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Introducing our grinding wheel plating facilityj
one of 'the' 'world's most adllan'ced.
Here's the alternative ource
you've always wanted for
your CBN and diamond
grinding wheels.

With the addition of our new
plating facility, we now have
the capability to produce a
fun line of high-precision
bevel. and cylindrical
electro-plated metal-bonded,
single-layer, replatable eBN
and diamond grinding
wheels for use with any
modem CNC profile
grinding, gear honing, or
gear grinding machine ..

Higher stock removal rates, lower
cost-per workpiece, longer
wheel life, and more consistent
qualityareall easier to
achieve.

We also offer fast tum-around
and short delivery times from a
stock wheel blank inventory in
a variety of configurations and
ize _. Get quick tum-around

on stripping and replating
services too.
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w0I1dwide

'.' Able to provide "Best Practice~ solutions derived
from our global presence

• Technical and servlee support for your machine and
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wwwnachimtc.com or comact us at 11A810~263A01100
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powdered metal-is an M&M GRS-2 Double Flank
Gear Roiler System with PC/Windows8-:based
analysi s software.

Iuntln CUI.II'1 In lulu. Perform total
composite, tooth-Ie-Iooth, runout and nick or burr
testing in seconds with the push 01 a :button. You r
mach ine tool or cell operator can determine ,gear
quality and monitor manufacturing processes with
very little training.

hi IIJlII.IIUiI ul 1IIIIIJlile PinUs clearly
displayed on the monilor or printed on standard paper,
For easy intefface with SPC software, lest resu lIs can
be saved automatically in database format And M&M
compOSite roll testers, like aU M&M functional gages,
have a track record of proven reHabi Iityand vi rtually
maintenance-free service,

fin II'll III .IUIPI.Please :[;all (9B?) 859~8273
or fax (937) 859-4452.IE-maillnfo@mmprecision,com
and visit us on the web at WI\W,mmprecision.com.
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- - ']es.
When you go to ... In fact, it seemed to me that many of the ,exhibitors were just going through the m tions.

Sure, they shined up their best machines. They put on their show faces and wore their show

suits. They had fresh brochures, new signs and impressive displays. SuperiiciaUy, it. was me
same as an.y other IMTS. But as 1 walked around the Gear Pavilion and spoke with the

exhibitor , it became clear that something was missing.

For the exhibitors, thai.' omething was the l.IIrong of buyers who usually come to lMT'S. Many

or these exhibltors spend hundreds ofthousaads of dollars to beat lMTS. and iflhey'r-e not

making sales, or at [east generating good leads, it' easy to see why 'their level of enthusiasm

might be down. Many gwne]y said that although the numbers were down. the qualilyof atten-

dees was high. They put their best spin on the situation, but you could read in their faces how

they really felt.

The cenarioat ruTS i currently being played out at the naticnal level. Industry in America

seems, to be in pause mode, as if we're taking a collective breath. waiting, to ee what's around

the comer. A brief pau e is typical around IMTS time, a manufacturers scale back their pend-

ing to see what technologies will be introduced at the show. The uncertainty in 'the world econ-

omy isn't. helping, either. Although the U.S ..economy eems to be continuing its teadygrowtb,

'the trong U.S. Dollar is probably hurting overseas ales and contributing to dropping import

prices. Add to these factors me political. uncertainties of this big election year and you can begin to understand the lade of excite-

IMTS, you expect to see

hoopla. The mass of

machines and bodies

should create an unmis-

takable level of energy

and enthusiasm. ~MTS

2000 seemed. uncharac-

terisucally quiet ...

ment at ilMTS.
Well, IMTS i over, and soon. the pre idential election will be 100. Frem wh 1I've been hearingand reading lately. '!he economy

may be ready for III new round of ,capital pending that hould help boo t the gear induslIyand th.e manufactlLring sector in general.

rer example.economi t Dr. Mike BradJIey, whose column is featured in me AGMA New Digest, recently wrote that we m_ayhave

reason to be positive about the outlook for the gear industry .in 2001. According to Bradley, the overall economy saw a sllift from con-

sumer pending to capitalgoods spending inlh first ha:.lfof the year, with capital goods spending increasing in each of the months

from March th_rough June. This growth in capital good spending, although slim, came ala time whenlhe Fed rnI Reserve was inch-

ing up interest rates, H!he manufacturing sector can continue to withstand these increases. and if recent data on industrial production

are any indication, the gear industry COl.lld see 3. po itive 20m, Bradley ay.

1. for one, am not going to worry aboul what E aw at IMTS. Even though the how lacked

its u WlI.energy and enthusiasm, there's no reason to panic. Like the rest of the manufacturing

sector, we've got to wail and see what happens ,next With any luck, orne of the indicators we're

seeing now will gain momentum and make 200 1 a very strong year for the gear industry.

Who knows'] By the time Gear Expo r-olls around next October, wemay even see smiles

returning to the face of the machine 'tool vendors.

Michael Goldstein. Publi her and Editer-in-Chlef
·NOVEI.IB£RID!C£IUI!I! 2000 "
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SCRAMI
According to wts inventor, John

Hammer:beck, the revolutionary thing
about his Simple Continuous Ratio
Adjusting Machine, or SCRAM, a new
design in infinitely variable transmis-
sions, is its belt. "Previous systems. all
use the interaction of cIilIering diameters
of wheels and/or belts to change speed,"
says Hammerbeck. "SCRAM uses the
entirely new principle of an extendible
belt constructed so that for a given input
at the drive point, the belt will loop past
the drive point. in a fixed time however
much the belt is extended, When the belt
is extended.a greater length. runs over an
output wheel, making the output. faster;"
One version of 'this system uses a ten-
sion coil spring as the belt. which is
driven by lugs mounted within a hollow
drive shaft and interacting between the
windings of!:he coil "Turaingthe shaft
causes the lugs to propel the coil for-
ward," says Hammerbeck. ton wiU be
apparent, as the number of windings of
the coil does not change, that for a given
input R~M, the belt will pass the drive
point in a fixed time."

According to Hamrnerbeck, this sys-
tem has a number of distinct advantages
over traditional gear drives and other
"in.finitely variable" systems as both a
reduction mechanism and a speed eon-
trol mechanism for both commercial and
industrial applications. One of these
advantages is that the technology
depends on well-understood parts and
processes. To the question of metal
fatigue affecting the spring belt,
Hammerbeckacknowledges the pI10blem
but answers, "Yes, but springs an) stud-
ied and understood. The valve springs. in
your car do 500 million. cycles whde you
drive 100,000 miles. Have you ever had

a valve spring failure? The fatigue char-
acteristics of compression springs are the
same as extension springs." Other advan-
tages include smooth, continuous ratio
change while under power, a wide range
of ratios. precise speed control, no back-
lash, little vibration, good heat dissipa-
tionnnnimal lubrication and others. It is
also easy 1.0 control, since there are no
complex gear changing linkages,and
easy to work: 00 since there is no casing
and no oil bath. The unit has a standard
reduction of 25 to I,which makes itsuit-
able for high RPM input, but this can be
modified to suit the application by speci-
fying different springs or placing units in
series. It can also buffer input energy,
automatically storing it when output
meets resistance instead of slowing the
propulsion unit.

"SCRAM is an extremely cheap, light
and effective ratio a1.tering machine,"
says Hammerbeck, who came up with
the initial idea while working to develop
an acceleratiag moving sidewalk. "Its
ability to take the most efficient, steady
RPM from the power source andacceler-
ate the system to high RPM without dis-
engaging power gives it considerable
advantages over previous systems,and
its low cost will spawn new applica-
tions. " Consumer applications for thi s
technology include systems in both con-
ventional and electric vehicles, house-
hold appliances, videotape machines, gar-
den machinery, electric motors, bicycles
and climate control, Industrial uses would
include compressors and hydraulics, tex-
tile machines. machine tools. centrifuges,
oil drills. lifts and conveyors, marine
propulsion, wind generators and special
vehicles. These last could include solar
powered vehicles, lunar and amprubious
vehicles, and human-powered flight.
"Bu:ifering of power could e-nablerowing
action and. therefore, fuller utilization of
body strength than cycli-ng action," says.
Hammerbeck,

On the 28th of June, 2000, the Simple
Continuous Ratio Adjusting Machine
made its debut at the BBC 'Iomorrow's
World Invention Fair in London,
England. The two working proef-of-con-

! Welcome to Revo'utions, tile co/~
,umn tIIat brings ,ou fbI 18test
most up-to~dateand IIsy-to-read
.info.rm.tion about ,the people
and t,chnolog, of the ge.r
industry. IRevolu11ioDS welcomes
your submissio.ns. Please send
them to G'ear Technology, P.O.
Box JU6, flk Grove Vi'.'age, 11
60009, fax (8f7) 431--6618 Dr ,-mail
people@geartachnology.com.. «
you'd like more informationabout
any of the ,rticles thst SPPBlr,
pleBSe eire/e the a,pproprists num-
b" on the Resder Servic, Card.

cept machines reeei vee! wbat
Hammerbeck calls a "tremendous
response" from. engineers in a variety of
fields. Hammerbeck believes the range
of apphcations for his inve.ntion is very
wide because it makes continuous and
automatic speed control very cheap. The
unit itself has no casing and no, gears to
cut-just. wire, plastic and fastenings. "I
imagine that it ll'lightbe used first in fun
applications like Robot Wars," says
Harnmerbeck "These devices are very
easy to make, so I hope many amateurs
will experiment with them, "

Clrde301

New ICurrents in Deburring
Most metalworking processes leave

burrs and other attached material
residues that need to be removed before
!'I part 'can be put into service. The more
complex the part, the more ,difficult the
taskof finishing it. Now, from 3CD
GI'adningst.ekmologi. AB. we have a
deburring and polishing process that
works w:ith even the most complex and
difficult to machine parts. Caned the
3CD Process, this electrolytic polishing
and deburring method promises to leave
parts burr-free, with smoothedges and
comers and a soft. clean surface with a
lower Ra-value,

mailto:people@geartachnology.com..
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The Process. For simple work-

pieces, the part to be processed is con-
nected to the machine as all, anode (pos-
itive pole) in a direct current voltage
circuit with a cathode (negative pole).
An. electrolyte solution (electrically
conductive fluid) consisting of glycol
and three different ammonium salts
completes the circuit This solution
maintains a. pH level of 6-7 and has a
working temperature of 15-20" C.

