gears. Lts process kinematics are identical
with those of shaping (Fig. 7), enabling soft
machining andhard finishing to take place on the
same machine.

The sequence of motions is characterized by
the generation between a cutting gear and work-
piece mounted parallel to one another. Chips are
removed in the direction of the flank line through
an axial cutti:ng motion of the tool gear, referred to
as a working stroke. During the subsequent
reverse troke.the work table or the tool is lifted
to prevent a collision between the cutting gear and
the workpiece. Skive shaping is performed with-
out any axial offset, i.e. without lateral displace-
ment. of the machine stand. This is the only means
of ensuring uniform infeed on both flanks .
Collision problems that are encountered in rough-
ing operations with a shaping machine do not
OCCUrin skive shaping. owing to its nature as a fin-
ishing cut (Ref. 9).

In order to withstand the initial cutting stress-
es o.n hardened steel more effectively, the rake
angle of the shaping gear used in skive shaping is
negative. causing a negative tilt angle on the tooth
flanks (Fig. 8).

The involute tooth flank is profiled by means
of generated cuts, A cutting-gear tooth generates a
workpiece gap. The flanks of lite cutting-gear
tooth are involute in form and, as is in skive hob-
bing, the tools are not part-specific except for nec-
essary profile modifications. The face of a worn
shaping gear is reground on a separate machine in
order to sharpen the cutting edge,

T0' achieve a generating motion, me workpiece
and cutting gear move simultaneously with the
axial stroke motion, in accordance with the ratio
between their numbers of teeth. The generating
feed is the distance described at the pitch circle
per double stroke (double stroke DS ". working
stroke + reverse stroke). The number of generated
cuts is dependent on the generating feed. An
increase in generating feed reduces the number of
generated cuts.

JI



Skive Shaping PJIOCess'Characteristics
and. Applications

In . Idve shaping operations, it is necessary to
ensure that machining takes place only with the
flank. cutting edges. The rol.lgh-cut workpiece gap
mu t be machined appropriately and the euuing
gear properly eentered, In order to prevent the tip
comers of the sliapiQg gear from participating in the
cut. an allowance of 0.1 mmlflank: benld also be
left, Cul:l:in,g speeds are in the range vc= 2(}..4()
mlmin. Gear deviations characterized by a piteh-cir-
de gap are still an unsatisfactory feature. Profile-
corrected tools and higher sliffnesse .of the overall
.y tern may lead to improved profile accuracy.

Hard gear fillislling LDcases where the contact
point is everely restricted by neighboring de ign
elements may be very difficult or impo sible to
realize. The special advantage of skive shaping.
manifested in. the short tool ron-on. are apparent
in the e application . Both contincus double heli-
call teeth and double helical gears can be hard fin-
i hed u ing this proee • as can gears on tepped
hafts or even crown gears. The machining of

chnch gears is also conceivable. Batch sizes may
be small or large.

One poten:l:iali application for skive baping
lie . in hard finishing of internal gear . Internal
gears are a major component of planetary gear
ystem • which represent an increasingly large

proportion of mass-produced gear systems.
Owing 10 eobaacedperformance requirements for
power gear trains. users are demanding cost-
effective hard finishing technologies for internal
gears. Whereas hard broach:ing is economically
feasible only in large-series production, all unsat-
isfactory tool transition, e.g. via neighboring
de ign elements, is often the only ob tacle 10 the
use of ueh technologies as kive hobbing, gear
grinding and gear honing. Skive haping, by eon-
trast •. i inherently : uitable for fini hing opera-
tions on internal. gears.

C'onclusions
The finishing of hardened tooth flanks after

heat treatment is of growing importance due to
increasing demands for .higb gear qUality and
smooth ronning. Currently. the dominant fini b-
ing proce for elimination of hardening distor-
tien i gear grinding. Sopbi ticased toolmaterial
however, already point the way to defined-edge
technologies.

Skive hobbing, hard skiving and skive shaping
are defined-edge processes suited to the hard fin-
ishjng of gears. These generating technique
make use of micrograin carbide tools, Skive hob-
bing tool are pirally hoped; hard skiving and

skive shaping tools are cylindrical. There are also
differences in process kinematic and potential
applications.

Shve hobbing caa be used with any batch size
from one-off to large series production across a
broad range .of geometrical workpiece dimen-
ions. Hard! skiving. by comparison. is uited only

to series and large-cale production of heli a1
gears with dimen ions cu tomary in the car indus-
try. A common feature of both. processes is their
low-noise surface structure.

In cases where the contact po.int i everely
restricted by neighboring de. ign elements. hard
gear finishing caeprefereatiatly be achieved by
kive shaping. One potential application of kive
haping is the production of internal gears. which

have come to represent an ever-increa lng proper-
tioo of gears manufactured in series production
and whic.h frequently cannot be machined by
other processes. Skive shaping is fUlldamentally
suited to this task. 0
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_ •••••••••••• -INIDUS;TRVNEWS------------_
Blankenship has a strong back- .

ground in both gear manufacturing and
metrology systems. Prior to joining
M&M. Blankenship served ]2 year with i
General Motors in a variety of technical !
and leadership roles. most recently as i
Director, GM Gear Center and engineer-
ing group manager for Advanced
Powertrain Development. He holds a doc-
torate in mechanical engineering from
Ohio State Uiliversity.

M&M P,RECIS'ION SYS:n:MS, N'AMES
NEW IGEINERAILIMANAGER

i M&M Precision Sys-
tems Corporation of
Dayton. Ohio. has
appointed Dr. We
Blankenship general
manager of M&M's
Dayton

M<ecs Bln"k~ll hip operations, oversee-
ing all of the 'business activities forM&M's i
Dayton metrology and motion products, i

THE PUL DY
CORPORATION

586 Hilliard Street P.O.Box 1898. Manchester, 0"06045-1898 U.S.A.
Telephone: ,860 649-0000 • Fax: 860 645-6293

Home P,age: http://www.putdytransmissions.mm
E-Mail: saJes@Purdytt:a_nsmissions~com

C'998 THE PlJRD'I' CORPORATION.
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NEW TIllAN'SMISSION J!I,LA'-NTS
UN'DER CON'STRUCTION'

Toyota and General Motorsare each
building new transmission manufacturing
plants in the United States.

Toyota West Virginia. has started
construction of an automatic transmis-
sion plant to complement the new V6
engine facility currently operating at the
company's Buffalc, West Virginia site. It
is chednled to begin producing automat-
ic transmissions in early 2001 and wiJ]

employ an additional 200 workers.
General Motors Corp. will build! a

$250 million transmission manufacturing
plant in White Marsh, Maryland.
Construction on the Allison Transmission
plant, which is expected to employ at
least 500 autoworkers, is expected to
begin within the year.

CHARLES IP.'COV1NO. FOUNDER OF
IGENERAL MAGNA!PI!.ATE CORP:.

IRrnRES AS 'CEO
Dr. Charles P. Covino has retired as

Chief Executive Officer of General
Magnaplate Corporation. Dr. Covino will
remain as chairman of the board of the
company, which he founded in 1952. He
will also be available to consult on pe-
dal projects for the company as needed.
Magnaplate' new pre idem and CEO is
Candida Aversenti. Edmund Aversenti,
formerly vice president for corporate
operations, has been made Chi.ef
Operating Officer, a position formerly
held by Mrs. Averenti. He remains sec-
retary of the corporation.

Dr. Covino is probably best known
as the inventor of HI-T-LUBEt». for
which he was awarded one of hi 92
patents. With the lowe t verified coeffi-
cient of friction. HI-T-LlfBE® is cited by
the Guinness Book of World Recol'ds as
being "the world's most slippery solid
lubricant." 0
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Model I(~H32-19LS
long Shah Gear Hobber

$79;995
32" Diameter

19''' IFacel Width
(Unlimited Length)

Model GS20-4T
Gear Shaper
.$86.3951
.2.1f' !Diamet'er
4," (orB") face Width

Model HS10-12 CNC
"eNe" Hob Sharpener

$,11, 2,~995
10''' Diameter

12" !Length
(ICBNI Wheell
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____ IITECHNIICAIL CAlEN.DAR _

Novem.ber 8-12. AGMA Training School for 'Gear
Manufacturing: Basic Course. Richard .L Daley College,
Chicago, Il., The Training School for Gear Manufacturing pro-
vides five days of Classroom and hands-on training. The diverse
curriculum includes basic gearing. efficient machine set-up
techniques, accurate gear inspection and gearing calculation.
For more information, can AGMA at (703) 684-0211 or visit
their Web site at www.agma.org.

November 9-12. Machine Parts '99. Shanghai. China. A
professional showcase exclusively for the growing machine
parts industry in China, the show will have a full array of prod-
ucts on display including standard and nonstandard fasteners,
gears, chains, springs and powder metallurgical products, as
well as related processing equipment, materials and instru-
ments. For more information. contact Busine s and Trade Fairs.
Ltd. at (852) 2865-2633 or via e-mail atenquiry@bitj.com.hk.

November 14-19. 1999 International Mechanical
Engjneering Congress and Exposition. Opryland Hotel
Convention Center, Nashville. T -. The Congress will include
hundreds of technical sessions and exhibitors, Manufacturers,
designers and suppliers will present products, services and tech-
nology that will enable engineers and industry leaders to face
the increasing challenges ofthe next millenium, For more infor-
mation contact June Leach-Barnaby at ASME at (212) 591-
7795 or call toll-free at (800) 843-2763.

November 15--18. Gleason [Jfanter Burth Basic Gear
Schoo~. Loves Park, IL. A comprehensive, four-day course con-
sisting of a coordinated series of lectures given byengineering •
production and inspection staff members. The course is
designed for those new to gear manufacturing who are seeking
a basic understanding of gear geometry, nomenclature, manu-
facturing and inspection. Also held December 6-c9. For more
information contact Gleason Pfauter Hurth at (815) 877-8900.

December 1-3. Fundamentals .of Gear Design I. Center
for Continuing Engineering Education, the University of
Wisconsin at Milwaukee, Milwaukee, WI. This is Pan J of a 2-
part course. covering the history of gear design, basic gear tooth
nomenclature, types of gears and their arrangements. the theory
of gear tooth action and failure modes and prevention. The
COursehas been updated to provide a more comprehensive cov-
erage of the important topics regarding the fundamentals of gear
design technology. For additional Information about this course,
contact Richard G. Albers. program director, at (414) 227-3125.
To sign up, contact the registration office at (414) 227-3139 or
(888) 545-4700.

February 29-March 2, 2000. South-Tee Chadotte2000
Advanced Productivity Exposition (APEX). Charlotte
Convention Center. Charlotte, NC. SHIed as the South's largest.
manufacturing event. For more information contact SME at
(800) 733-4763 or visit their Web site at www..sme.org.
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The field-tested, PC user-friendly RC-400, has
quality, accuracy, small footprtnt, 3600 rotational
probe, and is affordable .
. Basic package inspects space, lead and involute,
Many software options are available as well as cus-
tom-designed packages.

Free Vid 0 Available
Roto Technology, Inc.

35J F'IUllC Road, Dayton. OH 45449-2388
TEL: (937) 859-8503. FAX: (937) 865-0656

www.rototech.com
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Above: Spriral be-vel gear
being ins,pectedl on a C'MM.

Courtesy of Brown & Sharpe.

IRight Worm being inspected
on a 'CMM. 'Counesv af

Brown & Sharpe.
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design and programming are strictly attunedto
testing gears. According to Mark Cowan. director
of metrology for M&M Precision Systems of
Dayton, OH, "CNC generative gear testers are
considered to be the fastest, most precise way 'Of
measuring parallel axis gears." Considered
turnkey systems, these machines are made so that
the machinist on the shop floor can enter the nec-
essary data and test the piece he is working on in
accordance with AGMA standards. These
machines are called generative because they work
in much the same way as their mechanical prede-
cessors, using a probe to p.hysicalJy trace out, or
generate, the involute shape and lead. According
to Cowan, the process of CNC generative testing
works like this: "To measure an involute. the
probe is positioned at the base radius of the part
and then driven along the linear tangential axis at
the same tangential velocity as the rotary at that
radius. So, you have a mechanical linkage that
drives the probe along and actually generatesthe
profile. The probe is actually scanning alongtbe
involute, measuring deviation or error in the tooth
form .."

On the other hand, a coordinate measuring
machine records numerous axis positions as data
points, which are then used to build-up the 3-D
model 'Of the part. "That's a more complicated
process." said Cowan. "because it's almo I. like
measuring the part backwards. What the CMM
does is move the probe around the tooth flank in
some given plane. Theil it tits a theoretical form
around that plane and computes deviation from
that For example, say you're moving a probe from
the root diameter to the OD. If you're on a helical
part, the actual place where the probe is contacting
is moving because the helix angle on a gear
changes when you go from the root to the OD even
though the lead stays the same. You have to com-
pensate for that. Unless you have a canned program
written by the CMM manufacturer, it's nota simple
thing to program a CMM t'Omeasure a gear."

Coordinate Measuring
Machines and the

Gear Industry
Charles ICooper

m ears are extremely complex shapes.
Coordinate measuring machines, or
CM.Ms. are designed to measure com-
plex shapes. n seems to follow that
would, therefore. be the ideal tool forCMMs

measuring gears. But the answer is not S'Osimple.
While coordinate measuring may be the pre-

ferred way to quickly andaccurlltely inspect I

bevel gears, manufacturers of parallel axis gears
have long relied on their spline gages, roll testers
and mechanical elemental. gear checkers for invo-
lute and. lead inspection. More recently. they've
added CNC generative gear testers and single
flank inspection machines to their repertoires.

But what about shops that make all types of
gears, or shops that need to measure splined
shafts, gearbox housings or 'Othercustom eompo-
nents that a dedicated gear inspection system
can't handle? F'Or these shops, measuring gears
'Ona C~M might make sense, especially in light
of the recent improvements to their gear measur-
ing software and their ease of use.

CNC Generative Gear Testiing Machines vs..
Coordinate Measuring Machines

CNC generative gear testers are the most com-
mon andpopular of the automatic, computer con-
trolled machines used to perform analytic testing
on gears today ..They are similar ill some respects
to coordinate measuring machines, but their



Because of this complexity. whi.ch off ets the
flexibility that is the main strength of coordinate
measurement machine technology. the machines
are con idered by many to be too, difficult to use
for regular shop floor personnel. According to
Robert E. Smith. president of R.E. Smith & Co .•
Inc .• Eli Rochester. NY-based gear metrology con-
ultantand the co-chair of AGMA's Inspection and

Handbook Committee, "CMMs are very capable
machinesand can be very accurate. But to me, it
takes more of an engineer to run that machine than
II shop person. H you have a CNC generative
machine, most of the shop people would be capa-
ble of running that." The rea on, according to
Smith, is the complexity and user-hostility (as
opposed to user-friendliness) ofjhe programming.
and the time and skill it takes to etup and calibrate

the equipment, "~ have lots of problems with the
[CMM] gear software," said Smith. "For example,
with some software you can't input DP. It's written
for module. So, if you're doing a gear here in the
U.S., and it's the DP system, why should a guy sit
down with a hand ca.lcuJator when he's gOI this big
computer sitting there'?"

Of course, not everyone agrees with this per-
ceived user-unfriendliness. "Ten years ago, you'd
have to sit down and write a Fortran program,"
aid David Gene t, director of marketing and cor-

porate communications for Brown & Sharpe.
"Today it's much easier. You can download CAD
files or u e application-specific software." As
compared to CNC generative te ters, 'Genest ees
the two technologiesand their d!riving software as
fairly comparable, the only real difference being
the familiarity of gear people with gear machines.

'CMM Ad'llan~ges
Coordinate measurement machines have a

number of applications and advantage that gear
manufacturer should. understand and consider.
These can be divided into two broad categories:
bevel gears and qua.lity control.

Precision Bevel Gears. One area where coor-
dinate measuring machine are needed is with
bevel gears. According to Cowan, the main rea-
on why CMMsare preferred for this work i that

bevel gears are not easily described in 3D. "The
normal vector is constantly changing in three
dimensions as you move from one place to the
next on the form of a bevel tooth. 'tau can't real-
ly generate the motton, so you have to go to dif-
ferent points to take it [the measurements]."
Having to rely on data points means having to
rely on coordinate measuring machines to get the
job done. Smith agrees. "If you want 10 measure
a bevel gear tooth shape, a coordinate measure-

HVBRIID !MACHINES-GEAR TIESTIERS OF TIHE FUTURE?
Thera is an emerging class of machine that is neither a true coordinate

measuring machine nor a true eNC g,enerative g,eartester. These machines
are attempts to combine the' best features and abilities of both machine
types in a single, integrated system that offers true, three-dimensional vol-
umetric capabilities.

Next Dimension. Still underg,oing beta tests, the Next Dimension 430
from Process Equipment Company is a dedicated gear tester that mixes
CMM and generative taster technology to produce a very flexible gear
metrology tool. According to :DickConsidine, the software engineer on the
ND 4301project, "The ND 430' is a volumetrically mapped cccrcinate mea-
suring machine that is designed to do gear inspection: The difference is
that this machine can measure features on a gear that traditional CNC gen-
arative testers cannot in ways that other gieartesters cannot. "eNC gener-
ative testers can give you relative measurements," said Considine. ·We
can give you absolute, and relative measurements."

The software driving the machine is ,11 Windows 98-based package that
is entirely configurable to the customer's needs. ''With gear systems, one
of the things in the industry is that most software packages out there
haven't been designed. They have evolved. They've been around for a long
time and they've been added to until thareare now hodge-podges of stuff
out there. Our system is brand new, the software totally rewritten and irs
fully compliant with all three standards-ISO, AGMA and DIN."

Because it is so early in the machine's existence, the ,engineers at
Process are still figuringi out all the applications that the ND 430 will be able
to perform. "In addition to gear measurement," said Considine, "it will be
able to do a lot of other things such as measuring cams relative to gears,
keyways relative to g;earsand gears relative to gears on the same assem-
blV.Normal geBr machines can't do that."

,Radiance 1006.The Radiance Radial Measuring System is designed pri-
marily for rotary tasks. While this natura'lly includes gears, the Radiance is
not restricted to them. Rather, the machine is capable of scanning a variety
of cylindrical and rotary parts as well as hobs, shafts, cams and other
pieces. According to Jack Epstein, T8K product manager and the develop-
er of the Radiance concept, the Radiance was dev,elopedto solve the prob-
lem of dual machine use. "Companies onen use generative gear testers as
well as CMMs Io check their gears," said Epstein. "That's extra expense,
extra training and extra floor space. The Radiance solves all that."

For gear makers, the Radiance offers a lot ihe machine can measure
all the tsaturss of a gear including teeth, faces, shafts, bolt hole circles and
more. In fact, i.t has been designed to inspect alny feature on a g,ear that
needs verification. US'Brsonly have to learn to use a single software pa,ck-
age,and the unit is as comfortable on the shop floor as it is in the lab. Added
to this, the great flexibility the
machine gets from its CMM ances-
try makes it a very powerfull tool to
have in the shop. "Tha machine is
best suited for rotary or cylindrical
parts," said Epstein. "it can handle
anything up to a meter diameter-
gears, shafts, hobs-withoutfix-
tures. The machine senses part ori-
entation and measures normal to
any feature with the probe traveling
360,0 around the sta~ionary part.H

These two machines are both
precise instruments capable of
micron-level resolution and both are
programmed to, give gear people the
information they need to qualify a
part or to adjust machine tool set-
tings. While all of this is promising, TiheRadiance RadialMealuring
they are also both very new. Syslem.Courles.yof 15K America.
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"A CMM typicallv

used to measure

pnsmatic parts can.

in an instant, be used

10 measure gears. "

said Rolf Dettller. an

applications

engineer for

Carl Zeiss.

"for manufacturers

of both items. it lis

an ideal solution.

The capital

investment is far

less than buying

two separate

machines."

CMM !inspecting II spur
Ullr. Courtesy IDf Carl
Zeiss, Inc.
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ment machine is the wayto go, But it's a special
machine, special software, it's expensive, The
only people who'd have it are your aircraft or
automotive people."

One example of a gear maker using coordinate
measuring machines is Aero Gear. This
Connecticut-based gear manufacturer for the aero-
pace industry sees their Brown & Sharpe

Chameleon!!) coordinate measuring machine,
which they use to. check spiral bevel gears, as a,
major plus to the:ir operation. The Chameleon®is
equipped with Brown & Sharpe's Quindos oft-
ware, programming that is specifically designed
to interface with their Gleason Phoenix grinder's
Super G-AGE system, According to Carl Ru so, a
process engineer for Aero Gear, "Ease of setup
prompted us to use CMMs. We do mostly small
quantity jobs, and we needed a fast way to inspect
gears and splines. Once you create a. program, you
can check parts much quicker."

Aero Gear's coordinate measurement setup
allows them to maintain tight process control by
feeding the data from inspected parts directly into
the gear grinders. "We get these coordinate point
files from The Gleason Work so. we can make our
own summaries," aid Ru o. "Then 'We get a
coordinate fiJe for the CMM and measure the
topography of .3 workpiece on both sides, Then,
after the machine !tas done that, we have it mea-
sure the pitch 'error and runout," More measure-
ments and calculations are made to create what
has come to be called a digital or theoretical mas-
ter. "We create the a-called theoretical master
me," said Russo. "Depending on the customer
requirements, we'll get their reference master and
measure that relative to the coordinate file we cal-
culated and alter that original file to match the
customer's actual master."

Next comes the comparison of a production
workpiece with thi digital. master stored in the
CMM's computer: By comparinglbe workpiece to
the digital master, the machine generates an error
data file. Th ..is error file, w.l:lichdetails how far the
dimensions for each tooth vary from nominal, is
'then fed into the Phoenix machine' SuperG-AGE
y tem software. The G-AGE ystem then creates a

correction file that changes the grinding ummary
for the machine, correcting the errors.

Gelleral Quality Cont,.ol..Thi area include
fulfilling vendor certification requirements,
checking the quality of parts shipped, process
monitoring and control. tooling qualification, tool
wear monitoring and gage qualification, In many
areas, CrvtMs are con idered the method of choice
for qUality control applications. They can test

manufacturing processes for dimensional aecura-
cy,perform statistical certification of pari quality.
detect tooling problems, recertify gages and oilier
measurement tools. and u e dimensional data to
find and correct problem in the manufacturing
process.

At Aero Gear, the CMM has the first and last
word on quality control. "The gear grinder or gear
shaper will make a first piece,and then we'll have
a first piece inspection on the CMM," said Rus o.
"Then, as the operator run the part, we'U gener-
ally u e a spline gage or roll the part on a redlin-
er to monitor the quality. Then we al 0 do a last
piece inspection so we have first and last piece
element charts. If it's a large quantity, we'll do a
couple a day on the CMM."

CMMs In The Lab and On Tile Filoor
Over the years, as CMM technology has

become more accessible to machine tool opera-
tors and others workiag on the shop floor, the
amount of training needed to operate coordinate
measurement. machines has been greatly reduced,
There ar~ those ill the gear industry who might
disagree with that a se sment, bUI the trend
toward easier programming and greater acce si-
bility is certainly there.

The programming abo allows coordinate
measurement machines to be automated. This.
and advances in machine design and construc-
tion, has made it practical to take coordinate
measurement machines out of the Jab and place
them on the shop floor,

lab, CMMs.. Gear metrology labs are clean,
climate-contrclled rooms designed to limit or
eliminate environmental! variations in measure-
ment results. This level of precision and! control is
needed because lab machines are used more for
troubleshooting and in pection ..

Portal machines ale one example of a dedicated
laboratory CM:M..Highly accurate machines, Ponal
machines utilize a moving granite base rather than a
moving bridge. Thi provide greater accuracy and
movement control. thanis possible with a. moving
bridge, "They tend to be larger," said Genest. "They
tend to be made out of granite. not aluminum. and
they're slower than shop floor machines,"

Shop Floor CMMs. Coordinate measuring
machines OD the shop floor are a harmer breed, bet-
ter able to deaJI with the heat, dirt and vibration
associated with acdve machining operations.
The e machines are used primarily for process
control in large automotive and aero pace hops to
check parts during a production run. "Generally,
they're auaomatically loaded and driven," aid
Genest "The part programs are downloaded when



the parts arrive and all the operator does is say
'run.' All the programs are generally done up front
because the machines in the factory come with an
'the fixturing and all the parts programming in
place. It's a turnkey. The user interface is like ill

McDonalds interface: I got part 12, Wwant to
inspect it. run."

Shop floor machine are designed to be clean,
fast and to adapt to temperature changes. They are
made of aluminum becausegranite absorbs oil, is
low moving and changes with temperature very

slowly. "Years ago," said Genest, "we thought that
was the eat's meow and ahnninum was the scary
stuff that changed very rapidly. But that's what
you want in a shop floor machine, When the tern-
perature changes you want the machine to change
instantly. You don't want i.l. to be slowly twisting
and turning. You want to design iii machine that
doesn't twist, that just grows longer or shorter h'g

very easy to compensate for that;"
Accuracy ,and' 'ColertlilCes. The major difference

between shop floor CMM. and laboratory machines

is accuracy. Far coordinate measuring machines,
precision is measured in terms of volumetric accura-
cy-the total cumulative error of all measurements
taken along all three axes. According to. Genest, the
very best lab CMMs have a volumetric accuracy to
under 1 micron, while their shop floor counterparts
are, at best, accurate to under W microns, This is a
very important distinctian given the way tolerance
measurement. works.

"U' you have a tolerance of a part that's 1.0
microns. a very tight po ilion tolerance, you need a
machine that' ten time more accurate than that tol-
erance to really resolve whether it's right or wrong."
said Genest. To be certain that a pan is within toler-
ance, your measuring equipment has to be far more
precise than the tolerance you are looking fOf.'The
problem," said Genest. "is th-<lt tolerances are getting
so tight now that the HI-I rule is now threatened. It's
down to 5-1, or maybe 3-1 now." For gear manufac-
turers,that means the tolerances being demanded
today are reaching the limits of the measurement
precision of the machines. If this trend continue , it
will raise the question of uncertainty as to' whether
the pan is really within tolerance. "The lower you
drop it," said Genest, "the more you run the risk that
you are shipping bad parts." When it reaches 1-1, the
uncertainty of the measurement will be 50%, mean-
ing that accuracy and tolerance w:iU be a coin-toss.

Costs. According to both Cowan and Smith.
the kind of coordinate measuring rnaehine that
would be useful 110 gear manufacturers, one with a
rotary table, scanning probe, sufficient precision
and the nght software, would be as much as or

AcclHlJilng to

Mark Cowan.

directer 01 metml'o'gy

for M&M Precision

Systems of

Dayton.OH.

"CNC qenerative

gear testers are

considered 10 be

the fastest,

most precise way

of measuring

parallel

axis gears."

more than a generative gear tester. somewhere lin
the $300,000 to $500,000 range. "That does not
include tlle cost of training the operators." said
Cowan. "When you buy a dedicated gear inspec-
tion system, it comes with any training that's
required, typically only a couple of days." Wi.th
some brands of CMM, it's much different. Cowan
said. "You have [Q take an operatorand train him
far at least a week. if not more, in order 10 be able
to learn the language to write part programs."

Accordmg to Gene I. the cost of a CMM is
comparable to genemtive gear te ters, and Brown
& Sharpe includes allthe hardware and software.
as well as installation, documentation, certifica-
tion, calibration and training. "Thetraining on the
CI\.1M oftwaretakes about a week." said Genest.
"[j you were a gear manufacturer. you would
probably then take anadvanced course in the spe-
cificgear application you would be working
with." For tbat operator [Q lake a. pan that's hand-
ed to him, throw it on the machine and measure it
in under ail hour can take six months. "U depends
on the operator's expeni e," Genest continued. "If
you have someone who is ve.ry cam puler literate
and has a firm grasp of the three-dimensional
aspects of geometry, then it. goes 11 lot quicker,"

Comparable machine costs means that even
with the added training required for specific appli-
cations.a gear manufacturer who also makes shafts
and. bearings. gear boxes Dr other parts may find
that the CMM is more economical due to. the
machine's greater flexibility. "A CMM typically
used to measure prismatic parts can, in an instant,
be used to' measure gears, " said Rolf Dettler, an
applications engineer for Carl Zeiss. "For manufac-
turers of both items, it is an ideal solution, The cap-
ital investment is Farless than buying two. separate
machines." A]I they would have to do. is program
the machine to examine their products. and there
are software packages available from a variety of
sources including Brown & Sharpe, Zeiss, The
Gleason Works and others, to. make thai program-
ming easier. On the oiher hand, dedicated gear
shops that make parallel axis gears would likely
find CNC generative gear testers, machines
designed and developed 1.0 work ex.c.lusively with

gears, better suited to their operations.
The Future of Coordinate Metrology.:

Digital Masters
One of the reasons !hat coordinate measurement

tedmoIogy has become so importanr to the gear
industry recently is the 1998 determination by NJST
andthe Department of Defense that electronic mas-
ter gears are a viable adjunct to the physfcal master
gears used for final acceptance decision [elating to
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THIE BASIICS OF COORDllNiATE MEASURINGI MACHIINES
What precisely is a coordinate measuring machine? The most basic definition is a machine, either msnua! or automatic, thattakes

measurements along three axes to define a three-dimensional shape using a sensor, called a probe, that is brought into direct con-
tact with the object being measured. The probe contacts discreet points along the surface of the object. a gear for example.
Measurements are taken from these data points, run through the CMM's software and related to a three dimensional Cartesian coer-
dinate system. The accuracy of the CMM is governed, in part, by the machine design itself, but mostly by the type of probe be.ingused.

Probes. Manual coordinate measuring machines use hard or fixed probes (ball, tapered plug or edge). These are placed in con-
tact with the partto be measured by the operator, who then manually lnitiatas the taking of the measurement. The next step up is the
touch-trigger probe, which closes alswitch when it contacts the part. This is more accurate, and the feedback generated by this kind
of probe is what allowed DCC(direct computer control) of CMMs. Perhaps the most sensitive kind of prohe is the continuous scan-
ning probe. This kind of probe does not measure separate, data points like the touch·trigger or fixed probes. Instead, ,itmeasures the
deflection of the probe pin in all three axes. This allows the machine to
compensate for any deflection during the measurement process while
providing feedback for continuous scanning. Continuous scanning means
that the probe follows thecontcurs of the part being measured'.This col-
lects a great deal of data, far more than touch-trigger or fixed probes can
provide, making it useful for inspecting variable part geometries.

More exotic, non-contact method's suchas electro-optical sensors or
lasers are used when a physical probe isn't practical or in applications
where the part being measured cannot be touched. With electro-optical
sensors, an image of the part is compared to a digital master stored in the
CMM's memory. lasers are another method of noncontact coordinate
measurement. "They work like a touch probe," said Mike Berlin, U.S.
product manager for Mahr. "The laser generates discreet data points in
the X,Y and Z axes based on the reflection of the laser from the part being
scannen" These data points are stored in the machine's computer and
the 3D model is built up in the usual way. lasers, however, are limited to
rnaterisls that offer enough refl.ectivity to produce a viable' return.

Construction. There are vartous types of coordinate measuring I

machines on the market today including fixed and moving bridge type'
machines; cantilever, gantry and column machines; single and dual hori- !

zontal arm rnachlnesiand measuring robots. StiJII,all have certain things
in common. Typically, the machines have a heavy base, usually granite,
that is either placed on the floor or fixed to it. This supports the part being
measured. Over that, depending on the design, there are rails and car-
riages that move the probe in any of the three axes. In bridge·type CMM Probes and gears. Courtesy of Brown & Sharpe'.
machines, for example, there would be Y-axis rails attached to the base.
The bridge, holding the rails and carriage for the X-axis,. would move
along these rails. This, in turn, supports the Z-axis and the probes. Air or
roller bearings am used, depending on the environment, to provide,
smooth movement through all three axes. On some highly accurate labo-
ratory machines called Portal machines, the bridge remains motionless
while the gJanite base moves. While slower, this is considered more
accurate and repeatable.

Positioning is determined by the measurement system within each of
the' axes, onen gJassscales mounted on each axis with an electro-optical
system that uses light reflected off the scale to read the position.

Pro:gramming, Finally, there is 11 computer to collect and process the
measurement data. The software' used by these' machines is such that a
part's data can be programmed into the machine to be used as referents
for the part being measured.

The software found in today's CMMs lis modular and easily interfaced
by icon or menu-driven operating systems. Additionally, the software
found in many CMMs today is capable of statistical analysis, mathemati-
cal computations, links with CAD, CAE,CAM and other outside systems.
Some' CMM software packages include special purpose analysis and
application modules including real-time statistical analvsis. flexible gag-
ing, best-fit analysis, and contour measurements and comparisons.

All ot this makes coordinate measuring machines extremely flexible.
According to David Genest, director of marketing and corporate commu-
nications for Brown & Sharpe, "They can measure any part that will fit
into the machine, making them ideal for manulacturers who produce Combination video, laser and touch probes.
ma,nydifferent kinds of parts." Courtesy of Mahr Corporation .
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precision spiral bevel gears and that such digital

masters will playa greater role in the future.

In a sense, coordinate measurement machine
technology is based on the idea of a digital mas-

ter. In order for the machine to perform the
inspection of a part, it must be able to compare the
measurements it takes from the production piece

with a set of nomina] values. Whether those val-
ues are fed into the CMM'scomputer manually,
through a first piece inspection or are derived
from a CAD drawing •. the result is the same-a

range of nominal data that. performs as a master
part Because these data. points are precise mea-

surements,the same level of interpretation is not
required as with other kinds of testing, e ..g. roll
testing, where marking compound isapplied and

the results interpreted.
The 000 report, called "Electronic Gear Master

State-of-the-Art Review," was sponsored by the

U.S. Army Aviation and Missile Commandand
carried. out by the llT Research Institute and
INFAC. the Instrumented Factory for Gears. The

report was published in September, 1.998. The

study was based on the need to reduce the cost of

helicopter transmission components. The method
under consideration in the study was the elimina-
tion of physical master gears. According to the
report, "Inspection and testing are major cost dri-
vers in the production of precision gears, especial-

ly spiral bevel precision gears and represent a key

target for reducing the cost of helicopter transmis-
sion components." I There were three objects of the
study. The first was a feasibility study of eliminat-
ing physical gear masters from precision spiral
bevel gear manufacraring, The second was the

development of a standardized methodology for
inspecting spiral bevel gears as a potential
approach for using CMM technology for finalpart
acceptance. The third object wasta define an

approach for establishing and defining a standard
methodology, procedure and technology for allow-
ing the use of coordinate measurement machines

for final acceptance of precision spiral bevel gears.
The focus of the study was precision spiral

bevel gears. For the study'S purposes, precision
was defined as AGMA .12 or greater. During the
survey it was found that digital masters based on
coordinate measuring machines do offer lower
costs, greater flexibility and better documentation
of the desired engineering configuration. ]t was
also found that the CMM was able to eliminate

the subjectivity of roll testing.
The report concluded that ''The use of coordi-

nate measuring machine technology has made a
tremendous impact on the manufacture of preci-

sian spiral. bevel. gears, resulting in higher quality

and lower cost." The report also concluded that "it
is further evident that electronic masters may play

a. greater rolein future gear designs, but the preci-

sion spiral producers and users will always want a
physical master." I

Conclusion

Coordinate measuring machines may be a long

way from displacing CNC generative gear testers.
but they are making a great contribution to the gear

industry. especially among aerospace and automo-
tive manufacturers. The idea of the electronic or
digital master gear is being explored. while probe
and sensor technology, as well as CMM software,

are being improved. Combined, these develop-
ments promise growth in the use of a machine that

is. today, already as ubiquitous in industry around
the world as any other machine tool, 0

L INFAC. "Electronic Gear Master State-of-the-
Art Review," Sept. 1998,
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According to

R.obert E, Smith.

"CMMs are very

capaale machines

and can be very

accurate.

Bul to me. it takes

more of an

enqineerto run

that machine than II

shnp person,

If you have a CNC

generative machine,

most of the shop

people would be

capable of

runningthat,"

Charles M. Cooper
is the senior editor for
Gear Technology.
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GEARMANUFACTUR-
ING MACHINES

Bevel Gear
Generating Machines
American Machinery
Ataka Engineering
8asic Incorporated Group
'Gleason,Nalller GmbH
The Gleason Works
Klingelnberg Sohoe GmbH
Liebherr Gear Technology
Oerlikon Geartec AG
Sales Consultants
V & R Associates
WMW Machinery

IBroaching Machines
American Broach &

Machine Co.
American Machinery
Ann Arbor Machine, Co.
Apex Broach & Machine
B.H. Jones Machine & Gage
Broaching Machine

Specialties
Colonial Tool Group Inc.
Crankshaft Machine Group
Detroit Broach
Flissle.r Corp.
General Broach & Eng.
Kingsford Broach & Tool
Miller Industrial Service
NaiooaI.Broad! & MadJine
Ohio Broach & Machine
Oswald Forst GmbH
Sales Consultants
Ty Miles Inc.
U.S. Broach & Machine

Burnishing! Machines
ITW Heartland
M&M Precision Systems

Chamfer,ing Machines
American Machinery
American Wera Inc.
Ataka Engineering
Basic loa.JcponIttd Grou.p
Chamtermatic Inc.
EJrech Inc.
Gleason-Horth GmbH
Gl'eason-Pfallte.r GmbH
GMI
Liebherr Gear Technology
Mitsubishi Machine Tools
On-Line Services, Inc.
Redin Corporation
Schenck TUrner
SPF Specialties Ltd.
SlJ America
V & R Associates
WMW Machinery
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'Deburr,ingMachines
American Machinery
Basic Incorporated Group
8urlytlc Systems
Charnfermatic Inc.
Elteeh Inc.
Gleason-Barth GmbH
Gleason-Pfauler GmbH
The GI'eason Works
GMI
Holroyd
Liebherr Gear Technology
Mitsubishi Machine Tools
On-Line Services, Inc.
Redin Corporation
Schenck Turner
SPF Specialties LId
SU Amertea

Gear Cuttingl
Machines
Basic IncorpomtedGroup
Bourn & Koch
Cole Mfg. Systems. Inc.
GCTS Inc.
The Gleason Works

, Klingelnberg Sohne GmbH
Koepfer America, L.L.C
Lees Bradner
Liebherr Gear Technology
Natiooal Broach & Machine
Oerlikon Geartec AG

IGearGrinding
Machines
American Machinery
Basic~Gmup
Belden Machine Corp.
Bluegrass Precision
Bourn &.Koch
Cole Mfg. Systems. Inc.
Eltech Inc.
Gleason-Pfauler GmbH
The Gleason Works
GTI Technologies
Hennes Machine Thol
Huner Mascllinenbau
Hoglund Technology
Huffman Corporation
Kapp Sales & Service
Klingelnberg Sohne GmbH
Liebherr Gear Technology
Miller Industrial Service
Mitsubishi Machine Tools
N"aI:io:mI Broadt & ~
Oerlikon Geartec AG
Okamoto Corp EDM Div.
Reishauer Corporation
Sales Consultants
SUA...me:rlca
Wilton Machinery
WMW Machinery

Gear Rolling
Machines -
FGT Gage &. Systems Inc.
nw Heartland
NaiooaI. Bnafl & MlIcbirE

Illard Gear Finishers
Bourn & Koch
The Gleason Works
Koepfer America. L.L.C
Liebherr Gear Technology
NaIimaI Broad!, & I\1ad"me

Hobbing Machines
American Machinery
B.H. Jones Mach. & Gage
Basic InrorporatOO Group
Boum & Koch
GA· Heartland
GCfS Inc.
Gleason.-Pfauler 'GmbH
The Gleason Works
Hermes Machine 1001
Jamal Gear Machinery
Koepfer America. L.L.c.
Lees Bradner
Liebherr Gear 'Ieclmology
Mitsubishi Machine Tools
Mitsui Machine Technology
NaliooaI Brooch & Macbine
Reishauer Corporation
Sales Consultants
V &. R Associates
WMW Machinery

Haning Mach ines
Basle InrorporatOO Group
Bates Technologies
Belden Machine Corp,
Bluegrass Precision
Fiissln Corp.
Gleason-Hurtb GmbH
Oleason-Pfanter GmbH
The Gleason Works
GTI Technologies
Liebherr Gear Technology
Micromatic Textron
NW:mI Broom. &.Madllne
Reishauer Corporation
Sidley Diamond Tool Co.
Sunnen Products Co.