- - --- - - -

- - --- - -

According to Bo Magnusson, market- i
ing manager for 3CD Gradningsteknologi I
~~~;:!~~:~:~~e:~:;ti~:7;II
charged ammonia ions. When the ,current
circuit is established. the chlorine ions

move towards the anode and at the urface I',

join the pos.itvely charged iron ions"
removing them from the work piece!

!
i

anode. in the electrolyte. the molecule I
splits and the iron ions join free OH-ions I I

I The aCI) deburring Ipr,oceu.

I
i and fall to the bottom as Fe(OH)2' The

OH-ions form as a result of the electron
movement in the current circaii, At th

I
I, cathode, water molecules are plit into an.

Hz gas and OH-ions. When '!he curren I
I circuit is established, the ions and the
I electrons move along current lines. These
1 are most frequentlylocated oa the comers

and edges of the workpiece, where you
find more deburring activity,"

After completiog the deburring and
polishing process, the part is then washed
and rinsed. For more oomplex pieces"
locally positioned auxiliary electrodes are
used 10 direct the current When debur-

ring or polishing interior spaces on II pan,
such as intersecting holes, the process can
be performed on a specially designed rig
with auxiliary cathodes applied to the
areal where debu:rring is to be carried Ollt.
In these cases, the electrolyte is routed to
the area to. be machined by means of a
hose and drained via a collection paninlo
a pump-fitted system tank.

Materi.aI removal is directly propor-
tional to the current strength and time.
However. the material removal rate is also
influenced by such parameters as the COI11-

position concentration, flow, temperature,
electrolyte conductivity, the tendency of
the metal to become passive, and the
alignment and pulsation of the current.
Still. llIe process is entirely safe for the
workpiece, says, Magnusson, "The elec-
tricity does not affect the work piece at
all," lie explainsYfhe debarring process
can also offer the positive effect ofremov-
ing cracks from the surface.' The process
is designed 10 handle bum !that are Ie s
than 2 mm in size and is capable of pro-
ces ing a pan in 2--4 minutes whenlhe
burrs are about I. rom in ize.

rrw has provided the gear industry
gaarlD8pectlon devices. Put your trust in.

the people who invented the process.

AVAILABLE:
lit Manual double flank testers for ccarse pitch.

Manual double flank testers for fine pitch.
• Computerized double flank testers for

coarse pitch.
• Computerized double fl'ank testers

for tine pitch.
• Dimension over pins or balls,
• Automatic In-line gauges.

No matter what the application; coarse
pitch. fine pitch, externals, internals,

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

Model 2275-00P
Dimension (MIl"

PN or Barfs

CompUlenz.ed roll '
tester for composite -

and lead

ITrfJf Heartland
1205 36th Avenue West

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

E-mail: Itwgears. rea_com
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Parts and Tooling. All parts can be

treated. However the method is most prof-
itable for parts with a certain value and
with a high demand for burr-free surfaces.
The size of the parts that nmy be treated
depends, all whether fuey must be placed
in the electrillyte or not. Large surfaces
demand more voltage, and the bum. on
them tend to be less concentrated,
Whether a hole can be treated depends on
its depth, placement and diameter.
Normally, holes with diameters of 2 rnm
or more can. be treated. Threads on a part
tend not to be a problem.

Different pans. ona gear are usually
debarred separately, although gear rings
can be debarred all at once. "Any gear
part can be debarred, but you have to use
special cathodes/tools for different
parts," says Magnusson. "Depending on
!he production method, you can transport
the parts on a belt. conveyor or pick-and-
place robot into the debarring area, au.to-
matically apply the toots to the parts,
deburr, remove the tools and then restart
Ille conveyor or robot for tile next part."

M:aterialsand Tolerances • Any elec-
trically conductive material, with the
exceptions of titanium and zinc alloys,
can be Ireated . .Alloys with silicon and
carbon can be processed; however each
poses its own unique problems. The sur-
face of alloys with silicon end the process
covered with silicon oxide. Carbon COD-

tent decreases the effectiveness of the
process in proportion to its amount, In.
other words,lhe more carbon, the less
effective is the process. Under normal cir-
cumstanees, the meta] removal rate for the
process is 0.005 rom/min, a rate
Magnusson says designers can count on
when working out part tolerances.

The metal that is removed is dis-
charged as hydroxide slu.dge. This could
be environmentally hazardous if the
machined components contain heavy or
toxic metals. For this reason, sludge from
me electrolyte bam and rinsing water
must. be separated before being dis-
charged. 3CD Oradnillgsteknoiogi AB
offers its customers solutions and equip-
ment for this type of materials handling.

AocOIding to,3CD Gradningstelrnologi
AB, the flexibility of the 3eD process and

its versatile range of use offer a high
level of utilization, creating economic
benefits for the user. This is regardless of
whether the process is being used in a
short-run job shop or on an automated
production line. Other benefits stem
from the energy-efficiency of the process
and the long service life of the elec-
trolyte solution.

Improvedi IDiamond Dress'er
Continuous gear grincling is one of me

most important grinding processes for the
manufaeture of high precision gears. The
grinding wheel, fanned with a nICk and
tooth profile, is used as a cylindrical grind-
ing worm, The involute profile of the grind-
ing WOTIll is fbrmed and maintained bylhe
profile of a diamond dresser disk.

The quality of the gear tooth flank
depends 011 the accuracy of the involute

Circle 302

S'andw;,ched between
tight specifications a'nd a.n
e'ven tighter deadli'n,e?

Let Milwaukee Gear's custom gear se~;ces prepare' your
project your way.

• Engineering and design services
• Prompt, accurate quotes
• Competitive pricing
• Cost-,effective manufacturing
• Complete heat tre.ating capabilities
• On-time delivery

Supersized orders or small, we have the expertise and equipment
you need for AGMAGS through 014 precision gears and gear
drives. ,ill/ topped with the best service support in the industry.

zo. Box 1170615
:5150 N. Port Washington :Rd.
Milwaukee, WI 53217·8091
Tel: 414·962-3532· Fax: 414-962·2714
E-mail: support@milwgear.com
www.milwQukeeg.ear.coml
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fonn of the grinding wheel. Advanced
design gearboxes utilize special gear tooth
forms to improve noise and operating
qualities. Gear tooth modifications. such
as tip and root relief created by a combi-
nation of two radii or a radius and straight
line in addition to simple crowning, are
formed in the grinding wheel by use of a
profile form diamond dresser disk.

The lifetime of the diamond dresser
disk is an important consideration in

continuous gear grinding. Diamond
dresser disks are available with a direct-
or reverse-plated single diamond layer,
or with a sintered single or multiple dia-
mond layer. Sintered dresser disks offer a
long life and have excellent comer wear
characteristics. Sintered tools also utilize
high dressing pressures and cannot pro-
duce as sharp a grind.ing wheel as can a
direct plated diamond dresser disk. As a
result of the excellent TJ.R and more

aggressive diamond layer of the direct
plated diamond dressers, the grinding
wheel is more aggressive and free cut-
ting. Direct-plated diamond dressers can
be refurbished or modified by stripping
and re-coating the diamond layer and/or
regrinding the profile for a different
tooth profile.

Sintered and direct plated diamond
dresser disks can be re-lapped to restore
the original involute profile; however
sintered dressers cannot be re-plated,

A new generation of polycrystalline
diamond (peD) corner-reinforced, direct
plated diamond dresser disks. designed
and produced by Dr. Kaiser Diamond
Tool • offers the advantages of both sin-
tered and direct-plated dresser disks-
high corner wear resistance and a free
cutting grinding wheel. The combination
of reinforcing peD to counteractexces-
sive edge wear on the outside diameter of
the dresser disk, and direct-plated dia-
monds, improves gear grinding and
dresser disk life equally. The direct-plat-
ed, pcn reinforced dresser disk can be
stripped and recoated several. times.
Tooth form modifications such as fip
relief or crowning, for example, can be
built into the dresser disks.

The new generation peD reinforced
dresser can be utilized ooall oommon
dressing units, Small module applica-
tion s offer a distinct opportunity for
process improvement since the small
width of the dresser disk can wear quick-
ly. Tile peD reinforcement leads to
exceedingly long diamond dresser life,
particularly if a separate root reliever
03l11l0tbe utilized.
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Yesierdau's Reliability
Tomorroio's Technology

Ten Us What You Think ...

Fifty years of VARI-ROLL applications provide:
• Production Composite Inspection
• Custom Design & Build Part Gear Mounting Fixtures
• Standard Mounting Fixtures - Spurs, Helicals, Pinion Shafts,

Worms, Throated Worms, Bevels, Internals
When coupled with the VARI-PC Composite Gear Analysis
System win provide:
• Reduced Inspection Cost
• Improved Accuracy
• Historical Record Keeping
• Serializa tion of Parts
• Interface to SPC programs
Experience the difference. See why customers worldwide have
chosen the VARI-ROLLIVARI-PC. For further information,
please contact us.

.1(4Rj -ROLL
Precision Gage Co., Inc.

]00 Shore Drive Burr Ridge, [L 60521
630-655-2121 Fax 630-655-3073

www.precislongageco.com

If you found this column of interest and/or
useful, please circle 304.

If you did not care for this column circle 3D5. I

If you would like to respond to this or any
other article in this edition of Gear Techn- ,
o{ogy, please tax your response to the
attention of Randy Stott, managing editor, at
847-437-6618 or send an e-mail messaga to
people@g88rt8chno{ogy,com.
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Dobbing, CNC generators, power cutting, dry cutting, and who
knows what else.

So what is "old world machining expertise" and where does
it fit in today's world? Ibelieve that old world expertise is a pro-
found understanding off the manufactured part, and how it is
physically (not just electronically) made. When you get right
down to it, gears are still made by removing material from the

gear blank to form the tooth gap. We use electronics now to put

the blank where we want it and to put the cutter where we want

it, and to move them both the way we want them to move. The

successful gear technician 00 the plant floor is the one who
knows why.

Old World Expertise
Dear Editor,

I am writing this in response to some articles appearing in
your journal, but Iwant to take the opportunity, also, to express

my thanks for all the good work: your publication is doing. I
always look forward to your next issue being in my mail slot. I

know Iwill findnmely technical articles relevant to our manu-
facturing situation here at Amarillo Gear Co., as wen as thought
provoking commentary on events and trends affecting our busi-

ness, The Publisher's Page is always worth the reading.

I would like to comment about remarks made in your
Janumy/February and July/August issues by Mr. Joseph L.
Arvin, President, Arrow Gear Company. Mr. Arvin is right on

the mark concerning the loss of what he calls "old world
machining expertise" in the gear industry.

Ibegan working for my father in his automotive repair busi-
ness when I was 8 years otd; My first job was to keep the shop
clean and make sure all the tools were accounted for and in the
proper place. When I· mastered that, [ was allowed to dean parts
for reassembly. Later, Iwas taught to disassemble. paying close
attension to how the mechanism was put together. After that
came hands-on reassembly. Finally, Ibegan to learn about diag-
nosing problems and executing the repair ..

Each new level of training was built on a necessary founda-

tion of previous] y mastered skilland knowledge, First, [ learned
what the tools looked Iike, how they worked, how to pick the
best tool for the job, and how to keep my work area clean and

organized so I could get the job done. Then I learned what the
parts looked like, what their names were, where they fit in the

mechanism, how they contributed to its function, and what mal-
function could be traced to a particular part. Only after all this
was learned could .I beginto understand how my father knew .
what was wrong with a vehicle and how to repair it.

I was 24 when I started my career here at Amarillo Gear
Company, and the learning process is the same. "This is a spiral
bevel gear, and this is how itdiffers [rom the hypoid gears you
saw in your dad's shop. This is the convex side of the tooth and
that is the concave side. This is called profile, and this is called ~

bias. This is how lapping works, and this is why we lap gears!
in sets, This is called a tooth contact analysis. Can you see I
from this how the motion of the gear tooth in relation. to the !
pillion tooth transfers the power? This is a face mill cutter. The i
machine moves the cutter in the same path the mating gear i TeU Us What You Think ...

If you found this column of interest and/or useful, please circle..
tooth will make asit passes through the tooth gap, thus gener-
ating the tooth. gap as it cuts ..These are proportional changes If you did not cara for this column, circle".
that you can use to adjust bias and profile to improve the bear- If you would like to respond to this or any other article In this edition of
ing pattern. Now that you've mastered fixed setting method, Gear Technology. please fax your response to the 8IBntion of Randy
we bought a new machine that does duplex. cutting. We will '. Stott. managing editor at 847..43HI61S or send HI1all messages to

people@geartechnology.com.
finish both sides of the pinion at one cutting.' Now comes face: L- JI

14 GE.-.R HCHt<lOlOG'f

That level of expertise is a function of attilllde(AT)j apti-
tude(AP),. opportunilIy(O), knowledge{KN), and time(f). If we

were to look at it mathematically. it might look something like this:
((AT +AP+KN) x Olff = expertise

as time(T) goes from Day [ to retirement

We bring with us mechanical aptitude (not everyone is born
with this)" an attitude of continuous improvement (if you don't
have it, get it), and we add knowledge (mine, yours, theirs,
wherever we can get it). We apply that to every hands-on activ-

ity involved in gear manufacturing (opportunity), and over time
(requiredl) we produce old world expertise within ourselves.

It becomes incumbent.then, that we as individuals share the

expertise we have acquired with the next generation, that we as
managers provide the opportunity for the acquisition of mean-
ingfu] experience for-employees, and that our companies nurture

and. retain expertise in the work force.
That sounds good, and no one would disagree that it is .31

noble goal, but it is not going to happen by itself. It will

require a commitment from employee and manager alike to
invest the time and energy to make .it work. The dividends are

well worth it, The future of gear manufacturing in this country

depends on it

Sincerely,

Bob Gerhardt
Gear Department Manager
Amarillo Gear Co.

mailto:people@geartechnology.com.
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.ATA Gears Ud. has gained worldwide
opprova.' as a manufacturer 0', 'dgh ,quality
spiral bevel gears - with '-he ,help of professional'
experienc,eover 60 years and modern' technology.

Our main product is spiral bevel gears up to 2S00
mm ( 100 in) diameter. Our experience in handling
highly dassi[1ed materials, our universal gear cutting
systems os well as our own heat treatment spotlight
as a gear producer for demanding customers such os
the off-shore ond mining. as well as the machine tool-
and heavy vehide industry. ATA'sgear ffnishirtgmethods.
lapping. hard cutting and grinding. enable accuracy
classes up to DIN Q=4 (AGMA Q= 14).

AToll. Gears, Inc.
19885, Detroit Road
Rocky Rjyr. Ohl'o 44116,
Telel:Fax.: 440-356-0'289

In addition to spiral bevel gears ATA also
manufactures custom tailored complete gear units for
demanding applications. TheATA product
development work is remarkably represented by
propeller-turbine operated small electric power plants.
''Tum-key",service-free hydroelectric power plants
produce, with falls of 2-20 meters, power capacity of
20-2500 kW Hydro turbines demonstrote in Q

magnificent way the scope of applicotJon for ATA's
product development

ATAGEARS LTD
IMJ!lJiI1lJ address: P.O. Box 120'. FIN-3JIOI Tampere. FINLAND

Tel +3.5832870 I r I, m+358 3 2870 2<19
e-ma.ll: poltlTlUter@act-,ears.fi, • in~emet www.aa-pars.fi

mailto:poltlTlUter@act-,ears.fi,
http://www.aa-pars.fi
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i TECHNICAL CALENDAR _

Nov. 5-10, 2000-ASME International Mecbanical
En,gineering Congress and Exposition. Walt Disney World
Dolphin Hotel, 'Orlando, FL. The theme of this year's conference
is Beyond Traditional Boundaries ..The event will provide one of
the engineering industry's premier forums for industry. acade-
mia and government, w.ith hundreds of technical presentations
scheduled. Call ASME at (800) 843-2763.

Nov. 6-10, .2000-AGMA's Training School for Gear
Manufaduring Basic Course. Daley College, Chicago, IL. The
basic course is designed primarily for employees with at least
six months of experience in set-up or machine operation. The
five-day course is split into classroom and hands-on training ses-
sions. Students will learn to set up machines for maximum effi-
ciency. accurately inspect gears, perform gearing calculations
and understand basic gearing ..Call AGMA at (703) 684~02i 1.

Nov. 29-Dec. 1, 2000-Fundamentals of Gear Design, Part 1
of 2. University of Wisoonsin·Milwaukee. This course features
Ray Drago as instructor. The course content has been updated
and expanded to provide a more comprehensive coverage of the
important topics regarding the fundamentalsof gear design, Part
1 includes history of gears, basic gear tooth nomenclature. types
of gears, gear arrangements. theory of gear tooth action, and fail-
ure modes and prevention. The full course (Part land 2) is
specifically aimed at the designer, user, and beginning gear tech-
nologist. The main emphasis is on the proper selection, design
application, and use rather than fabrication

Jan. 16-18, 2000-SME Advanced Productivity Exposition
,(APEX). Orange County Convention Center, Orlando, FL. This
machine tool show is sponsored by SME, AMT-The Association
for Manufacturing Technology. and AMTDA-lbe American
Machine Tool Distributors' Association. CaB 5MB at (313) 271-
1500.

100 You H'ave' a,'lechni.cal Event You'd Uket,o Promote?
Send N'ews R.eleases to
Gear Techn%lIY.
P.O..Box 1;426,
Elk Grove, IL 160009
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Design Against Tooth
Interior Fatigue Fracture

Magnus Mac!kAldener and Marten OlssoDi

Intredncnon
10 a modern truck, the gear teeth are among

the most stressed parts .. Failure of a tooth will
damage the transmission severely. Throughout

the years, gear design experience has beengained
and collected into standards such as DIN (Ref. 1)
or AGMA (Ref. 2). Traditionally two types of

failures are considered in gear design: tooth root
bending fatigue, and contact fatigue. The
demands for llighter and more silent transmissions

have given birth to new failure types. One novel
failure type, Tooth Interior Fatigue Fracture

(TIFF), has previously been described by
MackAldener and Olsson (Refs. 3 & 4) and is fur-

ther explored in this paper ..
Observations of TWF

TIFF is characterized by a failure, approximate-

lymid-height on the tooth, which distinguishes it

from tooth root bending fatigue. Contact fatigue
andlor spall.ing craters are not a prerequisite at the
flank of a TIFF. In Figures 1 and 2, photos and a
schematic of a typical. TIFF can. be seen.

TIFF has been observed in case hardened
idlers. A test series with idler wheels has been

run. Out of 75 specimens, 20 were classified as
TIFF. Tooth root bending fatigue or contact

fatigue occurred in the other specimens.
TIFF Mechanism

TIFF is initiated in the interior of the tooth.

Other known fatigue failures initiate at the sur-

face. A failure type called Zahnkopfbruch in
German. starting from spalling craters at the
flank, has been reported by Shultz and Sauter
(Ref. 5). Hence Zahnkopfbruch and TIFF are not
the same type of failure, although they may
appear similar. Alban (Reef. 6) described stress

ruptures, which have a fracture surface similar to
TIFF. However, stress rupture is 001. a fatigue

fracture since the crack is formed during the hard-
ening process.

TIFF is the result of: 1) COllistant residual ten-

sile stresses in the interior of the tooth due to case
hardening. and 2) alternating stresses due to the

idler usage of the gear wheel.
Ana1ysis

FE-model/or mesh cycle simfliaJiD.n.To ana-
lyze the crack initiation process in the gear, a 20.

FE-mesh was utilized, A plane strain 2D-mesh in
the normal plane (perpendicular to the flank) was

shown to give stress distribution in a. cross-sec-
tion of the tooth that is virtually the same as that
of a 3D-mes'h. Hence a 2o.-mesh can be used for
stress analysis of a complete mesh cycle. The FE-
mesh is shown in Figure 3.

With a parametric model of t11eFE-mesh