Inspection Machines
Alpha Precision Inc.
American Machinery
American S!ress Tl!dmologies
Basle Incorporated Group
Bluegrass Machinery
Bourn & Koch
Cole Mfg. Systems, Inc.
D.I.G.I.T .• Inc.
fGT Gage &. Systems Inc.
Gleason;Pfauler GmbH
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Holroyd
ITW Heartland
Jamal Gear Machinery
Klingelnberg Sohne GmbH
Kokusai Inc.
Krautlcrarner Branson
Liebherr Gear Teehnology
M&M PreciSion Systems
Mahr Corporation
Manufactured Gear & Gage
Micro Gear
Miller Industrial. Service
Moore Measurement

Solutions
NatiooaI Broadt & Madioe
Oerlikon Geartec AG
00.0 Sokki Technology.
Precision Gage Co.
Profile Engineering. lnc.

, Roto- Technology, Inc.
Russell, Holbrook &

Henderson, Inc.
Spline Gauges Lid.
TSKAmerica

Keyseating Machines
American Machinery
Elrnass North America
Mitts &.Merri.I.JL.P.
Ohio Broach & Machine

Lapping Machines
BluegrassPrecision
'GICIlSOII-Nauler GmbH
The Gkmoo. Works GmbH
Lapmaster International
Liebherr Gear Technology
Oerlikon Geartec AG
Wilton Machinery

Measuring' Machines
Alpha Precision Inc,
American Machinery
Basic Incorporated Group,
Bluegrass Precision
Bourn &.Koch
Dyer Company
FGT Gage & Systems Inc.
ITW Heartland
Klingelnberg Sohne GmbH
Krautkramer Branson
Liebherr Gear Technology
M&M Precision Systems
Mabr Corporation
Miller Industrial Service
Precision Gage Co.
Process Equipment Co.
Profile Engineering. Inc,
Russell, Holbrook. &

Henderson, Inc.
Spline Gauges Ltd.
TSKAmerica
United ]'00] Supply

Rack Miners and
Cutters
Bourn & Koch

Shaping Machines
American Machinery
Basic Ineorporated Group
Bluegrass Precision
Boum&.Koch
Elmass NOM America
Fellows Corp ..
Gleason-Nauler GmbH
The Gleason Works
Hennes Machine Tool
Liebhen Gear Technology
Micrumatic Textron
Mltsubishi Machine Tools
WMW Machinery

Shaving Machines
American Machinery
Bask !lncorporatOO Group
Bluegrass Precision
Boum& Koch
Gleason-HW1h GmbB
GI'eason-Pfauter GmbH
The Gleason Works
Liebherr Gear Technology
Mitsubishi Machine Tools
NaliooaI Broad! & Madine

Spline Grinding
Machines
Bourn & .Koch Machine
The Gleason Works
Liebherr Gear Technology
National Broach & ~
Wilton Machinery

Spline Millingl
Machines
Basic Incorporated Group
Boum& Kocb
The Gleason Works
Wilton Machinery

Spline IRolling
Ma.chines
Anderson-Cook, lnc.
Caledonian MIdwest Sales
Colonial Tool Group Inc.
Ernst Grob AG
General Broach & Eng.
M&M Precision Sys~
Micromatie Textron
National Bmacb & MadJine

Testing iMa.chines
American Machinery
BOllm&Koch
Dyer Company
Fellows Corp"

FGT Gage & Systems Inc.
Gleason-PfaulerGmbH
GMl
Klingelnberg SObne GmbH
Kowalski Heal Treating
Krautkramer Branson
Liebberr Gear Technology
Manufactured Gear & Gage
Micro Gear
Oerlikon Geartec AG
00.0 Sokki Technology.
Precision Gage Co.
Profile Engineering. Inc.
R\JSSeU, Holbrook &

Henderson, Inc.
Spline Gauges Ltd.
Trisys
UBM Corporation

Thread. Worm and
Flute Milling

, MachInes
American Machinery
Basic Incorpcrated Group
Ehech Inc.
GCTS Inc.
Gleason-Pfauler GmbH
The Gleason Works
HoLroyd.
Koepfer America, L.L.C
Reishauer Corporation
WMW Machinery

Other Gear
Manufacturing
Machines
American We.1"lI[nc.-
i'olygon Cutting
(ProfilD1ing)
Ataka Engineering-
Cutler Sharpening
Machines
Belden Machine
Corporation-Bore
Finishing Machines
Colonial Saw Co.-Hob
Sharpeners
DoAll-Saw;ng Machines
& Blades
GMI-Tooth Rounding &

I Palming Machines
, Hoglund Technology

Corp.-ComputeriGed
Wheel Dressers
Interstate Tool Corp.-
Herringbone Cutter
Shmpenin,g FIXture
Manufacturing Technology
inC.-Friction Welding
Machines
Meccanica Nova,-
Comoinasion Gear 00. ID
and Face Grinders
Mitsubishi Laser-Laser
Cutting Machines
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''1lze Otirind"
U1ni'te".,A.M,8Itic 1M

.Dimensio.nover Balls-Pins
True Dimensiion Gear Ilns;pecti'on

CalitodayJ
Uni,ted Tool Sup,ply

'(513)762-!6000
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Hermes Abrasives Ltd.
Complete Une,of specia.liized g.riinding and

honing wheels for the Gear Industry.

HeanesAoresves Ltd, ~ Phons: (800) ..... ".
524 Viking Drive Fax: (600) 243-7637
Virginia Beach, VA 23452 www.hermesabrasives.c:om
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MANUFACTURER OF HOBS, MILLING CUTIEIIIS,
PRESSURE COOLANT AND NON-COOLANT DRILLS & REAMERS.

------

.APPlY THIN COATINGS OF TiN. TiIC.NI.ITi.AIIN. CrN
HOB SHARPENINGi .AND' ,COATING SERVICE

CARBI'OE PREFORMS
ICNC SHARPENING MACHINES

STAR CUTlER CO. . /V 51"",1977

23461INDUSTRIALP~RK DRIVE LI~ .If~,.®
FA.RM. I.NGTON. HIL.LS. MI 48335 ~./T..JIIII .
MA1LlNGADDRESS: &/ ......ama"""""""

I P.O. BOX 376, FARMINGTON, MICHIGAN 48332-0376 _1~!l~9001
I Phone: (248)474-82000 Fa.x: (248) 474-9518 'I:ERTIAED'
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For over 50 years, Moore Measurement Solutions has provided cus-
tomers like you reliable, high volume .gear inspection systems. We offer
complete solutions that incorporate not only measurement hardware,
but also include advanced computer-based control along with real-time
statistical analysis software to help you improve the control of your
process. An important component of each solution is the ,engineering
and support services provided. Our vast experience in gear measure-
ment along with a deep commitment to customer satisfaction sets
Moore Measur'ement Solutions at the top of the class.

Please forward any request for information to
m ms.jnfo@moore-solutions.com

Moore Measurement :SQlutions
1201 SU!!Il!eytown iPike - MS 535,
S,pringbouse. PA 19477
TEL: 215"646-7400!!2352. FAX: 2.15-653-0347
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Oberlin Filter Co.-
FH/ronan Eqllipml!1II.
Pressure Fillers
One Cryo :Inc.-Cryogenic
Tempering Equipment
Raycon Corporatioo-
Laser Welders
Sl'F Specialties Ltd.-
Skiving Machines
Ty Miles Inc.-BaJlizing
Machines
USACH Technologies
1nc.~1D &: Face Grinding
Machines

NON·GEAR IMACHINES

Abrasive, Waterjet
Mac'hines
Huffman Corp.
Richel Inc.

CUOer Inspectionl
Setting Machines
K1ingelnberg Sohne GmbH
Liebherr Gear Technology
Oerlikon Geartec AG
Spline Gauges Ltd

CUOingTool
Sharpening Machines
American Broach .&

Machine Co.
American Machinery
B.H. Jooes Machine & Gage
Bl!.liic fucorporated Gro!lP
Colonial Saw Co.
Gkason-Hurlh GmbH
Gleason-Pfauter GmbH
Huffman CoIporaLion
Interstate Tool Corp.
Klingelnberg SOhne GmbH
Koepfer America, LL.C.
Mitsui Mach.ine Tech.
NaIiooaI BiwdJ. & MadB
R!!SSeII, Holbrook &

Henderson, Inc,
SIlIr 'Culter Co.
SUAmerica

IEDMMachines
Ann Arbor Machine Co.
Bluegrass Precision
Charmilles Technologies
Easco-Spatcatron
Hansvedt Industries Inc.
KGK International Corp.
Makino
Mecatool USA Ltd.
Okamoto Corp EDM Div,
Rayeon COfpOI1Ition

Form Gr,inders
The Gleason Works
Huffman Corp.
Liebherr Gear Technology

, NaIb:IaI Bmorh & M:ad:D!
Oerlikon Geartec AG
SUAmeri.ClI.

Heat Treating
IEquipment
Aj~ Magnethennic Cof1l'
BasIc IlJCIll1Ii!I1Iled Groop
Bluegrass Precision
am-Eng Furnaces Ltd.
Contour Hardening. Inc.
Engineered Heat Treat
F1uxtrdl Manufacturing
The Grieve Corporation
Holcroft
Induetoheat Inc.
K.H. Huppert Co.
KliDgeInbe!:g StIlme GmbH
Kowalski Heal Treating
Lepel Corporation
McEogievan Industrial

Furnace
NaIkmI Broodt & MlI::Ift
Pacific Industrial FIlID1ICe
Pillar Industries
Quench Press Specialists
Radyne Corperation
Su!iace Combustinn, Inc.
TWCOIIlC.
Therm Alliance Co.
VTM. Co. LId.

Lasers
B.H. Jones Moohine & Gage
Huffman Corp,
Process Equipmeru Co.

Machining Centers
Boom & Koch

Milling Machines
American Machinery

iuenching IP,resses
Klin~1nberg Sl!Ime GmbH
Kowalski Heat Treating
J.ieblJerr Gear Tecbnology
Ws_b.shMPI

Threa d Grinders
B.H. Jones Machine & Gage
Holroyd
Huffman Corp.
Klingelnberg Stlhne GmbH
Uebher:r Gear Tedmdlogy
Normae, Inc.
Reishauer Corp.
SUATMrica,

Tool & ,Cutter IGrinders
B.H. Jones Machine & Gage
The ,Gleason Works
Huffman. Corp.
Klingelnberg Some GmbH
Liebberr Gear Technology
NaIiooaI! BmIdJ: &!'VI.IIdb
Oerlikon Geartec AG
StIl.r Cutter Co.
SUAmerlca
Wilton Mochlnery

lurning Machines
American Machinery
Bluegrass Precision
Hermes Machine Tool
Miller Industrial Service
Sytec Corporotioo
V & R Associates
WMW Machinery

iIlther Non-Gear
Machines Too'is
Belden Machine

, Corporntion--Mlilti-Jpin-
I die Drill Tap. Work Cells

The Grieve Corporation-
Industrial Ovens
Jamal Gear MachineI)'
Lld.--GrindiJlg Whul
Dressing Machill~s
Process Equipment
Company-Laser Wekkrs.
Capacitor Discharge
Welders &: Special
Maehill/!$
Star Culler Co •........tJroach
Sharpeners

GEARMATERlm

Bar Stock
Bunting Bearings Corp.
Dura-Bar
LoV<:joyS~Yo[k
Steellnd:ysirles, Inc,

Cast !Iron
The A.B.A. Company
Adobe Precision Gear
Dura-Dar
Ferry-Capitain indusirles
Great Taiwan Gear Ltd.
Lovejoy Steel-Cincinnati

, Lovejoy Steel-York
Qualicast Corp.
Rush Gears Inc.
Sales Consultants
Soot Forge
Wes-Tex Gear [nco
Zhuhai Iruercontinental

PIIIleysLtd

IGear Bla nks
Ac~ma!e Specialties Inc.
Adobe Precision Gear
Akron Gear & Engineering
Arm Arbor Machine Co.
ArrowGear Company
Bengal Industries
Blanchat Mach\ne Co.
Bunting Bearings Corp.
'Capsllm Atlantlc
Cornell. Forge Co.
Dabko industries Inc.
DUll"ll.Bar
East Poin! Foundry
Edgewater Steel L!d.
Elmass North America
Ferry-Capirain Industries
TIle Gear Wnrks-Seattle
Holliburgh .& Scott
Howard's Machine Shop

, Lovejoy Steel-e-Cincinnati ,
Lufkin Ind. Gear Repair
McInnes
Milford Gear Works
Mobile Pulley &: Machine
Moore-Addison
Nordelt. Inc,

Orlandi Gear Co.
Penntech
PI.CDesign
Presrite Corp.
Process indUstries
Pulley Manufacturers Inc.

mailto:ms.jnfo@moore-solutions.com


_-----------P.R.ODUC.TS&SERVIICES INDEX _
Quali=! Corp.
Rush Ge:us Inc.
Soles Consultants
Selector Spline Products
Spicer IndlL<lries Inc.
Sreel Industries. Inc.
Trogetee Inc.
Wes-Tn Gear Inc.
WL\roQ Products, Inc.
WoILlenC~tioo
Womll Grinding Co.

Plastics
Adobe Precision Gem
Bengal Industries
The'Gear WO!ks-Seanle
Grear Taiwan Gear Lid.
Hoed!sl Celanese Corp.
Howard' Machine S~
Intech Corporation
Moore-Adrl~l!
Performance Gear Systems
Pulley Manufacturers Inc.
Rush Gears Inc.
Seltz Corporution
Spicer Industries Inc.
Trogelec Inc,

Powdered Metals
Asco Sintering Co.

Bestmetal Corpomtion
BUhting Bearings Corp.
Burgess·NOItlID Mfg. Co.
'Capstan Atlmtk
Carbon ell), Product.
The GeM Works--Seattle
Gn:al Taiwa!l Gear Ltd.
Major Gauge & 1'-001Co.
Metal Powder Industries

Fedemtioo
Rush Gears Inc,
Spline Gauges Ltd.

Steels
The A.BA Company
Adobe Precision Gear
Crucible Service Cemers
Feny-CapiLain Induslries.
The Gear Works-Seanlc
Greal ThiwW] Gear LId
Lauobe Steel Compw!Y
Lovejoy Steel CQmpany-

Charlotte
Lovejoy Sirel-Cincinnati
Lovejoy: Sli.'el-Strocl.sboro
Lovejoy Srecl- York
Macstl!el
Mcinnes
Pulley MilIlufuc!ure", rnc.
Qualicasl Corp.
Rush 'Gears Inc.
SeOl Forge
Steellooustr1es, Inc.
Troge!ec Inc,

Wes'lex Gear Inc.

OtIIer Materials
The A.B.A. Cornpany-
Rolled Ring.
Aoourale Specialties Inc.-
B~ Gear Bionkr
Bunting Bearings Cmp.-
Bronze Alloys
Crucible Service Center.;--

.High SpudS/eel fur
CUlliJig Tools
Intech Corpomtion->
PltlSricIMellll Composite
KeysLoOe~
ProdUCIS Div.-Roll
Formed WOnn Stock
Lovejoy Steel Company-
CIwIone, S\reeu;boro,
York-Casl'lmn
Me Innes-Stul Forging~,
SeamJ~ss Rolled Rings.
Moore-AddiSOll-NOIl-
melaWcsiLamlirales
Portland Forge-Steel
ForgillGs
Pmirite Co.I'\l"--Forgtd
T:ooth Gears
Qualirosr 'CorJl.-DucliIe
lrun. B~ AllO}l's
Scot Forge--G'ear
WeidmenlS, Forged Ri1Jgs
& Hubs.
SI.FCO Selcc1ive Plating--
BruJh Plaled Srop·Off and
Wear·ill Cooling", Brush
Pkrlit!g Chemicals
SIeclIDdusrries, Inc.-
Seamless Rolled Rings up
/0 /6Q", Open Die
Fnrgings up 10 J8,{}(X) lbs.
1"mgI'IeC tw;.--SfJ«ial

Milwaukee Gear Co.
Moore Gear Mfg. Co,
Moore Machine & Gear
Ms. Gears, Inc.
N!iIiDII Bm!dJ & Madh

ixon Gear Tnc.
O' Brien Gear Company
Omni Gear
Orlandi Gear Co.
Oswald Rm<t Gmoh
Pennsylvania Gear COIl'.
Perry 1'ed1noIOgy 'Corp.
Precision Gear Co.
Precision Gear Inc.
Precision Gears,Inc.
Pulley anufaclureni Inc.
The f'urdy 'CorpQntioo
Rawling Gear Inc.
Raycar Gear & Machine
Riley Gear COIp.
Rj Link International
Ronson Gears Ply. L!d.
Rush Gears Inc.
Schafer Gear Works, Inc.
Tracey Gear & Machine
Trojon Gear Inc.
1'\1 Miles Inc.
U.S. Broach & Machine
Unique Power Products
Wedin International, IhC.

GiEAR, CUTTING TOOLS:
At SU you will find a,complete design capability for your gear cutting tools
development Along with a very nex.ible delivery schedule, we offer tool
management services including resharpening and recoating.

GEA'II SERVICES

Br,oac'hingServices
Acme Gear Company

CR 1rIdllsIries. Inc,
ACtion Gear & Broeching
The Adams Company
American Broach &

Machine Co.
American M.achine & Gear
Ann Arbor Machine Co.
Apex Broach . Mad!ine
AmYoI Gear Company
Biddle & MurnToo:I Gears
The Broach Masters Inc.
Broaching Machine

Specialties
Budreye Gear Co.
C·B Gear & Machine Inc.
Chandler MochiJ1CCo.
Chicago Gear-D.O. James
Chicago Gear Worl<:s
Circle Gear & Machine
ColooialThoI Group Inc.
Columbia 'Gear Corp.
Com_nl!!fCinl Gear &

Sprocket Co. Inc.
Cl'!!!lksbafi Machine Group
Custom SlOCk Gear &

Machine
Davall Gear Company LId.
DaYtOn Gear & Thol
Delmil Broach
EIrnass North America
Gear Company of Arnericn
Gear Mastct Engineering
~ Gear & Mocbine
Gerhardt Gear Company
'Oreal Taiwan Gear Ud.
Hnrder Precision

Compoeems
J&E Hofmann Engineering
JaCk Dlistm:!n &; Assoc.
Lawler Gear Corp.

Consulting
ABA·PGT. Inc.
Action Gear &; Broaching
Adobe Pnlcision Gear
Advance Gear & Machine
Akron Gear &; Engineering
Ann Arbor Machine Ca.
Aplus Engineering Inc.
Applied Mechaniques
Aston Melallwgieal

Services Co. Inc.
A.ticon T:echnologies
Baril, International Corp.
Carbon ClIy Produ~1s
C·B Gear & Machine lne.
C·IDoI Engineering
CETIM
Ciateq, A. C.
The Cincinnati Gear Co.
Cuslom 'Gear &; Machine
D.L. Borden. me.
Dabka Industries Inc.
Davall Gear Company LId.
Dayton Gear & Tool
Diamond Solutions. Inc,
Drive Systems Technology
Drivetrain 'Iechnology

Center
Fairfield Mlg. Co.
Ferry-CapiLain Industries
Gary P. Mow~. Inc.
Geanech
Gearlech Ltd. . Tecnologi.

de Engrenagens
GM!
Great Taiwan Gear Ltd.
Ouy Cladcr Consuhing
GW Plastics
H.oIroyd
Horsbergh & Seem
Hy-Mecb Systems Inc.
I.S;PJ'.A.E.
Impact Strategies Inc.
Industrial Tech.nology

Institute
Involute Simulation

GEAR IG,RINDING:
When you have a form grinding requiremel1t. the SU RI310 CNt machine
can help you. C'BN wheels can be useclfor high production applications.
For small and medium batches, simplv dress the grinding wheel.
Prototype development is now easy.

Send ~our linquiries to:
SU AMERICA. INC.

8m Ca,pital AVII - Oak IPark.IMI 48237 -
Ph: 2481548-7117 • fa.x: 24111548-4443 .•' E-mail: usasu@concentrlc.mn

CIRCLE 183

QuaUIy Tra
ICOmponB1J1S

CIRCLE 195

RADY E
Innov:ato,rs in Inductio.n Heating

• Hsat Treatment
• Bar Heating;
• Billet Heating
• Bar·End Heating

• Shrink Fit
• Brazing:
• RF Power Supplies
• Solid-State Power Supplies

I I Phone: '(8DO)23/i_B36/JI. Fax: (414) 481,f13(J3
L. '~__.·.,.'8.d.'.n.~.c.om•• '.~s.a.re.s•.@.~.a.d'•.n._e.,c.o.m., ..

I CIRCLE 934

Su rfa ce"
Combustion

I

I I,

Providing the most diverse offering of eq~ipmell1
andsupportservkes "or heal' t,reating iniiDIwid,

variety of material pr(Messing industries.

SUA FA C IE COM BUST II 0' N, INC.
11700'Indian Wood Circle· P.O. Box 428 • Maumee, OH 43537

Phone: (800),537-8980, (419) 691-7150· Fmc: (419) 891-7151
IEma.il: info@surfaoecombustion.com

CIRCLE 184
NOVEMBERIOECEMBER 1999 43

mailto:usasu@concentrlc.mn
mailto:info@surfaoecombustion.com


_----------- PRODUCTS & SERVilCES INDlX •
Progressive Steel Treating
R Cushman & Assoc.
R.E. Smidl & Co.
RciUy Engineering Inc.
Richellne.
Riley Gear Corp.
Roto.1'eduJtiI.(Igy, Inc,
Santasalo North America
SBR Consulting
Schafer Gear Worics, Inc.
Spioer Indllslries Inc,
Spline Gauges Ltd
Star Cutter Co.
Stork TechnimeL
S\!S,.~. Gear Company
Swiglo Metalturgical

Consulting
Taiga Engineering Group
Tifco Gage &. Gear
'Irogetec Inc.
U.S.T:ech COIl'.
Ultron loeorporated
Van Gerpen-Reece

Engineering
Wedin International, Inc.
Westcch Gear
Wes,-Thx Gear Inc.

Milford Gear Wotks
Milwaukee Gear Co.
Moore Gear Mfg. Co.
Moore Machine &. 'Gear
Moore Meas,,",ment

Solutions
Mostar Gear &. Machine
Mr. Gears, Ioc,
Nixon Gear Inc.
Oerlikon Geartec AG
Packer Engineering
Performance Gear

Systems, Inc.
Powertrain Engineers
Precision Engineering
Precision Gear Inc.

Softwares Inc,
lntecb Corporation
1n!et1;l)!le Tool Corp.
100 Vocuum Technologies
J&E Hofmann Engineering
Jack Dustman & Assoc.
lames Reid Gear Services
KowalSkI Heal Treating
Labeco
McGinty Gear
M1!!I1!fucrured Gear &. Gage
Mechanical & Structural

Design & Software
Metal Powder Industries

Federation
Milburn Engineering, Inc.

Cryogenics
American Brazing
Best Engineering, Inc.
C-B Gear &.Machine Inc.

c::::=.!!-__ J.:L~

.' I,

-------

The place for you is the Q & A Forum on
Tbe Power Transmission Home Page™.

It's the place where design questions are answered
and where parts suppliers can be found.
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, Dynamic Metal Treating,
Hawn Ricb..mond. Inc.
Horsbergh & Scott
Hudapeck Metal Treating

-Elkhorn
Hudapack Metal Treating
-Glendale Heights

Iron Bound Heal Treating
J&E Hofmann Engineering ,
Jaseo Heat Treating Inc.
KowaJski HClIIl'reating
Metlab
One Cryo Inc.
Paulo ProdUC~5 Co.
-Bessemer

Paulo Products Co.
~Memphi~

Paulo Products Co.
-Murfreesboro

Paulo Products Co.
=-Peculiar

Paulo Products Co.
-St. Louis

Progressive Steel Treating
Sales Consultants
Sun Steel Treating Inc.
Trogetec Inc.

Custom 'Gear
Manufacturing
ABA-PGT, Inc.
Acme Gear Company
ACR Industries. Inc.
The Adams Company
Aero Gear, Inc.
Albro Gear & Instmmem
Allied Gear Co.
Amarillo Gear Company
American Machine & Gear
Ann Arbor Machine Co.
Arrow Gear Company
Arte Corporation
AVon Gear Co.
B & R Gear and Machine
Circle Gear and Machine
.Barit International 'Corp.
Bevel Gears (India)
Biddle & Mumford Gears
Bodine Electric Company
Boom 8. Kocll
Calicut Engineering Works
Carnes-Miller Gear Co.,
C-S Gear & Machine me.
ChannelPower

Transmission, Inc.
Chardam Gear Co.
Chicago Gear-D..O. James
Chicago Gear Works
CIATEQ
Circle Gear and Machine
Columbia Gear O""P'
Commercial Gear &.

Sprocket Co. Inc.
Crown Gear B.Y.
Cunningham IndUstries,
Custom Stock Gear &

Macbine
Davall Gear Company Ltd.
Dearborn Gear &: 1001
ilIInl;m Power TllIIlSIlli$ioo

Engmnes Industriales
Rivera, SA de C. V.

Ferry-Capitain Industries
Fisher's Gear and Machine
G&N Rubicon Gear, Inc.
Gear Company of America
Gear Master Engineering

Gear Works.. Inc.
Geartec, Inc.
Geoerated Gear & Machine
Gerhardt Gear Company
Grnziano 'lhwnissioni
Halifax Rack. & Screw

Culling Co. Ltd.
Holroyd
Invincible Gem: Co.
1&13Hofmann Engineering
Jamal Gear Machinery
Klingelnberg ~ GmbH
KreUer Geartech
Lawler Gear Gorp.
Lees Brndner D.iv.
Linn Gear Co.
MJ.H. Gear & Tool Co.
mG mini~ Inc.
Midwest 'Gear & Tool.
Modified Gear & Spline,
Moore Machine & Gear
Moore Measumnenl

Solutions
Nissei Corporation
Nixon Gear Inc.
0' Brien Gear Company
Oliver Gear; Inc.
OmniGear
Orlandi Gear Co.
P.H. P,reciSionProducts
Performance Gear

Systems. Inc.
, PlIillips-Moldex Co.

Pn.'Cipart Corporation
Precision Gear Co.
Qualicast CoIJl.
Raycar Gear & Machine
Reef Gear Mfg., Inc.
Richel Inc.
Riley Gear Corp.
Schafer Gear Worle" Inc.
Seitz Corporation
Selector Spline Prodl!C!S.
Spicer Industries Inc.
SID Precision Gear &

Insuurrent, Inc .
Soda, Internatlnnall 'Gear

WorksUd,
Trojon Gear Inc.
Unique Powu Products
Wedin Intematiooal. Inc.
Wiseon Products, Inc.

,Cutting Tuol
Sharpening
Action Gear & Broaching
American Broach &

MachioeCn.
American Machine & Gear
Apex Broach & Machine
BE. Jones Machi"" & Gage
Bean Tool, Die & Eng.
Best EngiDeerin.g. Inc.
C-B Gear&. Macbine Inc.
Day!OO Gear & Tool
Forest City Gear
Fubri s.nl,

I Gear Company of America
Gerbw:dt Gear Company
GIll8SIIll-Pfauter GmbH
Gleason Pfaufer I-:tllttb

,Cutting Tools
The Gleason Works
Interstate 1001 Corp.
Ion Vacuum Technologies
J&.E Hofmann Engineering

I Jamal Gear Machinery



Quieter Gears.
Engineered. Met·a,.s.

There's only one way to ensure that
the gears you produce will always deliver
superior and quiet performanee, Make sure
they're bred from quality stock.

Dura-Bar- continuous-cast gray and ductile
iron performs Uke free-macbfnlng steel withan
important added bonus - quieter operation.

Like steel. Dura-Bar can be austempered,
through-hardened, flame-hardened, or induction-
hardened for added wear resistance. But the
superior noise and vibration damping characteristics
of Dura-Bar make for quieter running
gears .. And Dura-Bar is 10%Ughtertl1an steel.

Dura-Bar round bars are available in diameters
ranging from 5/S" to 20" and lengths of '6-20', So you
won't need to make major changes in your machinlng equipment.
And our extensive inventory means Dura-Bar is available now- when you need it.

Wh.en it's quality ma.terial, quiet performance, and quick deUvery that count, look to
continuous-cast Dura-Bar {or your gear production needs.

D ... D.or.®.. URA-DAK- 1-800-BAR-MILL (227-6455)0 81.5·338·7800. • !Fax: 815-338-1549
2100. West Lake Shore Drive" Woodstock. JL 60098-7497
Web Site:www.dura-bar.com •. E-ma1l: sales@dil.lnl-bar.comContinuous Cast Iron .8ar Stock

Conta.ctu for the latest data.aD gear netse..

CIRC!.£: 158

http://Site:www.dura-bar.com
mailto:sales@dil.lnl-bar.com


_----------- ip,RODUC·TS & S!ERVI'C:ES IN!DEX _
JRM International, Inc.
Koepfer America, L.L.C.
Koro SlIlIrpening Service
Lawler Gem' Corp.
MiCl'OlTlllticTextron
Mill Max Tools Pvt. UtI.
MilSubishi Machine Tools
Moore Gear Mj'g. Co.
MJ. 'Gears. Inc.
Multi-Arc Inc,
Nati:mI!BmBdJ & 1VIadJb
Oedikon Geartec AG
Richler Precision Inc.
Roosoo Gears Pty. ud.
Sales Consultanrs
Schafer Gear Wod<£, Inc.
Star 'Cutter Co.

SUAmelica
Universal Gear Co.
Wedin International, Inc.

D.L Borden. Inc.
Duvall Gear Company
Fairfield Mfg. Co.
Forest City Gear
Horsburgh &. Seou
Hy-Mech Sy tems Inc.
I.S.PJ.A.E.
J&EHofmann

Engineering
Lambda Research
Lufkin Industries Gear

Repair
Mechanical & Stnlctw;d

Design & Software
Milburn. Engineering. Inc.
Modem Industries Inc.
Mr. Gears, Inc.

NASA Glenn Research Ctr.
Notional Metrology
Packer Eogineering
Paulo Products Co.

""';Peculiar
Philadelpbia Gear CO<p.

""';HOU5[On

Powenrain Engineers
Progressive Steel Treating
R. Cushman & Assoc.
Reilly Engineering Inc.
Stork Technimet
Trogelec Inc.
Wedin International. Inc.
Westech Gear
Wes- Tel!.Gear Inc.

fault A_nalysis
Adobe PrecisiQll Gear
Applied Meehaniques
AShot Asbkelon Indust.
Ashot USA Inc.
Aston Metallurgical

Services Co. Inc.
C-8 Gear &. Machine Inc.
CETIM
Otic.ago Gear-D.O. James
C!ATEQ
The Cincinnati Gear Co.

~o~ou~auea ~ear ~uestionan~nee~
a ~uid answer1

~o~ou~auet~e answers someone
else is loo~in~for1

Log onto the site where the gear industry meets to discuss
• Gear Design

• Gear Manufacturing
• Gear Basics

Post your question or your answer where it will do the most
good. on The Gear Industry Home Page™ Q & A Forum.

www.geartechnology.com
46 GEAR TECHNO~OGY

Gear Coatino:s
Cuulng Edge Products,
Diamond Black

Technologies
DiJll1lOllex Incorporated
The Duffy Company
Dynamic Metal Treating
General Magnaplare Corp,
The Gleason Works
Great Taiwan Gear Ltd.
J&E Hofmann Engineering
Mitsubishi Machine Tools
Multi-Arc Inc.
SUIl Steel Tleating Inc,
Surface Technology, Inc.

Gear Design
ABA-PGT. Inc.
Action Gear & Broaching
Adobe Precision Gear
Advurn::e Gear &. Machine
Aero Gear. me.
Akron Gear & Engineering
Allied Devices COIl'.
Ann Arbor Machine Co.
Aplus Eogineerin.g Inc.
Applied MechanilJ'll'S
Arrow Gear Company
AIle Corporation
Ashot Ashkelon Indust
Ashor USA Inc.
Axicon Technologies
Barlt Intematlonal 'Corp.
Bevel Gears (India) Pvt.
Blanehat Machine Co,
Bodi.ne Electric Company
Capstan Atlantic

, Cru:lxm City Products
, Cllerpil1ar Industrial

Products Inc.
e-Dot Engineering
CETIM
Channel Power

Transmission, Inc,
Chicago Gear-D.O. James
CIATEQ
The Cincinnati Gear Co.
CMD (UK) Lid.
Columbia Gear Corp.
Conlour Hardening. Inc.
Crown Gear B.V.
Custom Gear & M.aclLine
D.L Borden, Inc.
DavallGear Company Ltd.
Dearborn Gear & Tool

Company, Inc.
Drive Systems Tecbnology
Drivetrain Technology Olr.
Dynamic Tool Grinding
Errer.!oo ~Tmnsmissioo
Fairfield Mig. Co.
Ferry-C.pitaln Industries,
Gear Works., Inc.
The Gear Works--Seallle
Geareseareh Assoc.
Geartecll Ud. - Tecnologia

de Engrenagens
Global Gear
GrazLllnu Trw.missiom
Great Taiwan Gear Ltd,
GWPlastics
Harder Precision

ComponenlS
!:[Me
Iforsburgh. & Scott
Hy-Mecb Systems Inc.

------- -~-

l.S.P.J.A.E.
In..'iCO Corporation

, Imech Corporation
Involute Simulation

Softwares Inc.
JokE Hofmann Engineering
KliDgelnbelg SliIme Gm..bH
Kl'dler ,Geartech
Labeco
Lufkin Industries Gear

Repair
McGinlY Gear
Mechanical & Structural

Design & Software
mG miniGears Inc.
Milbem Engineering, Inc.
Millord Gear Works
Milwaukee Gear Co.
Moore Machine & Gear
Mr. Gears. Inc.
Nix011 Gear Inc.
Oerfikoo GeaJ1ec AG
Ornni Gear
O'Neill Gear
Packer Engineering
PC Enterprises
Pennsylvania Gear Corp.
Penntech
Performance Gear

Systems. Inc.
Phillips-Moldcx Co.
Power Engineering & Mfg.
Powertruin Engweer.<
Precipan Corporation
Precision Engineering
Qualicas; Corp.
R. Cu.shm;m & ASSIX.
Reilly Engineering Inc.
Riley Gear Corp,
Rj Link latemational
Ronson Gears Ply. Ltd.
SIIlItB-..uO North America
SBR Consulting
Seitz Corpomtion
Spicer lndustries Inc,
Spline Gauges Lid.
Sussex Gear Company
Taiga Eogineering Group
Tifco Gage & Gear
Trogetec Inc,
UFE Incorporated
_roque Power 'Products
Van Gerpen-Reece

Engineering
Von. Rudell Mfg.
Wedin International, Inc.
West Industries Inc.
Wes!ecb Gear
Wcs-Tex Gear Inc.
Wmzeler Gear
Xiek lnc.

Gear IEngineering
ABA-POT. Inc.
AC~ Industries, Inc.
Action Gear & Brooching
Adobe Precision Gear
Advance Gear & MaChine I

I
Akron Gear & EngW=IDg !

Allied Devices Corp. .
AM Arbor Machine Co.
Aph!s Engineering Inc.
Applied Mochaniques
Arrow Gear Company
Ar1.eCorporation
Asho! AshkelonlndusL

Aero Gear, Inc.

http://www.geartechnology.com


____________ PRDDUCTS,& SERV,I,CESIINIDEX 11 111
~ AI!!!;.
Axioon TcchoologJes
Baril ~ Corp.
Bevel GcI!l1; (India) Pvt..
Biddle &. MumCllId '0-.
BIarxba!. M3d!ine Co.
Bodine :Ek:ctric COOI!WIf
CaliCUI Engineering WOIks
Oipstl!!! _1I!m1lc
C-Dot Engineering
CEIlM
(llicllgo Gear·D.O. JIIIIICS
CIATEQ
The Cincinnati Gear Co.
o.ID (\JKJ LId.
CoI!!lIIbia Gc. Corp.
COOIoo:t Hankning, Inc.
,ero,,'o, Gear B.\(
eu..wm 0eI!r &. MIcl!i.ne
D.L BonIo:n, Inc.
Dabko lndu.."<Iries Inc.
Daval] Gear Company
,Dayton, Gear &: Too.1
Dearborn Gear Tool

Company. Inc.
Drive Sysicms Tecboology
,Drivetrain Technology
lIlynamic Tool Grinding
.Enu.;mPowlr~
FaiI1field !'>!fl!. Co.
federa1 Gear Corp.
I'ctry~ b!du.\!ricl.
I'OOI£,.JonesIIIlinois Gear
Gear Company of Ameri;;a
Gear Rese!m:h ht..uune
Gear Works, loc.
The Gear Wocb--SeanJ;:

~hA."_.
Gears &: Drive Syste.ms Gelr IGriml:ing
Oeanech LuI.-Tccoologlil Services

de Engr=lFl" ' Acme Gear Company
~ Gear &. MadIinc ACR ~ Inc.

Crazlano~1
GreaI T1li",oo Gear LId
1t!Tde:r. "-~in!l

ComponI:Dl5
Hcribwgb Sa!o
Hy·Med!Sy~ Inc.
I.sPJAE.
lma! 'Corporation
In!ecb Co!por.!!ioo
[lM)lme Simulmio«

Softwms Inc.
J&E Hot'm;mn Engi:neail!g
Krel.Ier~,
U!heco
L!!Jkin I!!du.wies Gear

Repair
4'ooGc.
Mechanical & 1I'IlCn!rIJ.

Design Softw:nn:
mG miniGears Inc.
Milbum EngiDCC:ring. Inc.
Milford 'Gear Worb
MilWllllkee Gear Co.
Modem lndL!Slnes Inc,
Moore Machine &: Gear
MOSIar Gear Machine
.tr. Gt:an, 1!Ie.
IASA Glenn Rescmd!

Oeriiknn ,Geanec AG
OmoiGear
O' ",UGcar
PaI!er!ioo Gear &: Machioo
Pennsylvania Gear Corp.
Penntech
1'erf0lIl'lil!Xe Gear

Syslelll.\.. Inc.
rm,~Garp.
Philadelplua Gear Corp.-

HOlL<too
Pllil.l.ip;-Moidex Co.
PUI>."e1"~.g &: Mrg.
~. Eogineen
Prccipart Corporn!ioo
Precision Er\gineering

J:nd!JSt!ies
~iC1iSl Corp.
R. Cushman, &: Assoc.
Remy Engineering Inc.
RLky 'Cle!!!' Corp.
Rj Unk.1.n!l:rn.lIIiooal
Sao!aSalo 'onh Ammea
S"BRCon'l!!!i!lg
Seitz Coop<nIioo,
Spicer IndusIries Inc.
Spline Q:wgl!S lid
Sussex Gear Company
Taiga Engmceri.ng GltlUp.
Tlleo Gage &. Gear
Trisys
Trogetec line.
UFE Inrorponned
UDlquePour PnxI.uds
VanGapcn-.R=

Engincaing
Yl:sla Worb lJSA. Inc.
Wedin Intmlntiooal. Inc.
WcsI Industries Inc.
W~Gear
Wcs-fu GearIDc.
WJDZcler Gear
X!eklnc:.

Accur41e Ton Teehnol"llie.~

I

USA PHONE: (908) 996-6922ACR 'lndllSlries. Inc. I
AdvarJCCd h!eJiall'roc= FAX: (908) 996-69n
Aero Gear. Inc. i--------- ..,C..-I,..R..C..U..IE..1..7..6....- ..... ------ ..... 1
Aerornlfl Hell! Treating
/\JIll ~0lqI.
Aifi: Hm! TrealJJI!l
A.Ifmd HdIeIr He:!! ~g
AI!!cnc!!!! B!1!Zil1ll
i\m4.!rlcan Metall 'frYII:1fng

I

AlplU!. Enllineenng .Inc.
Applied ~ Inc.

: AIT\lW CIiW Company
AshoI. Ashkcloo lndust,
Asbot SA Inc.
BIanchaa Machine Co.
Ca1iall :Engineering Works
QI!e!pill!ll' Indu.wi!!l

: Producll§ Ioc,
The Cincinnati Gear Co.

I Cl!I:lIIIrrcW Sleel Treating
COOIQut Hi!rdenin.g. Inc.
D.L. I3ooIen. Inc.
Detroil FIl!me Hardening

I Dissloo Precision Inc.

IDSIlO !pOmHoo
Invirxibk: Gear Co"
lun Vacuwn T:odmoIogie.
J&:E Hofln!!nnEngiooaing
JIlIllllI Gear Machincty
Kmkr GcIrIeclI,
ILawler Gear Corp.
Lufkin 'IndllSlliCll Gear

Repair
LyooGear
Mujor G.!uge &I Tool Co.
M~Ia-COIp.
mG miniGcars Inc.
Midwesl Gcar Corp.
Mjl ...·ollkre Gear Go.
Modem Industries Inc.
Modified Gear &: Spline,

akanJshl Gear

Ge_H.iingyour degree in gears is easy al
Glleason PJAUTEA IWURTH

CUTTINIG, TOOLS COIRPOIRATION

Aero Gear. Inc.
AIIied Gcar Co.
Arna-:ian. Mai:bine &I Gcar
AlmAlbar MaclIine Go.
ApllJ!l Engineering IDe,
Arrow 'Gear Company
A.shoI A.-.hb:lon Indust
AsIIOIlJSAInc.
Bevel Gears (India) Pvt,

B lanch31 Mochine Co.
The Broach Masters 1Hc.
Ca!crpillu Io!IoslrillI

~Inc.
C·B Gear & MadJine Inc.
Cbanlmn Gear Co,
The CiJlciMllii Gear Go.
CMD (UK) I.Jd.
Columbia Gear Corp.
Cus.IOID • md: Gear 8<

MlIchlne
D<!,1!I.l Gear Company LId.
Duy!oo Gear & Too.1
Fairfield MIg. Co.
FedemI Gem- Corp.
foo!e..lODeli1'Jl1inois ,Gcar
G&:N IRubicoo Gear. Inc.
Th:GearW~,
Gear> & Drive Sysrems
~ CieuIr & Machine
GcrbardI Gear eo.q,any
Grea! 'IJ "-an Gear LId.

Hanollt:l' Gear Mig. Co.
HQlkll'I\o~b!!.!I'
HocWurgh & 50011

....::=-- '_;ear =rp.
ixon 'GaIr Ine.

O'Brien Gear Company
Oedikoo Gel!!teI: (j

011= (kill'. lnc,
Omnl Oear
Overton 'Cle!Ir &: Tool
Parterson 'Gear & Machinc
I'enn5ylwnia 'Gem- Corp.
Penmeeh
I'h.ibdclphia Gear Corp.

-liOl.t>tOll
Preci ion Gear Co.
Pm::i5ion Gear Inc.
Process Indusuies
Pro-Cear Compllny, Inc.
1b' Purdy CorponllioD
RaY=' Gear & Machlnc
Riley Gear Corp.
Rivm.ide Spline &. 'Oeur
Roeson Gears Ply. Ud.
SeiIZ Corpornlion
ScJecta- plme Pn!ducu.
5pJJnc Gauges 1.JJd.
Ttfoo Ga,gc &. Gear
TrogelCC Inc.

nlqw Po. er Pmdnm
WCSlCCbGcar
Woo,n hllematlonal. Inc.
X!l:k Inc.

Heat Tr'Batiog
Services -

We offer classe in fundamental of gear making. This
course i designed for those new to the gear bu incss.

./ Funda'mental G,ear Schoo'l
A comprehensive .:four-day program consisting of a.coor-
dina.ted erie of Ieesures given by engineering. produc-
tion and in pection sraff members. [t is an ideal cour e
for individuals who are new to gear making and are . eek-
iflg a basic understanding of gear geometry. nomencla-
ture, manufacturing and inspection .

An advanced clinic on modern metal removal and mea-
suring techniques for spur and bellcalgeen i also
offered. Dates for this 3 day high intensity clinic wil'll be
announced.

For more information calli (815) 877-8900 or vi it our
Website at Ilup:!lwww.gleason.com

G'leason PI=IlU- IER HUR1iN
CUTTIING TOOILS CO'FlIPOFl'ATIION
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II
GEAR G!RINIDIINGMA,CHINES

Germany IPHONE:+497243599-1,60
IFAX: +497243599-1,65

CAPABIUTIES TO MEET All YOUR NEEDS
1.1OEM-Gear Hobbers, Shapers, Grinders

and lnspactinn Machin'es
1.1Remanufacture/Retrofif/Rebuild of your

Barber-Colman Machines
• P'arts/Service/R:e,pair of your B,arber-'Colmaln.

Bourn & Koch Ma!chinery

bou-.-- 2500Kisnwaukell StR'n Roclrh.Hd, IL 61111)4-
- I I IPlloft.1(815) 965-4D13

& 1---0. ICI-I Fax 1~51965-OO19
- .. - IE·mll'l!:: boumkochOworldnst8rtnst

ImaEHlnE!~ T-CCL 11:0. Web Site: wwwbourn·koch.com
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_ •••••••••• - PRODUCTS & SiERVICiES INDEX _
[)ri."etrIlin Thcboology Or.
J)ynwn;c Metal Treating
EnJIlneertil Heal Treat
:Edgewalcr Steel lid
EuclHllclelil Trealing Co.
Fairfield Mfg. Co.
Felia _ 'Corp.
Fcny-Capilaio Industries.
AlRtrol r..1nnufac:wring
Foo!e-JonesfIlJ:inois Gear
FPM Hem. 1'reaIil\1!
Gear Company of Americ:!
Geoernl Surface Hanleni:ng
Clel!ell!!ed Gear &. M_acbine
Gleason,li'faul~r 'GmbHi
Gleason :PI'sulH Hurtb
~ Gleitsan Works
Greal Taiwan Gear Ltd.
Hamilton Gear
Hauni Richmond. Inc.
HO!St...!rgh &. Soo!!
Hudapack Metal Treating
-ELkhorn,
Hudapack Ml!Ial '\'mating
--Glendnle Heigh
Indl!.\tr:iaI Melal Treating
I:too Boood Hear Treating
J&E HoflDllllll Engineering
Jaseo He<!1Treating Inc.
KoIene Corporaiioo
Kowals.ki Iiea TreaJing Co. ,
LAJ ·.1IlASer

Applicationx. Inc.
LAE Midwest. loc.
LAJ Southwest.. Inc.

MASTER GEAR, SPLINE GAGE AND GEAR ARTIFACT CALIBRATION

l.mn Gear Co.
Lufkin lnduslric, Gear

Repair
Merit Gear Corp.
Ml!Iallmpro\'emen!
Mctlab
mG miniGears Inc.
Mill MM TOOls P-'1. lui.
Milv.'llllI= Gear Co.
Modem Industries Inc.
Mllioo G=&. Shaft.
MI.l(R Oear Mfg. Co.
Mr. Gears. Inc_
Multi-Arc tnc,
NaIimaI,IlI:wdJ, &. Ma!.iD.

Ill'el Metl!I TC(;boologies
Overton Clear &. 1'001
P.H. Precisian Products
Patterson Gear ,& Machine
Paulo ProduCt, Co.

=-Besserrer
Paulo Products Co.

-Memphis
Paulo ,ProducIS CO.

'~

Paula Products CO.
-Nashvillc

PnuIo~Co.
-Peculiar

Paulo ProdootlJ CO.
t. Louis

Penn Machine Company
PennsylYlllliD Gear Corrp.
l'enntech
PhlhIde!phla Gear Corp.

48 (leAR TECIoiNOLOClY

M&M Precision Systems' Calibration Laboratory is ready
10 (olibrute your lIKI5fergears, spline gages, lead and
involute masIer5 and other gear artifads.
AI M&M, you're assured of...
• Quick, affordable service.

• Inspedion performed on high-iKcuracy equipment
capable of verifying tighlly foleranced spedfi[ations .

• Measurements Inxeable 10 NIST, and all the required
documen1atjon to comp~ with (unenl quality standards.

Only the M&M~lIlibration iLaboratory features the latest M&Mgear inspedion system, os wall
os IISIP 550M system far dimension-over-pins measuremenlS. M&Malso DHe~ regrinding 'Dr
replacement lof worn master gears D-"dspline 9,age5. p~ M&M's decades iQf experiellC,e in
gear ,andspfine form inspection to wor!kfor you.

CalI': (93'7) 8,59-8273 or (!IX: (937) 859-4452.
[·:mail: gauges@mmprecisioluo:m
Internet: hlfp,://www.mmprecision.(om

-HoustOll
Phillips-Moldex Co.
Progressive Engineering
~ve Steel Ttealing
Qua.hcasl ,Corp.
Richter P=isi.OIl Inc.
Rush Gears Inc.
Shore Metal Teclmology
Sun SIJXI1'teating Inc.
Surface 1Cchnology, lnc.
]'QCCO Inc.
irogetec Inc.
U. S. A~lc' Inc.
UalquePcwer Products
Wall Colmonoy COlJl.
Wedm Imernaticeal, Inc.
Welduction Corp.
Wesl Industries Inc.
Wcsrecli Gear
Xtek Irn:.

tn.sptctionl Services
ACR Industries. hie.
Action Gear & Broaching
Allied Devlces Corp.
Alpha Precision Inc.
AmeriCl!llSt=s

Technologies. Inc.
Ann Arbor Maclnne Co.
Aplus Engineering Inc.
Maw Gear Company
Ashot A hkclon Indus!.
Ashot USA Inc.
MOO MeIallwgicaJ
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Services Co. Inc.
Avon Gear Co.
Aaicon Technologies
Be.!!! Tool. Die &

Engineering
Best Engineering. Inc.
l!Iil1ochat Machine CO.
BucytuS fu!em!!!iO!:!l!.Inc.
Crunr;s-Miller 'Gear Co;
C-B Gear & MaChine Inc.
CETIM
The Cincinnati Gear Co.
CoIllmbia Gear
Contour Hardening. Inc.
Davall Gear Company lid
Drive!l1!in Tecl!!!ology
Edgewater Steel Ltd,
Euro- Tech Carp.
l'clIows CoI]I.
Ferry.a.pi!l!in Indu~.
Forest City Gear
Ftibri s.r.l.
Gear ~Y or America
The Gear Wod:s--SeaIt.Ie
Genemted Gear &.Machim:
Geffian:lr Gear Company
Great Taiwan Gear ltd.
H.J!lder P=isioo
Components
Hooburgb & Scott
ITW HeI!I1Ia!!d,
J&E Hofm:mn Engioeering
Kowalski Hell! Treating Co,
KrauI.kramer Branson
Krdler~

!.ufItin Industries Gear
Repalr

Lyon Gear
M&- U'l'e€i~1I S) .mw
, 'Iahr CoJpondml
MaJuflldllnld Gear & Gage
Merit Gear Corp.
Milwaub:c Gear Co.

.odetD lnd!lwK:s [nco

Moore Machine & Gear
Moon!M~1

Sobuions
M..r.~.IDc.
National Mclrology
NUaglLl'll Gear Corp.

, Nixon Gear Inc.
OvetlO!l Gear & Tool
Packer Engineering
Pn1lCr!IOI1 Gear & Machine
Puulo ProduclS Co.

-Pt.'ClJliar
.PC Entel]llB:s
Pennsylvanin Gear Corp.
l'I!nnu:eh
PerfOlTlllltlCC Gear

SY'le!ll:!.lnc.
Pen-:!' 1tcbnology Corp.
PhiIlldi:;IpIu.1 Gear Corp.
-Hou."l00

P!illlips-Moldcx Co.
Precision Gage CO.
Precision Clear Co.
Preci s ion Gear Inc,
Precess 1nd'\JSIl'ic
ProlLlc Engioecring. IDe.

~ -_"!Io_--------,..-

Pro-Gear 'Company. Inc.
P!ogressive Sta:1 Tre:uing
Qunlicast COrp.

, Raycar Gear & Machine
Riley Gear Corp.
Riverside Spline & 'Gem
RoW- Tec\mology, Inc.
S;m!;!s;!lo Non!! Amenca
Schafer Gear WI!lItb, Ine,
Scou MachillC Tool Co.
Sejtz Corpomtioo
Spline 'Gauges Ltd.
Stan: TecltnimeI
Tjfoo Gage & Gear
Treys
Trogelec Inc.
Trojoo Gear Lnc.
Ultron Incorporated
Unlq,ue Power Products
Wedin Internalilll'lrll. Inc.
West Indusmes Inc.
Westecb Gear
Wes· Tex Gear Inc.
Xtek Inc.

Shot Peeningl
ACR ,mdusln~ IDc.
Ashot A5h1a:1on ToollSL
AsboI. USA loc.
Blanchal Macllin.e' CO.

I ~S!I:CIUd.
Fairfield Mfg. CO.
Genernted Gear & Macbinc
GIW Taiwan Gear WI.

.~'

~,



_----------IIIPRODUCTS&.SiERvmES liNDEX __ --- •
'Grulllll!) lhmsInissioru
Hydro Honing LaOOmtories
J&E Hofmann FJlgineering
KowuIski HealT~g Co.
MetallmprO\'emenl.

CompanY. Inc.
Moore Gear Mfg,. Co.
Mr. Oeers, Inc.
NASA Glenn Research

'CeILtel'
Patrerson Gear & Machine
Paulo Products Co.
-Memphis

Pennsylvania Gear COIp.
Penlltech
Progressive Technologies
SaIl:' ConsullMl.S
U. S. Axle loco
Wedin Intemationul.l!1<:.
Wesl [ndu!o!rie,. Inc.

:Stock lliear
Manufa eturing
Arrow Gear Company
llerg, WJ\lI.
Bevel Gears (Irxfia)
Calicul Engineering Work..
Clwmel Power

Transmission, Inc.
Chicago Gear-D.O. Jame;;
Chicago Gear Worb
CU»1Qm Siock Gear 8<

Machine
Dlivall Gear Comp;:my Ltd.
Emerson Power

Tran ...mh.sian
Gear COIDp:my of Jl.m:rica
Generated Gear &;

Machine [nc.

Gerlwdt Gear Company
'Grazillno TmnsrrIlSsIolli
HaJ1CaJI Racli; &, ~
Culting Co. u.t..

UtE Hofmann Eoginoering
Em! .Clea!' Co.
MJ.H ..Gear &; Tool Co.•
Moon: Machine &: Gear
Pertormance Gear
Sy=.Inc.

QuaIlI}'~
Components

Reef Geru: Mfg .• Inc.
Riley Gear COIp.
SeiuC~
Selector Spline Prod\JCl:<,
Spicer Indu.\tries Inc.
Stock Drive
ProductYSreriing .t.=mem
Wedin, IlllI!truItional, Inc.
WisconProducls. Inc.

ToollCoating
Balz:err; Tool CoaUJlg Inc.
Bari! lrllem!liOlllil 011'.
Best Engineering, ,[nc.

Cutting Edge Products, Inc.
Diamond Black

Technologies
IDiarnooe.'o!. 1nrorponI!aI
Dynarnle Metal1re.ating
Ellech Inc.
Fen-seorp.

Genend MugnaplUlc Corp.
'Gk!ason-Pfalllu GmbH
,Gleason Kaufer HIlI't1I

Fubri &orJ.

(JglliQg ·boIS
, The Gleasoo Works

GMI
GrenI Tiliwan Gear LId.
Ion Vacuwn Technologies
Multi-Arc [ne.
Reid Tool Service Inc.
Ridner Precision Inc.
Rc::u.sseII Holbrook &:
Hende~

Star Cutter Co.
SU AI1K"I'ica
SlID SIl:eI Treating Inc.
SwfJlOe 'Jeehoology. Inc.

IOtber Services
ABA·POT. Inc ..-Gear
lIyedi01l MoldilJg
Abrasive ThdmoIogy
1oc.-GeDJ' Honillg
ACR Industries. Inc.-
MaJUifat:rutr TurlJinE
Enginl!Gl!l1rboxesand
Heliropler Tronsmissiorlil'
A:kroo Gear &
E'JIgireering-La"ll1!
D~ler Turnmg. CNC
Milling
American B:mzing-

I Bra;:illx
! AmeriCl!!1 Gear &

Engineering--S!orcinll.
CNC1ltming
AIM;I'ican Metall
1're!!~
lflllut:dDN Hardmillg
Atte Corparalion-Plarric
InjeClioll MQldmg
ASM Intcmational-
Training. Educt1liOll ..BooIts
Aston Mell!IItLrgical
Services Co. Inc.-
M~IDlIIL'8ical Testil1g Lab
A~iCO!ll!lCbooIogies--
Gear <1 ,Dri,,!lmin TeS/ing
(NoiM and lDad/Uft).
.Rgpid f'mlotypil!g

Bedrer Geal'lJlels.ll!1'So-
~lflj''e~f~_~
Ozlibrotioll, CutifocaJion
Bodine Electric
Company-CUSIOffl
Gl!IlrboJc lRsign
OIamfe.nnatic Inc.-
DeIJwrir,glChamferiJig
Sen:ices
Chandler Machine Co.-
M", EDM Service
The Cincinnll!i Gear Co.-
Guubox Ow!rhaul d: F"~/d
Service
Cold Fanning Teehnology,
Inc.-P'roduction <1
/'rowtype Splwand
7lnead Rolling
Cutting Edge Products.
Inc.-Melaj ton
ImplanwtwlI
Da.IIIIlIGenr Company
Ud.-Spirv""'l1IId
Spiradri"~ OI!01"S)·stems
Deco .Products
Company-Zinc-<:tlSl
GeanJ
Drive Systems Teclmol.ogy,
Inc.-Fail"", Analysii •.AIl
PhI:r.= of wW" Consulting

Drivetrain Teclmology
Centcr-Te.l:.Iing '"
MeaslLriJig
East Poinl Foundry-
Custom Castillg
E.ltecb Inc.-Hob
Sharpening
Euclid Heat Treanng Co.-
/tuJuction Hardellillg
Auxtrol MlI!lufactl!ring~
tmiucmm Helll Treating
GCfS Inc.-Process
Enginel!ring
Guy Crndcr Coru.uJling-
Gear Mt1!l.Iifllcluring
Engineering ConsulliJllt'
HlIliCax Rnk &, Sen
O!tling 0:1. Lld.-Gear
Rack. Monu/aclUn
florsburgb &: Scoo---<l<=
Dn". Rebi.iiding (Ali
MOJIu[(JC!llIl!'s)
IndUSlrial Teehrology
Instiwle---,fSO 9000
Training
J&E Hol'mlmn Engineering
-1"./ul/wim, S~,,'C1!
Keys1Dne Th=ded
Products l)iv.-Wom'
RoI/ing
Kolene Corpornlioo-
Mollell Salt Balh Heal
T",mi"g
Koro Sb!I_rpening
Serviro-Rob Sluup~!lI/"g
Kreiter GC!L11e!:b-
~Rq1air
LA! Easlll...mer

i Applications. Inc.-
I 'Waletjel ClIIting. Laser

Curtirlg. Laser Weldil1g.
Laser Markilll/. Laser
Suifoce lmpl'Ol'e_lII,
Laser Drilli"g
LA! Midwest, Inc .. -
WtlJel}~1CUlling, Laser
CrJlli!lg, We,Welding.
Laser Martillg. Laser
Suiface [mprol·ement.
We,Drilling
LAJ Sou!hwest, me.. -
lfulel}f't CUt1ing, Laser
Crmillg. Laser Welding.
Laser Marking, Laser
Su.iface fmvrovemefll.
Laser Drilling
Lambda R~h--X.Ra}'
Dij[toctim, Labomtor»
McGinty G!1<fr~Spline
Dt'sillll
ManufactW'ing
Tochnology-F riction
m.ld GULl; Together
Mocltm1jcal & Structural
Design & Soflw.ue---G..,.,r
FailUTll AlIa!),,;.,
Modern lDdustries Inc.-
Mt:I(,IlIurgicai Evaluotio«
Moore-Addi-on--G!!{lr
Bl(JnKing
NASA Glel'lJl Researdi
, cn!er-Gl'flrtmd
'TrwImtissian Test/'Ig
Paulo Prod!.IC1li
Company--St, Louis

-Br&.i"8
P=less-Winsmith-
MQlJu[aclT'll! Gear

1100 West Lake Shore Drive' • Wood~lock, IL ,w09S-61}'11
Tel: 1·800-BAR-MILL (227-6455) • fax: US-338-ES49'E-mail::sales@aum.bar.·com··Inl.em.et:w-ww.dura-oor.cl1m

DURA~BAR·
Continllolls Cast Iron Bar Stock

For YOll], Gear Production Need ...
The DURA·BAR Advantage:

.•Excellent Vibration Damping Properue
• Superior Madlinability
• Outstanding Surface Finishes
• 10% Lighter Than Steel
• High Strength and Wear Res istance

CIRCLE 179

HOB SHIAIRiPiENliNIG
(16'112) 425-5241

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

Sharpened & Inspected

Per AGMA STANDABDS

Quick Turnaround RADIAL CUTTING FACE SHOWll

IKOiRO SHARPEININ'G SERVICE
9530 - 85TH AVENUE NO. • MAPLE GROVE, MN 55369

CIRCLE17t

I IE=--I ENGIINEERED HEAT TREAT. INC.
312711 snPHENSONI HM.
MAlliSON HEIGHTS. MICH. 48011
{2481 !i88J5141 • IFAX (2481588-6533
www.lohtinc ..com

Certified Services
CARBURIZEand HARDENING • Vertical 10 II' • CARBONlmlDlNG

• DIEOUENCHING. VACUUM HEATTREATING• NEUTRALSALTBATHHARDENING
• NITRIDING• DEEP FREEZINGTO ·120of • MARTEMPERING

• ATMOSPHEREPROCESSCONTROLLEDBY COMPUTERIZEDDATALOGGER
STRAIGHTENING- COMPLETELABORATORYSERVICES

NAD.C.A.P. Approve{! • Aircraft Certified • Parts Metallurgically Engineered
L IESTAB1.ISHfD IN 1959

I
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GRAZIANOTRASIM:ISSmNII
has iii production Irangll dediC8l.od '10 the OEM IMlr~Bt

• cylindrical, spur and helical gears
• bevel gear kits produced by Oerlikon·Klingelnberg·Gle8son

cutting systems
• clutch packs tor powershifts and transmissions
• subassembly and assemblies in co-desig,n and/or ·'ull

development
~~Quality System CenJtlClltJons.

·IISO 9001 and ANFIA
• liSa 9000 in process, expected by 2000

Plaasa call or write to:
GRAZlA'NO lRASMIS Sill NI NORTHI AM~RICA
2150 Boggs Rd., Suite 330, Duluth, GA 30096
Phone: CHI) 770·476-0496
Fax: (++1) 710-623-3290. E-mail: grazianogearS@mindspring.com
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• ••• -. PRODUCTS & SERVI;CES, INIDEX III _

Spray Grit Blasting,
Abraxh'f! lliI'te1jel

1be&m:ly
Corpomlton- Metrology
REM Chcm.icals--Cear
Finishing
Richter Precision Inc,-
PliO' Coaling Equipment
R'FS Rework Inc.-
Polishing
Seitz Corporation---Rapid
Tooling, PrololypiJlJ(

Gearboxes and Aisembl.l'
AclUIllol;t

Selector Spline Products,

Reducers
Performance Gear
Systems. Loc,-Pins/ie
Gear Desigll, lnspeaion;
Pr%/yping Ii
Manufac/uring
Precision Gear Co.-
Hobbing, Shaping, BI!IIeI
Gear Mfg., Ilium Gear Mfg.
Precision Engineering-e-
Error Analysis of
Bacldash-Po.ilion Error
for Gears &, Entire System
Progressive
Thchnologies-Thel1'lllll

Inc.=-Gear Racks
SIFCO Selective PLating-
Job Shop Plating
The Society of
ManuL:.;:mring
Engirtf!:crS--Edllcalionol
Programs
Spicer Industries loc.-
lnjeaion Molded Gears
Stod: Technimel-FailuTe
A"",-,'sis and Testing
Sun Steel Treating Inc,-
Ion Nilridi1lg
Surface Technology [IIC.-

Diamond Coaling

Sussex G= ComJXUlY-
Gear Box & AClrmlOr

Oesign
Tri-WIre, inc.-Wire EDM
JubShop
Trogctec Jnc.-Feasihi/il}' !

and/or conceptual gear
design &: mfg,
Trojan Gear [nc,--Gear &:
Spline Curtillg
Turbo-Finish of America--
Deburring, Turbo Abr(L\'i~

M(l<'hining
Wedin. Intemational, .Inc.-
Spline &: Rack Mfg., BrIll

ICapstan .Atlant:ic

The PM Gear Specialists

ClpstlR AUIOtiC, the Powdered Metal gear specialists,
offers a large range of gear types, materials,
densltles, and sizes to meet the most demanding
applications in the automotive, lawn and garden,
power transmission, and appliance industries.

IOUI'Capabilities and facilities Include:
• Gears to AGMA Class 9
• High performance gears by combining high

strength alloys and unique secondary operations
• Selective Densification to 7.8 grams/co
• Presses from 4 to 600 tons
• In house gear design and engineering services
• Metallurgical and gear laboratory

Hleneall
Spur
Bevel
Pini!on
C'omb'inations,

10 Cushing Drive, Wrentham, MA
Tel:508·384-3100 Fax: 508·384·3196
E·mail: capstan2@aol.com

QS !SOOOIISOS002 Certified

IDetrDitSales Office
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50 GEAR TECHNOLOGY

Screw Mfg .. Acme Scmv &: , American Stress
Bro.!ZC Nul Mfg., 24.h()ur Technclogies, Inc.
&Ill Sere ....Repair Services CETIM
Welduccion Corp.- Diamond Solurlons, loco
lndllc/;()n H~.aJ rT{!"lil!g GW Plastics

Oearesearch Assoc.
ITWHemiand

GEAR'SOFTWARE

Custom Software
Aplus Engineering Inc.
Boum&KodI
C·DaI Engineering
CETIM
Dinrnond Solutions. loc.
Gearesearch Assoc.
Gcmaro! Gear~
The GlelISOOWorks
Hoglund Technology
I.S.PJAE.
lndustriaJ Technology

Institute
Involute Simulation
Softwares Inc,
IobBoss Software
Loenar Software
MaChine ThOI.Builde.rs
Moore MCllSurement

Solutions
Normae.Inc,
Rlcbellnc.
Roto- Tedmrilogy,Inc.
Scott Machine Thol Co.
Software Engineering

Service
Trogetec Inc.
Universal Technical

Systems, Inc.
VWl Gerpen-Reeec

Engineering

IGear Design Software
ABA·PGT, Inc.
AGMA
Bluegrass Precision
C-Oot Engineering
CETJM
CIATEQ
DOOl::o Industries Inc.
Drive Systems technology
Fairfield MFg. Co.
Geareseareh Assoc.
Geartech
Geartech Uda-

t~;nologiade~
GWPlasccs
I.S.PJAE.
Involute Simulation

SoftwW"llSlrn:.
K1ingetnbcrg SOOne GmbH
Lemur Enterprises
Mechanical & SlrtlClurai

Design & Software
NASA Glenn Research Or.
Oerlikon Geanec AG
Software Engineering

Service
Trogetec Inc.
Universal Technical

Systems, Inc.
Van Gcrpen-Rcecc

Engineering

ICan or write! today for 81 solution to your P,Mgiear ,appl!ication

Capstan @) At:lantic
9927 Berwick, Livonia. MI48150

Tel: 734-45B·2070 Fax: 734·458·2071
Gear II'nspeclion
Software
Alpha Precisioo Inc.

Klinge1nbe'll SOime GmbH
Krautkramer Branso«
Lufkinlndustries Gear

Repair
M&M' Predsion Systen.,;
Mahr Corporation

mro Gear
loore Measul'e!l1ent
Solutions

l'!'ecisiDll Gage Co.
Profile Engineering, Inc.
Roto- Tcclmology, Ine,
Scon <!Chioe Tool Co.
Software Engineering

Service
Spline Chluges LId.
Trogetec Inc.
TSKArncrica
Worrall Grinding Co.

Sbop' Management
Software
Bourn & KOCh
Diamond. Solutlcns, Inc,
IobBoss Software
Lilly Software Associates
Power Engineeri_ng & Mfg.
ScOIt Machine Thol Co.
U.S. Tech Corp.
User Solutions. Inc.

Other Softwar,e
American Gear Mfgn..
Assn.-Gear Ral;flg, Gear
Capod0'
Best Engineering, me.-
Tim! Crib Management
Softwant
Iloom & KOCh Mlldline
Tool!CO.-Challi'

, f;uuIS~rupSoftwlll¥:
DP Technology Corp,-
QI.DICAM Software
Euro- Tech Corp.-Sp/iJl~

, Inspection
, Extrude Hone--Suiface

Finisli Measu,..mem
Softw~1'"f
GB Gear Shop ThoLr--
Calculations
Gearesearch As.'<OC.--Geur
&oring Analysis
Geartech-Gror lif"
Analysis
Geartech Llda-
Tecnologia de
Engrcnagel1s--Mecnanical
De>ign
Gerhardt Gear Company
Itlc,-Quulily R(IIilll!
Hoghmd Technology->

, Gear Manu!actun/,g
S()jlwtlre lic(!:rLI'e

Industrial Tecbnology
I Institule--Documenl &:

Data Control
Ktau1kr.!mer Bran.~
Inspection DOlO

Manallemenl
Manufacturers

mailto:capstan2@aol.com


'wm, MIM, A,N.I and K-type worm and worm gear
inspection and analysis is not only easy, it also lowers your
development cost.and reduces set-up time on every job.

IMlm~I'11Iln~n:UIIIMI!t~lh:Measureagainst
theoret1callorms based on an easy-to-use cutting
simulation. Or compare to a master artifact automatically
scanned by your M&M Gear Inspection System. You can
even inspect from your own coordinate files.

Pl'uns 111.llllIn: "Virtual cutting" lets you see
the effect of machine tool set1ings on your PC and make
corrections before you begin cutting.

NI Pf'IIIP,lil'llllll 1I:~lllrli.:All you need are
M&M's tailored, appllcetion-specitic software and
correction modules to meet your inspection, analysis
ami process control needs. (Be sure to ask about M &M's
straight and spiral bevel and hypoid gear packages, too.)

~. tll~ wU~ 11,1,'11 "' 'II,.. ts, please call',
(937) 859-8273. Or lax: (937) 859-4452; e-mail:
info@mmprecision.com. Visit us on the web at
www.mmprecision.com.

"BEIIIBIIIN
BYIlIEM.
CIIBPIIRATIBIl

"'THE MET1l0UlGY oS MOTION ~EOPi.E'".

@ 1999 M'&M PrecISIon Systtms CorpDr~lion
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• • •

WBPm Bod Wopm Gears

SoilUliilOID

mailto:info@mmprecision.com.
http://www.mmprecision.com.


PR,ODUCTS 81: SERVI!CES INiDEX

Workholldingl Problems?
ENGINEERED WORKHOLDIING SOLUTIONS

Speed'gri,p' Collet & Diap'h..ag.m Chucks
'Cameron Hydrauhc Chucks,

Madison Face' Dr,ivers
SabenOOlh Ma.ndrel~s,

See Us On The Web
WWW.SPEEDGRIP.COM

IE-Mail: saleswe.b@speedgrip.com
PHi 12191294~151l6"FXl1219') 294-2465

CIRCI.E 127

THIE PURIDY COIIRPORATION I

ISO S002 Certifie'd

.A1erospace: Manufacturingl
Technoloqies for the

2pt Century
Est 1948

'586 iHiHiard St. P:O'.IElO.Il.1898, Manchester, CT 1l6045-1898 U,S:,A,
Telephone: 1IIjO·649-000D.' fix: 8611-645-6293

IHome Page: htt-p://www.purdytlBflsmissiofls.com
E-mail: sales@purdytrlJa!l1li!SiDas.com

CIRCLE 18.2

In'WHeartiand
'tour SoureD, 'lor Goar lnspection ,and' Gellr Burnishing since 1936

Process controll'unctional gear measurement devices to measure com-
posite, runout size. tooth acncn, profile,lleac! and taper. . _
• 11111,DalyfuactiDDlJ1"ollilt/} mBthod for ffiIlBSUt:i"fI profile ia the 'world!
• Measurement of extemaland internal spur and helical gears.
• Specialty inspeeticn applications for shafts, worms, camshaft gears,
pump gears, steering pinions and cross-axis gears_ Or, give us your need
and we willi try to solve' itl
•' High-speed automatic inline inspection machines,
., Post heat-treat gear burnishing for the; removal of niCKSand hurts and '
to 'improve the surface finish, , I

Gontlct us at 321J..762'-87B2 orfo. llml-J62·!i2lj(J1
or e:..mail:stitwgea.rs@r1ea.-alp.com.OJ:s8eus.at www..itwgears.com I

CIRCLE 177

Gear
M'amdacturiingl
E'quipment

Leaders ;R Precision Bnd P,erfol:mance

.,CNC IGear Shaping Machines
• 'Cuttingi Tools
.1 CutterSharpeningi '& Ae-Coating
• 1Remanufacture/Re'build, 'CNC Retrofit

IFeUows IC'orporaltion. Springtield VT
Tel: 802-886-8333 FAX:802..,886:"2700

CIRCLE 130
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Technologies, Inc.-Cost
EsrimaJing Softwa~ for lhe
Gear Imhurry
Meccamca Nova Corp,-
Grilltiillg Mochi'nr
SOft ....an!
Mechanical & StrucIJJr11.I
Design & Softw
S/1f!JIgrh & FaIiJl!li'
Analysis So{hlYrtr

lASA Glenn R=b
Center-8earin~1
Trogetec lnc.-Shop Floor
Gear lHsign &.
M<lIIu/IJC'U.MIl Siift>o'a~

Universal ~ Co.
Cams
JIIIllaI'Gear M~ Ud-

Chamfering, Tools
A~ Ge.!r Tool, Izd,

Best Engineering. Inc.
CbwnfennaIic Inc.
CIa!ioo·HlLnh mbH
C~.PfJilHt"r GmbH
~ Cleasan W!Ht<s
GMI
Jock Dustman & Assoc.
iLMT-Feue
OMJIll! Servke. Inc.
Ply-Mar 1001 Co.
Reid Tool Service Inc,
Sale. Coowlll!!ll!>
Scl\cnck TuIDt.'Ir

SPI' Speciallies Ltd,
S merla!
WesI,gatC Machine

GEAR TOOUNCI
A'CCESSORIES

COBlings
Diamonex IncorpoolIlld
GctxmJ Magnapl!le Corp_
Ci'-mPfIWtf.'r Kurtb

'Cutting lOOl<i
Ion VaolU!D Tecbook>gies
Wall Cobnoooy COIp.

Cutter Bodies
GItlssoo, Pfllu~r HIII'Ih

, tUng Tools,
1~ G.leason Works
Jilek Dustman. & Assoc.
Jamal Gear Machinery
Klin eJnberg SIIIme GmbH
OeI'UkOll. Oeartee AG
P.R Markey. Inc.

Abrasives
Abrasive Thcboology Inc,
Bluegrass FTccision
Djpper Diamond Tool Co,
Engis Corp.
,Ernst Wmter& Son Inc.
Elt!lllde Hone
Meister Grinding Tcd1.
Rcx-Gil ProCIIICIs Inc.
W_ E. Litwin A5SOC,

Beve'll Gear
Cutting Tool's
AIW Syslems Co.
Gleason-PI'auler' ,mbH
RebcoIndustrial PmdudS
Sw Cutler Co.
VeSll!Works USA. Inc,

I IBor.azoo/CBNWheel's
B.H. Jone,<; Machine & Gage
Cbamfermatic Inc.
Dilmamic Abmhe
GIe!!son Pfauler !1I1lr1h

Cuttlng Tools
the CIeBson WorM
GMI
P_F.MatUr. Inc.
SL. - IIm'iOII & Complll\Y
SUAmerb
WUlOO Mad!inery

Br,oDching Tools
American Broach &

Machine Co,
Ape.!<Broach & Machine
Barit Internanonal Corp,
Best Engineering. Inc,
TIle Broach M35lcl'S Inc,
CI'IIIlksbaIl Machine Group
Deiron Broach
Elmass North America
General Broo.cli & Eng,
KGKIn.~
Kingsrord Broach & Tooll
Miller Industrial Service
N!!Iko!I Bro!dI & M!!d!I!!e
'!'he OIli.a Broach &

MochineCa .
Oswald ~ Gmbl! & Co_
Ply-Mar 1001 Co.
Ittid Tool Service Inc.
1Y Miles Inc.
U.S_ Broacb & Mllehine

CllHinglTools
Actdes Gear Tool!! LId.
Ape~ B!OI!Cb&: Machine
8li, .Jones Moctune & Gage
B.uillnltrmJlooal Corp.
D~1den Maclunc Corp .
~ Broach Mnstcrs Inc.
CMH Tool!! W.
, ranksball Machine Group

I

EmIW 'Corp.
'GCTSlnc_

, Gk!as.oll Pfllll~l' Hurtfl

I

IItting ThoIs
1ht GIeasonW rks
GMI
1.!.Il!rslate Thol Corp,
J!lel< Dusunan & Assoc.
Jamal 'Gear Madlinery
Klingeleberg S!lIme GmbH
Kocprer Americn, .I...I...C.
Kmmhard 1Wi,1 Drill Co.
IIiIIIknII BnIIidI ,II< .ractD!
0etIik00 ~ AG
Osbom LntmlatiOllal
P.F, Markey. Inc
Parkei' lndus1rles Inc.

mtrb
Universal Gear Co,

Daburring Tools
B.H. Jon:s Machine & .Glge
Bcst Engineering. Inc.

Buriytic SY'!e1m
Cl:wnfennatic Inc,
EKtrude Hone

, Gleason·HW1.h GmbHI
Gleasim-Pfallkr Gmbl!li
Gleason i'flIulff HI!rtb

C:otdng Thol'<
The Gleason Wilds
GMI
Jack Dustman & 1l<SO(;,
.oil-LIne Senins.1r>t.
Osborn Iotematinn,ll
Redin Cospornrion
Reid Tool Servia: !nco
Relt-CUI. Products Inc.
, .L. MlIIlSIIIIl ,&Company
Sales Consultnms
$(:beock Turner
SPF SpeciahlesIzd,
SU Amelicll.
Vesta Works USA, Inc.
Weslgate M.acbine

!Diamond WIIee'l~s
BR Jooes Machrne & '~'C

IDumamic Al:nsJve
Prodi!as Inc.