(developed in ANSYS, Ref. 7), an arb:itrary posi-
.- ---, I lion in the mesh cycle could be analyzed. The

gear calculation program LDP (Ref. 8) computed

the total force on one tooth as a function of posi-
tion in the mesh cycle. The tooth force was divid-

ed by the width of the tooth and applied as torque.
The residual stress due to case hardening was

found by applying an inelastic strain profile in
accordance with residual stress measurements.
The hardness penetration depth and ilts shape
were obtained by hardness measurements ..

Fatigue tests of the gear showed that shot peen-
ing increased the fatigue endurance limit by 36%.

Fig. I-A typical 'looth Interior Fatigue Fracture (TIFF) and a schematic of a
TIFF.

Fig. 2-Close-up 01 a cross-sectional a TIFF. The wing crack indicates the
propagatio.n direction of the main crack (from the interior of the tooth towards
the}ltink). .
11 GEAR TECHNOLOGY
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Residual. stress measurements of shot peened gear
wheels showed that the . hot peening increased the
compression stresses to a depth of 0.1-0.2 mm.

Crack inilialio.n criterion. In order to predict
crack initiation in high cycle fatigue during mul-
tiaxjall.oading, Findley (Ref. 9) suggested a.criti-
cal plane approach where the shear amplimde ft.)
and the maximum aormal stress (O'n.mnx)duriQg
one load cycle are used to form the criterion. The
criterion can be written

0'1' = '''!:til

wltere

I an equation for effective fatigue stress (findley
critical plane stress}. The criterion states that crack
initiation will occur if 0'1' is greater than. 0' ,crlC' Here,
O'erll and acp are materia] constants that can be
determined by combining the result of two
fatigue tests. Here. 0'''';1 in the core was, deter-
mined 'W' be 'O'crit.mrc= 479.8MPa while for the
case" O'cril.<:ast= W09O.0 MPa. The aep parameter
was determined to be 8ep,<llft = 037 andacp ••ase =
1.00, respectively. Shot peenjo,g is c-onsidered in
the FE-analysis by increasing the fatigue liotit
(Gail) 36% LIl:the ood'es.·of the model within 0,2
mm :from the surface ..The O'cril. and 'the acp para-
meter were taken to vary continuously between
the case and core in tile same maJIner as the hard-
ne s profile.

NumericJlI analysis. The fE-analysis is carried
through in two rages: 1) calculation of the tate of
tress hi tOly in dletooth during one load cycle.

including residual tresses, and 2) evaluation of the
risk of crack initiation. The engaging gear teeth are
analyzed in 19 different points of Ithe me h cycle,
each. point representing a ''frozerf' moment in the
mesh cycle. The points included nine points with
contact on each flank and one with the tooth
unloaded .. Results of the 19 analyses are combined
to represent one load cycle (i.e, one revolution of
the idler). The Findley critical plane stress is
fonned for every degree IQf plane inclination at
each node of the cross-section of the loaded tooth.
Th maximum Findley criticaJ plane stre at each
node is stored (or evaluation purpose .

Numericolresults. Inorder to judge th risk of
crack initiation. the crack. initiation risk factor
(CIRFJ must be calculated. This i done by divid-
i.ng the Fmdley crilica] plane tre by the O"cri,va1-
ueat every material point. A contour plot of the
CIRF of the gear can be seen m Figure 4b. It is also
interesting to eompare the emF for the studied
gear used as an idler and in a single stage gear; The
comparison can also be seen in Figure 4.
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(1) Fig. 3-Two-dimtlnswnaljinile element mesh.
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F.ig.4-Comparisoll of CIRF. 0) the twtied'gelU
wed as ,asingu stage gear, b) the studied gear used
as an idler.

The region with high ClRF is located approxi-
mately mid-.heigb~ of Ule tooth and sUghtJiy below
the case-core boundary. Thu • if a crack. i devel-
oped in the interior of the tooth, it will initiate
between the center-line and Ithe case layer .. The
CIR~ in the interior is increa ed by 20% if the
gear is used as an idler instead of as 8. single stage
gear. Moreover. the area (or volume) with high
CIRF is larger in case of idler usage ..Allalysi of
the risk of TIFF at differelIl. loads show that. as
the tooth load is increased. it is more li.kely to have
a crack initiating m the root than in the interior.
Thus, TIFF is a presumptive failure mode occur-
ring at medium load. i.e. the load level is between
the load at which contact fatigue .is achieved and
the load at with tooth rool bending fatigue is
obtained. This agrees weU with the experience
from the rig test of the idler gear.

Parameter Study
Crucial for a. successful gear design is that the

designer understands how different design. para-
meters :infill.ence the respcn e (cen:ain. propertie ),
'Of the structure. Such knowledge can be gained by
a factorial de jjgll. In contrastto a "one-factor-at-
a-time" approach. the factorial. design also gives
information about. interaction 'effects. For a
detailed discussion on factorial. design. ee 60x et
al. (Ref. 10) or Montgomery (Ref. 1I).

Here s 'a factorial design with five factors (A to E),

Marten Olsson



seated by an FE-anal.ysis determining the ClRF in
the unerior of the tooth.

Result of the paramete,. study. The result of
the factorial design is the CmF (response) in the
interior of the tooth denoted Yi for the ith experi-
ment (Table 4). Emanating from the results it is
possible to estimate the main effect. The main
effect should be interpreted as the change in
response while changing the level of the factor
from low to high. The main effect is given by

. [J.:+ [Ie,
mN+ "" -k+ L .Yi+-T L »; (3)

i=l i=l
where k+ and k- are the number of times the fac-
tor appears at highand low level, respectively ..
The result of the factorial design is summarized
in Table 2.

In Figure 6 the average of the factors regarded!
as significant is plotted. The main effect is the dif-
ference between the low (-) and l1:igh(+) level for
each factor ..

The greatest ieffuence 00 the CIRF ill the
interior of the tooth comes from the factors A
(Gerlt). C (slenderness ratio), E (tooth load) and
B (acp) in that. order. The influence 011 the CIRF
in the interior from the factor D (the carburizing
depth) is less than 5% but, somewhat unexpect-
ed, it is negative. This means that the lower the
earburizing depth, the higher the risk of HFF . .It
is also worth noting that the influence from the
carburizing depth (factor D) is less than the
interaction effect of O'eril (factor A) and the slen-
derness ratio (factor C).

Since it is desirable to have as Iowa CIRFas pos-
sible, the optimal.settings of the factors are A+, B-,
C- and E-, meaning high O'eril in the interior of tile
tooth, low slenderness, low tool.hload and low acp'

Engineering Design Metb.od
What so far has been shown in the present

paper is that it is possible to predict and analyze
TIFF by applying the FEM. However, this .is time
consuming and not appropriate in the design stage
of gear development. Therefore. an "engineering

Aller:ageof factors and Interaction

Fig. S The sle1lder (left) and not-slender (right) geometry compared "".itk the geometry olthe original tootl, (middle).
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Fig.. r-The average of the facto.n with most .influence on the elRF in ,the inte-
rior: The ove.raUmean is marked .by the dashed line.

D Carburizingl depth O.9mm L5mm
E Tooth force 1238 Nm* 21164Nm*

ness ratio. C (defined as toe ratio between the
height of the involute «da-dpf)/2) and the tooth
thickness (Syn) half-way between the traasition
from root fillet to involute (<iFf) and the addendum
diameter (da». the carburizing depth (D) and the
tooth load (E). For each factor. two levels were
assigned. one low (marked with.a minus sign) and
one high (marked with a plus sign), The low and
high level of each factor is set to approximately
75% and 125%, respectively, of the value of the
original (previously analyzed) design of the stud-
ied gear. In Figure 5, the slender and not-slender
gear design are compared with the geometry of
the original gear wheel,

For details about the tooth geometry, see
Table 3. The levels of the factors are given in
Table r.

Here, 32 experiments were conducted in
accordance with an ordinary L32 orthogonal
array. Each "experiment" in the array is repre-
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design method:' (EDM) was developed and imple-

mented in MatLab .

.Adesign method based on superposition of
elementary solutions. Two basic assumptions are

assumed for the EDM. These are:
i) The critical Findley plane is assumed to be per-
pendicular to 'the center-line of the tooth.
ii) Stresses itt the tooth interiora:re expressed

using elementary solutions of elasticity theory.
Normal stresses are estimated by beam theory.
Shear stresses are estimated with the half-space
elution combined with beam theory,

Basically, three types of superimposed stress

states, acting on the pre-assumed criticalplane,

need to be considered. These are i) residual stress-

es due to case hardening ii) normal tension stress-
es due to bending and ill) shear stresses.

Residual stress. Abeam (or roo) with varying

em s-section can appmximate the tooth in the

residual. stressestimation .. In a surface layer wilh

thickness dCeqv. a constant volume expansion ~ is
prescribed. A sketch of the simplified tooth can be Fig. 7-Simplified tooth.
seen in Figure 7,.

The width of the tooth is b, the height is II and
the varying tooth thicknessas a function of the

diameter dy is given by syn(d,J The stress in 'the y-
direction in the interior oflhe tooth can be
neglected. By assuming that stresses are homoge-

nous in case and core, respectively. and combin-
ing equilibrium and!Hooke's law in the x- and z-
direction of the toollh. the folowing expression of
re idual stress is derived:

A

• (s .(dy) - 2dc +b)
O'x-core= O'n:s<d,) ::: ZEEbdceqy )'!! .. S" (4)

syn(dy)bO-v)

Equation 4 is valid at the center line of the tooth,

but FE-calculation has shown thatlhe residual
stress in the x-direction of the tooth is fairly con-
stant over a region on both sides of the center line.
Therefore, Equation 4 can be taken to hold~orthe
interior of the tootll, not on}yal the center line ..

Nomud stress du,eto ,tvothload. Consider a
gear tooth as in Figure 8. Here, dey is the bottom
diameter of the active flank, da is the addendum
and dy is an arbitrary diameter. F(dy) isthe total
tooth force as a function of'the diameter ..The max-

A

imum normal stress at a point P at diameter dy a

distance i" from the center line is given by:

where

11.189

Fig. 8-Tooth load 011 gear tooth.
Shear stress. In estimating the shear sire s

amplitude at point P due to the tooth. force, a pure
beam analogy does not result in an acceptable

estimate. The sires di nribution, according to