G:MI
Osborn Jnternational
P.f. MlIIkey.lD!;.
SL..Munson &: ~T

WLltoo Mochinery

Dressingl Diamonds
The GJnson Worb
GMI
P.F. Markey. Inc,
S,L MtmsOII &: Compl!l\Y

mMlilolingl,1
Supplies -
sli JO!lC:5 Mllcltine & Gage
Bluegrass I'recl5ioo

Macbiotl)"
Brighton LaboralOl'leS

Clwmilles Thch_lIOlogies
Easco-Sparc.am:!JI
E:ittrude Hone
KCK ln~uooal Corp.
Mecalool USA .LId.
P.F. MatUr. Inc.
IWrJ 'fidmoIogy CarpI
Roto-1'ed!:ooIagy, 1m:.
Rus.s<iUHolbrook &

Henderson
Sales C005ulumt.

FiltrBtion Equipment
B1t Jones Maclune & Guge
Cllamfenn.aIic Inc,
Jack Dustman & Assoc.
SPF Speciahies LId,
Weslg;il" M""hine

Gages Sa. Measuring
li'nstruments
A=b Gear Tools Ltd
AL!ln!JWcd Precisioo Inc.
AJWS)~Co.
B:H. Jeoes MlrlIirle & Goge
Best Engineering. Inc.
The Broach M3SIl:rS Inc.
Cole Mfg, SyMmIS. Inc.

mailto:saleswe.b@speedgrip.com
http://htt-p://www.purdytlBflsmissiofls.com
mailto:mail:stitwgea.rs@r1ea.-alp.com.OJ:s8eus.at


ComtorgageCorperation
DJ.G.lT:., Inc.
Dyer Company
EmugeOwp.
Eunr Tech Corp.
GMl
Invo Spline Inc.
Kmulkrnmer Bl1lIISOII
Kromhard Twist Drill Co.
M&:M I'redSion ysle!n!l,
Mabr Corporation
Modified Gear & Spline.
Ml1 Corpntioo

(MilUlnyoj
000 SolOOTechnology,
Optical, Gaging Products
Parker Industties, Inc.
~ITY1edInoiogy Oup,
Ply-MilI'ThoI Co.
P=:isioo Devices, Inc.
Precision Gage CO.
Reid Tool Service Inc.
Roro- ThchllOlog),. Inc.
R!!!RD Holbrook &:

Henderson
Selector Spline I'roducIs,
Spline Gauges Ltd,

SllIlIIa1 I':roduc!s Co.
Trogelec Inc.
We,rem Spline Gage

Grinding Wheels
Acbrasive Techoology Inc.
AI\¥' )'SUms 'Co.
B.I:-[ Jooes Mao:::Itirie & Gage
Best Engineering. Inc.
Bluegrass Precision

Machinery
Ownfmnnlielnc.
Clipper Di.:uoond Tool CO.
Diruwnic Aiilnlm--e

Products Inc.
Engis Corp.
Ernst Winter & SOIl Inc.
GIea.'iOORauler Hgrtl!

CDIting TodIs,
GMI
Hermes Abrasives, Ltd.
Hoglund TechooJogy
JRM lnrernational, [II!::.

IYipp' Sales &: Service
Kap,p' Thcb I...P.

, I...npmas[er lntemational
Meister Grinding Tech,
P.I'. Markey. Inc.
Redia Corporation
SJ... MW!500 & Coorpmly
Universal Superabrasivcs
Wendt Dwmington
WI!1oo Mwi:hinr.ty

Hobs
Acede>, Gear Tools lId.
Baril lnkmational Corp,
Bes! Engineering, ,Inc..
CM!'! Tools lId.
Eltech Inc.
Emuge 'Corp.
Fellows Corp,
'i'ubri.r.l.
GCrSInc.
Gear Company of Arrmca

Haat Exc'hangers
SPF Specialties IJd.

GI-..Pfauru GmJJH
Gleason Prauter "!Lith
Cutting Tools
Tbe Gleason WWks
GM:!
Greal Taiwan Gear lid.
Inlerswe Tool Corp.
JRM Inremalional.lnc.
Koepfer America. L.L.C.
JUumhard Twist Drill Co.
IMT-FetI1:
MiU Ml!x Tbols PvI. l.!d.

, NIIIi:nII BIud:t 01 1'I1at:bb

PoE MmXey. ;111.:.
;Patker' lnIlllSlrlt5 Inc.
Ply-MIll; Tool Co.
Rebco Industrial Products
Reid Tool Service Inc.
RU\\!ieIll,HoIhrook &.

Hende?SOO\ IDe.
. SIIIr Cutler Co,

I S Amaka,

lodex Plates
AmI i\l'bor MncItine Co.
Mins & Merrill LP.
Modified Gem: & Spli"",
NadnIII.8mtd! & .1\\1adb
Selector Spline Products

I Spline Gauges Ltd.

I InjeC1jon Molds
AJlA-PGT, Inc.
Bli Jooes Madrinc & Gage

, Performance Gear
Systems. Inc.

~ t, Holbrook &
Elen&rson, Inc.

SciIZCorporalioo
Spicer lni!JJstri .es Y!le.
Spline Ganges Ltd.

Keyseat CuHers
Best Engineering. Inc.
EImass orth America
GM:!
blle!'SIlW: Tho] Corp.
Kromll!lrd 1iWist DtiII Co.

I MillS & Menill L.P.
P.F MlIIkey, Inc.
Pern Tech..noIogr COIp'.
Reid Tho.1Service lroc.
Trogeu:clnc.
W. E. Litwin Assoc.

, La,ppiogl Compounds
Bri~~
Diaoamic Abms:ive

Products Inc.
! HangSlelfcr's Lab
I J..apmaster Imcrnntional

P.f. Markey. Inc..
, Reid Tool Service Inc,

Universal Supcrabr'!!.<i'~

IlJbrica~oolants
Abmsive Technology Inc.
American Refining Group
ApoUo AmeOOl
Sijur Lubricating Coep,
Brighton Laboorult:ies
D. A SlYa!'!Co.
DoAD

Proven reliability and unsurpassed accuracy are why we've remained
a :I'eader in the gear tool business for over so years.

./' Extensive 'S1o(k - All Bore 'Sizes

./ FiRlEE,'CAJALOG'

./ Diametral & Modu'le IPitches

./ SOUD CAR.BIDE HOBS

./ Express. Delivery

./ llRU-VOWJF Oass AM.

./ latest (oatingllec:hnology

./ IQui~k Quotes

UluSSElI,
I' OLBROOK Phone: 2101-610-4220

Fax: 211-670-4266
2 North Street, WaIdwid,

lew 81463, . .
.:",,".~r' "'" ....- ..... ,- "".......... ...')0 .. ,....... - '. y It

Visit us at: http://www.tru-volute.com • Email: sales@tru-volute.(om
CIRCLE 142

WANTED?
MORE ACCURACY
MORE EXPANSION
MORE VERSATILITY
LONGER LIFE
AND LESS COST?

LeCOUNT, Inc.
12 Dewitt Dr. '. PO Box 950 • White River Jet, Vi 05001 U.S.A.

Tel: 18001'642·6113 'or (8021'296-2200 .' Fax: (802) 296-6843, E-mail: I'ecount@sover:net
Website: hH!p;J/www,sover,nef,l"lecount/ (includes. product .s,pecifications)
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PLEASETEAR OUT THE CARDS
IN THE MIDDLE OF THIS

MAGAZINE!
1. Give the qualification card to. friend I
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2. Use the R.... " Response Card to Request more information from
our advertisers or let us know whlclt articles you likedl
(Circle the numbers at the bottoms of advertisements or articles)
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R~ Holbrook &.
Henderson

81m" Cutter (:0.

S ~meric'il
Tri- Wire, Ioc.

• PRODUCTS &. SERVIICES INDEX •
Etna Products !IIC-
General Mag!'lIlplarc Corp.
Hangsterfer's Laboratories
HoogblOl1 lmemational
Jack Dustman &. A~'<QC.
Kleber Lubrication
Luoopl31C
Nye Lubricants, lnc,
Osborn International
P.E Markey, IDe.
Tenaxol Inc.
Texaco Labrlcants Co.

lMaster 'Gears
Acedes Gear Tool', Ltd.
Haril International: 'Corp_
Best Engilleering. Inc.
The Broach Masrers lnc.
CMD (UK) Ltd.
The Cincinnati Gear Co,
Engelhardt GeW' Co,
Fairfield Mfg. Co.
FeDows Corp.
Reel Tools Ltd.
The Gear WoOO-Seaule
Gleason Prautn Hurlh

Oulling TOOls
The GIea.<;oo Works
Great Taiwan Gear Ud.
lmerstate 1'001 COIp.
Invo Spline Inc,
ITW Heartland
M&M Pn!cislDn Systems
Mahr Corporatlcn
Nationol Broach &
Machint Co.

Parhr industries Inc..
Perry 'IedmOIDg) f;orp.
Philadelphia Gear Corp,-

H0U51on
Philadelphia Gear Corp.-

King of Prussia
Precision Gage Co.
Profile EngLneenng, Inc.
The .I'un:ly Co.rpnmtion
Rebco Industriall Products
RusseD, Holbrook v&

Uendenwn. Inc.
Sales Consultants
Selector Spline Products.
Spline Gauges Ltd.
S Amt!riaI
Tifco Gage &. Gear
Trogetec Inc.
Weste:111W1 Companies
Western Spline Gage

Shaper Cutters
Aeedes Gear Tool, Lid.
Rarit Internannnal Corp.
Best Engineering. Inc.
The Broach Mastel'S Inc.
CMH Tools Ltd.
Elmass North America
Eileen Inc.
Fellows Corp.
Fubri s.r],
Gleason--Pfalllel' GmbH
Gleason Pl'auler Hurth

Gulting '('ools
Interstate Tool Corp.
Kromhard TWist Drill Co.
Parker Industries Inc.
Ply.Mar 1001 Co,
Rebeo Indystrial Product.
Reid Tool Service Inc.

Shaving Cutters
Acedes Gear Tools Ltd.
Bwit InlernstiDnal Corp.
Best. Engiaeeril!g. Inc.
Eltech Inc.
FeUowsCorp.
Fuhn s.r.l,
Gleasan.Rurth GmbH
GIeasan-PI'auter GmbH
Grear Taiwan Gear Ltd.
Mic:romaric Textron
Ply-MarTQ()l Co.
Rebco Industrial ProdOClS

Reid Tool Service Inc.
SU America
Tri- Wire, Inc.

S;pline!Rollingl Racks
Acedes Gear Tools Ud.
Cold Forming Technology,
Colooial TOQI Group Inc-
Micromatic Textron
N!!Iioo!!I Brosdt & .!\ilIdD
Spline Gauges lid.

Wheel Truing &
Dressing Devices
B.H. Jones IvIl!cl!ine & Gqge
GM]
Normae. Inc.
Oerlikon Geartec AG
8.L. M'1m'iO!! & Company
W~too Machinery

Worm lMiliingl Cuttel'S
Best Engineering. Inc .
Gleason-:Prauter GmbH
Great Taiwan Gear LId .
Ply-Mar TQ()lCo.
Rebco Industrial Products
Reid Tool Service Inc.
Russell Holbrook &

Henderson

Other Tool'ing III
AccessDries
Aruerican Refining Gn:J<IP
--Q~ench &. Gear Oil
A/W Systems Co_-
Culter Bodies IUld Blades
Darit International
Corp.-MilJing Cullen:,
Shal~ng Ro./b
Bates Technologies->
Honing Tools
Bed!.er Gelmnclsters-
Span MOL!lI Parf9
BijW' Lubricaling Corp,-
Lubricating. Equipmenl
CMH Tools lld.--Milling
Cuners
Detroit Broach--
Broaching Tool Holders
The Duffy Company-
SlOp"OJ/ Paints
Dyer Company->
Dimensional Gaging



R,e'defining "Worldclass" for a new millennium.
The U'o~ldis quickly beginning t6 realize that the essence
.of llACS1'I1liL· is qllal.il)' anA .sen:ice. (h.r capadly for
engineered steel liars bas grou'" dr;ofll4ttcally ,ol(mg rpith
a host .oj ,value-added sen'ic£s such as commercial heat
treating (nul the palented Nitratec Ireal1ller.t ot our 'lew
,W,tnoSleelbars. Our goal, as we move intothe "ext
millennium. is to rontinueour extraordinary growtb
fl'.btlemt#nlainlng otlf'#l/NJdl'/on in ,qllallty and sen.'ice.

1-800-876-7833
http://www.macsteel.com

TIS·
CIRCLE 104 Quanex

http://www.macsteel.com


_---------- PRODUCTS & SERV:ICES INDEX ..

I

I piral bevel gears up to 100 inches
in diameter .. Manufactured for quiet
operation and durability to meet exact
production requirements.

ASK fOR AMARILLO. You CAN COUNf ON Ir.
T.M.

Amarillo 'GearCompany
P.O. Box 1789 • Amarillo, Texas 79105

806/622-t 273 • Fax 806/622-3258 • www.amarillogear.com

CIR.CU;: 169
-------

S,PIRAL BEVEL 'GEARS
Comme,rc:ial to a,irc.raft quality gealring.

Contact Craig D. Ross
MIDWEST iGlAR & TOOL.•INC.

26069'IGroesbeck Highway
WaneD. MI48089

~ Ph:.8.10~776.-7580
Fax: 81:0-776-2322:

CIRCLE 178

W'od:d~Class !Gear IRacks alnd Lead Sc!r,ews II
Sipecialists in Linear Solutions I :

I:
Halifax has the designs and sizes
to meat your req ui reme nts, As one
01 the world's largest manufactur-
ers of gear racks and lead screws,
our capabilities provide motion
control designers the precise prod-
uct for virtually all applications.

Gear Rac'ks
lDPto64DP
Face Width to 17.75"
Thickness to 17.75'
Max. Width 23'
14.2.5,20,25 PA
Up to AGMA Class 11

had' Screws. and Nuts
Trapezoidal Threads
Acme Screw Threads
Thread Grades to 50
Max. Pitch I'
Max. Diameter 975'
Max. Length 39'

Call or fax us today with your requirements.
Halifax Rack and Screw Cutting Co. www.hr:s-ccJ.co.uk
235 Bon Haven Drive Coronation Works, Armytage Road
Maysville, KY41056 Briqhouse, Yorkshire HD610A England
Phone: 606-'563·8772 Phone: 011·44·1484-714667
Fax:606·564·8299 Fax:011·44-1484· 712532 :1

CIRCLE 339

ATA GEARS, LTD., estaJllished in 1931,.specializes In the manufacture ,of
high quality power transmission components. Our mainl products are:

SP,IRAl BEVEL GEARS - Klingelnberg, maximum diameterBOirlches iin
ground, hard-cut or lapped finish ..

IlERUKONI • !maximum cr'Dwnl whee'l diamel.er26 inches ..
Helical gears maximum diameter 49.2 inches,

also, with ground teeth 8ml custom made right angl'e gears.

AlA ·offers free technical, selYice for AlA gea rs,
Our d'eliv-ery time for spiral bevels is 1'-3 months.

AlA GEARS,INC. A'IA. -.
IRiver Squa fe ,Plaza
19885 DetroillRoad
!PM~#136
IROllkV River, Ohio 44116
lelelFax: 440·356·0289

ATA.GEARS,ILID.
P.O. Box 120" FlN·331 0'1
Iampere, Finland
Tel::356-3-2870111
Fax: 356·]·28702491

CIRCLE 192
56, GEA.R TECHNOLOGY

Euro- Tech Corp.-Spline
Gage Certification
Fubri s.r.l.-Special
Milling Cutters
GCTS Il1c~Disc Cutters
General Broach &
Engineering Co., Inc.-
Gear Rolling Tools
Gleason·Hurth GmbH-
Honing Tools
Gleason-Pfauter
GrnbH- Honillg Tools
Gleason Pfauter Hurth
Cutting Tools-Form
CU#ers
Hennes Machine 'Iool-«
Tooling Pa.c/wges fOr
Specific Machine Tool
Purchase
Invo Spline [nc.-Splille
Gages
ITW Heartland-
Burnishing Dies
KlIpp. Th;h L.P:-CBN
Gear & Form Grinding
WheeL!"
Koolant Koolers, Inc.-
Liquid Coolers
Krautkrarner Branson->
Hardness Testers
Mahr Corperation-«
Setting Rings & Discs,
Plugs, W";res & Gage BaJb;
Major Gauge & Tool Co.-
Powder Me/al Tooling
Mastertech Diamond
Products--CBN Inserts
Mayfran Intematiooal-
Fillratioll Equipment,
Conveyors, Chip
Processing Equipment
Meccanica Nova Corp--
j,,·/Pos/··l'rocess Machine
Gages
MiU Max Tools Pvt.
Ltd.-Profile Milling
Cullers. HSS Tooi Bits
Modified Gear & Spline.
Inc.-Spline Gages
Nalional Broacb&
Machine OJ.-Roll Dies
NewAge Iadusuies=-
Hardness Testers
Optical Gaging Products=-
Non-coniaa Measurement
& Inspection Equipment
Osborn International-
Brushes
Parker Industries Inc.-
SplilleGages
Pitch Templates, Inc-
Pilch Template Inspection
Racks
Rebco Industrial
Products--lnvolute Milling
Cutters

I S.L. MUllJKIn & Co•.-
Rotary Diamond Dnssing
Tools
Selector Spline Products,
Inc.-Spline Gages
Sensor Products, Inc.-
FUm used to detectpres-
sure distrib .. /ion and mag·
nltude for measuring gear
tooth contact:
SIFCO Selective Plating-
Bm<h PlatinB Equipment

& Solusions
SPF Specialties LId.-
Wash & Dry Systems
Star Cutter Co.-Bevel
Gear Stick Blade.

, SU Am~olling Dies
Tenaxol Inc.-l'olymer
Quencfu;nls

Universal Gear Co.-
Shank & Disc Cutlers
Universal
Superabrasives-DnossillB
Equipmen:
Wendt Dunniogton-
Diamond Dressing Roller>,
Dressing Equipmen!

GEAR:WORKHOLDING
&FIXiURING

Arbo.rs
A.G. Davi~AA Gage
Alpha Precision Inc.
B.H. Jones Macbine & Gage
Best Engineering, Inc.
Bluegrass Precision

Machinery
TIle Broach Masters Inc.
Cameron Hydraulic

Workholding
Emuge Corp.
FeUows Corp.
ocrs iee.
The Gear W~.&.a!l:Je
Gleason·Hurth 'GmbH
Gleason-Pfsuler GmbH
Gleasoo Nauler Hurtb.

'Cutting Tools
The Gleason Works
Hermes Machine Thol
HPI-Heartech Precision
Jack Dustman & Assoc.
Jamal Gear Machinery
JRM International. [nco

LeCount Inc.
M&M Precision Systems
Machine Tool Builders
Mllhr Corpor-ation
Manufactured Gear & Gage
Nalional BIIJIICb & Maclme
Oerlikon Geartec AG
P.F. Markey. Inc.
PerTY Technology Corp"
Profile Engineering. [nco

Rodin Corporation
Reid Thol Service [nco
Rolo-1i'ecl1nology, Inc.
BusseD, Holbrook. &

Henderson, Inc.
Schunk. [nco

, Speedgrip. 'Chuck, Inc.
Spline Gauges Ltd.
Tifco Gage & Gear
Toolink Engineering
Universal Gear Co.
W. E. Litwin Assoc.
Western Spline Gages
Wliton Machinery

Chucks
A.G. DavislAA Gage
Alpha Precision Inc.
BJ:l. Jones Macbine & Gage
Best Engineering, Inc.
Bluegrass Precision

Machinery

Cameron Hydraulic
Workholding

Emuge Corp.
Gleason.Hurth 'GmbH
GleIIS()n·Pfauter GmbH
The Gleason Works
Hermes Machine Tool
HPI-Heartech Precision
Jack Dustman & Assoc.
Jamal Gear Machinery
.LeCount Inc.
Machine Thol B!!lIders
Moor Corperatlon
Manufactured Gear &

Gage
Oerlikon Geartec AG
P.F. Markey, Inc.
Redin Corporation
Reid Tool Service Inc,
Roto- TeciuICilogy,. Inc.
Schunk, Inc.
Speedgrip' Chuck, Inc.
Spline Gauges Ltd,
Star Cutter OJ.
Sytec Corporation
Tifco Gage & Gear
Toolink Engineering
Trogetec [nco

W. E. Litwin Assoc.
WLiton Machinery

Collets
BH. Jones Machine & Gage
EmugeOJrp.
GCTS Inc.
Gleason Pfauler Hurtb

Cutting Tools
The Gleason Works
HPI-Heartech Precision
Jack Dustman & Assoc.
Jamal Gear Machinery
JRM Intemational, Inc.
Oerlikon Geanec AG
P.F Markey, Inc.
Rodin Corporation
Speedgrip Chuck, Inc.
Spline Gauges Ltd.
Sytec Corporation
Wilton Machinery

IModular Fixtures
Alpha PrecisionInc.
BJ:l. Jones Machine & Gage
Bluco Corp.
Bluegrass Precision

Machinery
CD Miller & Associates
Crankshaft Machine Group
Emuge Corp.
Gleason~Hurth GmbH
Gleason·Nauter GmbH
The Gleason Walks
Hermes Machine Thol
Jack. Dustman & Assoc.
Machine Tool Buiklers.
P.F. Marl<ey, Inc.
Paul W. Marino Gages
Perry Thcl'mology Co.rp •.
Roto- Teclmology, Inc.
Schunk. Inc.
Scott Machine Tool Co.
Speedgrip Chuck, Inc.
Sytec Corporation
Trogctec Inc.
W. E. Litwin Assoc.

http://www.amarillogear.com
http://www.hr:s-ccJ.co.uk
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T,RAINING&
EIlIJCATION

Toolholders
A.G. Davis! AA. Gage
Alpha Precisioo hie.
B.H. kn!s Mdtine & Gage
Best Engineering, Inc.
Bluegrass Precision

Machinery
CI'iII'Ikshafi Machine Group
Emuge Corp.
Genern.l Broach & Eng.
GIea"·',m·Hurtb ,GmbH
Gleaso.!l.PI'auler GmbH
Hermes Machine Tool
HPI-Hearn:dI Precision
JlICk [)u..!!I!a!! & As.......;.
MachI.ne Tool Builders
Miller Industrial Services
P.F Mari<ey, Inc.
lilerry 'JfclmoIogy Corp.
Reid Tool Service Inc,
Santasalo North Aml!rica
Schunk, Inc.
_peedg.rip Chuck. Inc.
TooIlnk EngIneenDg
Th>geIeC Inc.
W, E. Iilwin Assoc.

Other Fixturinglll
Workholding
A!lli!fi.can Broach &
Machine Co.-BroocIr
Prdl~~
Ape~ Broach & M!!Chine
Co.-Broach F~s.
Hoiders &: Pulter»
Bluco Corp.-~ng
M<1IIi:bt<Il For .Broadies
Broaching Machine
Specialti BrrXlch
Fl.X1J.r"" <I: Pullen
cameron Sabertooth
MlIIIdrel--J.W'llJIdnLs: &
no-liJwlding Ik~ius
CD MjjJec & Associates-
Hydroulic Worldtolding
F"IXIU~
GCTS 1nc.-DrMII3
CerrJers &: lL~rs
HPJ-Heanecb Precision
IfiC.-Tool Presetters
Madison FaceOrh r-
Face DriPing Cltl!lltrs
Meoctm.ica NO\Ia Coo:p--
Cu.rlom Grinding Fi:rruri1!g
&: Wortholding
Process Etjuipmenl
Company-Rollo ric

, ·Grippers, End-ofArm
Tao/ing
Redin Corporatioo-
S~("inJ Tooling
Speedglip Clnl£k. Inc.-
FDU·Driwn
SPF Specialtles W.-I'id:
& Place S}'slLmS
Standard S~I Spccialty-
KeySrode
Sytec Corpomtioo--P.ril1l
O~r~T lPcaMg
Trogetec Inc.--Sillgl~ &
Double Eccentrics
1Y Miles lllc.-Bmaclr
rwuring
Universal Gear Co.-
Tapered Spline ArlxJ",

MACMINEFIY/E:aliJlP·
M NT IlIST!RIBUTORS
Arrenean Macbmery-
UWhen; U:>1VlZ. fhxft~r.
Klingell!berg. OerliJa,lI, ,
Apex Brooch, Coionial
S<m\ f(an:;pJd, Kingsbury.
Ransohoff
American Wen Inc.-
·WrmWnl, Hunh .HoduI,
SDmag.
AshD! USA Inc, shor
AshUI0I11Ni1ls1ri~J.
Am Engjneering-
Saikwli Mfg. Co .• LId.
Bask Inmrporaled
Group-Wo.!/'Gmr
M«hil!es
BestEngineering, Inc.-
I1W Hea:nlond. Redin.
Bluegrns;; P'reci.-ion
Muchinety-MilsuiJiJhi.
C.. ledonim M..idwesl.
Sales. ilm:.-EnuWri.Ib
C-8 Gear & Machine
Inc.-Ba..ldor. Oaido.
OU!licp. Egan-Wagner.
Electron, Nook, SEW·
Eurotiri,,,,, SEW-Sanra.liaw,
S~r.ToshiOO
Charlnel Power
Trnnsmis.siao--Spud
Reducer.;, Gears

Ited1Inc.-Kapl'. Ni1~J.
SU America, MGF GmbH.
Geaned» Uda. .
Tecoologia de
EIlgJ'-'tiligens.--HUUII'OI1

Software.
J;urwl ·Gear Machi IlI'ty

Ud.-Grinding Wheel
DIP.ssinll Machines
Kapp Sales &. Service--
Kirpp GmbH, KlIpp f"1I
and Nilts Bolin.
Meccaniea Nova Carp-
M«alIIica Nova S.P.A
Mill!!:!' Indus!riaI Se!'vice-
Tomos Tro.noiogies.
National Metrol0ID'-

Colleges/llniversities
Drivetrain Technology Ott.
[.S.PJ.A.E.
l!Ktu.stri!!! Technology

Institute
Mississippi S!al.e Univ.

Gear Schools
AGMA
Ap11.l' Engineering Inc.
Best Eogioocring. Inc.
Bourn .&.. Kocb 1I'1Mdrlne
Cole Mfg. Systems, Inc.
Drive Systems Technology
Educutional Systems

WOfk...h<:!ps
Euro- Tech Corp.
Geartech
Gleasoll-Elurth GmbH
GIeason·pr.lluter GmbH
Glason Prl!.!ter HI!l1b

Cuttlnll·Tocils
The 'GIea.'I01lWorb
Hane Industrial Training
Hy·Mech Systems Inc.
I.S.PJ.A.E.
Koepfer America, 1...L.C.
Lufkin Indu.<t!ies Gear

R.epair
M&M~~I"l!i
Mabr Corp.nibJ
NoIflmIillI!rn!d! &; MAdb
Philadelphia Gear Corp.
RoIo'·ficlinOlogy, Inc.
Salem Company
The Society or MFg.

En.g;ncers
Xla Inc.

IResea rch Institutions
CElIM
ClATEQ
Drivetrain Technology Ott.
Gear Research Instit1.l!e·
Oeareseareh Assoc.
I.S.PJ.A.E.
Indu.,mal Thchoology

lostilllLe
Lambda Research
Mississippi SUIre Univ,
NASA Glenn Research

Center

..------ ....-'\-~ .~- -

~Rl ~JNational Broach «" Machine Co.

The Industry's Finest Single-Source Supplier Of ..
• Broach Teets and Machines
• 'Precision Gear Finishing

TOO]IS and Machines
,"Ho.bbing· Shaving·' .Rolling" Honing

MemMics.
Ohio Broach & Machi_
T~UIMms~=nI
S}'m ...... UVAM~
COlllpal1)~

P.F.MaJtey, Inc.-Unol'"
Cil/l) Abmsive T~dVliJI01fY
Paul W. Marino Gages
lnc.---AlujU. Koba-Srel
Precision Gage Co.-It",-
R"II /lmT testers:
Reid ThoJ Service inc.-
F~lIo""'5Corp.
Star eulltr eo.-i.an:JI.z.
.~
Toolink EngInemng;-
K6nigMIM.
1'risJs-Rhf KG
(Gnmany).
V & R: Asso:::ia!es--
~l&PaIVlU.

W.E. LiIWin Assoc-«
S~~dllrip Ciluck, [fIC.

Chuck Pro/u£iOlUlI Tool
Grinding
We;,. T"a Gear In<:.-
Anuorican Rumpinl/ UailS

'Ride Associations
ASM International
American Gear Mfgrs.

Assccauon
IMTS-h!l:ematianal Mfg

Tecboology Show
Metal Powder lndusuies

Fedcratioe
The Society of Mfg.

Enginet!r.l

17'1(10 Iwor-tv- rll'"'' r.hl~l. n(),ld ~..1dlOITID UI\ llH}.lll !HO II
1 (810) .'h3 01(ILl F." IH1012i.Jl :S71

! www.rednngproducts.cOI11
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Other 1irainlng &
Education
Michigan Manufacturing
Techndlogy O!nter-
Manufacturing Training &:
Consulting

CIRCLIE 1811

.' '. • IU 5 IE, '. • •

READIER
RESPONSIE

,
•• -FAS'-··

Iii N F ·0 IR.M, A. 1110 N

ADVER'T'IS,ERS

www.gea ••erhno/o.gy.rom!rt r:htm
NOVEMBEF'HDECE:MBER un 51

http://www.rednngproducts.cOI11
http://www.gea


Fo:..detai:led information
pllease contact: If!! SU America" Inc.

8775 Capltal Ave. • Oak Park, MI48237
Ph: 248/548-7177 • Fax: 248/548-4443

IE-Mail: sales@suamerlic~.com
www.samputensili.com'CIRCLE 107

http://www.samputensili.com
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The A.B .s: Company
1576-5 Qlymp1 C!n;1e
no. Box 325
Whil~haIl, PA 1805,2
Ph: 61,0-433-11.540
Fu: 610-435-6351,

A.O. DDVislAA Gage
6533 Sim Drive
Sterling Heights. MI 48313,
Ph: 81,0-977~9OO)
Fax: 810-977-9190

ABA·roT Inc.
1395 Tolland Thmpike
P.O. Box 8270
M bater. cr 06040
Ph: 860-649-4591
Fax: 60-643·7619
['I/o abapguom
........ '.abapgl.rom

Abmive Technology Inc.
8400 Green ~adkw. Dr,
W~5!~1Ville, ON 43081
Ph: 614-548-4100
Fu: 614-548-7617

Accurate lon Technologies
10010 Miller Way
Sooth Gate, CA 902110
Ph: 562-927-6528
Fax: S62-9Z-7-8:591.

AC\:lLlc Speeiahi Inc.
Il~4360 Bluemound Rd.

Waill>ha. WI 53188
Ph: 262-.547-:s.I5O
Fax: 262·547-5892
gITS' QCc"ruJUp«i4h~H;om

Acedes Gear 'fool LId"
f1emi!l1 Road

C"',bwy. Berk>l!m RGl4 2DE
United Kingdom
Ph: (44) 1635-521085
Fu.: (44) 1635-524252
sal,s@ac~duco.uk

Acme Gear Company
130 . F=_IA,,~ue
P.O. SO)l 779
Parsippany, NJ 07631
Ph: (201) 568·2245
Fax: (201.J 568..Q282
jam~s@acm~g~tt.r.c'tlm
H-",,"M~uc,mt'g~ar.("om

ACR IndLWri~. Inc"
1537S 1'wcllty- Three Mile Rd.
Maromb, MI "1!042
PII: 10-7 1·2 I
fu: 1I).181.QIS2 ~
salu@aaind.com
.........acrlnd.rom

Action Gei!T &I B~g
1717 Monrovia Avenue
P.O. 'Box 10007
Cos1.l! Me ... CA 92627
Ph: 949·645-8212
Fax: 9019·645·8212

Th _ ...dams Company
100 E. FQ!lItb S~
P.O, Bo~ 268
Dubuque, IA 52001.
PII: 319·583-3591
Fax: 319·583-8048
ud/Inuco@"'''·Ci./!eI'
" ......'.I~adMlScompany.rom

Adobe Precision Gear. Inc.
211 W. Wood
P.O. Box 520
Carlsbed, NM 88220
Ph: 505- 5· 322
fax: 50S. 85-156
adol¥@g~aN.t:Om
.._g~an.rom

Ad\'lnce Gear &I Macbine Corp.
16201 S. Broadway

~ ~ 9014WJ78 ~,
Ph: 323-770-1951
Fax: 323-170-19:55
aJ1gi£ofl@i.<.",lcom.com

AdvanC(;d MaLeriBI Proces, Corp.
36500 VIUIBorn Road
Wayne, MJ 481114
I'll: 313-7294500
Fax: 313· 7l9-S5S6

Aero Gear. Inc.
1.050D4)' Hill Road

Ind!iOt, cr 06095
Pb: 60-688-0888
fu: 860-285- 514
IIICdrmtOllj@a~mll~ar.com
" ......~a~rog..ar.t:Om

AeroaaI'I Ke!!llrwi~ Coo. I!!c.
1.5701 Minncsolll Ave.
Paramount. CA 90723
Ph: 562-634-3311
Fax: S62-633-0364
g"1/h@a ..rrx:rqft.hl.com

AJu MllII1ednmJc ' !!I'p'
114:5, .overlandl Alee.
Warren. 0844482 fQ\'+-~'
Pb: 3;W·372-8S] 1
F~ 33()·]7z..B608
ifilU~aI~s@tdll:Xmag.com

Akron Gear &. Engineering
501 Morgan Ave.
p.0.80i269
Akron. OH 443{)9"0269
Ph: 800-.2.58-660
Fax: 330-773-900S

Albro Gear . Instrument Inc.
86l Hane.blod Rei.
YlI.pIl;!nL NY 11980
Ph: 5.16-3.15-0657
Fax: S 16-34S.()663
albtrJg~<lr ph/mail. cam
........'''WIQrf.comltllbrog~ar

(84111437~-8!i18.,and WI will be plellldlD Idd your company la' Durlmn~ lill
GIHP mdil:lLtlls companlll WhUII' '11'111--leu bI 'Olll1dl,onl JIl, GIJI' IIIrh11t1r ,,...

~lIgl1Jllt www.gllllt.Cb--..alog-r.CGB PTHP I die - e ,--in 'wi! • p.---- co ..
found Dn l1I' PaWl' r',n.mi"irm H'om. '"g,m II WM't.flIIW,IfT'lllminiJlltcJl
C'DmpLnjn ,Idvefliling Inlll\ll lAue 01 GIll 'r,chnologf IlIlndical.d by bol'dtICI' Iyp•.

Alfred Heller Heat '[rcadng
5 WeUir\gton Street -
Clifton. J 070 II,

PII: 973-772-4200
Fax: 973-772-0433

Allied Devices Corp.
2365 Mi'Il:HlmAvenue
Baldwin. NY lIS I 0
Ph: 516-223·9100
Fu: 516-223-9172
alll~ddv@/lJltI.com
www.ll/li~ddfi.iccts.com

"-merlnm M:etal TftaUng Co.
104cJ, E. 62nd I.
, ~laod. OH :W103
Pl:I: n6-4JI-4492 u\'+-'
.'IU: 2164.31·1508
"l'Uc~@am~ril:anm~lllltntrtlng.com

Alfc Heal1)eatlng
, 2349 E. Crudi!I!!I Drive
, Columbia Cil),. IN 46725

Ph: 219-2-411-.2551
Fax: 219-244-4083

Alli.ed Gear Co.
4901 W. Arthington Strut
Chicago, IL 60644
PII: 173-2117-8742
Fill: 173-27-4720

AlphaPrecision Inc.
1I SOO Rockfield Ct.
Cincinnati. OH 45241
~: 513-772.-4266
Fu: 513-772-6950

Amarillo Gear Complny
2401 Sundown Lane
P.O ..Box 1789
Amarillo, TX 79105 ~_
Ph: 806·612~U13 ,,"".
Fax: 806·622·3.258
IlmagellJl'@am.flll'

I ., ... -,.,.~g el1m

American. Bruzing
Paulo Products Co.
44211Hamann Parkway
Willollghby. OH 44094
Ph: ~\I46-:S9llO
F8lII: ~\146- 3091
Mtrnzrson paulo--u.r.co,,"

Amcricatl Broacb Machine Co.
4600 Jock5on Road
Ann Arbor. MI48103
I'll: 734-761·5021
Fax: 734-161-762.6
amerbroach @aol.com

A:meL1ican Gcw: & Engineering
38200 Abruzzi Drive
Westland, M1481115
l'h: 734.595.6400
Fu: 734-595.0149

American Refining Group
Lubricants Specillll)' ProdUCIS
Di,yision
77 NonhKendall Ave.
Bn!dford. PA 16701
Ph: 111.4-368·1207
dUOll@amnj.com
........'amrrjrom

American Gear Mfgrs. AS! n. (AOMAJ
1,500 King SI • Suite 201
Alexandria, VA 22J 14-2730
~:703~21i1
Fill: 703-684-0'242
fronklil1@agl!lo,org
Mi'),.'liotaglllll.OIJ

American Ma hine &. (lenr
2170 NW lodusuial Street
Portland. OR 97210
Ph: 503-223·7345 Of &00-423-7345
Fax: 503-226-3526
al/l~tlrpdx@<l()Lcom

American Machinay
16 Promo!!!ory
Dove Canyon. CA 92679
Ph: 949·888·8518
fax: 949-888·8:519

AmcriCIII SIrCSSTechoologies.lnc.
267 Kappa Drive
Pinsburgh. PA. 15238,
Ph: -l12-·96J·01iJ.fi
Fall: 412-963-7552
,a.sI@sgLnn
,.......'slrt:ssr~ch·fi

AmrriaIJI , 'en Inc,
46lO lftIlom Dr.
Ann Arbor; MJ 48108,
P:h :3lJ.97J. 7SAIO
Fu:31).97J-J(tS3

Anderson-Cook. Inc.
.17650 IS-Mile Road
Fl'II.5£r. M1' 48026
I'll: (8101293-08OQ
FIIX: (810) 293·0833
gllU!rai@anJil!f'Soncool:.com
.."' ....andL~COM

Ann Arbor MllcllineCo.
Gear Di_ision
S800 SIbley Road
~1..,a, MI 4 118
I'll: 7J4..47S.Q505
Fu.: 734-433·1632
D4JII@aam-dLrom

A.pex Broacb & Macbine Co.
640 I e. Seven-Mile Rd.
Detroit. M1 411234
Ph: 313-891-8600
FIIJI.: 313·891-5083
opal apabmadLcom
i1... '.....apabrooch.C'om

Apl~ Engineering Inc.
Rm. 521. 1l.144
Min CiIIWI E. Rd. Sec 3
Taipei
Taiwan ROC
IPh: (l1li6)-2-7181811

All: (8 61-2-545167\1

ApoUo America Corpotwlioo
2000 Town Center
Suite 1450
Southfield. M148075
:Ph: N8·3U.{1666
FIJI: 248-JS~9n7

Applied Meehaelques
12 Talllll'OOkClose
Toronto NSW 2283
I\u.malin
Ph: (61) '1959)573
Fu: (6\)49504538

mailto:salu@aaind.com
http://www.gllllt.Cb--..alog-r.CGB
mailto:@aol.com
mailto:dUOll@amnj.com


_------------COMPANVI.NDEXii. •
Applied Process Inc.
12238 Newburgh Rd.
livonia, MI 48150-1046
Ph: 313464-2030
Fax: 313-464-6314
jkeough@appliedproceJs.com
>tIWW.appliedprocess.com

Arrow Gear Company
230 I Curtiss Sireel
Downers Grove. JL 60565
Ph: 630-969-7640 ...."M'l
Fax: 630·969-0253 l' ,-
gJ@arrowgear.com
-.al'1'Owgeauom

Arte Corporation
n11 Foster Avenue
Nasbvilte, TN 37210
Ph: (615) 254.6691
Fax: (615) 254-6656
rarun@artecorp.com
W\1lIY. artecorp. com

AKo Sin!ering Co.
2750 S. Garfield Avc.
Commerce, CA 90040
Ph: 213-723-5121
Fax: 21)·888·9968

Asco Sintering Co.
635 Pari: Meadow. Road ilO2
Columbus. OH 43081
Ph: 614-882-7460
Fax: 614-882-7396
elw614882@lWl.com

Ashot Ashkelon Industries
Gear Sys!em~Division
P.O. Box 2178100
Ashkelon
Israel
Ph: (972) 767-21525
Fax:(972) 767-28167
udiashot@inrer.net.iI

Asho! USA Inc.
485 Madison Ave.
141b Floor
New York. NY 10017
Ph: 212-223-4050
Fax: 212-223-4156

ASM Inteenational
Materials Information
Materials PllI'k, OH 44073
Ph: 216-338-5151
Fax: 216- 338-4634
mem-sel'l'@po.asm-inl/'.org

Aston Metallurgical Services Co. Inc.
4201 N. Ravenswood Ave.
Chicago, IlL60613
Ph: 773·528·9830
as@asto~_I.com
www.asro1lmer.com

ATA Gears. Inc.
River' SquarePtllZll
19645: Detroit R.oad
Rocky River. OH44U6
PI:!: 440·3.56-0289
Fu: 440-356-0289
www.a/Q.·g~l.II.s·fi·

Ataka. Engineering Co., ltd.
2-2.18 Kamiyashiro Meito-Ku
Nagoya Aichl
Japan
Ph: (81) 52-772-0690
Fax: (81) 52-772-0692
ataka@lI1Xb.meshnel.or,jp

Automated Precision, Inc
7901-C Cessna Ave.
Gaithersburg. MD 20879
Ph: 301-330-8100
Fax: 301·990-8648
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Avon Gear Co.
2770 Research Drive
Rochester aills, Ml 48309

, Ph: 248-853-6500
Fax: 248·853·1437
avon@allcoa.com

A/W Sys1ems 'Company
612 Harrison
P.O. Box 1344
Royal Oak. M1 48067
Ph: 248·$44.385.2
F!IJI;: 248·544·3922

Aricon Technologies. Inc.
2857 Banksville Road, Bldg #3
Pittsburgh. PA 15216·2815
Ph.: 412.-531·7500
Fax: 412·.531-7035
mwyelh@axiconttc/m%gier.com.