Johnson (Ref. 12). in an elastic half-space, as in
Figure 9, due to a line load is given by

(7)

However, the half-space solution will result. in
stresses on the tooth. boundaries (ill and il2) that
are not present in the real case (:i.e. free surfaces
are always stress free).

Since linear elasticity is assumed, superposi-

tiOIl can be utilized andthe error of the non-stress
free boundaries can be compensated for. Tile
method is to superimpose a stress state on the

elastic half-space solution that eliminates the
(6) stresses at the boundaries (i.e, subtract boundary

stresses). lIt order to implify the computation,
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Fig. 9-Elastic half-space estimatio.nof the contact problem in the tooth..
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tile tapered tooth is approximated! by a. beam, with
constant thickness, The superposition technique is
illustrated in Figuce 10.

Consider the compensating solution (in Figure
10). The stresses on 01 and 02 in the compen-
sating solution are given by the half-space solu-
tion (n Figure 10). After subtraction. stress free
boundary conditions are fulfilled. Tile shear
stress due to the line load! on the half-space has
been presented. The shear stress due to the com-
pensation solution may be estimated! by beam
theory. The transverse force (T) on the studied
plane in which point P lays is given by integrat-
ing the compensating solution along the bound-
aries ell and °2, The latter integration should
only be performed from the tooth tip to the stud-
ied plane in which P lays. The contributions to T
from the two boundaries should be added to
make up the transverse force. The 'transverse
force at P is given by

where Xdis1 = (dy-d)/2 and S = (da-dJ,)/2. The
shear stress due to the compensating solution,
estimated as bending shear stress due to thetrans.
verse force T, is then given by

TS(£~'
tn

C = --I(dT")--=b--

where S(zb) is the static moment given by

(9)

However, it should be noted that the compensating
shear stress should only be subtracted if the tooth
force is p? itionedoutside the studied plane (i.e,
~ > dy)' The !esulung shear stress at point P in a

I planeat ely is thus given by
i
il·'tl' '" 1: 1- 9(d - .d) 1: c (l l)

)t~ u y n
i
i

I i where 9 is the Heaviside's step function. However,
ii in the Findley critical. plane criterion, it is tile shear

stress amplitude rather than the shear stress itself
that. is used. Therefore, the maximum and mini-
mum shear stress at each point is sought n is not
obvious when during the load cycle the maximum



risk of TIFF was decreased as the carburizing
depth was increased, This unexpectedrel.a:tion can
be understood if the bending stress in the tooth is
considered. The FE-analyses how that the region
in the tooth with the hlgnest CIRF is in the case-
core boundary. Also, when the carburizing depth
is low, the layer with the compressive stresses is
thin and hence. the bending sires in the case-core
boundary is greater due to the greater distance
from the center line. The conclusion is that the
effect 'of the bending stress is greater than the
effect of the residual tensile stress in the interior of
the tooth.

The parameter study also showed that the two
factors having the greatest influence on the risk of

'0/ =tB
P + acp;core (ores + oP olll1Dlll) (]3) TIFFareoCri1 in the interior of the tooth, and the

slenderness ratio ..This highlights a new problem

and the minimum occurs, respectively ..By imple-
menting the derived expres ions in a computer pro-
gram (here M_atLab is used), it i possible to deter-
mine the maximum and minimum shear stress at all
points m the tootlil interior, and the shear stress
amplirude can. be fonned by

max {1:. Ph.........,..1c - mini t.,n 1---110
't P= . Y -,- , -J' (2)
• 2

Findley str,ess. The total stress, in the radial
direction of the toolil (or in the x-direction as in.
Figure 7) is the sum of the residua] stress and the
bending stress. COllsequenlly, 'the Findley critical
plane stress can estimated by

The bar over the OF indicates that this is the
EDM approximation of the Findley tress. By
scanning through aU planediameters and! aU dis-
tances :from the center line, the point in the interi-
or of the tooth with maximum Findley stress can
be determined.

Comparison with FEM results
The total tooth force as a function 'of contact

force diameter is determined by the gear compu-
tation program LDP (Ref. 8). F(dy) is then approx.-
imated by a fourth-order, least- quare fit to the
calculated tooth force.

In order to, verify the engineering design
method. a comparison with an FE-analysis was
conducted. Since an evaluation of the CIRF for
different gear geometries is already made ill the
parameter study, it i possible to make a compari-
son for different geometries and parameter combi-
nations, The previously conducted FE-analysis
has shown that the area inthe interior of the tooth
with the highest Findley stresses is close to the
case-core boundary (i,e, at depth CD). ]n the
analysis, dceo:rv= 1.2 mm and .~ = 0.000833 are
used. In Figure ll,Bi compari on of the CIRF cal-
culated with. the engineering design method
(CIRF _EDM)and the CIRF according the FE-
computations (ClRF~FE) in the parameter study
is shown,

Wtis clear fmm Figure I] 'that the overallcor-
relation between the CIRF calculated by the EDM
and by FEM i good. It i noticed that the EDM
overe timates the CIRF. The average discrepancy
for all 32 investigated parameter configurations is
H % and never greater than 2'()%.

Discussion
The FE-analysis howedthat the hypothesis of

TIFF presented in this paper was strengthened.
The parameter study surprisingly showed that the

when it comes to gear design. When optimizing
gears for noise, usually the slenderness ratio is
increased, since slender gears allow hlgher contact
ratio andpotentially more silent gears. Therefore,
TIFF has to be considered as a possible failure
mode in future gear design.

'Conctusions
[II this work, tlIe gear tooth failure mode1FF

is described and analyzed. In the analysi • FE-
computatinnsare utilized in conjunction with the
Findley critical plane initiation criterion in order
to predict crack initiation. It is shown that the
TIFF cracks are initiated in the interior of the
tooth. Other results are:
• The region where the interior crack: will initiate
is located approximately mid-height of the tooth
and slightly below the case-core boundary.
• TIFF is a possibility at loads lower than. the load
where tooth root bending fatigue is achieved and
at loads higher than the load where contact fatigue
occurs.
• By usingthe gear wheel as an idler instead. of as
a single stage gear, the risk ofTlFF is increased by
20%.

A parameter study was conductedin order to
investigate which geometric and material parame-
ters influenced! the risk of .WIFf. The parameter
study was performed as a factorial design. The key
results from the study are:
• The parameters influencing the risk of TIFF
mostly are 0eril in the interior, the slenderness ratio
and the tooth load. The lower the ,oeri!' the more
slender the tooth and the higber the load, the
greater the risk of TIFF.
• Tbeinfluence from the acp parameter in the inte-
rior is small. but positive, meaning the higher the
acp' the greater the risk of TIFF.
• The influence of the carburizing depth on HFF

NOYEI!!I!!ERIDECEMB'ER 2000 :23



Appendix-Gear data for gears in the factorial design.

Thelgear datal at the two, Igear designs in the, factorial designl are given
intbe table below. fGrc'ompaliison.thegea r d'a.hllofthe 0rigina'i design 'ofthe
gear is given in Table,3. A sketch oftlte differem gear designs iis given in
Figure, 5,.In Table 4. the' c~ack ,initiationlrisk factors ar,e presented as they
were computed by FEMin the 32 experiments in the factorial design.

i.ssmall, and the risk of TIFF is lower for a high. car-
burizing depth than for a low catburizing depth.

An engineering design method (EDM) for
design against TIFF was developed, implemented
in MatLab and compared with. the FE-calcl.llations
in the parameter study ..The follnwing results were
found:
'. It is possible to estimate the risk of TIFF by the
EDM very quickly and with. acceptable accuracy .
• The EDM overestimates the CIRF in the interior
of the tooth compared to the FE-result by an aver-
age of 11%.
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Gear Units o',n
Traveling Bridge Cranes

J. M. Escanaverino

Introduction
Bridge cranes Me among the most useful

machines in many branches of modem industry.
Using standard hooks or other specialized damp-
ing devices, they can lift, transport, discharge,
and stack a variety of loads.

Gear technology progress has always been
influential to advances in bridge crane design,
allowing lighter and more productive cranes.
Many bevel-helical gear units are employed in
the traveling drives of big industrial bridge
cranes, as they form compact packages with cou-
plings, brakes and electric motors that other gear
units do not allow for.

A sketch of a typical individual wheel travel-
ing drive is shown in Figure I, with the electric
prime mover (a) and the gear unit (b), with IIusual
hollow low-speed shaft (c). The gear unit is
mounted on a floating base (d), common with the
prime mover. All the aggregate pivots are on the
low-speed shaft, which is vertically fixed at the
other end to the crane framework by means of
elastic blocks (e). The flexible coupling between
the prime mover main shaft and the gear unit i a
high-speed shaft mat is usually combined with a
drum brake (f).

In a number of cranes, frequent failures of
travel 'bevel gears pose a difficult problem for

(I)
(a)

(d)

Fig. I-Typical bridge crane traveling drive.
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maintenance. Open discussions have raised ques-
tions about the necessary service or application
factor to avoid such failures and the associated
downtime. Recommendations found in pres-
tigious sources give application factor values
from as low as 1.1 to ashigh as 3.0. In many gear
unit catalogs, the crane traveling drive selection
refers to the manufacturer, giving no other guid-
ance to crane designers or plant maintenance
engineers.

This paper focuses on the origin of the trou-
bles experienced witb the standard, general pur-
pose bevel-helical gear units used in the traveling
drives of medium and large size bridge cranes,
according to the author's theoretical research and
practical experience.

Nature or the Failures
Failures of crane traveling drives are usually

of a 'catastrophic character, with the sudden frac-
ture of one or several teeth in the bevel gear, ordi-
narily in the high-speed stage in the gear unit.

The above-mentioned failures are very diffi-
cult to anticipate, because time between failures
(Ref. 2) behaves chaotically. Sometimes the gear