___ 0 1

B.H. Jones Machine &.Gage
95 RIc. 17-A
no. Box 586
Drewsville, NH 03604
Pb: 603-835-9033
Fax: 603-835-9033
bhjo~s@fmis.nel

B&.R Machine and Gear Corp.
4809 U.S. Highway 45
P.O. Box 536
Sharon. TN 38237
Ph: 901-456-2636
PM: 901-456-3073
www.brgeors.com

Sahel'S Tool Coating.Inc.
661 Erie Ave.
N. Tonawanda. NY 14120
Ph: 716-693-8557
Fax: 716·695-1995

Barit Intematlonall Corp.
33!W Ccmmerclal Ave.
Northbrook,. [L ,60062 t;)\~'t
Ph: 8147·172-SL28
Fax: 847·2'72·11210
peopie@lJarit.com
wlI'w.ba.riLcom

Basic Inc(lrpornred Group
Basic Machine Tools
P. O. Bolt 36276
Los Allgeles, CA 90036
Ph: 323·933-7191
Fax: 323-933-7487
basicmach,@aaLcom,

Bates Technologies, Inc.
9059 Technology Dr.
Fishers, IN 46038''().213
Ph: 800·331·6778 or 317·841·8805
Pax: 317-841-9443
wwwbotestech.com

Bean Tool, Die & Engineeri~g
1107 Easl Main
Clarksvill«, AR 72830
Ph.: .501-754-2217
Fax: 501-754-8592

Beau Gt!!!rmei~ters, Inc,
'Chicago, IL
Ph: (800) 423·2537 or (516) 821·396'
Fax: (516) 821-3870

Belden Machine Corporation
2500 Braga Drive
Broadview, IlL60153 ~'
Ph: 708-344-4600 ",.-
Fax: 708·344.9321
in!o@beldel1l11achi"e..com

www.bellknmachine.com
Bengal Industries Inc.
11346 53rd SI. North
Clearwater; n, 33760
Ph: 727-572-4249
Fax: 727-573-2428

Best Engineering Co .• Inc.
5600 S. Westridge Dr.
P.O. Box 5 J(}797
New Berlin. WI 53151-0797
Ph: 414·784-2200
Fax: 414-784-2541

Bug, W.M.
499 Ocean Avenue
E. Rockaway, NY US1S
Pb:81JO.2J2-BERG
Fu: 8!H1-4SS·BERG
www.wmlierg.com

BestMetal COIp.
925 Dieckman se
Woodstock, IL 60152
Pb: 800-277-5800
Fax: 815-337-8803
jim@bestmeral.com
www.besfmeull.com

Bevel Gears (India) Pvt, Ltd,
Jamal Group of Companies
54/2, Mahadevapura
Whitefield Road

, Bangalore, Kamatska 560 048
India
Pb: (91) 8511704 OJ (91) 8516713
Fax: (91) 8516"/08 or (91} 8410185
jamalgrp@bIlLvSIlI.nel.il1
www.jal1.UJlgears.com

Biddle &.Mumford Gears Ltd.
8-18 Kings Place
Buckhurst Hill, Essex IG9 5EB
United Kingdom
I'I:!: (44) 208.515-4615
Fax: (44) 208505·3718

Bijur Lubricating Corporation
50 Kocher Drive
Bennington. VT 05201
Ph: 802-447-2174
Fax: 802-441-2174
bfjur@woridnl!r:all.nef
www.bijur.com

Blanchat Machine Co.
3323 Maple
Wichlla, KS 67211-2290
Ph: 31.6-94·34257
Fax: 316-943-0005

BlucoCorp.
509 Wes!on Ridge Drive,
Naperville. IL 60563
Ph: 800-535-0135
630-637-1820
Fax: 630-637-1847
bJuca@concentric.nel

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

Bodine Electric Compa.ny
2500 Wes!.Bradley Place
Chicago, IL 60618
Ph: 773-478-3515
FM: 773-478-3232
jwm@iJodine.mtr.ccmail.compu.s'''' e.com
wwwboaine-electric.as»

Boum & Koch Machine Tool 'Co,
2500 Kishw8!!kee SI.
Rockford, [L 61104 >\'t
Ph: SlS'96S.!IlIB t;)\\>
Fax: 8,15-965.0019

,boul'1llweh@",or1dn~UW_nel
",,,,,,,.bourn.koch.com

Brighton Laboratories
I 1100 Old 'U.S. 23

Howell, MI 48843
Ph: 810-632-3045

ax: S I0-632·3052

The Broach Masters Inc.
1605 Industrial Drive
AubUJ'D.CA 9560)
Ph: 530·885·1939
Fax: 53()'885·8157
sales@broachmDSl.n.cam
www.broachmast~rs.com:

Broaching Machine Specialities
25180 Seeley Road -
Novi, M1 48375
Ph: 248-471-4500
Fax: 248-4 Tl-0745
bms@broachil1gmachiM,com
www.broachfl1gmachine.com

Buckeye Gear Co.
S 130 Richmond Rd.
Bedford HIS, OR 44146
Ph; 216-292·6424
Fwt: 216-292·6454
skidmore@earth/ink.net
www.bilckLyegeors.com

Bunting Bearings Corp.
1001 Holland pm; Blvd.
P.O. Bo~ 729
Holland, OH 43528
Ph: 419-866-7000
Fax: 4)9·866·0653

Burgess-Norton Mfg. Co.
737 Peyton Street
GenevaIl, 60 134
Ph: 630-232-4100
Fax: 630-232-3790
www.burgessnotlolJ.com

BlItlytic Systems
100-1 Crawford Street
Leominster, MA 01453
Ph: 503466-9495
Fax: 508466-9499'
www.bur/yl:{c.(homa~·regisr.r.com

___ c _

Caledonlall MidwHt Sales, Inc.
:5497 DanIel Drive
I1righton, MJ 48U4, ~\\~
Ph: 81IJ.227.3977 t;)'"

, Fu:810-ll7-4771
cms-grob@nl.ill.colll

Calicut Engineeril\8 Wocks Ltd.
26A, Camac Street
P.O. Box 9119

I Calcutta. WB 700 016
India
Ph: (91) 33-2475693 or 33-24019'19
Fax: (91) 33-2476072
calicm@hormail.com

CaDle-roil Hydraulk Workh.oldlng
859 E. Whitcomb Blvd.
Madison Heights, ..1\11411071
Ph: 2411--588·0215 d,.'l
Fax: 248-588-4570 \')\'"
~peedgrip@llh.".'

Cameron Sabertooth Mandrel
859 E. Whil.comb BLvd.
Madison Helghts, MI4&l71
Ph: 248.S88.0m ~fl
Fa:\;; 248·588-4S70 t;)~
speeilgrip@tlh.l1el

mailto:jkeough@appliedproceJs.com
mailto:gJ@arrowgear.com
mailto:rarun@artecorp.com
mailto:elw614882@lWl.com
mailto:udiashot@inrer.net.iI
http://www.asro1lmer.com
mailto:avon@allcoa.com
http://www.brgeors.com
mailto:peopie@lJarit.com
http://www.bellknmachine.com
http://www.wmlierg.com
mailto:jim@bestmeral.com
http://www.besfmeull.com
mailto:jamalgrp@bIlLvSIlI.nel.il1
http://www.jal1.UJlgears.com
http://www.bijur.com
mailto:bJuca@concentric.nel
mailto:sales@broachmDSl.n.cam
http://www.broachfl1gmachine.com
mailto:skidmore@earth/ink.net
http://www.bilckLyegeors.com
http://www.burgessnotlolJ.com
mailto:cms-grob@nl.ill.colll
mailto:calicm@hormail.com
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Can-Eng Furnaces Ltd.
P.O. B()~ 235
Niagara fafu, NY 14302
Ph: 905-356-1327
FIL"!.: 905·356-1817
fum(Jc~,@can.~ng.com
.,.r~",,'.can,-eJg.c(Jm

Capstan Atlanlic
10' 'C!!SbJng D:rIn
Wrtnlhum. i(A '02093
Ph: 5118-384-3100
Fax: 508-384-3196
.CI1pS/WIJ@aoLcom

CwOOn City Products
150 Ford IRd.
St_ Mary s, PA 15857
Ph: 814-834-211l16
Fax: 814-834-909.1
jrb@carbol1ciry.com
Hr"\fw.caTbnncil)~t'(jm.

Carnes-Miller Gear Co., Inc.
13819 Browns :HilllRoad
P.O. Bo~268

i Locust, NC 28091
Ph: 704-8884448
Fax: 104.888-4554
dan @c,~g~ar.com
""""K~cmg,eaT.com

Caterpillar Industrial ProduclS Ine,
1.00N. E. Adams SI..
Peoria. IL 61.629-4375
Ph: 309·675-5451
Fax: 309·675-64597

COB Gear & Machm.,.lnc.
5602 Isl!l!!d Fern
1>.0.Box 111278 ,~,
Houston, TX17293
Ph: 281-449.Q777
Fax: 281·590-9127
sal~s@cbg~ar.com

CD Miller & Associates
2503 Spring Ridge Drive
Spring Grove, IL 60081
Ph: 815-675-6348
Fax: 815-675-9207
cmillu@cdmiller.com'
wv.w.cdmill~r.com

C·DoI Engineering
14900 Robinwood
Plymouth. MI 48 I7()'2660
Ph: 13442()'2075
Fax: 734-42()'1279

CETIM
Gear Department
52 Avenue Felix. Loual.
BP' 80061
Senlis 60300
France
Ph: (33) 3-44-67.31-42
Fa>: (33) 3-44-67-3..4-25
mkMLocrrut'@c-elim./r

Chamfennooc, Inc.
71142Burden Road
Rockford,!L 61 ,115 ~~,
Ph: 815-636-5082
Fax: 81:5-63b-0075
chamfer96@aol.col1!

Chandler Machine Co.
4960 Hudson Drive
Stow. 'OH -14224
Ph: 330-688-7615
Fax: 330-688-1984

Channel Power Transmission. Inc.
.1215 Bloornfield Ave., Bldg. 2-14
Fairfield. NJ 07004-2708
Ph; 973·244- 1750
,Fall;:973.244-1.746

info@r-hattneipowt!r.cO/lj
....,.,"'.chaml~/power.com

Chardam Gear Co.
40810 Brentwood
Sterling, Heights. MI 48310

I Ph: 810·795·8900
Fllx: 810-795-8908
dll1rrktm@chardam.com
www.ciwroarn.conl

Chamulles Technologies Corp.
560 Bond St.
IWncolnsbin:. IL 60069-4224
PIt: 841-913-5300
Fax: 847-913-5340
"""w.channille'IJ.II.('.om

Chicago Gear-D.C. James
2823 W. Fulton SI=I
Chicago. IL '6061.2
Ph: 773·638-0508
Fax: 173-638·0912
!ro/~all.l'@chicagogear·dojames.cOln
WM.....~c:hicogagl!or",d(Jjames.com

W.ABASHI comlpresslon and
injecUon Imo~ldiing ma:c!hiDles
10/ rella'llIIY anll
maximumIIlolluc'/rlll

".,...,.,".,. "'*'
..",.". ,,,..,

WABASH MPI
1'569 MOrri$ Street, P.O" Box 298
Wabash, ,Indiana 46992·0298 U.S.A. ,:._,,,_ .. ,
Rhone219-563-UB4.Fa;c219-563-1396 ~
E-mail: wabashmpl@ctJnet.com ~-
Internet:' www.wabashmpi.com ,...,,~

CIRCLE 154

COMIPANY, INC.

IProeess Gear, a leader in the manufacture of custom gears,
offers contract gear grinding services. Using Reishauer gear
grindingl equipment, Process Gear can finish grin<t external
gears to your specifications. We also offer M&M Precision
Gear Analysis, including unk_nown gear software, to provide
documentation and process control.

ProetsaGt_
~-TNol'l1l Rlver'R03i1
Sc/IilltrPa.1t IL60176
(84n671-163"1
faJ (847) 671-6840
Emad pr~rom

Chicago Gear Works
'1805 Sooth 55111 Avenue
Cicero. IL 6{)304
Ph: 800-343-3652
Fax: &00-432-1957
sal~s@diir:agogu'n'·orks.<"om
........:chical:og~lllWOrks.com

Ciateq
MecbankaJ Tr-.m_m!ssions Div.
Relablo 150
Queretaro 76150
Mexico
Ph: (52) 42112632
Fax: (S2) 42169963
ofelman cial~q.mx
hrrp:llcenfm. ciateq.mx

WABASH hydraulic presses and InJe.etlon
molding machines are designed to molt!
parts from powdered metal; carbide allld
ceramic compounds. Compressl,on
presses are used where a measured
amount of compound Is p1aced In the mold
cavity; and lIeat and pressure are applled ..
If higher outputs are required. an Injection
molding machine can be used. The feed'-
stock. is fed Iinto the Injection barrel, wham
the temperature and! injection pressures
are precis.el'y controlled as the material is
Injected into the, mold cavity.

Machines are available in a. variety of
clamp and Iinjection shot sizes, and cus-
tom machlnes are available. Clamp sizes
from 15 to 1000 tons 819 available,and
standan:l shot ,siZes range from 2Scc to,
250cc. The' IOata.frrend- control system is
also available to control! and ~on:l theop-
Mating parameters of eactl moldIng cycl'e'.

IPhone, fax or e-rnall for complete [nfor·
matlon,

D1tI~W ...... MI'I

For More tntormetion Call The Companres of

1-800-860-3908 Process ~ndustries
CIRCLE 1153
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The Cincinnati Gear Company
56:57 Wooster Pik.e
Cincinnilli, OH 45227 ~~
Ph: 513-271-7700
Fax: 513-271-0049
ci'nlig""r w orldnet.att.net

Circle Gear & Machine Company
1501 S. SSIh COUrI
Cleere, IL 60804 ~,
Ph: 708-652-1000
FlU: 108-652-1]00
cirgear@drr:/egear.com
·"_~('i,d~gear.com

Clipper Diamond Tool Co.
41.[6A.<tIile!l Pl.
Long Island City. NY 11101
Ph: 718·392·3671
Fu: 718-392-4124

CMD (UK) Ltd.
Royd House, Bird. Royd Lane
Brighouse, W. Yerkshlre HJ)6 ILQ
Unite(( Kingdom
Ph: (44) 1484-40161.7
fu: (44) 1484-401,618

CMH Tools Ltd.
(Formerly Chowgule Mauix Bobs)
2M., IIldw.uial Area
Palll.ngberu, A.P: 502319
l!!dia
Ph: (91) 8455-40305
Fax: (91 )8455-40508
cmhlools@hdL"snl.nel.in

Cold Forming Technology. Inc.
06556Arrow Drive
SterlingHeights, MI 48314
Ph: 81()'254-4600
Fa: 8 1()'254-4944
...w....c:oldfnmUfJgt.echnolo8Y .com

mailto:jrb@carbol1ciry.com
mailto:dll1rrktm@chardam.com
http://www.ciwroarn.conl
mailto:wabashmpl@ctJnet.com
http://www.wabashmpi.com
mailto:cirgear@drr:/egear.com


_------------COMPANYINDEX------------.
Cole Mfg. Systems, Inc.
750 loggers Clrele t
Rochester, MI 48307 ~\~ .
Ph: 248·601·8145
fax: 248-6OH)505
geargl<y@colemjgsyslems.com
WWllI.colemjgsyslem...com

Colonial Saw Co.
122 Pembroke St.
p.o. Box A
Kingston, MA 02364
Ph: 181-585-4364
Fax: 781-585-9375
sa.ies@csaw.com
www.csaw.com

Colonial Tool Group [nco
5505 Concorde Ave.
Detroit, M14821 I ~\'+ot
Ph: 3.13-965-8680
Fax: 5.19-253-59'11
bmfroou@mnsi.nel
www.rolnnialtool.com

Columbia Gear Co.
530 County Road 50
Box 1000

I Avon, MN 56310
Ph: 320-356-730 I
Fax: 320-356-2.131
Ilifo@co/umbialleauom

Commercial Gear & Sprocket Co. Inc.
618 Washington Sneer

. E. Walpole, MA 02032
I Ph: 800-491-lfr73
I Fax: 508-668· 1073

CQmmR·ear@aol.com
www.conunerciolgeancom

Comtorgage Corporation
58.S. Industrial Drive
ao, BOl[ 1217
Slatersville, RJ 02876
Ph: 40l-765~
Fax: 401-165·2846

Contour Hardening, Inc.
7898 Zionsville Rd.
Indianapolls. [N 46268
Pb: 311-876-1530
FaJ[: 317-879-2484
mciuJplin@co"ror,rhardening.com
www.conltJurJuJl'tiening.colfj

Cornell Forge Co.
6666 W. 66th SI.
Chicago, IL 60638
Ph: 773-767-4242
FaJ[: 773-767-9443

Crankshaft Machine Group
U.S. Broacf & Machine Co.
314 N. Jackson SI.
P.O. Box 1127
Jackson, M[ 49204-1127
Ph: 517.787·3191
Fax: 517-787-5326
crank.shafi@clltixmoil.com

Crown ·GeaJ B.V.
Buurserstrasse 200 -tN.."'l
P.O • .Box 40232 '(".
NL-7544RG Enscbede
The etherlands
:1'11: (31) 53-4773622
Fax: (31) 53-4779147
sal.es@cr6!!1ngeru.1I1
l!I!!Il!I,cru!!Ingear,nl

Crucible Service Centers
5639 W. Genesee St.
Camillus, NY 13031-0991
Ph: 315-437·0800
Fax: 315-487--4028

Cunningham Industries
62 GE ....R TECHNOLOGY

102 LinCOIDAve.
Stamford, cr 06902
Ph: 203-324-2942
FaJ[: 203-324-6039
sal~~@c"71njllghom-ind: com
www.cunningham·ind.com

Custom Gear & Machine
2422 Teagarden Street ~,
Sao Leandro, CA 94577
Ph: 51.0-895-9985
Fall: 510-895·5417

Custom Stock Gear & Macbine
2398 North Penn Road
Hatfield, PA 19440
Ph: 888-997-8500
Fax: 888-997-850 I
sales@c"slomslockg~ar.com
www.custolfUlOckgeaT.com

Cutting Edge Products, Inc.
ISM Technologies
131.00 KirkhamWay #211
Poway, CA 92064
Ph: 6[9-513-1190
Fax: 6\9-513-1197
ismlech@,ixpTl!s.com

www.bm·cep.com

____ 10 _

D. A. Stuart Co.
Metalworking Division
7575 PI=! Coon
Willowbrook.1L 60521
Ph: 630-655-4595
Fax: 630-655·1088

D.I_G.J.T., Inc.
275 Conover Drive
Franklin, OH 45005
Ph: 513-746-3800
Fax: 513-746-5103
digir@erinel.com

D.L. Borden, Inc.
220 Sheffield Dr.
Brookfield, WI 53005
Ph: 414-784-9474
fax: 414-784·9363

Dabko Industries Inc.
61 E. Main 81.
Forestville, CT 06010
Ph: 800-437·3398
Fax: 203-583-6902

Davall Gear Company Ltd.
Welham 'Green, Hatfleld
Hertfordshirc AL9 7JB ~_'~'l
United Kingdom ." •
Ph: (44)1707·283100
Fax: (44) 1.7fr7-283IlI
i,,/o@davall.co.llk
www.dava/J.co.uJt.

Dayton Gear & Tool.
500 Fame Rd.
Dayton, OH 45449
Ph: 937-866-4327
Fax: 937-866-0408
dgear@rciller.com
www.ci/flt!l.comldoygear

Dearborn Gear & Tool Co., Inc,
4300Cabol
Detroit, MI4!1210
Pll: 313-581-3111
Fax: 313-581.-3115

Deco Products Company
506 Sanford Street
Delorah, IA 52101
Ph: 319-382-4264
Fax: 319-382·9845

deco@decoprod.com
www.decoprod.com

Detroit. Broach Co.
431 S. Buncombe Rd.
P.O. Box. 649
Greer, SC 29650
Ph: 864-879-7641
Fax: 864-879-7693
broaches@dbcbroach.com
www.dbcbrooch.com

Detroit Flame Hardening
17644 MI. Elliott
Detroit, MI 48212
Ph: 313-891-2936
Fax: 313-891-3150
<Ijllinc@earlhlillk.nel
www.nelworkllXlO.comldetj1amei

Diamond Black 'Iechaologies, Inc.
100 Somerset Dr.
P.O. BOll; 190
Conover, NC 28613
Ph: 828-327-7442
Fax: 828-322-4636

Diamond Solutions, Inc.
13152 Bavarian Dr.
San Diego. CA 92]29
Ph: 858.538-2287
FaA: 858-484-4802
mita@.ran.rr.com.

Diamonex Incorporated
7331 William Avenue
Allentown, PA 18106
Ph: 610-366-2106
Fax: 610-366-7144
jrogers@dian!1mex.com.
www.di.am.tJnt!JC..co/h

Dianamic Abrasive Products, Inc.
2566 Industria] Row
Troy, MT 48084
Ph: 248-280-1185
F... : 248-280-2733
dianamicab@aol.com
www.dianamic.com

Disston Precision, Inc,
6795 State Rd.
Philadelphia., PA 19'135
Ph: 215-338-1200
Fax: 215·338-7060

DoAl!
254 North Laurel Avenue
Des Plaine, [l600I6-4398
Pb: 800-92-DO ALL
Fax: 847-699-7524
in/o@doali.com

www.doall.com

DP Technology COIrp.
ESPRIT CAD/CAM
1150 Avenida Acaso
Camarillo. CA 93012
Ph: 805-388-6000
Fax: 805·388,-3085
e.rpril@dprecilfl%gy.com
www.dpreclmology.com

Drive Sysrems Technology, Inc.
24 Marlborough Ln.
Glen Mills, PA 19342-1519
Ph: 610-358-0785
Fax: 610-358-2776
gear-doc@worldnel.all.llel

Drivetrain Technology Center
Applied Research Lab-Penn Stale
P.O. Box 30
State College, PA 16804-0030
Ph: 814-8634481.
f<!)l;: 814--863·1183
aj13@psu.edlt

TIle Duffy Company
283 E. Hellen Rood
Palatine. IL 60067
Ph: 847· 2-02-0000
Fax: 847·202-0004
duffyco@bigplaner.com
hrrp:lldllffycoml}(Jny.com

Dura-Bar
2100 W. Lake Shore o.r.. d,.~'
Woodstock, [L '1iOO98 \')\\>
Ph: 800·227·6455
Fp: 815·338.1549
ale.@dllra~lxn:.com

!!Iw!!I.dllra·-bar:com

Dyer Company
1500 McGovernvi1le Rd.
P.O. Box 4966
lancaster, PA J76Q4.4966
Ph: 800-631-3333
Fax: 7.17-569-6721
d!·er@dyergl1ll~. com
>l'ww.dyergage.com

I DynlUlllc Metal Treating roc.
7784 Ronda Dr.
Can IOnTWp., MJ 48187
Ph; 734-459-8022
Fax: 734-459-7863
www.higboaktJitecl.lIetld)·l!tJmic

Dynamic Tool Grinding Service
872 Ridge Ave.
Lombard, n, 60148
Ph: 630-620~5044
Fax: 630-620-0177

___ E _

Easco-Sparcatron
Div. Of Liquid Drive Corp,
10799 Plaza Drive
w:hilmore Lake. MI 48189
Ph: 313449-4443
Fax: 313-449-4447

East Point Foundry
1.312Central Avenue
P.O. BOl[ 90238
East Point, GA 30,344
Ph: 404-762-1737
Fax: 404-762·1738
Casle'r@miMspri"g.com

Edgewater Steel Ltd.
300 College Avenue
Oakmont, PA 151.39
Ph: 800-245-6202
Fax: 412-517·7210
www.Edllewalersreel.c(}m

Educational Sy terns Workshop. , Inc.
P.O. Box 472

I Dyer, IN 46311
Ph: 219-865-1318
Fax: 219-1165-2775

Elk Rapids Engineering
210 Industrial Park Drive
P.O. Box 72B
Elk Rapids, MI 4%29'
Ph: 616-264-5661
Fax: 616-264-5663

SImas! North America Inc.
NilS WI9012 Edlson Dr.
Germantown. WI 53022
Ph: 414-255-5644
Fax: 414-255-6509

Eltech Inc.
12660 North Star Dr.
Nonh Royalton, OF! 44133
Pit: 440-582-B195
Fax: 440-582-8226

mailto:sa.ies@csaw.com
http://www.csaw.com
mailto:bmfroou@mnsi.nel
http://www.rolnnialtool.com
http://www.conunerciolgeancom
http://www.conltJurJuJl'tiening.colfj
mailto:crank.shafi@clltixmoil.com
http://www.custolfUlOckgeaT.com
mailto:digir@erinel.com
mailto:i,,/o@davall.co.llk
http://www.dava/J.co.uJt.
mailto:dgear@rciller.com
http://www.ci/flt!l.comldoygear
mailto:deco@decoprod.com
http://www.decoprod.com
mailto:broaches@dbcbroach.com
http://www.dbcbrooch.com
http://www.nelworkllXlO.comldetj1amei
mailto:mita@.ran.rr.com.
http://www.di.am.tJnt!JC..co/h
mailto:dianamicab@aol.com
http://www.dianamic.com
mailto:in/o@doali.com
http://www.doall.com
http://www.dpreclmology.com
mailto:gear-doc@worldnel.all.llel
mailto:duffyco@bigplaner.com
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Emerson Power Transmission
Industrial Manufacturing Group
Second Street
P.O. Box 687
Maysville, KY i\ t056-06S.1
Ph: 877-235-7453
Fax: 606-564-2046
img@emerson-cp!.com
www.emerson-ept.com

Emuge Corporation
104 OIls Street
Northborough, MA 01532
Ph: 508-393.1300
Fax: 508·393·1310
shepherd@emuge.com
www.emuge.com

Engelhardt Gear Co.
2550 American Lane
Elk Grove Village, IL 60007
Ph: 841.766·7070
Fal!.: 847-766-6937
www.gearmaker. com

Engineered Heat Treat, Inc.
31271 Stephenson Hwy.
Madison Heights, MI 48071ft
Ph: 248.588.5141 u\~\
Fa>:: 248.588-6533 -
wMJw,elU-inc.coPJ

Engis COIl'.
105 W. Hintz Rd.
Wheeling, 1L 60090
Ph: 847-808-9400
Fax: 847·808·9430
engis@compu.serve.com
www.ellgis.coin

Engranes Industriales Rivera
Poniente 128 No.3 89
Col. Nueva Vallejo
P;O. Box 75-094
Mexico City, D.F. 07750
Mexico
Ph: (52) 5-587-8266
Fax: (52) 5-368-3432
eirsa@comp'lSeT'ole.com
lll\'V}v.eirsQ.com.

Equotip Associates
P.O. Box 1145
Edmonds, WA 98020
Ph: 425-771-1292 or 800446-5670
Fax: 42.5-771-1722

Ernst G.-lib AG
Rohrgasse 9
CH-8708 Maooedotf
Switzerland
Ph; +41·1·922·17.001
Fax; +41-1-922-77·88
;rljo@ernst.grob.com
www.e.m •.t.grob.I'om

Ernst Winter & Son me.
100Wilbelm Winter S1.
P. O. Box 1006
Travelers Rest. SC 29690
Ph: 864-834-4145
Fax: 864.834-3730

Etna Products, Inc.
16824 Park Circle Drive
P.O. Box 609
Chagrin Fails. OH 44022
Ph: 44(j.543·9845
Fax: 44(j.543-1789
1oVWW. etnt1..com

I Eucl id Heat Treating Co.
1408 E. 222nd SI.
Cleveland. OH 44117 u\~~
Ph: 216-481·8444
Fax: 216-481-3473
dOIl/@euciUfheo(freating.collt
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Euro- Tech Corporation
N48 W14170 Hampton Ave.
Menomonee Falls, WI 53051
Po: 414·781·6777
Fax: 414--181-2822
info@eurolechcorp.com
www.eurotechcorp.com
Extrude Hone
8075 Pennsylvania Avenue
Irwin. PA 15642
Ph: 912-863-5900
Fax: 912·863-8759
exhoneteextrudebone.com

! www.extrude.com

____ F II. _

Fairfield Mfg. Co.
U. S. 52 South
P.O. Box. 7940
Lafayette. IN 479Q5
Ph: 765-474-3474
Fa:J\:.765-474-2153
wwwfuirfietdmfg.cot»

Fassler Corp.
11782 N. Maple Rd.
Germantown, WI 53022 a
Ph: 414.255.0.695 . "U\~\
F!lx: 414·255·%76,
fassler@execpc.com

Federal Gear Corp.
38134 West.ern Pkwy., Unit #1
Willoughby, OH 44094
Ph: 216-946-4327
Fax: 216-946-8018

Fellows Corp.
Precision Or;
Springfield, VT 0.5156
Ph: 80.2·886·8333
Fait: 802-886-2:700

Ferry-Capuam Industries, U-C
721 Madison Ave.
Albany, NY 12208
Ph: 518-432-3226
Pax: 518-432-3227
fcindrJStries@warldnet.atl.Jlet

FGT Gage & Systems me.
Fukutoku Dia Co. Ltd.
3340 San Marcos Drive
Brookfield, WI 53005
Ph: 414-781-4041
Fax: 414-781-2284
Jgt@execpc.com

Fisher's Gear & Machine Co.
1201 S. Santa Fe Ave.
Los Angeles, CA 90021 1744
Ph: 213-624-7554
Fax: 213-624-5729
blirkomeg@eanhUnk.llet

Fleet Tools Ltd.
Unit. K. Holder Road
Aldershot, Hampshire GUl2 4RH
United Kingdom
Ph: (44) 1252-23040
Fax: (44) 1252-319350
106131.146@comptiserve.com

Fluxtrol Manufacturing. me.
1388 Atlantic Blvd.
Auburn Hills, MI 48326
Ph: 248-.393-2000 u\~,
Fax: 248-393·0277
j1uxlrol@j1uMroi.com
wwwfiuxtrol.com

Foote-Jones/Illinois Gear
Div. of Regal-Beloit
2102 N. Natchez Ave.
Chicago, IL 60707

Ph: 773-622-8000
Fax: 773-622-8176

Forest City Gear Co., me.
11715 Main St.
Roscoe, IL 61073ft'f..'1-~
Ph: 815-623-2168 '('.
Pax: 815-623-6620
fyoung@fcg.com
wwwfcgear.com

FPM Heat Treating
1501 S. Lively .Blvd.
P.O. Box 896
Elk Grove Village, IL 60007
Ph: 847-228-2525
Fax: 847.228-5912
wwwfpmhr.com

Fubri SRL-FabM.ca Utensili Brienza
Via Marconi 8
Vigano 22060
Italy
Ph: (39) 39-955653
Fax: (39) 39.958511
fobri@fubri.com
wwwfubri.com

___ G _

G & N Rubicon Gear. Inc,
1550 E. McFadden Ave.
Santa Ana. CA 92705
Ph: 714-835-0326
Fax: 714-973-2350
jbel,eTage@gnTIlbicon.com
www.gnrubicon. com

GA-HeartJand Machine Tool
5801 W. Franklin Dr.
Franklin, WI 53132
Ph: 41.4-421-6111
Fax: 414-421-0936

Gary P. Mowers, Inc.
2.797 E. Rude SI.
Weedsport, NY 13166-9766
Ph: 315-834-8823
Fax: 315-834-8824

GB Gear Shop Tools
268B Sweet Springs St.
Deltona. FL 32738
Ph: 904-532,9787
geJleb@bigjool.com

GCTS Inc.
Sales & Service USA
4860 Cox Road. Suite 200
Glenn Allen, VA 23060
Ph: 804-935-8547
Fax: 804-935-8548
gcts.iJ1c@mciworld.com

Gear Company of America
14300 Lorain Ave.
Cleveland, OH 44052
Ph: 216-671-5400
Fax: 216-671-5825
gean:oa@aal..com

Gear Master Engineering Corporation
107, Govt, Industrial. Estate
Charkop, Kandivli (W)
Mumbai 400 067
India
Ph: (91) 22-868-4771
Fax: (91) 22-868-6414
massgeortsboms.vsnt.net.!»

Gear Research Institute
Applied Research Center
Pennsylvania Stale University
P. O. Box 30
Slate College, PA 16804-0030
Ph: 814-865-8207

Fax: 814-863-1183
.brl@pslI.edu

Gear Works, Inc.
304 Paddock Road
Springfield, VT 05156
Ph: 802-885-5039
Fax: 802-885-5176
gwi@vemwmel.com

The Gear Works-Seattle, me.
500 S. Portland St.
Seattle, WA 98108-0886 ~... I
Ph: 206-762-3333 Y'"
Fax: 206·762·3704

, tgw@thegellIWorks.com
www.thegearworks.com

Gearesearch me.
750 Indian Wells Rd.
Banning, CA 9222(j.5308
Ph: 909·845-5822

I 73743.1322@compus€rve.com

Gears & Drive Systems, Inc.
1364 Welsh Rd..
P.O. Box 109
Spring House, PA 19477-0109
Ph: 215-540-0820
Fax: 215-540-036Q
drives@erois.com
www.gears-drives.com

Geartec Inc.
4245 Hamann Parkway
Willoughby, OH 44094
Ph: 440-953-3900
Fax; 440-953-39Q6
sales@gcartecinc.cQm
wwwgeartecinc.com

Geartech
100 Bushbuck Road
Townsend. MT 59644
Ph: 406-266-4624
Fax: 406·266-4625

Geartech Ltda.- Tecnologia de
Engrenagens
R. Juiz de Fora. 8.33/502A
Belo Horizonte, MG 30180
Brazil
Ph: (55) 31-291-0319
Fax: (55) 31-291-0319
rpen.chel@net.em.CQI1!.br

General Broach & Engineering Co .• Inc.
50325 Patricia
Chesterfield. MI 48051
Ph: 810-598-7594
Fax: 810-949-8007

General Magnaplate Corp.
1331 U.S. Route I
Linden. NI 07036
Ph: 908-862-6200
Fax: 908-862-6110
info@mog1Japlate.com
www.magnaplate.com

General Surface Hardening Inc.
2108 W. Fulton SI.
Chicago. !L 60612
Ph: 312-226-5472
Fax: 312-226-0243

Generated Gear & Machine Inc.
25418 Ryan Road
Warren, MI48091
Ph: 810-756-6470
Fax: 810-756-8517

Gerhardt Gear Co.
3060 N. California S!.
Burbank, CA 91504-2004
Ph: 8 '18-842-6700
Fax: 818-842.1458
fritz@gerhard/gear.com

http://www.emerson-ept.com
mailto:shepherd@emuge.com
http://www.emuge.com
http://www.gearmaker.
mailto:engis@compu.serve.com
http://www.ellgis.coin
mailto:;rljo@ernst.grob.com
mailto:info@eurolechcorp.com
http://www.eurotechcorp.com
http://www.extrude.com
mailto:fassler@execpc.com
mailto:fcindrJStries@warldnet.atl.Jlet
mailto:Jgt@execpc.com
mailto:106131.146@comptiserve.com
mailto:j1uxlrol@j1uMroi.com
mailto:fyoung@fcg.com
mailto:fobri@fubri.com
mailto:jbel,eTage@gnTIlbicon.com
http://www.gnrubicon.
mailto:geJleb@bigjool.com
mailto:gcts.iJ1c@mciworld.com
mailto:gean:oa@aal..com
mailto:.brl@pslI.edu
mailto:gwi@vemwmel.com
mailto:tgw@thegellIWorks.com
http://www.thegearworks.com
mailto:drives@erois.com
http://www.gears-drives.com
mailto:info@mog1Japlate.com
http://www.magnaplate.com
mailto:fritz@gerhard/gear.com
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Giddings & Lewis
Sheffield Measurement
721 SI'I1!1gfield 51.
Dayton. OH 45401
Ph; 931-254-5377
Fax: '937-254-5054
grock"'I!I@Giddillgs.com
",w....Giddillgs.com

Gleason-Hurtb Maschinen und
Wukz~uge GmbH
MOOS!!cher Str. ]6, <:II
1)..841809Muniell f6\'+.\
G.!nnan)'
I'll:: (49) 89-3540.1.-00'
F.ax: (49) 89.35401.-463
gltfJ.tol'l·hurth ..·V«'rtmb@t-onlil'l~.dt

Gleason :pfaulu Hurlih C'utting Tools
l3.51 WlndsDr Road
p.O,Bo 295,
tows Park, IL' 1132-2950
Ph: m·877-8900 f6\'+.'f'
Fa.~:8~5-877'.0264,
saks gp~t.com'
_",.glwson •.com

Gl_ Pfauta H!!rtl! Wo:liltwide SLIes
1351 Windsor Rd.
Loves Park, [L sn U tl
Ph: 8~S-282.3000 ,\~
Fax: 815-18z..J01S:
saJes@gleason.com
",,,,,,,.gltlUolLcom

GJeason.Ii'rlmter M'asddnenfabrlk GmbH
Dalmle1'!!lr. 14
D-71636 l.udwig.sburg R
'GermJlnYf6\'f.
I'll:, (49) 71414040
F!!li: (49) 7141-404500
ye1ltri,b@pf~I'U.d,
",..,..,.p!aUIu.de

The ,Gleason Works
1000 ni've~ity Ave.
P.O., 80:11.2mO 'to\'+.'
Roell cu, NY 14607
I'll: 116-173·1000
Fu:: 116-4614348
sales@gleasoll,.coRl
",,,,,,,.gl.lIso,,".:om

Global Gear
2500 Curtiss Sl.
Downers Grove. U. 60!515
Ph: 800-825-4327
Fax: 630-96'9.9)077
295533@mci.mtJiI

OMI
6708 Ivandale Rd.
P.O. Box 31038
Independence, OH 44131
Ph: 216-642-0230
Fax: 216-642"0231
OHGMJ@IIOI.com
w"""'.GMICO.com

GnlzllIno Trasmlsstonl orth A:medca
2lSO lIogJIS Rd.. !lite 330'
lJul'ulb" 'GA 30096
Ph: 170416-04%,
fin: '7'10-623-32901

I gadmtogUln@milulsprilfg.com

Great Taiwan Gear LId.
115 Bendingwoed Circle

1 Taylors, SC-Z9687 ~_~,t
Ph: 864-322-1266 v

i Fax: 864-608·1268
I grt!4ltaiW01l8,ear@woridlleWtt ..net

The Grieve CotpQr!Iti,on
1 SOOHarl Rd. -

Round Lake. IL 60073

Ph: 847·546-8225
Fax: 847-546·9210
VI"",,')\:g'i~,e:c(jrp.['om

GTI Technologies Inc.
!28 Long Hill Cross Road
p.O. Box4H
Shelton. cr 06484
Ph: .203-929·2200
Fax: 203-929-0074
;"fo gri-uso..com
WKW.gti -,usa. cam

Guy Crader Consulting
p.O. Box 126
Lake Ariel PA 18436
Ph: 570-689-7452
Fcx: 570-689-7452
gcrotier@aol.com

GW Plastics Inc.
Pleasant St.
P.O. Box 50
Bethel, Vi 05032
Ph: 802-234-9941
Fax: 802-234-9940
""''W. wplasties.com

___ IH _

IDtllflJx Rack '& Screw 'Cutting 'Co. Lid.
Coronation Works, Annylage RlIlIdl
Brigbouse HD61QA
, niled, KIngdom

li'h: (44)1484-714667
Fa: (441 ~484·1L2S32
Urlo@hrs-t!clco.ut
"fII-...fu;;-ul.co. uk

Hamilton Gear Inc.
Div. of Standard Machine Ltd.
23] 8 Faithfull Ave.
Saskatoon, Saskatchewan S7K 1V I
Ca!Lad.!
Ph: 800-329-4321 or 306"931-3343
Fax: 306-931-4741
""''M"lwmi/lollgear.com

Hane Industrial Training
120 S. Seventh Sl
Tern: Haute, IN 47807
Ph: 812,232-0753
Fax: 812-232-3978

Hangsterfer's Laboratories, lnc,
Qg~n Road
Mantua, NJ 08051
Ph: 609·468-0216
Fax: 609-468-0200
WWl4"h(l1l81IIerf~~·com

Hanover Gear Mfg. Co.
300 Fame Avenue
Hanover. PA 17331
Ph: 7.17-632-89n
Fax: 717-632-274.3
geamaday@aol.com.