works well for a relatively long period, in the
order of several weeks, and sometimes the gear
breaks down after a few minutes of work,

Such an irregular pattern of failure is usually
associated with mechanical resonance. But even a
detailed analysis of the bevel gear vibration
behavior in crane bridge traveling gear units gen-
erally shows no resonance at all in the gear mesh.
This fact may be highly misleading to an engi-
neering researcher trying to. find theorigin of the
above-mentioned troubles,

However, the bevel gear mesh is not the sale
elastoinertial system related to the high-speed
stage of tbe gear unit. Most important, according
to our findings, is the elastoinertial system com-
prised of gear unit's high-speed shaft and half-
coupling, including the brake drum (Fig. 2) ..For
the sake of brevity, (fie elastoinertiat system con-



stiruted by the gear una's high-speed shaft. and
ltaJf-collpli,ng with. brake drumi . referred to from
now on as the haft/coupling ystem,

to fact. almost. all ofthe torsional elastic com-
pliances of the haft/coupling system belong to,
the shaft. This is because of the much bigger
diameterand shorter axjallellglh of the ha1f~COI:I-

plingand its attached brake drum. Therefore, it
can be easily shown that

Where
,csh is the shaft' elastic compliance.
che is the half-coupling's elastic compliance.

All elastic compliances in (1) and after are given
in radl(N·m), according to the International
System of units. S1.

On the other aand.al~ost aU of the moments
of inertia of the s:haftlcoupling system relative to
its rotational axis belong to the half-coupling and
its attached brake drum. This i.s due to the very
small diameter of 'the haft as compared with the
brake drum. There~o;e, it can be easily hownthat

Is '" l,dj + IIIe • lilc (2)
Where

1mis the shaft's momenr of inertia.
file islhe Ilalf-()oupling's moment of inertia.

All moments of inertia in '(2) and after are given.
in kg.m2, according to the Intematienal System of
units, 51.

Being an elastoinertial system with. almost
lumped (concentrated) parameters, including
ollly one elastic element and only one inertial. ele-
ment,the main proper frequency fE of the
shaft/coupling syst m can be assessed by the
well-known expression

1~· 1f.E = 211: ... -c-. -1-
, I

Proper fiieql.lency in (3) and after is given in Hz,
accol'dimg to the International System of units, S1.

The resistive torque at the gear unit's high-
speed pinien (Fig. 2) has a pulsation with a fre-
quency equal to the me b frequency of the high
speed gear, given by the relation

Whe:re
I'Im is prime mover' rotational! frequency.
zp is high peed pinion' number of teeth.

Both mesh and rotational frequencies in (4) and
after are given in Hz. according to tile
International System of units. SI. Meanwhile. the
!lumber of teeth i considered non-dimensional

(1)

High-Speed Shaft
,

H.alf-Coupling with Brake :Drum

Fig. 2-ElastoinertiDl s,!slem ,comprised of (II I!igl,-speed shaft ,and haJf-coupling.
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.Fig.~Apptkmiofl factor foT' ,a bevel gear.

Under the excitation of the pul ating pinion
torque, the shaft/coupling system d velop 'Ior-
sional vibrations, which are uperimpo ed on the
otherwise smooth velocitypr'Oft1e of the gear unit
high-speed shaft. The severity of such torslenal
vibration is higher when 'the mesh frequency of
the bevel gear approaches. the proper frequency of
lite shaft/coupling system.

The degree of mutual approach of the above
mentioned frequencies governing the vibratory
process can be quantified by 'the tuning factor,
given by 'lbe relation

fN =--.:::.L
Z iE

The tuning factor in (5) and after is a non-dimen-
sional quantity, as long as both frequencies are
given in the same units,

According to widely recognized practice (Ref ..
3, 6),. an dasto:inertial system i .in at state of re 0-

(5)

nance u 0,. Ellg. Jose
Martinez
IEscanallerino
i.s a g ar consultam and a
prof~s or ill the
department of engineering
as rh~lnstituto Superior
PoW nico Jose An/onio
Ech~trri6 (ISPJAi!}.

(6)

As the traveling drive operates under variable
speed, the tuning factor of the sh.afucoupl ing sys-
tem sweeps a range of values. According to the
commandgjven by the crane operator, the tuning
factor staya stochastically in one or another value HO\i(JM, Cuba.
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during a certain time.
iff enough time is spent under condition (6),

the amplitude of the pulsating t.orque can reach
high values. Such high values can develop low
cycle volumetric fatigue damage on the teeth of
the bevel geM, leading to its quick fracture.

The overload imposed by the resonance effect
can be expressed (RJefs. 2, 3, 5) by means of an
application factor

I
KA. '" -;=========

O-N1P+[
Where

~.is the factor of viscous damping.

The factor of viscous damping in (7) and
after is given in (N'm)lHz, according to the
International System of units, SI. The applica-
tion factor, as it is well known, is a non-dimen-
sional magnitnde,

There isa moderate degree of viscous damping
duetooil film in th.egear mesh androlling bear-
ings, as well as from the internal friction of the
elastomeric element in the coupling. Therefore,
critical damping in the shaft/coupling system is
assumed. Such condition. is the ~imitbetween light
and heavy viscous damping ..Critical damping is
present when relation (8),holds

=

The values of the application factor KA. under
the assumption (8) are plotted as a function of
the tuning factor in Figure 3. It is interesting to
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Fig. 4-Applicalion faclor jor a bevel gelll' with a hydro4YlJll1llicclutch.
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note that when tbe tuning factor equals unity,
the application factor reaches its maximum value

K A mil'{ = 3.14 ,(9)

(7)

That is, the torque transmitted by the bevel pair
of the gear unit can reach a value more than
triple the nominal, enough to fracture its teeth if
no. ample streogth has been left.

In conformiry with this result, the service
factor of 3.0 according to AGMA 60l0-F97
(Ref, I) appears adequate even when resonance
is present Therefore, to dimension a bridge
traveling gear unit fora bulletproof quick:
design, or for an emergency overhaul, a service
factor with the value of 3.0 could be used, but
obviouslyat a cost.

On the lnftuence of Motor Controllees
Many of the failures in the high-speed bevel

gears of crane bridge traveling drives appeared
after the advent of the solid-state variable speed
controllers far the electric prime mover'S. These
controllers yield an almost constant torque at
the prime mover main shaft during the starting
period, suppressingthe strong saw-tooth torque
ripple characteristic of the prime movers under
the older magnetic controllers.

AppaJ'ently, a number of crane designers
shortly after being acquainted with the new
high-technology motor controllers, began to
discard the old hydrodynamic clutches (the so-
caned hydraulic couplings) from the traveling
drives of new design as an unnecessary piece of
hardware. Consequently, the connection be-
tween prime mover and gear umt was effected
by means of a simple flexible coupling, normal-
ly combined with a drum brake.

However, no flexible coupling bas the strong
viscous damping characteristic of hydrodynam-
ic clutches, which do. not allow for high values
of resonance loads .. Let the increase in viscous
damping of the elastoinertial system due to the
intrnduction of a hydrodynamic clutch beesti-
mated conservatively as twofold. Then, as
Figure 4 shows, the maximum value of the cor-
responding application factor will be under 1.7,

This result can justify the service factors
from ].5 to' 2.0 given by certain manufacturers
for bridge travel gear units, presupposingthe
use of hydraulic clutches. However. many times
very similar values are recommended without
any other necessary condition.

Therefore, to avoid unexpected problems, it
is suggested that the replacement of hydraulic
clutches with ordinary flexible couplings in dri-
ves with modern motor controllers should be

(8)



undertaken ,only ,after 3) dynamic analysis of the
shaft/coupling :system.

Suggestions to Manufacturers
AGMA standards poin.t to the application

engineer as responsible for an overall system
design that avoids operation at resonance.
Neverthelessvgear unit manufacturers can abo
take some basic measures to avoid near :reso-
nance operation of speed reducers 'equipped
with standard drum brakes tIiIatare typical of
crane traveling bridge drives.

There are two cemplementary cbaracteristics
:in a non resonant-prone gear unit for crane trav-
el drives: Minimum elastic compliance of the
pmion shaft and minimum mesh frequency of
'!.he'bevel gear.

Both characterisecs tend to decrease the
value 'of the application factor as given by (7),.A
shorter and 'oversize diameter high-speed shaft.
allowed by an improved bearing design, seems
Ito be a practical. way to attain, thefirst charac-
sen tic. A high-speed pinion with a smaller
DUmber of teeth, allowed by a special design of
the bevel gear, seems to achieve Ithe second
characterislic.

Solutions for Existing Systems
On the user side, tile instaUation of Ilew gear

units with a 3,.0 service factor may be too costly
and beyond the possibilities of existing travel
drive sysl,em:s without a major overhaul.
However, there are three complementary modifi.-
cations rhat can be done to an existing crane
travel drive to improve its resonance behavior:
W.Minimize the compliance ofthe pinion shaft.
2. Mjnimize the mesh frequency of the bevel gear.
3. Minimize the moment of inertia of the high-
speed shatt half-coupling.

AU three modificatien tend to decrease the
value of the application factor as gilven by (7),..
The first and second modification can be
achieved by the same ways suggested iill the for-
mer cction,at onlya fraction of the co t of at

new gear unit. To minimize the moment of iner-
tia of the sha:ft/coupling system. a simple solu-
tion is to invert the flexible coupling, as shown
in Figure 5. This way, thehigh-speed shaft of
the gear unit receives the smaUer half-coupling
(a), with a. minimum moment. of inertia, as it
lack. Ithe brake drum (b).

A PracticaEExample
A major industrial enterprise in Soutll

America has two, special-purpose traveling
bridge cranes, each with a total mas-s of W65
tons, working around-the-clock in a pit-furnace
building. The bridge traveling drives for the

'Illble I-Dynamic: data of Ole origlJUd driva..
----,

~ramet.er II VII'I f!,----------------------+-------------------.-----------
'I 2_1l·I.Q-~ radt(N-m)

!
IE 178 Hz

0., from II 'to 20 Hz

Z, II

fz from II to 220 Hz

N from 0 10' 1.24..
Kit. from I 10,3.'14

2

lovemd

---=- ,

.Fig. ~lnven;ion ~fjlexiblecoll-pling.
mdividual motoring wheels of each crane were