Hansvedt £OM. A. Hardinge Co.
803 Kettering Put!.:.
Urbana. IL 61801
Ph; 217-384-5900
Fax: 217-384-0091

Harder Precision Components
1123 Seminole St.
P. O. Box 1405
Clearwater, FL 33755
Ph; 727-442-4212
FaJ<.:721-4474463

Hanni RJdunond., Inc.
2800 Charles City Rd.
Richmond, VA 23231
Ph: 804-222.-5262
Fax: 804-236-5284

'/ . .1" ......, !' .•
, ~ I ~

\ .... , ,., ,.'

• ' /I""'
I .~'Ir "-

'. ....
....

GROUND' GEA!RS - Te.nor Ten Thousand
For small to medium quantities of spurs or helicals that have to
meet close-tolerance AGMA or IDIN specs, our Reishauer grinders
and M&M gear analysis systems are the perfect combination.

For Longi runs, we offer the unlgue Uebherr CBN grinding
process with full SPC quality control and documentation.

So whether your needs are for ten or tens ottnousands, we'
invite you to join the growing Ilist of INSCO customers who rely on
us for consistent quality, reasonable costs, and reliable delivery.

P1HONE: 9'78-448-6368
FAX..: '978-448-'5,1'55
WEB:Inscocorp"commeo 412 Main Street. GretM. MawcllllS8tts 01450

(}f!f'OIIAflON

IISI),9001 Reglsteredl

CIRCLE 149'

RE,NEWYOUR
SUBSCRIPTION

ONLINE

IT'S FAST! IT'S EASY!
www..geartecbnology.com

NOVEMBER/DECEMBIER lua 65

mailto:saJes@gleason.com
mailto:sales@gleasoll,.coRl
mailto:295533@mci.mtJiI
mailto:OHGMJ@IIOI.com
mailto:gadmtogUln@milulsprilfg.com
mailto:gcrotier@aol.com
mailto:geamaday@aol.com.
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IllIwlihear@aol.com
ww,,",nauniricnmond.com

Helsel, Inc. 'II'Ii
596 West Oak Strect(\'+-\'
P.O. Box 68
Campbellsburg, IN 47108 r.\,+-'
Ph: 812-755-4501 ~,
Fax: 812-755-4298
info@belselinc.com
www.helselinc.com

Hermes Abrasives Ltd.
S24 VIking DriiYe
V,lrginia Beach, VA 2345]
Ph: 757-486-66Z3
Fu: 757-431-2374

Hennes Machine Tool Co .. Inc.
Five Gardner Rd.

I Fairfield, NI 07004
Ph: 888-639-6224
Fax: 973·227·9364
Ilermes@n .... <mach.com
www.JU!w~m(lch.com

HMC.lnc.
RRIII BOl!. 2DM
Princeton, IN 47670
Ph: 812-385-3639
Fax: 812-385-52.32
sales@i1mcgea,s.cam
www.}um:geors.com

Hofler MaschinenhauGmbfl
IndDs~iestrasse 19'
EtlUngen 76258
GCI'tn!lQY
Ph: (49) 7243·599·0
Fax: (491 7243-599-165

Hoglund Technology COIp.
1050 Route 22 West.
Lebanon, NJ 08833 fO\~'
Pb: 908-236--7794
Fax: 908-236-6826

Holcroft
12068 Markel St.
Livonia. Ml 48150 ro~,+-'
Ph: 734-591-1000 ~
Fax: 734-591-6443
s(J/es@holcmjl.com

........w.holcroft·com

Holroyd
:Karbour Lane North,

'Iilnrow" RodulaJe OLl6, JLQ
United r<Jngdum ~
Ph: (44) 1.706526S!MI fO\~.
~IIX: (44) 1706 353350
pauUumnah@ho.lroyd.com

"''''w_I'Qlroyd.(olR

Horsburgb & Scali
SI14 Hamilton Ave.
Cleveland, OH 441l4-3985 ~_. ,a.-
Ph: 216-431-3900 \".~'
Fax: 216-432-4850
drives@horsburgJr·sco!!.cam

Houghton International Inc.
Madison & Van Buren. Ave.
P.O. Box 930
VaUey Forge. FA 19482
Ph: 610-666-4000
Fax: 610-666-1376

Howard's Machine Shop
2230 S. MoUnSt.
Carthage. MO 64836
Ph: 417-358-1143
Fax: 4/7-358-3130

HPI-Heartec:h Precision Inc,
1299A Lunt Avenue
Elk Grove Village. IL 60007
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Ph: 847-593-6000
Fax: 847-593-6005
sales@/rpi-heanech.rom

www.hpi-neanech.com

Hudapeck Metnl Trealing-ElldlOm
979 Koopman Lane
Elkhorn. WI 53121-2203
Ph: 414-723-3345
Fax: 414-723-3752

Hudapaek Metal 'l"teating-Glend.l1e His.
550 MitcheU Road
Glendale Heights. IL 60 139-2581
Ph: 630-858-0505
Fax: 630-1158-1313

Huffman Corporation
1050 Huffman Way
Clover, SC 29710
Ph: 803-222-4561
Fax: 803-222·7599
h"ffmon@hujfmlUu:orp.rom
"", ......irujJmancoTp.rom

Ann Arbor, MI48106
Ph: 734·769-4375
Fax: 734-769-4275
1t!ap@it.i.org
www.ili.()rg

Fax: 317·925-3383
duslmofl@ameritech.lIel

wW\.~jacktJliSl11llI".com

Hy-Mech Systems Inc,
3641 E. Long Lake Rd,
Traverse City, Ml 49684

! Ph: 616--946-7781

Hydro Hon ing Laboratories. Inc,
8 Eastern Park, Rd.
P.O. Box 280306
East Hartford. cr 06108
Ph: 860-289-4328
Fax : 860-289-21.34
shnlpeen@hydro-honillll_com

www.hydro-/roning.com

111":0 Corporation
412 Mall! Street
Groton, MA 01450
Ph: 508-448-6368
Fax: 508·448·5155
lnscolnfo @uol~com

WWjljt.i,iSCoc-orp.c-om

Inteeh Corp,
250 Herbert Ave,
Closter, ] 07624
Ph: 201-767-8066
Fax : 201-767-7797
W'IiIVt: inJechpower.('om

Interstate Tool Corp.
4538 W. r 30th SI.
Cleveland. OH 44135
Ph: 216-671-1077
Fax: 216-671-543.1

lnvineible Gear Co.
11970 Mayfield
Livonia, Ml 411.150
Ph: 734-421-4620
Fal<: 734-421 -6132
Lrrvjllciblegearco@ul1leritech.llel

Invo Spll ne Inc.
23S? E. Nine-Mile Road
P_O. Box 70
Warren. MI 4809Q
Ph: Bl(}·757-8840
Fax: 810-757-11849

Involute Simulation Softwures Inc.
2491 des Hospitalieres
Sillery. Quebec GIT IV6
Canada r~'t.V'
Pb: 418-656-6428 ~
Fax: 418-656-0687
ilJj;olJl.I~@rnicrolet:.llet
www.microtec.net/vinvohue

Jamal Gear Machinery Ltd.
Jamal Group of Companies
11(B). Sadaramangala Indl, Area
WlIltefield Road
Bangalore, Karnataka 5600048
India
Ph: (91) 80-8410239
Fax: (91) 80-8410185 or 80-5282387
jumalgrp@/igl .• 'snl./ln.t"
1VW'lv.jamalgears,com

,: 11 _

I I.S.P.J.A_E.
Facultad de Ing. Mecanica
Calle 1.16SIN CUJAE
Marianao 15 Ciudad Habana
Cuba
Ph: (537) 202267
Fax: (537) 332429
mec:mlictl@cltjaE.cu

Impact Strategies Inc,
MetaUurgical Division
P.O. Box 5317
Clinton, NJ 08809
Ph: 908-730-9163
Fax: 9011-730-11334

lMTS-Intemational Manufacturing
Technology Show
790 1 Wes!parll Drive
Mclean, VA 22102
Ph: 703-893-2900
Fax: 703-893-/151
aml@l11/greciwrg
wWl\:imrs.org

Jnduetohent Inc,
32251 N. Avl Dr.
Madison HIS., MI 4807W
Ph: 148-585-9'3!13
Fllx: 248-589·1062
injo@induc/oh.eal;cam
¥''WII'.indll-CUJ,''eat~COl1l

Industrial Metal Treating Corp.
402 Easl Fro!!! Street
Wilmington, DE 19801
Ph: 302-656-1677
Fax: 302-656-4370
ribec@voice/lel.com

Industrial Technology Institute
Michigan Mfg_ Technology Center
2901 Hubbard Rd.
1':0. Box 1485

1011 Vacuum (IVAC) Tecbnologies Corp.
4500 Lee Rd.
Cleveland. OH 44128
Ph: 216-662,5158
Fax: 216-662-5109
www.ivacrec.com

James Reid Gear Services
102 N. Williams
Westrnon~ [L 60559
Ph: 630-963-9620
Pax: 630-963·9632

Iron Bound Heat Treating
304 Cox. Street
Roselle. NJ 07203
Ph: 908-245-0711
Fax: 908.245-6255

I'I'W Heartland
1205 36th An. West
Alexandria, MN 56308
Ph: 320·761-8782
Fax: 320-'762-5160
itwge/m@J"e{!-Q.lp_com

wJililw,itwgea:rs,com

Jascc Heal Treating Inc,
75 Macedon Center Rood
P.O, Do' IS8
Fairport, NY 14450
Ph: 716--388-1040

I Fax: 716--377-7226
joscohefll@hmmai!_com

www.memo.com/jasco/

____ I JI., _

J&E Hofmann Engineering Pry. LId.
Three Alice Street
Bassendean, WA 6054
Australia
Ph; (61) 8·9279·5522
Fax: (61) 8-9279-9386
ejhojmmm@hojmann.nel.a!I

WWw.ho/I1!fJ1J1!.lIel.au

Jack Dustman & Assoc.
3600 Washington Blvd_
Indianapol! s, IN 46205
Ph: 317-925-3537

lOOBoss Software Inc,
770 I York Ave.
Minneapolis, MN 55435-5832
'Ph. 800-777-4334
612·831.7IB2
Pax: 612-831-2811
allSwers@jobboss.com
w""'jobboss,com

JRM International, Inc.
1214 Shappert Dr.
Rockford; IL 61115
Ph: 815-282-9330
Fa~: 815-2112·9150
jrmsalu@jmlinlenralional.colII
wwwjrmifllematianal.cam

____ IK _

K.H_ Huppert Co. Inc.
16850 S, Slate St.
Soutll, HoUlIIId.IL 60473-2881
Ph: 708-339-2020
Pax: 708-339-2225
Iruppert@ool.com

www.huppen.com

KappGmbH 0.\'
see Kapp SAles & .Se:nice fO\"

Kapp Sales 8< Service L.P.
2870 WUdcmess Place
Boulder, CO 80301
Ph: 303-93S-9'137
Fill[: 303-447-113]
t!avii/g@kapp-us(J,.coIH

w>vw_kapp-usa.com

Kapp Tee .. L.P.
Z870 WUdemess PIlIee
Boulder, CO 80301
Ph: 3OJ..447·U3O, fO\~'9'
Fax.: ,303-44'7-]]31
toml@kaPfJ"usa.com'
",ww ..kopp.uslLcom

Keystone Threaded Products Div,
7621 Old Rockside Road
P.O, BOl( 31059
Cleveland, OH 44131
Ph: 216--524-9626
Pax: 216-524-7132
K£)'sfone@u),slonelhrr!(uJ"cLc<>m

"WK,kqslafll!lh1?oded.com

mailto:IllIwlihear@aol.com
mailto:info@belselinc.com
http://www.helselinc.com
mailto:sales@i1mcgea,s.cam
mailto:pauUumnah@ho.lroyd.com
mailto:sales@/rpi-heanech.rom
http://www.hpi-neanech.com
http://www.hydro-/roning.com
http://www.microtec.net/vinvohue
mailto:mec:mlictl@cltjaE.cu
mailto:ribec@voice/lel.com
http://www.ivacrec.com
http://www.memo.com/jasco/
http://WWw.ho/I1!fJ1J1!.lIel.au
mailto:allSwers@jobboss.com
mailto:jrmsalu@jmlinlenralional.colII
mailto:Iruppert@ool.com
http://www.huppen.com
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KGK International Corp.
901 Deerfield Park .....lly
Buffulo Grove. IL 60089
Ph: 84 7-46.5.0 160
FIJI: 841-46$-0181
kgkchi@ao/"com

King.f"rd Broach &. Tool, Inc.
850 East Boulevard
P.O. Box un
KJngsford. Ml 49802
Ph: IJ06.- 774491 7
Fax: 906-774-6981
kbufJJes@u.p.n:el
..ww./dngsford.broadt.com

Klingelnberg Sohne GmbH
Peterstrasse 45
Postbus 100263
0-42499 Huekeswsgen
Germany
Pb: (49) 2192-81-0
Fax: (49) 2192-81-200
illjo@kiillgein:MTg.com
"",1\: klingeinherg.cOItl

Kluber Lubrication
54 Wentworth Iwe.
Londonderry, NH 03053
Ph; 603-434-7704
fu.: 603-434-8046
",. ... ·.kJuber.co'"

Koepfer America. L.L.C.
635 Schneider Drive
s. Elgin. IL 60177 '0,*'
Ph: 841.931-4121
fax: 847"';131-4192
sales@kotpft7Oll!Zrica.com
........ ·,kotp/eromrrica. com

Kokusai, Inc,
6009 W. ?lst si,
Indianapolis. IN 46278
Ph: 3 1,7-293-6038
Fax: 317-29~1.4
koku.,ai@K'ar/dnl!'.QI/,neJ

Kolene Corporation
\ l!I90 Westwood. Avenue
Detrou, MI48223-3426
Ph: 313-273-9220
FM; 313·213-6207
7J666.22JJ@compU$el'l.~.com
~1i~lol~n~.com

Koolant Koolers Inc.
2625 _ merald Dr.
Kalamazoo, MJ 49001
Ph: 616-349-6800
Fall: 616-349-8951

Koro Sha.rperunll Mn'ice
9530 8Stll Anl:l!JJ! N
P.O. BOll 290159

(!lplc Grove, MN 5S3ti9'
Ph: 6~2-425~5247

Kowalski Heat Treating Company
-Plan! I
3611 Detroit Avenue
Cleveland. OH 44113
Ph: 216-631-4411

ax: 216-631-8921
khrlrea/@aol.c:om

KrnmkramerB= !!
50 lndustriall'ark. Rd.
Lewistown, PA 17044
Ph: 717-242-0327
Fax: 717-242-2606
j,JjfJ/jnk@klYllllkromer.com
....,wK~.krowkraml'r. ('Onl

KreHer Gearteeh
2530' 'Garrow Sireet
HOII.I:OII.1'X 7700J
Ph: 713-237·9193

fax: '713-237-1209
danllyh@kreiler·gearrech.com
wwwkreiter-geartech.com

Kromlwd Twisl Drill Co.
1097 Sweitzer Ave.
Akron. Oll 44301·1382
Ph: 330-535-7129
F~: 33Q.535-3729

____ IL _

Labeco
156 E, Harrison SI•
Mooresville, .IN 46158
Ph: 317-831-2990

, Fax: 317-831-2978

LA! EasllLaser Applications. Inc,
IIID Business Parkways
Wesullinslet, MD 21,157
Ph: 41,0-857.0770

, Fax: 410-857.0774
! lasu@iaico,com

WM/W,laico,com

LAl Midwest. Inc.
7645 Baker si NE
Minneapolis. MN 55432
Ph: 612·780-0060
Fwt: 612-784-4740
/ai@/aico,com
.WWw.laico.com

LA] Southwest. Inc,
4814 S. 33'" SL
Pho!!oi.x. AZ &5040
Ph: 602-304-1160
Fax: 602-304-1612
/aisw@/aico.com
www.laico.com

Lambda Research
5521 Fair Lane
Cincinnati. OH 45227
Ph: 513-561.0883
Fax: 513-561-0 86
customer ..sen'ice@iambda-
researcil.com
wwwlambda-research.com

Lapmaster Internauonal
b400 W. Oakton Sf.
MO!'!on Grove, Il. ,60053
Ph: 847-967-2975
fax: 847-967-3903
,,"WW.indUSI1)', nelllapmasrer

Latrobe Steel Company
Divisi.on of The Timken Company
P.O, Box 31
Latrobe, PA 1565(}.OO31
Ph: 412·537·7711
Fax: 412-537·6316

Lawler Gear Corp.
1320 S Hamblen Rd .
.Lee' Summit. MD MOSI
I'b: 816-525-0002
Fu: 816-525·1113

!LeCount, Inc.
II DeWi.tt Dr ..
P.OI Box 950
White, River 'ct.. VT '05001-0050.
Ph: 11012·2%·2200
F:u:: 802.296-61143
uCO!lI!t@sovU'.net
"''''",.sover.n~lI-kc(Jllnt

Lees Bradner Division
Fayscott Co, "\~
225 Spring SI. ~\"
P.O. Box 273
Dexter, ME 04930
I'b: 207-924-7331
Fax; 207·92~5510

If you are poorly served by your existing; source or interested in
a second choice, give IUS a try. We can also supply pre-shaving
hobs andi snaper cutters. (~II~IER
1650 Sycamore Avenue, Bohemia, NY 11716 ,INDUSTRIES INC.
1.516·567'·UmOo Fax: 1-516-567-1355
Visit us on thl} Web at: lNWW.parkerind.corri or E-Mail: sales@pal'kerIM,cDm
YOUR SINGLE SOURCE FOR GEAR CUTTING TOOLS AND GAGES

CIRCLE 152

z
~a::u

Beve'l geal"$l
No. this ,is the Cyrkro/l)
angular face gear tnlumission
with helteal ~eth. For even Ilower
noise levels and longer lIfe. And of
course with all the known beneflu, such as
large gear ratlos, arbiuary ;!)(js angles and .axial
freedom of the pinion,

We are looklnlfol'Ward to, your can.

,11
~.'w:,.
·'11 CIIOWN a.AR .,.V.

Buu ... ,rm' .. , 200 NL-7544 I\G Enoch.de
T,.1. +31.(0)53.4773622 F.x ...31.(0)53--4779141
Inl.rnet www.crownJur.nIE·maH •• los@c.own.o ... nl
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mailto:illjo@kiillgein:MTg.com
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I COMING
SOON!

WATCH FOR THESE GREAT
FEATURES liN UPCOMING ISSUES:

JANUARY/fEBRUARY 2000
THE MO.DERN GEAR SHOP

MILL'ENIUM OUliLOOK
GEAR SOFTWARE

MAR.CH/APRIL 2000
HEAT TREAnNG DIRECTORY

MAY/JUNE 2000
GEAR DESIG,N FOCUS

DIRECTORY OF GEAR MANUFACTURERS

68 GEAR TECfiN,OLOGY

jayscolt@kynd.nel
wwwfayscott.com

____ COMPANy INDEX 11

Lemur Enterprises
P.O. Box 2797
Grapevine, TX 76099
Ph: 888-481·8755
Fax: 972-304-1604
skillller@/emu"",I.ClJm
hllp:lllemurem.com

Lepel Corporation
50 Heartland Blvd.
Edgewood. NY Il717
Ph: 516-586-3300
Fax: 516-586-3232
tJlleh.r@iepel.com
www.tepel.com

Le'Tourneau, Inc.
P.O. BOK 2307
Longview. TX 75606
Fax: 903-237-7032
wW'lv,leloumea.lt·il'lc.cQm:

Liebherr Gear Technology Co,
Sigma Pool
1465 Woodland Drive R
Saline. M148176r.,\~
Ph: 734-429-7225
Fax: 734-429-2294

Lilly Software Associates
500 Lafayette Rand
Hampton. NH 038-42
I'll: 603-926-9696
I'M: 603-929-3975
sales@lillysojiwolT.com
www.lillysojiwal.e.com

Linn Gear Co.
1.00N. 8ll! Street
zo, Box 397
Lebanon. OR 97355
Pb; 800-547-2471
Fax; 541-259-1299
dOllj@linngear.com
wwwlinngeancom

LMT-Fette. Inc.-Brookfield
3725-1 No. 126 St.
Brookfield, WI 53005
Ph; 41.4-783-7606
Fax: 414-783-5043

LMT'Fette, Inc.-5I.OW
883-E Hampshire Rd.
Stow, OH 44224
Ph: 800-225"0852
FaJ(; 330-940-3598

Locnar Software Engineering. Inc.
10345 Brookwood Rd.
Dallas. TX 75238
Ph: 214-341-6700
Fax: 214-553-0983
kvanhu8s@iocnauom
It.'Ww.locnar.com/loc'1KIr

Lovejoy Steel Company=Charlotte
80 II Pence Road
Chari oue, NC 28215
Ph: 800-438-5157
Fax: 704-535-4426

Lovejoy Steel Company-Cinc1nnati
1761 Elmo", S!reel
Cincinnati. OB 45223
Ph: 513-541-1400
Fax: 513-541-148!l
pecljs@juse.nCI

Lovejoy Steel Company-5trectsboro
10 160 Phillipp Parkway
Streetsbom, OH 44241
Ph: 800-326-6455
Fax: 216-656-4040

, Lovejoy Steel Company-Yorlc
1110Roosevelt Avenue
York, PA 17403
Pb: 717-843-7870
Fax: 717-843·6560
/ol'ejoy05@aoLcom

Lubnplate
129 Lockwood St.
Newark. NJ 07105
Ph: 973-589-9150
Fax: 973-589-4432
info @lubriplal~.C()m
www.lubriplale.com

Lufkin Industries Gear Repair
711lndus!rial Blvd.
P.O. Box 849
Lufkin. TX 75902
Ph: 409-637-5855
Fax; 409-637-5104
gearrepair@lujkin •.com
w"",'ufkin.com

Lyon Gear
4371 Territorial Road
Rochester. M1 48306
Ph; 248-651-1751
Fax: 248-652-6548
ly"ngear@ooi.com

___ M _

MJ.H. Gear & Tool Co., Inc.
442 West49!h Street
New York, NY 10019
Ph: 212-246-3800
Fax; 212-265-4053

M&M Precision S)'slems
JOO Progress ad.
Dayton, 0845449 @."+.'
Ph: 937-859..fl273
Fox: 937-859-4452
lI'If'HI.mmpruision.col1l

Machine Tool Bulldel"!l, IDe..
5454 Forest Hills ·Ct.
Loves Park, IL ,6UU
Ph: 8]5.636-7502
F!IX:8]5~S9'l2
110446.323S@compu~ervll.com

Maesteel
Doe .Jackson Square, Suite 500
.lockson, MI 49201
P: 517-182·"11415or 800-876-'7833
FWit:517-782"8736
bllamlin@macsleei.com
HI,HlHI.mJlcsleeLcom

Mallis.,!! Face Driver
.2000 East Industrtal Parkway
Elkhart, IN 46515
Pb: 219.294-1506 ~"+.,
Fu: 219-.2941-.2465 ()
speed'grip@l/h.nd

M!!hr Corporation
U4SS Wllliamsoo Roadl
Cincinnati, on 45241
Ph: 513-489··6116 or 8OO.9(j9-1331
Fax: S:I3-4S9·-21120 01' 513-489-(j302
l1rah_r@dlpco.r!tt
www.mailr.com

Major Gauge & Tool Co.
12953 Farmington Road
Livonia, Ml 48150
Ph: 734-425-5165
Fax: 734-425-9346
nwjorpm@aol.com
www.major-gauge.com

mailto:jayscolt@kynd.nel
mailto:tJlleh.r@iepel.com
http://www.tepel.com
mailto:sales@lillysojiwolT.com
http://www.lillysojiwal.e.com
mailto:dOllj@linngear.com
http://www.lubriplale.com
mailto:bllamlin@macsleei.com
http://www.mailr.com
mailto:nwjorpm@aol.com
http://www.major-gauge.com
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IMakLno
7680 Innovation Way
Mason. DH 45040
Ph: 513·573·7200
Fax: 513-573-7360
", ..w.makino.com

,MlIJIllfacmred Gear & Gage
PoD. Box 7155
Elgin. IL 60121
Ph: 63(}'377-2496
Fax: 63(}.J77-2546

ManufaclUrers Technologies Inc.
59 Interstare Dr.
W!:,! Springfield. M _ 01089
Ph: 413-733-1972 or 800-644-4318
Fax: 413-739-9250
(n!il@cosriltt11lOr.com
Mllvw.; cosumatoncom

Manufecturing Technology Inc.
1702 W. WaslriJlgto!!
P.O. Bolt 3059
South Bend. IN 46628
Ph: 219-233-9490
I'M: 219-233-9489'

MaSleltcch Diamond Products
9465 Hami1!OO Drive
Mentor, OB 44060
,Ph: 216-352-1112
Fax: 216-352-1113

May[ran hnernauoaal
6650 Beta Drive
Cleveland. OH 44143
Ph: 216-461-4/00
Fax: 216-461-01,47
sales@muyfrr.m·com
www.mfJ)fr(U!.com

McEnglevan Industrial Furnace
700 Gri88~ sc
Danville. lL 61832
Ph: 2 17-446-0941,
fax: 217 -446-0943f4536
mi!co@u.netcom.cam

McGinty Gear
11050 McKeese Rd.

U[LOn;; Bay. MI 4%82
Ph: 616-271-4153
fax:616-271-4H7

Me Innes Steel
400 Main Sl.
Cony. PA 16407
Ph: 800-458-0571
fax: 814-664-9452
tll'Mt'W.mdlJ7Jessk~1.t'Qm

Mecatool USA Ltd.
165 Hansen Ct. lillIE
Wood Dille, It..60118
Ph: 63(}'595-9696
Fax: 63(}.595-9101

Meccanica 'ova, Corp.
24371 CatherLne Industrial; 11235

I Novi, MI 48375
Ph: 248-449-4000
I'M: 248-449-4004
nC1l(,ya@aoLcoIJI

Modi. & Stmctnral Design & Software
4275-29 Rosewood Dr.• 111.80
Plea..'>IWIOD. CA '94588
Ph: 5l0-455.3210 ,,\~t
Fall: 51(}.734-6701
Ikel·~s@juno.com
http://205.186.245.11Imsds

Meisler Grinding Tech. Corp.
1200 Millbw:y SI.. • njI1-F·7G
Worcester. MA 01607
Ph: 508-753-0808
Fax: 508-753-4404

Merit Gear COl}).
810 Hudson SI.
P. O. 80x486
Antigo, WI 54409
Ph: f!OO.756-3748
Fax: 115--623·2990

Metal Improvement Co.
10' Forest Avenue
Paramus. NJ 07652
Ph: 201.843-71100
Fax: 201-843-3460
",~ralimp@i.f_nelco",.com
tIffl"l1-'.meralimpror..'tmen.l.,rom

Metal Powder Industries Fed.
I05 College Rd. East
Princeton, NJ 08S4().6692
Ph: 609-452-7700
Fax: 609-987-8523
in/o@mpiforg
WW>II.mpiforg

Metlab Co.
1000 E. Mermaid Lane
Wyndmoor, Pit. 19038
Ph: 215- 233-2600
fax: 215··233-5653
Mrr/abca@woridnI!WII.nel
...........Ioomasregisler.com/merlabl

rnG minjGears Inc.
SOO E. Main Street, Suite 1226
Norfolk, VA 23510
Ph: 757-627-4554
Fu: 757-627·0944
mgJlSa@minigears.com

i " ... •.... mJlligl!an.co.m

Michigan MFg. Technology Center
2901 Hubbard Road
Ann Arbor. MI 48105
Pn: SQ().292-4484
PM: 734-213-341.1
mpollLl@mmlc.o,!
iHlM'1\i.mntrc.org

Mitro Gt:ar
[3;:138 Monte Vista AnnUl!
Chino, CA '91710
Ph: 909·5904317

I FlUE:909-591)..8784

Micrornatic Textron
345 E. 48th SL
Holland, M1 49423
Ph: 616-494-3227
fax: 61.6-392-1710
boconnortetac.textron.com
WWW.textron-com

Midwest Gear
2182 E- It.IIIOIBRd.
Twinsburg, DH 44087
Ph: 330-425-44 [9

ax: 330-425-8600
ronh@realnewS.llel

, 'l.!dwfSl 'Gear & T::D!!l
26(169, Groeshed: .EUglI.wlly
'Warren, I\U 48089'
Yb:810-776-7S80
.Fllx: 810-776-.2322

Mitbum Engineering. Inc.
120247th N.W.
Se!it!k. WI!. 911117
,Ph: 206-365-2818
.Fax: 206-361-6221
amilbum@aol.cum

Milford Gear Works
241 Research Drive
Milford, CT 06460
:Ph: 203-783-9595
fax: 203-783-9595

III 12000 CdaIDg, ,eCIIIIUIs:
Over 720 pages 01 specs and OeSlgl'i data. lor
over 65,000 preeslcn me<:ha!\JCaIend Inear
components. Includingmore than 50 New PlodUCIs.

Our rang 01 prodl!Cls Ioclude' chains. betts & bell
drives, gears. assemblies: breadboards. linear
components, hardware. fasteners. ooupllllQ$.sha11s.
clu1ches. k.ers. bearings. vibrallOll dampenll'1l1
components and much mora. For custom Oesq,
components and assemblies oonlacl our GuS100ief
Si!rvice Technical SupportGroup.

'Order Your Free ClitlllDI TolIII,-1
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w. M. BIERG, IINC.
, I\,' ~, ,

TEL: 11.800·232·8ERG
FAX: 1·8004S5.8ERG

499 O::ean Av. .. E. Rockaway, NY 11518

IIl]O' e..oll c.",. "eeoplod.

With over 10 years experience in gear machinery
tooling, MTB has the solution t,oyour problem ..
We can design new or replacement tooling for
your gear machines.

We specialize, in tooling for
tile following processes:

• al.f' I'IIbDI"
• I.' SlIlllrl
• aU' arll.lrl:
• _I.r' 11I11I,.rl
• al.' HOlliS

Give us a: 'call 10 see'
Ihow we can help, youl
lhrough your tooling
Iproblems. Our el,pel1
sla" can analyze your
Irequirements; andl

,d:esigna IDoJlng:,con.ce,pt
10 meet your Ineeds.

,MACH,IINE TOOL IBUILDIER5,INC
5454 Forest Hills (()U It
loves Park, IL 61t11
Phone (815)636-7502
Fax (815)636·5911
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Mill Max Tools Pvt. Ltd. ~
A-369. TIC' Industrial Area fO\~
MJ.D.C. Mahape,
Navi Mumbai 400 701
India
Ph: (91) 22-769-0050 or
(91) 22·769-4063
FD.J<: (91) 22-769-3770
milma:r@IJoffl4.vsnl.flfr.in
www.miJlruax.com

Miller [ndu.~triaJServices Inc.
6611 W. Oklahoma Ave.
Milwaukee, WI 53219
Ph: 414-543-4075
Fax: 414·543-4095

Milwaukee Gear Company
5[50 N. Pan Wailllngton Road
Milwaukee. WI 532 [7
Ph: 414-962-3532
Fax: 414-962-Z774

Mississippi Stale Univ.
Mechanical Eng. Department
210 Carpenter Bldg.
Mississippi State. MS 39762
Ph: ·6(1I-325-7313
Fax: 601·325·7223
jone.·@mellg.msslale.edu

Mitsublshi Machine Tools
907 W. Irving Paik Rd..
Itasca, lL 60143 ~
Ph: 630-860-4222 ,~\~
Fax: 630-860-4233
info@mmt-I<,>·a.com
www.mhi~mmt.com

Mitsubishi Laser
1500 Michael Drive
Wood Dale.IL60191
Ph: 63()..860-4210
Fax: 63()..·86()"7824
bandc@illleraccess.com
www.misslaser.com

Mitsui Machine Technology • Inc,
100 Higll Grove Blvd.
Glendale Heights. IT.. 60139·2279

~~~:6~~o~~i~:ii9fO\~~
cglnltU@rgmm.t.com

Milts & Merrill L.P.
615 Chippewa Rood
P.O. Box 691
Harvard. IL 60033
Ph: 815-943-3303
Fax: 815·943-3366

Mobile Pulley & Machine Works
905 S. Ann Sf.
Mobile. Al, 36633·1947
I'll: 334-432·7631
Fax: 334-432-8364
75357. J 513@compU!:.rve.com

Modem Industries Inc.
613 W. 11th Street
P. O. Box 399
Erie, PA 16512
Ph: 814-455·8061
Fax: 814-453-4382

Modified Gear & Spline
18300 Mt. Elliott
Detroit, MI 48234
Ph: 313-893-3511
Fax: 313·893-6110

Molen Gear & Shaft
335 E. IIIincis SI.
Palatine. IL 60067
Ph: 841-105-0608
Fax: 847·705·8349

Moore Gear Mfg. C.o.• Inc.
#2 Hawthorne Dr.
1'.0.80:.49
Hermann, MO 65041
Ph' 573-486-5415
Fax: 573-486-3487
mooregu,r@ktis,ner

Moore Machine & Gear. Inc.
10920 N, St Joseph Ave.
Evansville, IN 47720
Ph: 812-963-3074
Fax: 812·963-8212

M.oore Measurement Solutions
1201 Sumneytown Pike-MS 535
Spr.ing rlouse. PA 19""
Pb: .215-646-7400 fO\~~
Fu: 215-653-0347
mms.jn/o@moore.so.lulionJuom
",,,,,,,.m(jf)Fe·$ofutiO"3.~Om/_S

Moore-Addison
518 Factory Road
Addison. n, 60 10I
Ph; 630-543-6744
Fax: 630-543-2805

Mo Sl.ar Gear & Machine
714 Jefferson
Washington. MO 63090
Ph: 314-390-3909
Fax: 314-390·3966

, mostar@mJJiLusmo.com
I """"'.nl!lWorkl()()().com/mosral'8rl

Mr. Gears. Inc.
88.0 Hurlingame
Redwood City, CA 94063
Ph: 65()"364-7793
Fax: 65()..364-5083
jack@mrgl!llrs.com
~VWK;,",rgl!ars.com

~t
fO\~'

MRA Industries
44785 Macomb Industrial Drive
Clinton Township. Ml 48036
Ph: 81()"954-O700
Fax: 81()"9~0706

I MTI Corporation (MirYfo)/o)
965 Corporate Blvd.
Aurora. IL 60 106
Ph: 630-820-9666
Fax: 630-820-7403
itifo@mUIlloYO.COIII
'''''''''MI. mitUlo},o. COni

Multi·Arc Inc,
200 Roundhill Dr.
Rockaway, NJ 07866
Ph: 973·625·3400
Fax: 973-625-2244
in!o@mult;-arr:.com
wwwmulti-arc.com

___ N I

Nakanishi. Gear
1-104 Horinouch-cho Minami-Ku
Yokohama. Japan
Ph: 81-45-713-2361
Fax: 81-45-712-3129

NASA GLenn Research Or. at Lewis Field
21000 Brookpark Rd .• MS 77-10
Cleveland, OH 44135
Ph: 216-433·3915
Fax: 216-433-3954
j(Jlin.j.co},@/erc.noso·8oV

atlnnul O,roa.cb & Machine o,
W7S00Twenly·TI!...ree MOe Rei.
Maco.mb. 1\1" 48044 ,"J~.~~
Ph: 811l-26J.1UOO u''{\
Fllx:SIO-263-4S71
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NewAge Indu5tries Inc,
2300 Maryll!cl1.d Rd.
WiUow Grove. PA 19090
Ph: 215-657..6040
Fax: 215-657-1697
Isal~s@"fflag~ind.com
www.newageind.com

National Metrology
I I Stagecoach Ln.
Sunapee, NH 03782
Ph: 603-163-5881
FIlA: 60),,763-3058

NCADT
Penn Slale University
P.O. Box 30
Stare College, PA 16804-0030
Ph: 814-865·8201
Fax: 814-863-1183
gjj l@ps.ludJA
.........\arLpsu.rdu/dnv~raj"_clf"/~T

i.llgllJII Gear !l1p'_
941 l\Ililll.llry Rd.
Buft'alo, !\IiY 1.4217
Ph: 716-874-313 I
_!IX: 716-874-9003,

Issei Corporatioe
, 82270 Amlwriclge Blvd.

Charlotte, NC 28273 ,~,
Ph: 104-527-9876 1"'-
FlU: 704-527-9877
nisseicll@aol.co11l

Nitrex Metal Technologies Inc.
3480 Poirier Blvd.
SL Laurent, Quebec ,H4R 235
Canada
Ph: 514-335-71.91
nilrtx@l!iITflX.com
WK"\\c'.1Iirra..com

Nitrex Mew Tecbnologie.~ Inc,
4211 Mainway Drive
Burlington, Ont. 1..11_:5N9
Canada
I'b: 905-319,9258
Fax: 905-319-9260
MllbuTi@wor/dciuJl.com
WK1W.flifre.t.com

Nitrex Metal Techn.ologle5 Inc.
822 Kim Drive
P.O. B01l.155
Mason, MI 48854
Ph: 517-676-6370
Fax: :517-676-6427
lIirrex.@""yt.lIl~r.n'l!l
ufW1.I.'.nilteJ!.com

Nixon Gear
Gear Motions, Inc,
1750 Milton Aveeue

)'!'ileUS<!, NY 13209
Ph: 315-488-0100
Pax: 315-488·0196
stJmil'aine@geamwlion .com

Nordex Inc.
50 Newtown 'Road
Danbury. cr 06810
Ph: 20)- i92-'l()50
Fax: 20),,790-8992
il[/o@lIort/a-illc.com
....wwnordex-inc.com

NOl11Dllc Inc •
Ait:polt Road Industrial Park
P.O ..Box 69
Alden. N 28704
Ph: 828-684- L002
Fax: 828-684- 1384
iJt/o@normac.com
1WM'l\·.1JCTmac.com

Nye lLubrlcants Inc,
11 Howland Rd ...
Fairhaven" lilA 02719'
Ph: 5()8..99fi-6'721
Fax: .508-991.5285

~\~~~,
tecbhdp@nyelllbricallls.com
",,,,,,,.nyelllbricanlS,,co11l

____ 10 _

Oberlin Filt". Co.
404 Pilot CI.
Wauketiha. Wl 53188
Ph: 414-547-4900
fax: 4:14-547-0683
rrwh@oiurlinjilleT.COm

O'Brien Gear Company
2396 Skokie Valley 'Rand
Highland Park, II.. 60035
Ph: 847-433-3580
Fax: 847-433-7815

Oerlikon Geartec AG
Ti"bine!lS!l1!.'se 17
CH-8023 ZUrich
Switzerland
Ph: (4)) 1-278-79-79
Fax: (41) 1-253-15-:56
iJt/o@ogLch
""""tkUlIgelnberg·-o.trliluJ1I.com

The Ohio Broach & Machine Co.
35264 Topps Ind. Pkwy
WIlloughby, OH44094-4684
Ph: 216-946-1040
Fax: 216-946-0725
sales@ohiobroach.com
·...-...w.ohjobroach.cam

Okamoto Corp. EDM Div.
1500 Busch Parkway
BuffaJo 'Grove. IL 60089
Ph: 847-S2Q. 7700
Fax: 847-52Q. 7980

OIiv£rGear
Div. or Gear Motions. Inc.
L120 Nlagara Street
Buffalo, NY 142L3
Ph: 7.1~885-J080
Fu: 716-885-1145
mikeba"@oliverg~ar.coll!
h11.'l'I',g.t!amlOtI1ons.com

Spiral &. Straight BevellGear Manufacturing.
Commercial to aircraHqua'lity o,oar;ing,

Spur, he'licai. splined shahs. internall & external.
shaved & ground gears .. Spirall bevel g,inding.

Mil+45208. Mil-STIiJ-45662,. SPC

MIDWE.'STG£AR~WE!! .ONT.. ACT:
,& TillilL INC. ~.~ ,CRAIG D. ROSS

25059 Groesbeck Hwy. - 1810) 776·7580
Warren, MI48089 FAX (810) 778-2322

Omni'Ciear
7502 Mesa Road
Houston. TX 77028
Ph: 71.3-635-6331
Fax: 71 ).635-6360
sa/es@onrnigeor.c;om
"'''Mo'll-'.O'''1I;g~.Qr.C011l

One Cryn Inc.
6036 S. Orange Ave.
Orlando. R. 32809
Ph: 407- S6- 1455
Fax: 407-856-0244
sales@onecryo.com
JH.·~!.Otl cr;yo.com

O'NeiIlGeu
92Q7 'Ivanhoe St.
Schiller Park. [L 60176
Ph: 847·678-0676
Fax: 847-678-0784

CIRCLE 151

~ 1!........1_.OOwlK Engine',ering
."offers a full line of 'hydraulically
activated Work Holdirlg Devtces.
K6nJg "'1m arbors and chucks are
known throughout the world 01
manufacturing as simply the best.
Technically superior to all other
designs, KOlIlglmlm Wor1<Holding
Devices are available for the fol-
lowing applications:

CIRCLIE 199
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On-Line Services, roc.
1231 Wf'S1Bagley Road
Beret"OH 44017
Ph; 440·243·6251
Fax: 440·243·6568
O'LS@Tech.cente1'.com
IIIwlI'.olsmachine.com

Ono Sokki Technology Inc.
2171 Executive Dr., #400
Addison. IL 60101
Ph: 63()'627·97oo
fax: 63().627·0004
ostiusa@worldnel.oll.nel
WWw.()flo.wldd ..co.jp

Optical Gaging Products
850 Hudson Avenue
Rochester. NY 14621 "J~~
Ph: 716-544-0400 v,l'
Fax: 716-544-0131
.,nles@ogpnel.com
www.ogpnet.com

Orlandi Gear Company
6566 Sterling Drive 80mh
Sterling Heights. MJ 48312
Ph: 8J()'264·67oo ft'f,~'-
Fax: 81()'264-3595 ,.'
sales@or/olldig.ear.com
www orlandigearcom

Osborn International
Unit of Jason Incorporated
5401 Hamilton Avenue
Cleveland. OH 441 14
Ph: 216·361·1900
Fax: 216-361.1913
bru:;/Jes@osoomcolII
www.osbom.colII

Oswald Forsl GmbH & Co. KG
Schutzenstrasse 160
Postbus I0 09 04
D42659 Solingen
Gerrrumy
Ph: (49) 212-4090
Fax: (49) 212-409180

Overton Gear & Tool Corp.
530 WeSlgJlle Drive
Addison, n, 60101 R
Ph: 630·543·9570 ~-
fax: 630-543-7440
overtontsool.com

---p,---
P.f. Markey. Inc.
2880 Universal Dr.
P.O. Box 5769
Saginaw, MJ 48603

, Ph: 517·193·0900
Fax: 517-793-9511
pjm513J@aol.com

P.D. Preclslon Products Corp.
340 CO!!)m!!n::e Way
Pembroke, 1m 03275
Ph: 603·223-3321
Fax: 603.228.3495
phprecs@(lol.com
ww",.pi!precision.cQI!J

Pacific Industrial Furnace Co.
26000 Capitol Ave.
Redford. MI 48239-24'19
Ph: 313-937-4130
Fax: 313·937·1677

Packer Engineering
1.950N. Washington Street
Naperville. rL 60563
Ph; 800-323-0114
Fax: 630-505·1986
i"fo@pacl!.~fI!ng.col1l
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WWlv.packerellg.com

Parker Industries [nco
1650 Sycamore Ave.
Bohemia, NY 11716 f'~~~
Ph: 516-567.1000 v
F!V<:516-56,7·l355
sales@parhrind.com
1I'",,,,.parllerind.com

Patterson Gear & Machine
5876 Sandy Hollow Road
P.O. Box 1240
Rockford, IL 61126
Ph: 815·874-4327
fax: 815-874-7448

Pennsyl vania Gear Corp.
One Cabo! Blvd.
langhorne. PA 19047
Ph: 215·945.6000
Fax: 215·945·2052
emoil@pelJlIgear.com
www.penngear.com

Paul W Marino Gages Inc.
21300 MacAnJ\ur Blvd.

, Warren, M I 48089
Ph; 810·759·2400
Fax: 810-759-2423
pma"llage@ix.flelcom_com
www.llelcom.com/-pmo..llage

Paulo Products Co.v-Bessemer
705 N. 22Dd Street
Be emer, AL 35020
Ph: 205-428·1294
Fax: 205425·9841
gmLlSsey@poulo-us.com

Paulo Products Co,-Memphis
1540 CIt'Mel Avenue
Memphis. TN 38113
Ph: 901·948-5523
Fax: 901-948-7501
dken1Jick@l'auio·us.c.om

PCDntech
439 Ivyland Road
Watmin~ter. PA 19047
Ph: 215·674·9766
Fax: 215.f>74-5613

Performance Gear Systems Inc.
6751 Souih Sayre Avenue
Bedford Park, u, 60638f').~~
Ph: 708-/28-6988 Q

!'ax; 7011·728-6989
in/o@per/orma.t!Ce-gear.com
www.performance-geancom

Perry TechnOlogy Corp.
29 Industrial f:ark Rd.
P.O. Box 21 ~\~
New Hartford, CT 00057

I Ph: 860·738·2525
Fax: 1160-7311·2455
perry.rech!!ology@sJ'!tLnet
II'wlI'.perrygea1'.com

Philadelphia Gear Corp.
181 S. Gulph Rd.
King of Prussia. PA 19406
Ph: 61,()'265-3000
Fax: 61()'337-S637

Philadelphia Gear Corp,
Philadelphia Gear Services Div,
4631. Winfield
Housten, TX 71039
Ph: 713·449·2200
Fax: 713-449·2294

PhiUips-Molde;\ Co.
161 Park Rd.
Putnam, CT 06260
Ph: 860.928·0401
Fax: 86Q.928-6613

Pie Design
86 Benson Rd.
zo. Box 1004
Middlebury, CT 06762-1004
Ph: 203·758-8272
Fax: 203·758-8271
illfo@pic-desigll.cOIII
lvww.pic-,Iesign.com

Pillar Industries
21905 Gateway Road
Brookfield. WI 53045
Ph: 4[4-317-5300 or 8Q().558·7733
Fax: 414·317-5394
saies@pillauom
www.pillar.coltl

Pitch Templates, Inc.
1718 Sheffield Dr:
Blue Bell. PA 19422
Ph: 610-279-0443
Fax: 61 ()'275.9877

Ply-Mar Tool Co.
17[8 Sheffield Dr.
Blue Bell.PA 19422
Ph: 61o- 219·0443
Fax: 610.275-9877

Po.ly Hi Solidur
Power Transmission Div,
18179 5W Boones Perry Road
Portland, OR 97224 ....N.",
Ph: 503·62()'9314 "".
Fax: 503-620-9316
conni~browlI.phs@world"el.all.nel

Portland orge-Portland
East Lafayette 51.
P.O. Box 905
Portland, IN 47371
Ph: 800·727.8121
Fax: 219·726-8198
mor/(eling·rpf@leledyne.com
www.porriandfo ...Il~.com

Paulo Products Co.-Murfreesboro
1307 Rutledge Avenue
Murfreesboro, TN 37129
Ph: 615·896-1385

, Fax: 615·895·9613
jjenkins@pwrlo-us.com

Paulo Products Co.-Nashville
3206 Ambrose
Nashville. TN 37207
Ph: 615-228-2526
Fax: 615-22&-2734
epfrommer@paulo·us.com

Paulo Products Co.~Peculiar
4827 Chelsea Avenue
Peculiar, MO 64130
Ph: 816-861-7500
Fax: 816-924-7300
droo1'lJling@puuJo·, ... com.

Power Eng. & Mfg. LId.
2635 WCF&N Drive
p.o. Box 4055
Waterloo. IA 50704-4055
Ph: 319·232·2311
Fax: 319·232-61.00
infa@pemlrd_com
",ww.pemluLcom

Paulo Products Co."""'!. Loui
5711 W. Park Ave.
SI. Loui . M0631 10
Ph: 314-647-7500
Fax: 314-647-7518
nprinr:t!@ptlu/o·us.com

PC Enterprises
US Yonder Lane
Sedona, AZ 86336
Ph: 800-4J7.2368
!fax: 520-282·3001
pcent@sedona.ne.l

Peerless- Wlnsmith
172 Eaton Street
Springville, NY 14141
Ph: 716-592·9310
Fax: 716-592·9546
wirlsmilh@winsmith.com
www.wilumir.J.com

Penn Machine Company
106 Station Slreel
Johnstown. PA 15905
Pb: 814-288·1547
Fax: 814-288·2260

Powertrain Engineers
5005 W. Loomis Rd., 11102
Greenfield, WI 53220
Ph: 414·282-4171
Fax: 4]4·2824385
geIlTbox@compuserve.com
www.idl.colt0./owerlttlin

Precipart Corp.
90 Finn Court
Fanningdolc, NY 11735
Ph.: 516-694- J I00
Fax: 516-694-4016
.,aies@precipartlls.com
www.precipartus.com

~\~~~,
Precision Devices. 10<:.
606 County SI.
P.O. Box 220
Milan. MJ48160
Ph: 734-439-2462
Fax: 734-439'-1461
sales@predev.com
www.predev.com

Precision Engineering Services
3K8 palmer Ln.
Pleasantville, NY 10570
Ph: 914-769·3196
Fax: 914·769-3[96

Precision Gage Co.
100 Shore Drive
Burr Ridge, rL 60521
Ph: 630·655·2121
Fax: 63()'655·3073

Precision Gear Co.
1900 Midway Drive
Twinsburg, OH 44087
Ph: 330-487-0888
Fax: 330-487-0618
sai.es@predsiollgear.nel
www.pTl'cisiongear.lIel

Preclsion Gear Inc.
48·09 108th St
Corona. NY .11368·2911
Ph: 718-592·7100
Fax: 718-592-2525
precisiongeartamsn.com

Precision Gears 10<:.
'K13 W24i05 Bluemound Rd.
Pewaukee. WI 53072
Ph; 414-542-4261
Fax: 414-542·1592

Presrlte Corp.
7105 Bessemer Ave.
Cleveland,.OD 44127
Ph: 21.6-441.0057
fu: 2.16-441-4474
presrite@noulicom.ne.l
II'II'II'.presri.te.com

Process Equipment Company
4191 U.S. Route 40
Tipp Cily, OB 45371
Ph: 937-667-7105

~-----------.------------------------------------------------------------------------------------------------------------------~
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Surface has excelled for more than
80 y,ears in applying its broad
thermal processing technicall abilities
to, new and unusueleuslemer process-
ing applications.lhese ap,p'lications
reach the Full spectrum ,of vacuum,
atmosphere, and non-atmosphere
I -.- c--.- d m- --d-. S' rfcce technolog,y.,process .ean s. u __ _
is develbped with customers for use'
in every day processing requirements,

Surface® Comlbustion

F"IOR CUSTOMERS

RELA 1I0NSIHIPS;

The strength of Surface comes from
the customer releiienships built and
moiintainedl throuqhoutour long
history. Customer s'o,tj;sfaction and
-.r-wth ,oc'lin e to' be the, ke to ourgo. onl'u S _ _ _. _ y _ _
success. Surface combines tradition,
integrity, and technol'ogy to 'help
our customers achieve long-term
success. Surface is tliuly in business
with customers, for customers.

Surface dedicates a wide rang,e of
resources in support of our custom-
en. When you commit to Surfioce
products, you gain the support of
a Ilalrg,e field service 'force" on
equipment retrofit & up-grade
depo rtment,al strong technical
services group, a full R&D,deport-
menl, and one of the largest parts
inventories in the industry.

SURFACECOMBUSTION, INC. ..6 1700 INDIAN WOOD CIRCLEA MAUMEE, OH 43537 A PH. (800) 537-8980, (419) 891-7150.6 FAX (419) 891-7151



Fax: 937-667-2591
WH'w.prriCesseq. com
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Process Industries
3860 N. River Rd.
SclillIer Park, IL 60176
Pb: 847-6n·1631
Fax: 847-67]-6840

Production Dynamics
2351 Industrial Drive
Valparaiso •.1N 46383
Ph: 800-445-11.96
Fax: 219462-0318·
www.pro<!yll.com

Profile Engi neering
100 River St
Springfield, VT 05.156
Ph: 1102-1185-9176
Fn: 802·8115·6559

Pro-Gear Company, [D.C.

II Dick Rd.
Depew, NY 14043 \~~
Ph: 716-6114-.3111~ ~\ .
Fu! 716-6114-7717'
l'FogeID'inc@aoLcom

Progressive Engineering Co.
2010 E. Main St.
Richmond, VA 23223
'Pb: 800-868-5457
FaA: 8Q4. 78{)..2230

Progressive Steel Treating
922 Lawn Drive
Loves Park. IL 61 III
Ph: 815·817·251l
FM: 815-877-7922
profteeCl@ooi.com

Progressive Technologies
4201 Patterson SI:!
Grand Rapids, MI 49512
Pb: 616-957·087,1
Fax: 616-957·3484
plisales@pliilome.com
w""".plihome.com

Pulley Manufacturers Inc.
2980 Erst Street, Bldg. FIG
La Verne. CA 91750 ~.~.
Ph: 9Q9-593-8610 '(, ••
Fax: 9Q9-620-1434
pu.lieys@eon.hlink.llel
wMlw.pulle)'s, com

The Purdy Corporation
586 Hilliard Street
1':0. Box 1898 ~
Mandlesle!'; CT ~.S f\~
PI!; 860-649.10000
Fax: 860-645·6293
saies@puroyIraJtsmissions.com
www.plIrt!ytronsm;ss.ions.com

___ 0.1 _

Qualicast Corp.
P.O. Box 122'
Broomall, PAI9OO8
Ph: 610-356-7464
Fax: 610-353-71129

Qualily 'iIhmsmission Compooeobl
2101 Jericho Thmpike
P:O. Box 5416
- ew Hyde Park, NV ~UI42·5416
Ph: 51,6--437.6700
Fax: 51,6.326.8817
SUPPQtt@qtcgeon.com
"''''''';qtcgears.com
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Quench Press Specialists. Inc.
4159 Church SI.
Roebuck, SC 29376
Ph: 864-576-3502
Fax: 864-576-3513
main@quenchpress.com
www.quenchpress.com

--_11:---
R Cushman & Associates, Inc.
32367 W. Eight-Mile Road ...N..'l
Livonia. M148152 '( ,,-
Ph: 248-477-9900
Fax: 248-477-1883
rcushman-engill@/!ormail.com

R.E ..Smith & Co., Inc.
3085 MI. Read Blvd.
Rochester, NY 14616
Ph: 716-621-2838
Fax: 716-663·2641
resmilh@worldllel.aU.net
hrrp.://home.<lrr.lterl-resmirh

R.adyne CoJ1)OI1IIiOIlI
2]] W. Boden Stl'!!et
Milwaukee,. WI 53218 ~\~~'
Pb: 414-481·8360
}"ax: 414-48]·8303
radyne@eJUcpc.com
w'ww.,ma)nt.com

Rawling Gear, Inc,
Div. Of Gear Motion s, Inc.
890 Hartford Turnpike
Shrewsbury, MA 151545
Ph: 508-845-6532
Fax: 508-845-6534

Raycar Gear & Machine Co.
4884 Stenstrom Road
Rockford. [L 61]09
Ph: 815·874·3948
Fax: 815·874·3817
rayca.r@rnegsinel.nel

Raycon CO!pOI"l!DOl!
2850' S. Industrial Highway, Itl 00
Ann Arbor. MI 48104-
Ph: 313·677-2614
Fax: 313·677-2778

Rehco Indusuia.lProdIlclS
703-12 Annoreno Dr;
Addison, IL 60'101
Ph: 630-543-6090
Fax: 630-543-6093

RedLn Corporarion
2433 20th S1.
Rockford, IL 61104
Ph.: 1115·398-1010'
FaA: 815·398·1055

Reef Gear Mfg., Inc.
50903 I:!Schmidt Blvd..
Chesterfield, MI 48051
Ph: 81G-949·252O'
Fax: 81G-949·3481
reefgears@aol.com
www.reefgearcom

Reid 1001 Service Inc.
1900 Commonwealth Ave.
Charlotte, NC 28205
Ph: 704-333-3769
Fax: 704·372-670'3

Reilly Engineering Inc.
531 SuUil'f Rd.
Lisbon. IA 52253
Ph: 319-455-2206
Fax: 319-455·2206
p2rdlly@tull.com

Reishauer Corp.
1525 Holmes Rd.
Elgin. IL 60123
Ph: 847-888-3828
Fax: 847-888-0343
dennis.richn,,:md@rei.silo.uer-lIS.eom.

REM Chemicals, Inc.
325 West Queen Street
Soulhinglon. CT 06489
Ph: 8ro:621-6755
Fax: 860-621-8822

Rex-Cut Products Inc.
960 Airport Rd.
P. O. Box 2109
Fall River. MA 0'2720
Ph: 800-225-8182
Fax: 800-638-850 I

Richel
200 Northeast Avenue
Tallmadge. OR 44278
Ph: 330-633-7698
Pax: 33G-633-7670
riclreHllirichl!/.com
wwwrichel.com

Richter Precision Inc,
1021 Commercial Avenue
P.O'. Box 159
East. Petersburg, PA 11520
Ph: 717·560·9990
Pax: 717-560-8741

Riley Gear Corp.
One Precision Dr.
St. ;\"gu~\.ine. I.'L 32092
Pb: 904-829·5652
Fax: 904-829-5838
dsam/>uclli@riie)'gear.com
WWlV. rileygear.com

Riverside Spline & Gear
1390 S. Parker
P.O. Box 340
Marine City, MI 48039
~h: 800-394-GEAR or 81G-765-8302
Pax: 810-165·9595

Rj Link International
3741 Publishers Drive
P.O. Box 6939
Rockford, IL 6.1125
Ph: 815·814·8/10
Fax: 815-814-8833

Ronson Gears Pry. Ltd.
l g Teton Court
Melbourne 3190
Australia
Ph: (61) 3-9555-9822
Fax: (61) 3-9555-7480

Roto-1'ecbnology Inc.
351 Fame Rd.
Dayton, OH 45449
Ph: 513-859-8503
Fax: 5~3.865.Q656
.rotumkig@rot{)tech .."um
www.rotattch.com

RTS Rework Inc.
7451 Airport. Freeway
Fon Wori.h. IX 76118
Ph: 817-589-8337
Fax; 817-284-5769
rls@rtsservjces.com

www.rtsservice5..com

Rush Gears Inc,
550 Virginia Drive
Fl. Washington, PA 19034
Ph: 800-523-2576 ~,
Fax: 800-635-6273 '( ,.-
"1l'VW, ruJhgears,com

Russell,. Holbrook & Henderson
Two NQrth St.
WHldwick, - J 07463

I Ph: 201-670..<12211 G.\~~
Fu: lOl·(i7()..4266
SQ/ts@IrU·l'Olute.c,om:
"'"-w.ll'u-.olut~.com'

____ IS _

.L Munson & Co.
40,1 Hughes Street
Columbia. SC 29:201
Ph: 803.2-52.3211
F!I"!!: 803·9Z9·0S07
!imUIl501l@slmuIISolt.com

Salem ompany
105 Marllon Road
P.O. Box 306
Woodstown. NJ 08()98
Ph: 609·769-0056
Fax: 609-769·2048
soUy@so.iemcompany.com
www.satemcompony.com

Sale s Consultants
Th'o Hudson Place
Hoboken, NJ 07030
Ph: 201-659-52.05
F[l.(: 20'1-659·5009

Santasalo North. America
1615 Bishop St. North
P.O. Box 20100
Cambridge ON NIR BC8
Canada
Ph: 519-621-6890
F:IJI:: 519-621-7660

SB.R Consulting
667 Streeter Brook Road
LiIUe Genesee, NY 14754
Ph: 716-928-12.34

Scbafer Gear Works, Inc,
4701 Nimtz Parkway
P.O. Box. 986
South Bend, IN 46624
Ph: 219·234-41.16
Fax: 219-234-4115
dosh.i@schajergeotcom
www.sclwfergear.com

Schenck. Turner
100 Kay Industrial
Orion, MI48359
Ph: 810-377·2100
Fax: 810-377-2744

Schunk Inc.
211 Kiu)' Ha....k Dr.
Morrisville, NC 27560
Pb: 919-572-2705
Fax: 919-572-2818
in!o,uSl!@schunk-usa,con!
Vl'tyv.:.rclnmk-usa. CDm

ScQ! Forge
8001 Winn Road
P.O. BOil. 8
Spring Grove, IL 60081
Ph.: 800-435-6621
Fax: 847-587-2000
sales@sc(}.r/orge.com
'lIW'I!J.scorJo,g~·com

Scott Machine Tool Co.
2780' Bert Adams Rd.
Atlanta, GA 30339
Ph: 770·432.-7300,
Fax: 770-432.-7500
!'),Iand@cr/,com

mailto:profteeCl@ooi.com
mailto:plisales@pliilome.com
mailto:pu.lieys@eon.hlink.llel
mailto:saies@puroyIraJtsmissions.com
http://www.plIrt!ytronsm;ss.ions.com
mailto:SUPPQtt@qtcgeon.com
mailto:main@quenchpress.com
http://www.quenchpress.com
mailto:resmilh@worldllel.aU.net
mailto:radyne@eJUcpc.com
mailto:rayca.r@rnegsinel.nel
mailto:reefgears@aol.com
http://www.reefgearcom
mailto:p2rdlly@tull.com
mailto:dennis.richn,,:md@rei.silo.uer-lIS.eom.
http://www.rotattch.com
mailto:rls@rtsservjces.com
http://www.rtsservice5..com
mailto:soUy@so.iemcompany.com
http://www.satemcompony.com
http://www.sclwfergear.com


Seitz Corporation
212 'Industrial 'lane
P.O. BO>11398
Torrington, CT 06790
Rh: 860489-0476
I'M.: 860496-1949
oonp@sl';t;;corp.,com
www ...seitzcorp.com

r,,\'+-~

~,
Selector Spline ProdUCll.. Inc.
7665 I9-Mile Road
Sleding Heigh!.'>.,Ml 48314
Ph: 810-254.04020
Fax: 810-254-7430
sspi@.rir.t:om

Sensor Products. Inc.
24 Castle Ridge Park
East Hanover. NJ 07936
Ph 800-755-2201 or 201-884-1755
Fax: 201-884-1699
sl'nsorprrxi@aol.com
"'14w.jagaI. comlspi

Shoo: Metal Technology
5475 Avian ,P'drk Drive
Cleveland. OH 44143
Ph: 216473-2020
"'jpowl'fs@.hol'l'ml'lal.col!I
IO"''l<:s/wffffttl'roLcom

Sidley DiaIIHJnd Thol Co.
32320 Ford Rd.
Garden City. MI 48135
Ph: 800-544-9070
Fax: 734-261-7975
sidll')'diamonil@worldMI.orr.Ill'1

SIFCO Selective PLaM!!,
5708 Schaaf Road
Cleveland.O'H 44131
Ph: 216-524-0099
FIIlI: 216-524-633:1
in/o@b ....shpialing.com
wM.:hrushpiarillg.com

Sigrna ,PooVLiebilerr Gear Techoology
1465, WoodLll!Id Drive
Saline. 'MI 48176
Ph: 734429-7225
FaA: 734429-2294

Society of Manufacturing Engineers
One SME Drive
P.O.80x93O
Dearborn. MI. 48121-0930
Ph: 313-271-1500
Flu.: 313.240-8254
allx!/yn@sme.org
WM"K'.sm.e.org

Speedgrip Chuck, Inc,
2000 East lnduseial Parkway
P.O. Box 5% r._,,~'l
E11thart. IN 46516 v""
~h: 219-294-1506
Fax: 219·294-2465
sal~sweb@spudgrip.com
www speedgrip.com

S"fnv"", Engineering Service
2801 Ridge Ave.
Rockford. IL 61103
Ph: 81S·963.lifi()
Fax: 815·%3-1760
a;,imulhlllO@aol.cOl!!

SPI' Specialties l..Id.
1159 N. Pember Road
Janesville, W~l53546
Ph: 608·883-6355
FaA: 608·883·6930
foumais@midplains.1!el

SpiCC1' Illdustrics Inc,
624 S. Villa Drive
P.O. Bo:\15243
Evansville. IN 4nl4

Ph: 812-473-4104
FlU: 812-473-4104
g~ne@evall.nrille.lIel
1¥"Mw.a<uh~.ooml8I!aN

IIENOLD
Precision Technologies

CIRCLE 129
NOV'EM'BEA/DECEMBEA 1Q99 75

Spline Gauges Ud.
l'icadilly, Kingsbury
Near U!mwonh ..S,afl'Qn:! hire B7S 2ER
Unued Kingdom
Ph: (44) 1827872771
Fax: (44) 1827 874128
",ww.•plille.gauges.co.uk

Standard Steel Specialty
P,O. BC)x700
Reidville, SC 29375
Ph: 800-356-9232
Fax: 864-989-4111

Star CUtl~ Co.
2J4ii,1 Indw;IrlJ!li Park Dri"e
P.O. Box J76
Fannln,gtOIl, Hills, MI4113J5
Ph: 248474-8200 r~"'~
F~: 248474·'9518 'Q

saks@sltfnu.110.col1l
WWtt'JtllrtuJI.tf.com

SID Precision Gear & instrument
318 Manley Street #15
West. Bridgewa.er. MA 02379 .<\'Q'
Ph: 5<l8-580-003S t,\\>
I'M.: 508-580-0071
stdg~ar@a(}l.com
wwW.SIQgM.com

Steel Industries, Inc,
12600 Beech Daly Road
Redford Township. M1 48239
Ph: 877-783-3599
FaA: 313·534·2165
In/o@.tll'eliruiuslriesinc.com
www.steetindustrtesinc.com

Stock Drive PtoducWStcrling
'l.n:sml!llent ~,
2101 jericho Turnpike 'Y""
P.O. Box5416 -
New Hyde Park, NY 111)42-5416
'Pb: 516-328-3300
Rax: 516-326-8827
suppon@sdp-si.com
'KT'ft<w,sdp-si.cf'ltn

Stork Technimet
Stork Materials Engineering
2345 S. 170 SIJ'eeI

ewBerlin. WI 53151
Ph: 414-782-6344
FaJI: 414-782-3653
lechnim"t@aecpc,com
www.rl.cll!l.l·mer.com

S- America Inc.
0.1>'. of S!!mplllenslli S.p.a.
8775 'Capilill Ave.
Oak Park, MIl 48237 ~\'+-~
PIi; 248..548-7177
Fax; Z48-S48-444J
'IJIl'S@$NllMen.:4.(()m
"'"",,,s4II!putellSi1i.c()m

Suds Intematlenal Gear Works, Ltd.
P.O.&x4
PIttsford, Kll14534
F!I!ll,;716-385·8537 \~'l
'gbmdyha,ldllot.al1.net ~\ '
.....,.....sud<wtor.eom

SUD Steel Treating Inc.
550 Mill Street
P.O. Box 759
S«!th Lyon. Mr 48178
Ph: 817-471-0844
Fax: 248-437-31.40
in/o@'Ul'I.Sfed/11'!Ulillll·ClJm
www.sunsteeitreatmg.com

mailto:saks@sltfnu.110.col1l
http://wwW.SIQgM.com
http://www.steetindustrtesinc.com
mailto:suppon@sdp-si.com
http://www.sunsteeitreatmg.com


___________ COMPANYIND.EXII. _

Sunnen Products Co.
7910 Manchester Ave.
Sf. Louis, MO 63143
Ph: ] 14-181-2 !(M)

Fax: 314-781-2268
slllllllm@slllmell.com
H'1\"M.~.funn~lLcom

Surface Combnsucn Inc,
I 1,700Indlan 'Wood Circle

P.O. &](428
MIIDfiee. OR 43537 ~\'+o'
Ph; 419·891·7150
Fax: 419'891·7l!1l
in/o@surj'aucambustiolJ.c-om
"""",.slI1fau;:ombllS!inll.com'

Surface TeclmolQg)'_ Inc
1':0. Box 11585
Treol<>n. J 08650
Ph: 609-259-0099
Fax: 609-259-0077
""'M"K'.SUr/{1("t'It!cNwlng}'.com

Sussex Gear Company Inc.
28 Snover Rd.
Lafayette. NJ 07848
Ph: 20 1-579-2060
Fax: 201-S79-5,W1
76061.2017@compIIJcr>·uom

Swiglo Melllllurgical COruiultiDg
491 Greenbrier Road
Glen Ellyn, It 60 137
Ph: 630-469-9559
UH1tiglo 'iWIQ.com

Sytec Corporatjon
25 Middlesex. TUrnpike
P.O. Box 721
Essex. cr 06426 ~\'+o'
Ph; 860-767-1322
Fax.: 860-767-J345
sycor@mcl.MI
....i\t.'lv.~yc(Jr.c(jm

___ 1 _

Taiga Eogmeering GI"QIJp. IIlI:.
15452 MOUD! HopeRead
Bolton, ON L7E 5R8 -
Canada 'U\'+o'
Ph: 905-IIW-J909
Fax: 905-811()'3397
raigaellg@earrhlink.llcr

Tenaxol Inc.
5801 W. National Avenue
Milwaukee. WI 53214
Ph: 414-476-.1400
Fn: 414-476-4297
in/o@lenfJ.llol.com
Mr"WM~l~ntuoLt:om

Texaco Lubricants Co.
1250 E. Diehl R.d.. ;fII08

aperville, IL 60563
Ph: 63()'50S·29S2
F;u;: 63()'505·2987
g'lIInedr@I~;xaco.rom

,"",1111 Alliance Co.
iO I S. Post Ave.
Detroit, MI 48209
Ph: 313-843-1545
Pax: 313-84.1-1.335

Ticoo.a
Div. of Hoechst Celanese Corp.
".echnical Polymers Division _ >l'P.
90 Moms Ave. \")\~'
Summit, NJ 07901
I'b: 800-8334882 or 903-59l1-4000
I'D: 9OS"59S-43:l0
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TIrco Gage & Cic<!.r
2'.1'»5 Anthony Dr.
WIXom. Ml 48393
Ph: 248-624-7900
Fax: 2!18-62!1-12~

TOCCO,Inc.
1500 Industrial Blvd.
Boaz, AL 35957
Ph: 205-840-2304
Fax: 205·840-2400

Toollnk Engineering
2870' Wlllkf1leS.'l Place
BooJde:r;CO 80 I
Ph: 303-938-3570
Fax: 303-938-8572

Trnccy Q,M & ilachim: Works
740 York: Ave.
P..o. no~22.26
PaWlucket, RI 02861
I'b.: 401-725-3920
Fax: 40'1-724-2950

Trisys Sale & Marketing
140 S, Flower S! .. M205 -
Orunge, CA 92868
Ph: 7 I 4-634--4567
Fax: 7]4-634-23'w

Tri-Wire.lnc.
2205 R!!IIge Road
Rockford, IL 61111
Ph: 815-633·7707
Fax: 815-633-7797

Trogerec Inc.
605 E. Wasbington ~
Riverton, WY 8!50 I ~
Pb: 307-856-0579
Fax: 307·856-0579
info@rrogelec.colII
Wh~\1'I'08i!I~c.ctJm

Trojon Gear rue,
418 San Jose 51.
P.O. Box 1,W7
Dayton, on 45403
Ph: 1100-552-0044
fax: 937-254-3029
chuckl96J@aoi.com
K-"W\\'.trojol1,,o-gear.com

TSJ{ America
Advanced Metrology Division _
20 Cha,pin Road ,.~'+o'
Pine Brook:.NJ 07058 v
Ph: 800-247-91175
epsreinj@rsk-r1IBIITJlo,f.'Ii,com
ww," rsk.melroiogy,com

Torno-finish of America.Inc.
6 Way Road
Middldl£1d. CT 06455
Ph: 860-349-7047
Fax: 860-349-7032
lUrbojinish@jllllo.com

Ty Mile Inc,
9855 Detby Ln.
WeSlcbeSler. IL OOl54
Ph: 708-344-5480
Fax: 108-344-0437
Iymiles@aol.com
,.".w.rymiJes.com

____ u _

U.S. Axle. Inc.
275 Shoemaker Rd.
Poasto ....n, PA .19464-6433
Ph: 61()'32l-3800
'Fax.: 61()'91j}.·20IO
J+--'WM-: usaxJl!.dwmD!il7!g".rt~r:cnm

I1.S ..Broach & M.chine Co.
314 N. Ja.cKsOD SI.
1':0. BOK I 127
bcltson. MI 49204
Ph: 517-787-3791
Pax: 511-187-5326
cronkslwft@illlmll'rmd,com

I1,S, Tech Corp.
333 S. Cross St.
WIlelUoo, IL 60187-5405
Ph: 630-6611-7886
Fax: 630-668-5076
731J73.262S@('()!f!pllS~T1Ie.C'Om

UBM Corporation
568 WOOdell Drive. Suite 6
Sunnyvale.' A 94089
Ph: 408-54 I -01 S I
Fax: 40.8-541-0.153
inquiry@ubm ....".com
"'......I..mmusa.com

UFE tncorporated
1850 S. Greeley SI.
P.O. Box 7

I Stillwater. MN 55082
Ph: 651-351-4100
Fax: 651-351-4101
ASK.@IJ/eim:'.('(Jm

Ultron, Inccrporated
2845 Bemon Rd.
M1. Vernon. IL 62864
Ph: 618-244-3303
Pal: 618-244-9655

Unique Power ProdUct~ Inc.
('.ear Dil-1islon
7501 MUler Dri\'e'
P.o.. Box 439
Frederick. CO 1«1530
Ph: 303-684-0629
Rax: 3OJ-6II4.0579
pawcrproducts@l1qm.coJ1ll
!!'l!I!!'.po",eprodUctB.ulpR.com

United Too]uppi),
851 Ohio Pikr
P.o..S4J95
Cl'odnllJ!.lt o.D 45245
PIt: .51).'752:-6000
Fax: 5lJ~7S2-5S9'}
urriwltooi@!un.llu

Universal Gear o. I U _
1605 Indusmul Drive
Auburn, CA 95603
Ph: 530-885-~075
Fax: 530-885-8157
sale.@ugc(l.l'I1.('om
lO·WW. ugcwa.col1l

niversal Superabrasive
27588 Nonbline Road
Romulus, MI 48174.
Ph: 734-941 -4420
Fax: 734-941-2948

Universal Technical Syslems. IDC.
1220 Rock SL
Rocicrom.IL61101·]437 _
Ph,: 815-963-2220 ,,'\f.V
Fax: 815-963-8884
saies@/.I1s.cam
WWM'.ws.com

USACH Technologies
1515 Commerce Dr.
Elgin. IL 60 123
Ph: 847-888-0148
Fa.:t: 847-888-0144
info@usarilJ::o/ll
.. _, .....aclLoom

User Solution , lne,
11009 Tillson Dr.
Soom Lyon. Ml48178

Ph: 248-486-193-1
Fax: 248-41l6-6376
soJ~s@uJ,prs:lJluli(}/Js.('om

"""".uur!oiurioru.rom

___ v _

V & R Associate
P.O. Box 538
Wrighlsville Bench, NC 28480
Ph: 91()'392-5559
Fax: 91()'392-5S59

V.T.M. ompany
I().I 11th. Road
Taichung Industrial Park:
Taichung 407
T-aiwan ROC
Ph: (886) 4358..0-701
Fax: (886) 4358-4541
brillll@mau'or.com,rw
"'WW.1I1111gI.CC1IJ1, (II'

VIIIlGerpen-Reece Engineering
1502 Grand Blvd.
CedarFalls, IA 50613
Ph 319-271·7673 ~\%~'

I Fax: 319-2774236
\'greng@aol.com

Vesta Works USA. tne,
1755 Austill. Suite :104
Troy. M148083
Ph 248·528-9300
Fax: 24.8·528-9898

VooRudell Mrg.
1008 FirM St, N.E.
Buffalo. MN 55313-0699
Pb: 612-682-3122
Fax: 6,[2-682-3954
norm@v(m..ruden.cum

___ w _

W.E. I.itwin A.. soc.
235 S1lJllIJlCf SI.
Hingham. MA 02043
Ph: 61.7-749-1323
Fax: 6.17-749-1340

W bash Ml'W
1569 Morris StJOOeI:
P.O. Box 278'
Waballb.lN 41i~2:
P ; 2l!l·S6l-1l84
Fu: 2L9.S6].13116
...aDashmpj@clln~l.tom
!!''''''',IIIaba3hmpl,;:om

I Wall Colmoooy Corporntion
30261 Stephenson Highway
Madison Heights. M148071
'Ph: 248-SIl5-6400
Fax: 24 ·S S·7%0
IlIcc@walico/mono>,com
WWlI'. wallcolmonoy.com

Wedilllmernalionalll)(:.
1111 Sixth Ave,
Cadillac, MJ 4960 I
Ph: 23.1-779-8650
Fax: 231.-779-11673
in/o@w~din,,,el
"",,,,,,,, ...dill.com

Welductioll Corporntion
24492 Indoplea Grele
Farming10n Hills. M I 48335
Ph: 248-442-0200
FaJ<: 2411-442-935:1
"'e/d" @ ",~Iliuctinr!.(;om
"1WW."'~/dIlCliolL{,olPl

mailto:slllllllm@slllmell.com
mailto:in/o@lenfJ.llol.com
mailto:info@rrogelec.colII
mailto:chuckl96J@aoi.com
mailto:lUrbojinish@jllllo.com
mailto:Iymiles@aol.com
mailto:pawcrproducts@l1qm.coJ1ll
mailto:saies@/.I1s.cam


_-----I.CO:MPANY INOIEXII•••• _
Wendt Dunnington
546 Enterprise Drive
Royen-ford. P/\ 19468
I'll: ,610-495-mO
Fax: 6,10-495·2865
rttloctim@aDLclJlJl

West Industries Inc,
1100 Living lime Road
Hudson. WI 5401.6
Ph: 115-386-5867
Fax: 715-386-6473

Wi led! Gear Corp.
2600 E. lmpenal Hwy.
LYlllIwood. CA 90262
!I'II: 31[)'60S·2600
IF : 3 10-898-3~90
d.llu-hd@i.x.¥!coIfJ.CQllt

We.I= SplitIC Gage
728 E. Eigbth S!ree!
P:O. Box 2277
Holland, MI 49423
Pb: 616-393·9580
Fu: 616-393·9583

Wes-Tcx Gear Ioe.
!1500 W. Higbway IIOE
P.O. Box 6Oi'i()5
Mldl!llld.. TIC 7971 1-{1605
I'll: 915-563..0165
Fu; 915-563-0934

Wec\lg,m: Mochinc
M Weld· n I'!!rkway
Mwy/and Heights. MO 6JO!13
I'll: ] 14-567-4800
FlIlI: 3J4-567-7 JI69

Wilton ~achinery
300 S. Hie Road
Pnlatine, IL 60067
Pb: 847·934-6000
F~; 800-626-9676
"le5@,,·iltonmDchille,')'.com

..""...~.. illonmac/riMf')'.com

WMW Machinery Company
44 W. High SI.
Wesl Nyack., NY '109"l4
I'll; 9.14-358-3330
1':1.1: 914-358-2378

Wllluler Gear
'1355 W,WilsoD /\ve.
Chicago. '[I.. 606S6
I'll: 108-867.7971
FIIX: 70&-&61-7974
jolmwinztl~r@lIISII.com
'Mo'Mr"Mi: M<·lnzp/p;r-R~ar.ctJIft

'Wiscm 'Products, Inc.