composed as follows:
1. A slip ring Ale induction electric motor with
a nominal power of 25 kW at a ri>tational fre-
quencyof [9 Hz (1,[40 min-I), under an oper-
ating regime S3 25%.
2. A solid-stateelectronic controller forlhe elee-
tric motor, which regulates speed and torque
through stator tension and rotor resistance.
3. A bevel-helical three- uage gear u~t, with a
nominal ratio of W:71. and a main stage center
distance of 200' mm,

4. A flexible coupling between motor and gear
'unjt combined with a drum brake. The gear unit.
bill-coupling carried the brake dRJm.

TliIecrane designers selected these gear units
using a service factor of t5, as proposed in the
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Table 2-Dynamic data or Utemodified drives.
I

Panunttel"! VlIlueIF--~~~--~:~~~--------T--------------~~;;'~~~'-~;~)---------------
. I. I 7.54· 1(".3 kg·m2

I
I
I

I
"II,
t

483 Hz

from 0 to 20 Hz

9

from 0 to 180 Hz

from 0 10 0.373

from I 10 1.15

technical catalog of the manufacturer. However,
justa few weeksafter plant start-up, there were
serious troubles with broken teeth in the high-
speed stages of the gear units. Time between
failures ranged tocha:sticaUy from 15 days to [5
minutes. It made no difference if spare parts
came from the original. equipment manufacturer
or from other source .

After a eries of attempts by different
expert. the problem remained unsolved. The
crane manufacturer proposed new gear units
sized according to a 3.0 ervice factor. The
author was subsequenUy caned-in by the com-
pany as an independent advisor.

Under author's counsel. in-depth research
into the dynamic of the original drives was per-
formed. The most important results are given in
Table L The meth ds and techniques used in
this research are described above.

As can be seen in Table 1. the sbaftlcoupling
system of the original gear units operated welt
deep in the conventional resonance zone, which
covered no more than 24% of all the operating
range of travel speeds .. Consequently, the bevel
gear received strong loads. up to 3.14 times the
nominal, according to an unpredictable program
that led to tooth fractures after a short period of
time. The solution had a five-point strategy as
follow:
1. A new bevel. gear pair was designed and man-
ufactured. with fewer teeth in the pinion, to
lower the mesh frequency.
2. An optimum pinion designallowed a bigger
diameter shaft 1.0 increase the system's proper
frequency.
3.. The brake drum was transferred to the motor
shaft to increase the system's proper frequency.
4. The [lew bevel gear pair desig-n was optimized
for durability and strengtll (Refs. 4. 5,. 7) using
the same materials and within the same space.
5. A stronger taper roller bearing support lor the

30' ~E"'R TEC>lNOLOQY

high-speed p.inion was devised to tit the same
gear unit case without any change.

The dy-namic data of the modified shaftlcou-
pling system are found in Table 2, which shows
that due to the reduction of the mesh frequency
and the sharp elevation of the proper frequency,
the tuning factor now covers a much smaller
range. Therefore, the maximum value of the
application factor has fallen to only 1.15.

Thanks to the reengineered high-speed state,
the former high rate of bevel gear failures went
to zero. Tbis was accomplished at 20% of the
cost of new, biggergear units ized to operate
with a 3.0 service factor. Now. after four years
of field experience, tile solntionhas proved its
effectiv·eness.O
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Gleason Technical .suppul'l' Cenln', [ti~ v/, ME

GlleasonOpens New
Tech SupportICenter

Gleason Corporation has announced
the opening of its new technical support
center at 46850 Magellan Drive. Novi,
Michigan. This facility will bring an
array of gear manufacturing support
services '10 cu tomers in lhe Michigan
and Western Ohio regions,

The new facility place many gear
manufacturing solutions and ervices in
close proximity to the important Detroit
marketplace, and help ,ensure that
Gleason's customers will receive fast,
hands-on respon es to their needs.
Gleason customer w.ill have increased
local acce s to comprehensive trainiog
resource ; process and application engi-
neering support; tool management
including, in some areas, pick-up and
delivery; spare parts inventories and On-
site service per onnel to help reduce
repair and maintenance downtime.

West Industries Becomes United
Gear and Assem'blyInc.

On September I, 2000,. We t

Industries of Hudson, Wisconsin, a
United Stars Company, became United
Gear & Assembly Inc. (UGA), a world-
class manufacturer of gears. shafts,
assem:blie and heat-treating operations,
The company reputation was buill on
their responsiveness to. customers, satis-
fying customer requirements and work-
ing successfully within narrow shipping
windows, UGA meets specific market
conditions by util ..izing techniques that
respond to. customer orders with. zero
rejects and zero turn-around.

UGA has added new facility
improvement and service available
from: a single source. With the ability and
experience for additional value-added
processes, UGA is committed to contin-
uous improvement with their manufac-
turing system and with customers' parts
a:mdcomponents. UGA offers a totally
integrated supply source, including engi-

[leering, machining. heat-treating .. plat-
ing. assembly and a quality assurance
structure demanded by the marketplace.

IEmersonConsolidates Gearing
Brands Under EPT Operations

Emerson Power
Transmission (EPI).,
of Ithaca, New York,
has completed the
consolidation of
Emerson's gearing
brand under the

EPT organization, Effective September
I., 2000, EFT adds the US Gearmotor
brand of gearing products to its already
extensive gearing portfolio. Other brands
include: Browning brand helical, bevel
and planetary speed reducers and gear-
motors, and Morse brand worm gear
reducers and miter boxes.

According to Bill Boggess, vice
president. of strategic planning for EPI,
"This will enable the US Motors organi-
zation to focusall its efforts on electric
motors, and EPT to focus oa all gearing
and other power transmission products.
Additionally, it. enables Emerson to pro-
vide an enhanced support team to serve
all of our gearing customers more effi-
ciently,"

Nations,1Broach &: Machine
Becomes N!achi Machining

Techno:logy
National Broach and Machine Co.,

the manufacturer of Red Ring® prod-
UC1S, a world leader ill broaching, gear
manufacturing, mil forming equipment
and tooling. i changing its name to
Naehi Machining Technology Co. The
Red Ring® trademark will be retained.

Nachihas worldwide manufacturing
facilities and service support offices with
aver 6,800 employees. Beside broach
and gear manufacturing tools and equip-
ment. Naehi is also known for the manu-
facture of specialty steels, cutting tools,
robotics, hydraulics. bearings. heat treat-
ment equipment and specialty machines.

National Broach and Machine Co.
bas been a part of the Nachi family since
199]. Together, Nachi and National
Broach and Machine share over 140

years of processing experience for cus-
tomer broach and gear manufacturing
needs around the world.

New Managing Directorlar
SumitomoC-yc:loEurope

Worldwide power transmi sion spe-
cial ist Surmtomo Heavy Industries has
appointed Mike McCalln as managing
director at its European subsidiary.
Sumi.tomo Cydo .Europe. The move is
notable because it is the first lime a
European has taken full control ince the
Japanese gear giant bought the company
from its former German owners in 1993.

McCann originally joined the com-
pany in 1998 as sale and marketing
director, moving from UK competitor.
David Brown Radicon. He takes over
from Fuminori "Frank" Miyoslli. who is
returning to Japan to take a senior posi-
tion in lbkyo after seven successful
years in Europe and six years previou to
that withlheir American sister company
in Chesapeake, Virginia.

Odds and Ends
AS~ Machinery Company has been

named me exclusive ales rep for Korean
hobber manufacturer. Jeil Heavy
Industries. • Steve K. Peterson i the new
Vice President of Sales, Midwest
Regionv for SU America, Inc. • ArtIS
Corporation has announced a joint ven-
ture wi.lli NN Wnc. to manufacture plastic
gears and components for office automa-
tion equipment and industrial applica-
tions in Guadalajara, Mexico. • Multi.-
Arc and Bernex we coming together
under one name: Ionlsond, Ine., which
will be a provider of PVD and CVD
coating services and equipment 0

Tell Us WIIIIt You"" ,..

If you found the.e items of interest and/or I

useful. plean ctn:1e 314-

If youdidnot care for these items, chleMI.

If you would Kite to respond to this or any
other article In this edition of G,IT Techn·
oIogy. plel.e fax your response to the
attention of Randy Stott. managing editor. at
847-437-6618 or send e-mail messages to
peoplBflgeBrtflchnology.com.
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CPMllHllighPerf'ormance Too,:1 Steels
Expanding 'the IRangeof
Performance Capability

+ Thmughout his 25 years at Crucible Specialty Metals division, Ken Wojslaw has 'gained a
Ireputation as "Mr. CPM •.the Prince of ,Powder."These days. Ken not only runs our CPM shop,

Conventional Tool Steel he lisalso overseeingl the' exciting 'expansion of our powder production facilities. scheduled forc: eRIC, ibl. e . .comPletiOnlin2001. Others may attempt to imitate our CPM •.but they can't imitate our Ken!

Service Centers
A Division 0' Crucible Malerlals Corporation

Crucible Particle
Metallurgy (CPM)

The CPM process
results in a homogeneous
microstructure with a
uniform distribution of
extremely fine carbides,

CPM Tool Steel

Ken Wojslaw, *
Director CPM Powder Facilities,

8M

If you're lookingl for superior wear resistance'. greater toughness, hig'her red hardness, lmproved
machinability, or more consistent heat treat response, then we've' got a CPM tool steel for you!

In 1970, longl beiore others even thought about P/Mi tool steels, we began pmduction of CPM
steels at our Specialty Metals division in Syracuse, NY. What a success! Since that time' our
CPM product line' has continually moved towards mom ad\lanoed" more highly alloyed steels
which offer superior properties as a direct result of the CPM process.

'CPM High S,peed Steels: In 1976. our CPM Rex 76 (HRC '68-70) revolatioaized the cutting
tool marketwitll the highest combined wear resistance. toughness and red hardness available.
Our new CPM R'ex 1211 (HRC 70-72), just released in 119991

, again offers the highest combined
wear reslstance, toughness and red hardness now available.

CPM Tool Steels: In 1978 our CPM 10V set new standards for wear resistance in cold work
toolingl, Today we offer an entire family of "Killer V" high vanadium tool steels including our
CPM 3V,9V,10V,'5V; and stainless 420V; and we've got more' under development.