502.2 Douglll' /\v~.
Racine, WI 53402
Pb:I4-639'-2272
Fall: 41.4-639-5404

Woolen Corp.
708 E. Grand !fun A,'C.
P.O. Box 2021.7
LIIn'ing. MI 48906
I'll: 517-48S·37SO
I'D: S 17-485-050 1

1 wOOlkim@aoJ.com

Worroll Grinding Co.
1639 Sooth St=1
Anderson. CA 96007
I'll: 916-365-4365
Fax: 916-365·9560
",gc@.rIlD"'Cn!'.iI.II"r
..,.....·.mowcrrsl.Mr/wgdindu.illmi

____ I II I

Fassler
Direct Honing™

Kick Inc. ..tf'IA'f
1145 I. Rending Rd. '(,.-
'Cincin!lDli. OH 45241
Ph:: 513-733-7821
Fax: 51.3-733-7820

I Z _

Zhuh<i!. Im.=ntincnla.l Pulley
43-101/\ B ilian XLno:un Jida
Zbuh i, GUlIDgdong 51'9015
China
I'!I: (86) 756- 366825
Fu:: (116)756-· 357936
~i@p/J).d1uhaj'gd.m
K"''''' ..tunnxinR·t:tl1Jv:.ic.Acm

!..ld.

Fast. economical hard gear finishingprooess tnat increases gear life
while reducing er eliminating gear noise.

• Internal or external gears
• Spur, hellcal or cluster gears

With Direct Honing you call hob, heal treat am hone your gam to mar-
ket requirements,

Wrth Universal Honing It Is posslble to finish !Ii family of gears having the
same tooth charactefistics wilt! varying numbefsol teeltl.

Wit!! Combl·Honlng you can rough and ftnlsh on the same machine with
honing stones mounted in 'tandem.

ICHARACTERISTICSOF HONEDI GEARS:
" InclellSlld wear reSistance
• High surface, finish.
" Favorable machining marks for noise reduction
" Low surface roughness guarantees a peI1I'Ianent oH film

Fassler
F:iissll), Corporation
131 W, La.ytOIl Avenue
;5uite 308-
MilwalLkee,WJ]153201
Phone: (41!4),169-0072
Fax: 1(414) 769-8610
E-mail: fasslerCex.ecpclcom

fiss~erAS
IRtngstrasss 2D
ICH'-8601Ji Oubendurl'
Switzerland!
IPhone.:.01111-411-821-3745
1Fax: 011-411-821)..3906
W'eb! www.faesstef-.ag.ch

iFassll:ermakes 'Qlood g'ears beUer!
CIRCI.E337
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Sell your Gears and Gear Drives on

Specitiers and buyers of alii types of gears and g!ear drives
use p.owet1r8nsmission.com™ every day to find the right
manufacturers and distributors for their needs.

$895 gives you a fuUyear of sales leads from I

buyers interested in YOURproducts.

o Yes!.I want to find qua1lity customers fo·r
my 'gear products

Name _
Title _

Company _

Address _

Jelephone _
Fax _
E-mail _
Web Site _

_-~~=------__.-'..u.stom,ers find y,ou based
en your manufacturing

c'apabilities and
product lines.

Try something new to g,enera,te salesl
Hundreds of companies like yours have been
finding qualitv customers OIn fJ'owertransmis~
sian.com'" since 1'997.

Fax this form tod,ay to
(847) 43,'7-6,6,1,8

for ,a IF,RIEE Advertising
Information kit.

or mail to. iRandall Publishing,. lne., PO Box
142,6, E:lk Grove Viillage, IL 60009 USA
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"Faydor Litvin's Development of Gear Technology and Theory GEAR STRENGTH
of Gearing." Drago, July/Aug 1999. "ISO 6336-5: Strength and Quality of Materials," McViuie,

Jan/Peb 1999.

1'99,9 ARTICILE, SUIBJECTJtNJ1EX
A complete' subject directory ot past lissues of Gear Teclmo!ogy
(1984-1999) is avaiJ'abl'e 'online at httptJWww;geartechnoiogy.com,
You will al'so,'ind informat;ion on or,deriing back issues Dr pho-
tocopies of past ar1ic'les on the, Web site. Call (84'1437~6604 for
more information.

~DDEINDUMI
"One Fast Gear Boxx." NovlDec 1999.
"A Brief History of Gearing." July/Aug 1999.
"Cool Gears=Clock Made Out of Ice." May/June 1999.
"Creative Drive-Alexander Deeb Could Have Been a Gear
Engineer." Jan!Feb 1999.
'The Gallery of Fame: A Tribute to 'Gear Pioneers." Mar/Apr 1999.
"If He Builds It, Will They Come-Antique Gear Shop .."
Sept/Oct 1999.

IBASI:CS
"Metallurgical Aspects To Be Considered in Gear and Shaft
Design." Conyngham, Mar/Apr 1999.
"Specifying Custom 'Gears." Reece & Cooper, May/June 1999.
"Tips for Increasing Power Density in Gear Trains." Mack,
MaylJune 1999.

IB'OOK IREVIEWS

BUYERS IGUIDES
1999 Directory of Gear Manufacturers ..May/June 1999.
1999 Gear Software Directory. Jan/Feb i999.
1999 Heat Treating Directory, Mar/Apr 1999,
Buyers Guide 2000'. NovlDec 1999.

CAD'/CAM
1999 Gear Software Directory. Jart/Feb 1999..
"Issues of Gear Design Using 3D Solid Modeling Systems .."
Cooper, JanlFeb 1999.
"Software Bits." Jan/Peb 1999.

COATINGS
'The Myths and Miracles of Gear Coatings." Stott, July/Aug 1999.

CUrrING, TOOLS
"C-utting Tools 1999." Cooper, May/June 1999.
"Selection of the Optimal Parameters of the Rack-Tool to
Ensure the Maximum Gear Tooth Profile Accuracy." Podzharov,
jlanlFeb 1999.

fAllJURE
"Fatigue Aspects of Case Hardened Gears." Cavallaro &
Subramanian, Marl Apr 1999.
"The Myths and Miracles of Gear Coatings." Stott, .July/Aug 1999.

GEAR BUVING
1999 Directory of Gear Manufacturers. May/June 1999.
"Specifying Custom Gears." Reece & Cooper, May/June 1999.

,
------

IGEAR DESIGN
"Cast Iron: A Solid Choice for Quiet Gears." O'Rourke &
Grander, Sept/Oct 1999.
"Design for Silence: New Concepts and Techniques for
Industrial. Gears." Flamang, Sept/Oct 1999.
"Fatigue Aspects of Case Hardened Gears." Cavallaro &
Subramanian. Mar/Apr ]999.
"Issues of Gear Design Using 3D Solid Modeling Systems."
Cooper, Jan/Feb 1999.
'The Myths and Miracles of 'Gear Coatings." StOlt,JuJy/Aug 1999.
"Tips for Increasing Power Density in Gear Trains." Mack,
May/June 1999.
"Vectors ill Gear Design." Denny, July/Aug 1999.

IGEAR EXPO
"Gear Expo 99 Pre-Show Coverage." Cooper, July/Aug 1999.
"Guide to Gear Expo." Sept/Oct 1999.

'GEAR;FINISHING.
"An Experimental Study on the Effect of Power Honing Oil Gear
Surface Topography." Amini, Westberg, Klockeand Kollaer,
Jan/Feb 1999.
"Finishing Hardened Tooth Hanks with a Geometrically
Defined Cutting Edge." Kellner & Klocke, Nov/Dec 1999.

GRINDING
"Gear Grinding With Dish Wheels .." Podzharov, Sept/Oct 1999.
"Selection of the Optimal Parameters of the Rack-Tool to
Ensure tbe Maximum Gear Tooth Profile Accuracy." Podzharov,
Jan/Peb 1999.

HEAT TiREA1IN:Gi
1999 Heat Treating Directory ..Mar/Apr 1999.
"Fatigue Aspects of Case Hardened Gears." Cavallaro &
Subramanian, Mar/Apr 1999.
"Metallurgical Aspects To Be Considered in Gear and Shaft
Design." Conyngham, Mar/Apr L999.
"A New Approach to Heat Treating Parts Washing." Terrien,
Mar/Apr 1999.

HONING,
"An Experimental Study on the Effect of Power Honing on Gear
Surface Topography." Amini, Westberg, Klocke and! KoHner,
JanlFeb 1999.

MA:NA.G:EMENl
"Y2K and the Gear Industry." Cooper, July/Aug 1999.

MA:NUFACTURING,
"Cutting 1hols 1999:" Cooper, May/June 1999.
"An Experimental Study on the Effect of Power Honing on Gear
Surface Topography." Amini, Westberg, Klocke and Kollner,
JanlFeb 1999..
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Precision Hydraulic
Wcdholding
Sabertooth
Expanchg Mandrels

SPUDGI. OIUCI, UK.
2000 East Industrial PIIkway • Eihart, IN46516

Phane: 219·294-1506· fax: 219·294-2465
................ CMI E_~(OIII
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___ 1999 ARTICLE. SUBJECT IND'EX II. III
"Finishing Hardened Tooth Flanks with a Geometrically
Defined Cutting Edge." Kellner & Klocke, NovlDec 1999.
"Gear Grinding With Dish Wheels." Podzharov, Sept/Oct 1999.
"A New Approach to Heat Treating Parts Washing." Terrien,
Mar/Apr 1999.
"Selection of the Optimal Parameters of the Rack-Tool to
Ensure the Maximum Gear TOQthProfile Accuracy:" Podzharov,
JalllFeb 1999,.
"Specifying Custom Gears:' Reece & Cooper, May/June [999.

MATERI'ALS
"Cast Iron: A Solid Choice for Quiet Gears," O'Rourke &
Grander. SeptJOct 1999.
"Powder Metallurgy Innovations," Cooper, Sept/Oct 1999.

MEASUREMENT '& rNSPECTION
"CMM and Gear Inspection." Cooper, NovlDec [999.
"DefinitiQn and Inspection of Profile and Lead of a Worm
WheeL" Houser & Su, ovlDee 1999.

METAI!.Il.URGY
"Cast Iron: A Solid Choice for Quiet Gears." O'Rourke &
Grander; Sept/Oct 1999.
"Metallurgical Aspects To Be Con idered in Gear and Shaft
Design." Conyngham, Mar/Apr 1999.

NOISE
"Cast Iron: A SQlid Choice for Quiet Gears." O'Rourke &
Grander, Sept/Oct 1999.
"Design for Silence: New Concepts and Techniques for
Industrial Gears." Flamang, Sept/Oct 1999.

PARTS WASH1NG
"A New Approach to Heat Treating Parts Washing." Terrien,
Mar/Apr 1999.

POWDER MIETAL
"Powder Metallurgy Innovations," Cooper. Sept/Oct 1999.

Q&A
"Calculating SAY and TIP.." Thurman, Sept/Oct 1999.
"Redliner Charts and Gear Inspection." Smith, Mar/Apr L999.

IRATIING
"ISO 6336-5: Strength and Quality of Materials." Mcvittie,
Jan/Feb L999.

RESEARCH
"An Experimental Study on the Effect of Power Honing on Gear
Surface Topography," Amini. Westberg, Klocke and Kellner,
Jan/Feb 1999.
"The Myths and MimcLesof Gear Coatings." Stott, July/Aug [999.

REV01UTIO:NS
"15 Years and Counting." May/June L999.
"Computing Stresses ill Spur Gears." JanlFeb 1999.
"The Coriolis Drive." Nov/Dec 1999.
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"Digital Supersleuth," MaylJulle 1'999.
"Duplex. Sprocket Technology." Jan/Feb 1999.
"Gear Drives Great and Small-Micro Gearheads." SeplfOct 1999.
"Gear Drives Great and Small-MollSter 'Gears." SeplJOct 1999.
"Holographic Measurement ill 3D." NovlDec 1999.
"Integrated Surface finish Software." 1anfFeb 1999 ..
"Land Speed Champion: The Turbinator ur" Nov/Dec 1999.
"New Name for the NASA Lewis Research Center." J Illy!Aug ]999.
"New 'Ieehnology Helps Find Alloys of the Future." Mar/Apr 1999.
"Puttinga New Spin on Gear Manufacturing." Sept/Oct 1999.
"RIT Names Kate Gleason College of Engineering." Jan/Feb 1999.
"Size Does Matter-Molecular Gear ." MaylJune 1999.
"Uniform Magnetic Heating," Mar/Apr 1999.
"Vector Gears." Mar/Apr 1999.
"World's SHpperie t Solid." MarJApr 1999.
"Wormgear Predictions by Computer." July/Aug 1999.

SKJVINGI
"Finishing Hardened Tooth Flank with a Georaetrieally
Defined Cuning Edge." Kollner & Klocke, NovlDec 1999.

SOFIWARE
1999 Gear Software Directory. Jan!Feb 1999.
"Issues of Gear Design Using 3D Solid Modeling Systems."
Cooper, Jan!Feb 1999.
"Software Bits." .Jan!Feb i999.
"Y2K and the Gear Industry." Cooper, July!Aug 1999.

STANDARDS
"]SO 6336-5: Strength and Quality of Materials," McVittie,
Jan!Feb ]999.

WORM GEARS
"Defillitioll and Inspection of Profile and Lead of a Worm.
Wheel." Houser & Su, NovlDec 1999.

WOUtD YOU LIIKIE TO WRITE
FOR 'GEAR, TE,CHNOLOGY?

;
Send for our FRiEE writer~s,guidelin'es " " ,

elrele 211 or download them at
www.geartechnolsgy.csm

Ten Us What You Think .. ,
If you found this article interesting andJor useful, please circle 212.
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• SHAPER: CUrrERS
• !DIAMETRAL a MODULE
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Gear Mach;nes
Inspection Equipment
Heat Treating' Services
WorkhoLding
Gear Cutting Tools
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_------------iiIPRODUCTNEWS------------_Welcometol eur Product News page'. IHlerewe feature new Iproducts 01 interest to the g,ear and gear products markets.
To gel mor,e,inlonnation ,on.hese iIIems. please eirele the Reader Service IN'umbershown.

N!ew' Sipeed R:educer andilGear
ICoup'ling from Dodge

Dodge, a Rockwell Automation com-
pany, has introduced rile Maxum
Concentric Speed Reducer. Fractional to
1.,600 HP, with ratios 2.25-194.6 avail-
able, the Maxam meets or exceeds 'the
latest. AGMA standards for proven relia-
bility. The unit is available in scoop, top
mount. and base plate configurations.
High strength cast. iron housings provide
strength and rigidity while standard dou-
ble-lip and optional Viton~ seals help
keep lubricants in and contaminants out

The new Dodge Gear Coupling is
manufactured from forged steel for
longer ervice life and features a high
torque rating lor efficient downsizing.
The Gear Coupling provide the mo t

power dense coupling that Dodge offers.
its high torque ratings and large bore
capacities enhancing these power dense
qualities. In addition, the Gear Coupling
protects against misalignments and
offers a superior sealing system.

For more information on the Maxum
Concentric Speed Reducer or the Dodge
Gear Coupling, contact Rockwell
Autorn.ation-DodgelReliance at (864)
281-217l

CLrcle 300

New IDuP,ontAdditive '·01 Polvmer
Compounding Applications;

DuPont Performance Lubricants
introduces Auoroguard™, a colorless,
odorle and chemically inert polymer
additive based en fluorinated synthetic
oil. This patented technology improve

the properties of both thermoplastic and
thermoset polymer by increasing abra-
sion resistance, making parts last longer.
Targeted for use in gears, bushings, 0-
rings, seals and polymer films among
other applications •. F!.uoroguar(ITM inter-
nally lubricates parts to improve their
mechanical performance without affect-
inglbeir chemical propertie . Thishelps
reduce wear and eliminates the need for
externallubricatien.

Fluoroguard"fM also offers processing
benefits by improving melt. now and
release properties, reducing machine
torque and die build-Up, and increasing
extru .on rates. Because of its thermal sta-
bility (up to 300" C), .FI.uoroguard™ can
be incorporated into mo t polymers u ing
conventional processing equipment.

For additional information about
Fluoroguardw, call (800) 424-7502 or
vlslt the DuPont Web site at www lubri-
cants. dupont. com. To discuss your par-
ticular application or to obtain a sample,
contact Bruce Ulissi at (302) 651-7391
or via e-mail at br!lce.p.ulissi@
usa.dr;pont.com.

CirCle 30]

Brown & Sharpe Unveils Xa.:.
Technologv

Brown & Sharpe has announced the
release of Xact Qu:inclos mea urement
and inspection software. Xact Quindos
combines the versatile Quindos software
with elements of Brown & Sharpe's new
Xact technology. It is the first in a series
of software releases that will combine
Xact technology with existing Brown &
Sharpe software programs,

Xact Quindos is designed to work
with mo t CAD systems to facilitate the
inspection process and provide an
advanced level of process control. The
first release of XaCI Quindes includes an
advanced CAD interface that allows users
to download CAD files for use in con-
structing part programs and documenting
the dimension of parts using CAD
geometry. The software also offers three
choices of program simulation-full

machine, probe head or probe sphere-to
verify the part program. Xact Quindos
runs in the NT operating system. making it
fully PC compatible and Y2K compliant.

For more information, contact Brown
& Sharpe al (800) 766-4673 or log on to
wwwbrownandsharpe.com.

Circle 302

Mijnol Introduces N'ew
Riglht~.Angle IGearheads,

Mijno Precision Gearing has intro-
duced the fir t members of a new family
of right-angle, low backlash precision
gearheads, Named Type MRA, the new
line feature an efficient and quiet bevel
gear output stage integrated into Mijno's
servo-grade. all-planetary Type MNT in-
line gearhead series.

These new right-angle gearheads mount
readily to metric face-and-shaft servomo-
tors. They can also be peeified for easy
mounting to NEMA ize 23, 34 and 42
servo or stepper motors. The Type MRA
gearheadsare useful in machine configura-
tions where their geometry enabl a.more
compact device. When installed in a
machine. the right-angle gearhead and
motor package can hug the side of the
machine rather than stick out

1Y:Pical applications include packaging
equipment. assembly machinery, factory
automation devices and robotic installa-
tions. For more infurrnarion, contact Tom
Provencher at Mijno at (847) 698-9041 or
viae-mail atmijno@aol.com.

Circle 303
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A One·Step Duality Program. No matter what kind
of power tools you manufacture. there's an easy way
to improve performance. boost reliability. and exteoo
operating life: Synt/letic Lubricants by Nye. We design
our greases ano oils to meet the challenges of your
components. Qur gear lubricants -for cut metal.
powdered metal. and plastic gears - stav in place
and reduce noise. 8earing lubricants ensure smooth.
quiet operation. Switch contact lubricants minimize
problems associated with millivolt drop, open circuit
resistance. and arcing. Connector lubricants guard
against oxidation and fretting corrosion, And our
unique damping greases add a 'quality feel' !O

clutches, Ifigger switches. ano other haoo-operated
mechanisms - without expensive engineering
tolerances. Simplv, lubricants by Nye help you
give today's consumers what they want: quiet,
mai ntenance-free, economica I power tools that
last a lifetime. Find out how to add the power of
synthetic lubricants to vourtools. Call Nve today.

Request your free copy of
Nyes LubeShopper. It's an
engineer's guide to solving
lubricant mlatrid problems
quickly - or with a bit of
foresight 8 way to avoid
them altogether.

The World Leader i.n Synthetic Lubricants

CIRCLE 141
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The CMI 700 is a non-destructive test
instrument built to withstand hostile
work environments. A large, high-con-
trast backlit display with. a menu-driven
operator interface makes it versatile and

_______ PR;ODUCTNIEWS _

!Compact Manual VisionSyst,em
The L. s. Starrett Company has intro-

duced the new MV646 Manual Vision
System, a non-contact, video-based
three-axis inspection system. The
MV646 uses a high resolution digital
color video camera and comes equipped
with a 14" monitor and a 6.5: 1 zoomIens
system. Optional auxiliary magnification
lenses are available. The unit has an alu-
minum base and features a precision
work stage with a 6" x 4" measuring
capacity and 6" of Z measurement. The
system is manually operated by precision
hand wheels and offers a built-in quick-
release mechanism allowing rapid travel
in both the X and Y axes.

X, Y and Z linear accuracy is within
0.00016"; repeatability X and Yare with-
in 0.000]" and Z-axis repeatability at
200x magnification is +/- 0.0002".; reso-
lution is 0.00004" and the maximum
workpiece weight is 40 pounds.

For more information, contact Irmi
Black at The L. S, Starrett Company,
Metrology Systems Division, at (770)
590-7737 or log on to www.starre(1.com.

Circle 304

,CMI Offers New !Coating Thi:ckness
Measur,emenl Instruments

The CMI 700 Series is a microproces-
sor-driven benchtop system, whIch can
accurately measure a wide range of coal-
ings at the touch of a button including
nonmagnetic coatings over magnetic
substrates. nonconductive coatings over
conductive substrates and electroplated
nickel over magnetic substrates.

1"", easy to use.
For more information on the contact

eMI lntemarional at (847) 439-4404 or

!
visit their Web site at www.cmiintema-
tional. com.

Circle 305

New Ac'etal: ICOpo'lYlIler Ilmproves
Pan Yield and Offers1ighter

Tolerances
Acetech XLSTM from A. L Hyde is an

easy to machine, low stress acetal
copolymer that improves part yield and
allows tighter tolerances. Features
include no centerline porosity excellent
dimensional stability and wear proper-
ties, and good chemical resistance. It
exceeds requirements for physical prop-
erties, stress and centerline porosity per
ASTM D 6100 S-POM0211, LP and
complies with FDA requirements for
direct food contact.

Acetech XLSIM acetal copolymer is
ideal for machining a wide variety of

i parts. For very intricate parts, lower stress

'

Ii:, and better dimensional stability means
less warping. That, combined with no een-

! terline porosity results in pans with out-

1":",,.' standing appearance and mechanical
integrity. Acetech XLSTM is also a good
choice to replace materials such as steel,

! brass bronze and aluminum to helpI ---t

. reduce part weight, improve wear or

1,:". chemical resistance, reduce factory noise
or the need for lubricants.

i For more information call (856) 227-
I". 0500' or call toll-free (800) 234-HYDE.
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Sendvour new product releases to:
Gear fechnology, 1:401luntAvenue.
Elk. Grove Village, 1160001
,Fax: 847~437·6618.

T,II U. What You Think ...
If you found this article ot interest and/or
useful, please circle 219.
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Provide actual 0 er
baU/pin m asurrnent
of any helical or spur
g _ar or pline without
the need of 0 tly
setting masters,

Provides vital S..P.C.
information ..

CAPACITY:
9 u O..Dr.
S" I.D.

851, OHIO PIKE • C'INCINNATI, O.HIQ 45245, • (513) 752-6000 • IFAX (513) 752-5599
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GROUNID GEARS

SERVICE

MAAG PARTS AND SERVICE

Ori,ginal M_AAGi Parts for all:
• Grinding Machines
• Shaping Machines ISiH)
• Inspection Machines

Swiss Trained Service IEngineers:
Repairs to Complete Rebllilds

. • ICalibration
• Certification
-lEvalluations

Becker GearMeisters, line.
(800)423-2537-1516) 821-3967

Fax: (516) 821-3870
Chicago, Illinois

CIRCLE 156

GEAR TOOTIH
G,RINmNG SERVICES

• CosteffeClive gear tooth grinding
specialists,

.' Gear manufacturers are our ,only
customers

• Prototype and producuon quantities
• Capacity to .21.5"P.O.• 3.5 O. P.
• Abl'e to, match de.livery to your

requirements,
• All service to AGMAstandards wi'th

Certi'lied Gear I'nspection Equipment

PRO-IGEAR COMPANY, INC. I

23 Dick Road. IDepew, NIY 14M3
To'llFree: 877-684-3810· Fax~716-684-nl7

E.-mail: progearinc@aDI.com

CIRCLE 166,

Contour Iinduction
HI,a!rdeniingSpeciia,nsts

Spur, helical' and bevel' gears
Our ge.ar hardening equipment
inejudes 3 NATGO subme.rg;ed
process machines and 4 AJAX
CNC-contmll,ed gear scanning
machines. We can tool to meet
,any production need ..Call for a
company brochure.

American Metal Treating Com,pany
1M3 East 62i1dStreet
Cleveland. O'H44103

121,S)431·4492
Fax: (216) 43,1·1508

• Precision Ground Spur, Helical and
Pump Gears ID AGMA Class 15

• me lates grindingtecnnology including:
• Reishauer RZ300E

Electronic Gear Grinders
• Gleason TAG 400 eNC High

Production Gear Grinder
• Cincinnati Milacron CNC

Cylindrical Grinder
.: ConijnuOIJsProcess Improvement

Utilizmg, SPCand Quality Plann.ingl
• JIT Delivery using Innovative

Stocking Programs

800-447·2392
Fax: 716-814-19003

=i~=;r.com
CIRCLE 155

• HOB SHARPENING
• SHAVING CUTTER GRINDING

• TiN, TiCN, & TiALN
COATING SERVICES,

• CUSTOM HEAT TREAT SERVICE

CilRCLIE 162

PICK UP AND IlHIVERY IN MANY AREAS

'Gleason HAUTER HUR'nI
CUTTING TOOLS 'COR;P'OIRATlON

1351 Windsor ,Road, P.O. Box 2950.
Loves Park, IL 6H32·2950

Phone 18151877·8900
IFa)((m) 817-0.264

IGEAR TOOTIH
GIR.IINDINIG S,ER,VICES II
SpUl - Helical' - D'Dub/e' Helical'

Capacity up to 60..5' 10.0., Ii D.P., 29'
Stroke. All! ground gears cenified up to
AGMA Class 14+ on Zeiss-Hofler 1602
CMM. Inventory of grinders includes
Ho,ller :800, Hofler 1000, Holler 1253:
Supra, Hofler 1!500 and Hofler No,va
CNC 1000 (fullV CNC with on-board
CMM checker).

K'r·e.iter IGean,ech
2530 Garrow St, Houston, rx 77003
Phone: 713·237-9793 Fax: 713-237-120.91
Contact Mr. Willie Whittington
Visit our Website at -
Io\oWw.kreiter-geartech.com

CIRCLE 157

Rates=-l.ine Classified: 1" minimum, $295. Additional! lines $40 per line (8 lines per inch). Display Classified: 3" minhaum: lX-

$665,3X-$620 per insertion, 6X-S585 per insertien. Additional per inch: lX-$225, 3X-$215 per insertion, 6X-S205 per

insertion. Gear Technology will. set type to advertiser's layout or design a classified ad al no exira charge. Payment: Full payment

must accompany classified ads. Send check drawn in U.S. funds an a U.S. bank or VisaIMaslerCardlAmerican Expre . number and

expiration date 10 Gear Technology, P.O. Box. 1426. Elk Grove Village, IL 60009. Agency Commi~~jon: NO'agency commission on

classified ads. Materfals Deadline: Ads must be received by the 20th of the month, two months prior to publication. Acceptance:

PUblisher reserves the right to accept or reject classified advertisements at hls discretion.
B6 GeAR TECHNOLOGY

mailto:progearinc@aDI.com


---

SERVICE

• Generated Hears
• Tools and Tool Paths
• Non-Generated Hears
o. Involute Splines, Racks
• Inspection Calculadons
• Animated! Meshing
• Fonn Calculations
• .DXF File Output

.((Jt GearS.bop for
~ Windows™

Because you askedfor it!

800-437 -2368
.cIR.cLE 163

PRECISION GEARS
Manufacture Complete

OR Grind Teeth Dilly
-----

Spur Gears-Internal or External
Helical Gears-External Only

KAPP eNC Gear Grinders
eNC Gear Inspection

Surface Temper Inspection
Complete Machine Shop

UniqlJe Power Products,lnc.
P.O. Box 439, 7501 Miller Drive

Frederick. GO 80530
Phone: 303-684-0629 Ext 103

Fax: 303-684-0579
E-Mail: powefproducts@uqm.com

www.powefproducts.uqm.com

CIRCLE 341

HOB SHARPENING
SERVICE

Star Cutt,er Co.

• THIN ALM COATINGS
West Branch lndustries

Subsidiary of Star Cuner Co.
2083 W: M-SS, West Branch. MI 48661

HBB·Resharp ·'1-888-731-4277
'lIoo.e: (511)345-21165. FAX: ,(5171345-5661]'

CIRCLE 342

Part delivery available within 8 weeks
P,HPrecision Products

3M Commerce, Way
Pembroke,. NH 03275

Tel: (603) 228-3321
Fax: (6031 228-3495

Web: W\III'N.PHPRECISION.COM
IE-mail: W\III'N.PHPRECS@AOLCOM

-

HEIJ) \VANTI~~D
--------

OPEN TliME
lOS - 9000 Certified Manufacturer

has O.penlime on our new IHigh-Speed
- Dry ICarbide Hobber;

.• Pump Splines OUf Specialty
• Red Ring KA·100 CNC Hobbing
• Blanking Ability with in-house blanks

to 24mm d ia, X 300mm length or with
supplied blanks to 100mm dia,

• Precision Grinding of Shafts
• Auto-loading, 1000 to 1 million parts for

both Hobbing and Grinding,

CIRCL'E 191

-SIIGI
L - ofShizuoka, Japan]

Est. 1944

PR'ECISION GROUND GEARS
• Bevel and Hypoid
•. Spur and He'lical
.·laper IRack and IPinion
• 'Worms & Wormwheels
CURV;IC®CoupHngs
IragillllrH 'lndemart .01TIle Gle •• oll Wotk.l

SU!OA International Gear
- Works Ltd.

IP:O.Box 4, Pittsford, NY 14534 USA
Fax: (716) 385-8537

IE-Mail: Ilgknndv@Worldllet.att.net
www.sudagear.com

CIRCLE 167

PROCESS, ENGINEER
ACJI Industries •• leading ffilnllfacllIr,r 01 flight crl1!cII
aerospace gears and .gear ISsembli8l, has an excep'
tlOnal opportunity for an e_~perienced proceuenglneBr.
Working from customer pnnts and $PBcjfiC8tiQn~. our
procen 'engin~rs ·evaluete products and prep.r·e eper-
ational plen~ 10 be used by manufecturing.

Eligible candidate, will hive 8 gear manufacturing back-
ground,a BSME or compallille wort 1X~!1eIICe, IMIrblg
k.nowladge of GD& T and ·lolerance stach. a flfong
Au10CAD 12D) beckground and ganeral PC skills. This poSi-
tion requires extreme atllmtiOliID dellil and theabibly to
focus closely on aSSlgned prolects. The abTIty ID WOIt all
senior or "checker" skin leyal is higltly deS!lsbie.

locatad in a stetl-of-the-art mlnu1murill'il fBCIIi1¥in Ih'
north suburban Detroit Irea, ACR oHets In ·eXClnent
compensation and benefit program, relocation assis-
tance and an outstanding work environment

Il!!alified candidates should nod their resumes 1D:
AeR. Indum.s, Inc.
1531S 23 Mila Road!,

, MlclIIlIb,. \I8D42
E-mail: hr@Elilll.tlllll.
fix: :810-781·0152 EOE

INDUSTRIAI.,IMANUFACTURJNG !lNlllNEER
leTourneau, Inc. a large OEM manufac1urel of mlnlnp.
foreSIi'V and ln1ermodal eqUipmanl In LongView, Texas. IS
currantly screening candidates for Ihe position of
InduSlri8liManuhlcturin~ Engmeer with gSlr mS!luiaclUr-
in~ concentration. DeSiled eandidate must possess a
minimum of len years experience In gear manufllctullng
product development. tnowIedge of proven proCWIS.to
achieve quality paltS II compeUlive coSl!!, r.acord leap-
ing,.lrace~bi1il¥ Boo·quahry procedll/'es lDNY/. Must.be
fam,liar wgh gear cumng 8qUlpm8n~ gear Clse hardenm~
methods and tooling methods, A degree in Engineering IS
prefarrad. :Position may reqUire hrnitl!d travel.

Primary responsibllhin willmclude:
• Maintein and writl new operation procedures.
• Oversee gear msnulBcrunng
• Goal failure analysis and solution.
• Trainin~ of gear ma nuleclufl~g parsennal In "'how to's
and whys" or gesr manufactunng.

Complete ibenafil package to include: health, denllll. ~fB,
AD&D. company funded retirement. .\OUkl. Il!!alified
candidato$ should submit a rasums and salary history 10:

I.eTouJIII "'im.
P'J'I!Il!!!.slIDa I!-'I!!!n!
IP.O.BOI 230J. Longview,Tllt"·1!i606
httpj/WWW.l81ourneau-in •. com
1Fa..: (9C3).231-103Z

NOVE'toIIIERIDECEtoIBER 'I us 8:1

mailto:powefproducts@uqm.com
http://www.powefproducts.uqm.com
mailto:Ilgknndv@Worldllet.att.net
http://www.sudagear.com
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ination round. In the championship race,
Boxx drove the one-eighrh mile distance
in 9.12 seconds in his 5.lIp Briggs &
Stratton engine-powered racer.

As national champion. Boxx received
II $5,000 college scholar hip, a champi-
on's medii, and a trophy known as the
"Wally." In addition, Boxx will attend the
NHRA annual awards banquet in
November, where he will be presented
with a custom made leather jacket and
where he'll, have a chance to compare
note with pro-level racers.

Boxx became involved in racing with
the encouragement of his family-in par-
ticular; his cousin, Terry Boxx Jr., who
also participates in the sport

Over the summer, Bon competed in
local! races at the Northwest Tennessee
Motorsports park in Gleason, TN. There he
earned enough points to qualify for an entry
arihe national championship, which was
held in July ]999 at the Indianapclis
Raceway Park in Indianapolis, IN.

Sou plans to, continue his racing
career in 2000, but according to his
father, he wants to move up to a full-size
car; "He' been in this about five years,"
says theelder Boxx, "and he's ready to
move up tothe big cars."

Bennie Boxx plans to support his son
in racing for as long as Ryan i intere t-

ed, but it's obvious from talking to him
thai omeday he'd like to see his on pur-
ue the ramil.y busines . Ryan Sou. ha

been hanging around the gear shop hi
entire life. "He usually comes around
here after school." his father says.
"Allhough he prefers to work more on
the computers. I'd like ro gel him into
cutting gearl-."O

ONE FAST GE R BOXX
Gear Technotoqv's bimonthly aberration gear tnvra. humor. weirdness and oddments for the edification and
amusement of our readers Contnbunons arc welcome.

You wait

You wait.

You wait

Green!
You go, and if your name

is Ryan Boxx, you go faster than every-
one else. Boxx became the fastest 15-
year-old In America this summer when
he won his division of the National Hot
Rod Association's Junior Drag Racing
League National Championship.

Bon drove a car sponsored by B&R
Machine and 'Gear Corp. of Sharon, TN.
Bennie R. Boxx, Ryan's father, is presi-
dent of B&R, and be says he couldn't be
more proud of his son.

He won the 15-year-old bracket by
beating out 97 other competitors in two
days of time trials and two days of elim-

Ryall Box» and his division' winning car.
sa GEAR TECHNOLOGY

The Addendometer: If vouve i ead tlus
1.11 Oil 111(' P,19(' and 81'loyerl It plp"w

Circle 225



all Us
day'

one

eMmet Info:
P.O. Box 211
29 Indus"" I'P,8PI(Rd.
New Hartford. Of. 08067
Phone: (880) 7SS:-26,26
Fax: 'lB80) 7aB~~S
Websit::,: www:.perrygear,.oom
E-mo' oddJess: sales(g),llJetryaej

All Your
O,ear and

9pline! Machin,ing,
R,eqiui'rements, -
9afisf1,ed Under

lOne' 'Roof.,

(Ples.se 'oiL f OU1' Website for a oom~'efa IiB:l:ing or ,capsb litl"" tacllHy boting and virtuel four)
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