Innovative In 1970 and still innovative today, Crucible o,ffers
the widest selection of tool steels available anywhere.

For the Crucible Service Center nearest you, please call:
800..365..1185 or visi.t:www.cruciibleservice.cam

CIRCLE 135
CruobIe. CPM. Re.>. 76, 121, 3v' !Iv, rov. rS\l, 420V slIIlIIgisr/llll(j rrademlrts of Crucible MSlf1dals com.

http://visi.t:www.cruciibleservice.cam
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IGEAR
MANUFACTURING
MACHINES:

Bellel Gear
'Gener,llting
lMachines
American MachlIleJY &

Engineering
Basic Incorporated

Grou-p
The Gleason Works
Great I.akes Gear

Technologies
KlilIgtblberg SOIlne

GmbH
Uebhcn- 'GeM

TedmoIogy Co,
Oerlikon Geartec AG
Sales Consultants
SUAm£rIi£a
WMW Machinery

Broaching lMachines I

American Broach &
Machine Co.

American M!lChinery &
Engineering

Ann Arbor Machine
Apex Broach &

Machine Co.
RH. Jones Machine &

Gage
Colooial Tool Group
Oankshaft. Machine

Group
, DeIroit Broach

f~Corp.
GenemllBroach &

Engineering
Great Lakes Gear

ThcIrnoJogjes
Kingsford Broach &

Tool
Miller Industrial

Service
Nadii M~hining

ThcbnoIogy Co..

. The Ohio BAl8dI &
Machine Co.

Oswald Forst GmbH
Sales Consultants

, 1)1 Miles Inc,
U.S. Broach &

Machine

Burnishing
lMachines
Acme Manufacturing
Great I~ 'Gear

Technologies
HWHearlland
M&M Pl'edsioo

Systems

Chamfering
Machines
Acme Manufacturing
Ameri.cm1 Mocltinery &

EngineerLng
American Wera. In!:.
B~ic InOOl'pOnlf£d

Group
Chwnfennulic Inc.
The Gk.>ason Works
GM]
Geeat Lakes (leN

Technologies
Llebhen- Gear

TechooIo.gy 0.
Mitsubishi Machine

Tools
Nacld l\Iladllning

ndwoIogy Co.
Redin Corporation
Schenck Turner
SPF Specialties Ud.
S America
Thyssen Drillunit
WMW MlIdJineI:y

llI'ebuni'ngl M'Bchines
ACIIiIC Manu.fiK;turing
AmeriCl!Il MaclIincry &

lEogineeling
AS] .Madtinery Co.
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Engineering

ASI Machinery Co.
Basic Incorporated

Group
Bevel Gears (India) Pvt.
Boum&Koch

Machine Tool Co.
Cole Mfg. Systems. Inc.
Ftillows Corp.
The Gleaso!! Works
Great Lakes Gear

Technologies
KIingelnberg SOOne

~I':I' AmcriaI, u..c.
Laser Madllning Inc.
Lees Bradner Div. of

Fayscott Co.
Liebherr Gear

ThdmoIogy Co.
Nl!chi Ma.chin.ing

Technology Co.
Oerlikon Gel!rtec AG
SUAmerica

Basic Incorporated
Group

Bnrlytic Systems
Charnfermatic Inc.
The Gle!!SOn Works
GM:I
Great lakes Gear

Technologies
Holroyd
Uebherr Gear

Thdtnology Co.
Mitsubishi Machine

Tools

On·.Une Senrices,.lnc.
I Redin Corporation

Schenck Turner
SPF Specialties Ltd.
SUAmerka

I Thyssen Drillunit

Gear Cutting
MachInes
Able Tooling
American Machinery &

THE PURDY
CORPORATION

ISO 9002 CERTIFIED

586 Hilliard Street P.O. Box 1898, Manchester, a06045-1898 U.S.A.
Telephone: 860 649-0000 • .~ax:B60 '645-6293

Home Page: http://www;purdytransmiss;ons.eom
E-Mail: .sales@purdytransmissions •.eom
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Gear Grinding
Machines
American Machinery &

Engineering
ASI Madll.nery Co.
Basic Incorporated

Group
Belden Machine Corp.
Bluegrass Precision

Machinery
&um&Koch

Machine Tool Co.
Cole Mfg. Systems. Inc.
Eltech Inc.
The Gleason Works
Grear Lakes Gear

Technologies
01'1 Technologies
Hermes Machine Tool
HOfler Maschinenbau.

'GmbH
I Hoglund Technology

Hulfman Corporation
KlIpp T~no.logi~
KIingelnberg SOhne

GmbH
Llebberr Gear

Teclmology Co.
Miller Industrial

Service
Mitsubishi Machine

Tools
Noclti MacI1iniQg

~Co.
OeilikoD Geartec AG
Okamoto Corp EDM
Reishauer Corporation
Sales Consultants

I SUAmerica
Wilton Machinery
WMW Machinery

IGear iRolling
Machines
FGT Gage & Systems
Oreal lakes Gear

Technologies
Nacbi Machining

'Thchnology Co.
Nippon ITM Inc,

IHardGear Finishers
The GI.easo!Il Works
Great lakes Gear

Technologies
Kapp Thchnologies
Koepn- Anoi:a, u:..c.
Liebh.en- Gear

Technology Co.
Nadtil Macbining

TedulOlogy Co.
SUAm.criCII

Hobbing Machines
American Machinery &

Engineering
ASI Madlinery Co.

B.H, Jones Machine &
Gage

Basic Incorporated
Group

Bevel Gears (India) Pvt
Boum&Kocb

M!!dline Tho! Co.
Eltech Inc.
GA-Heartland Machine

Tool
Gear Cutting

Technology Systems
The GI£ason Works
Great Lakes Gear

Technologies
Hermes Machine Tool
Jamal Gear Machinery
Koepfer America,

LLC
Lees Bradner Div, of

Fayscott Co.
Llebherr 'Gear

"fechno\ogy' 0.

Mitsubishi Machine
Mitsui. Machine

Technology
Namii Madiinin

Teehnology Co.
Reishauer Corporation
SalesConsuhants
S· .America
WMW Machinery

Honing Machines
Basic lncorporatedi

Group
Bates Technologies
Belden Machine Corp,
Bluegrass Precision

Machinery
f~IuCorp.
The Gleason Works
Great Lakes Gear

Technologies
GTI Technologies
KlIpp T-cchnologies
Liebherr Gear

Technology ICo.
, Micromatic Textron

Nadll Machining
TechnQlogy Co..

Reishauer Corporation
Sidley Diamond Tool
SUAmerica
Sunnen Products Co.

I'nspection Machines
Alpha Precision Inc.
American MilChim;:ry &

Engineering
AS! Madtinery Co.
Basie Incorporated

Group
Bluegrass Machinery
Cole Mfg. Systems, Inc.
Orown~owertl'9iD
D.LG.I.T., Inc.
Dyer Com-PII---"y
Fellows Corp.
FGT Gage & Systems

mailto:.sales@purdytransmissions
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The 'GIaso!:! Wens
Gn:a! Lakes Gear

TeclmologiCi
HilDa' M.:-tllne:rlblm
Holroyd.
rrw Heartland

I Jamal Gear Madtinery
I ~Siihne·

:Kokusai lnc.
Ue:bIJuI' 'Gear

nclmoIogy Co.
M&M Predsio1I:

,systems
Mahr Feduall
Manufactured Gear &

Gage
Milla lncIustrial

Service
Mooo:~

Solutioos,
-add~

1i.dmology Co.
. JPPUU ITM Inc.
0erilJr0n Geartec AC
000 Sokki Technology
Precision De-rices. Inc.
Preci5ion Gage Co.
~ F.q~prneI'U

Compan,
l'roIiIe ~Ine.
Rom-TedmoIogy, Inr.,
R.5d). HOlbrook &

HeJJdersoo. Inc.
Spline 'Gauges Ltd

America
TSK AmericDJ
WesI:-.Met Instrumeo ,

KeyseatLngl
acb:ines

American Machinery &
Eoginecring

Elmass North! America.
Leisbi-iu
MillS & Mmill LP.
1be Ohio Broach&:

Madrlne· ICo.

Ila,pping IMachines
8wiic Ina:Irponded

Group
Bluegrass Precision

MadJiner)r
__ ~'GIr.tionWoQs,
~S(ime
Lapmaster

International
Lkb.oolT 'Gear

1EdmoIogy C,o,
0ertiImn GeartEc: AC
Sunnen Prod.ucts Co.
WLIIOO Mach:inery

~pba fu:cmolll Inc.
Amcrican Machinery &

Engineering

ASI Mad'linery Co.
• J:ooorpontedl

Gmrp
Bluegrass Precisioo

M~
D.u:nT .. 1nc.
D)w O:xnpauy
10-__ ws COI'po
FOr 'Gage" Systems
Oreal L.akes 'Gear

Tecl!nolqgies.
rrw HeanJand'
~Siih.ne
l.JitbIJe;rw (dar'

ficlmoIogy 'Co.
M-M PndsIooI

Sts --

Mahr Feden!l
Millrr lndusIriaI Servia:
Ono SoW Tecboology
Precisioo Devices, Inc.
PreI:kIoo. Gage Co.
Process Equipmenl

Com,pany
ProIik Engfneering
:RJ HOlbrook &

Hmdeb1n, Inc.
SpJ!ine Gauges Ltd
TSK AIne!'ica
UniUld Tool Supply

Rack Millers ,and
ICoHers
American Machinery &

Engil1eel:iI1g
Bask: lnmrpIndlld

Group
Boom&:. Koeb

MadUllI! TooiI Co.
1RM Inlmlmiona1. Inc.

Sha,ping IMachines,
American, Ma::binay &
Engmccring
ASI Machinuy Co.
(Jagc IDcorporated

GnKQJ
Bluegrass Precision

~
131mass. .onh .America
FtIIows 'Corp..
'[be 'Gbsoo Worb
Greall.ib::s Gea!r

Technologies
Hermes M!!Chine Tool
UebIIenI' 'Gt-ar

DdmoIogy Co.
Micromatic Textron
Mirmbishi Machine

Tools
WMW MachincIy

:SbavingllMac ' iDes
Ammcan MdIi:nery &
Eo .neertqg.~

G~p
Bluegnss PrI!cisioo

MacbiDery
1be GIIeIrsoo Worb,
Great Lakes Gear

T-a::hOO10g:ies
IJeblltrT 'Geu

'I'ilcIlnoIOgy Co.
Milsubishi M!!dtine

Tools
NadlIl Machining

'I'tdrnoIogyCo.
SUAmeI'iaI

SplinelGrinding
Machines
Alnt.rIcm. Macllinely "

gmeeri.!'!g
ne 'GIea<ion Works
liebbe!T Geu

1'ooImoIogy Co.
SUAmerial,
Wilton Macl.rinel'y

Spline Mining
Machines
American Machinery' &

Engineering
Bask loootpllraOOd

Groo,p
Boum&Kodt

Mad!ine TooII Co.
ne Gleason Works
Wilton Machinery

Spr.ne Rollin.
IMadline·s
Andersoo.coot, Inc.
Calcdooian Midwesl

~,1nc.
ColOnial Tool Groop
EmstGr6bAG
General Broach &

EQgincering
Great Lakes Gear'

Technologies
Micromalic Textron
NIIdtI MadtlD.lng

TedL.nology Co..

TestingllMBcIdnes
AIncricarl SII'tS!>

Technolog"lCS, Inc.
Bask Incorporated

Group
~I Gears (India) PVI..
D.LG.L T.,Inc.
Dyerc Company
FeDoCorp.
FGT Gage & Systems
The ~ WorI!iIl
GMI
GreatLakes Gear

TechnOlogies
rrw Heardand
~berg SOh:raei
.~. tkaI Treating

Company

JElL
SOUtH~OREA

150 up to 1,8001 mm dla.
Gear Hobbin:g Machines
Convention,al, Nrc & CN,C

Solid cast iron, rigid and durable design. GE
- Fanuc controls ... high qualify at a great value
- more than 270 machines installed: in the USA

MOD -1'-2: JDJt-a .1111 tlllllll
MalI.Olame1er 26" 31.5· 39-
Mall. Pitch O.P.4" O.P. 3.2' O.P. 2.5-
Hob Speed 68-220 rpm 30-225 rpm 30-130 rpm
PRICE. InstJlIBdl $791.500 S10UIi.O $111.'50111

OS I-K' -320 to 4001mm dia ..
'solmIKo~EA Gear Shaping .Mcu:h]:ne

Semi-automatic '& CN!C
IBasedon a famous West·German design. to cut
internal gears, spur gears, cluster gears, segment
gears, pinion shafts, racks + helical gears.

Madel OSK-320 Seml-automaUc, internal gear dill. 400mm.
D.iP.• , 1:60-8001strokes/min. Price Installed $98,15001.-

5It A:SJli Machillery Co. - Sole Importer to liSA & Canada
516-0 River Highway 11200 MooresviUe. NC 28117-6830
Phone: 704-881-0790 • Fax: 70.c-881-na.51
E-man: asimachlnery@conninc.com

CIRCLE 153
NOVEMBEAll)iECEM~eR 2DDD 31
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Tlb,e: IGreal Gea~dini
M =-es BulTS VanISh Bel'ore Your EV

38 GeAR TECHNOLOGY

011 lodav. We"11
__ake, vour d untoo

Iroobles dISappear!

CIRCLE 146,

I..

OLS Model 1200

~, ,-
4 _ ~

. • (t ~.- ~

Kraulkramer Inc.
Liebh IT 'Gear

RdlnoIogy Co.
M&M Precision

Systems
Manufactured Ge:!r &

G3ge
Nippon ITM Inc.
<krWron Geartee AG
Ono Sokki Technology
Pn?dsIon Gage Co.
Profile EngLn~rlng.
RoW-Technology, Inc.
R!!5SeIl\ Holbrook &

Henderson. Inc,
Spline Gauges Ltd.
SUAme:rka
Trisys
UBMCorporntion
West-Mel Instruments

Thread. Worm Bnd
Flute Millingl
Machines
American. Machinery &

Engineering
Bask: lnoorpornloo

Group
EItecb Inc.
Gear Cutting

Technology Systl:Jru
1"11e Gleason ~orks
Holroyd
KcqlI"er AInIB:a, ~C
Leistritz
Reishauer Corporation
WMW Macbinery

01 course, there's not really a magical way to handle your
deburring needs. but we have the next best thing. OlS builds
turnkey systems with proven performance. We've become the
industry leader by offering the best overall, value:
'.' High-speed, high-quality systems
.' Quality components from brand-

name manufacturers
• A variety of standard base models

which can be adapted easily to
your needs

• Engineered solulions fOr practically
any application

• Trained staff of experts waiting to
assist you

D1herlGear
Ma nufactull'ingl
Ma.chines
American Machinery it

Engineering->
Hemng bol:!~
Generotors

Ameriam We!"!!Inc
-Polygo.n CIIJ1ing
(Projikrting)

Ataka Engineering-
Ower Sharpening
Madiillt!S

Belden .Mad:Une
Corporation-Bon'
Finishing Mochinn

Caledonian Midwest
Salcs--Gear RoUing
Machines

Colonial Saw Co'. -
Hob Sharpeners

D_WJ.T..Irx:. ---P.D.
Checkers

DoAIl-Sawing
Machines &. Btades

Eltech Inc. -SpluU!
Hobbing Mad!in,es

Ernst GrOb--Gear
Rolling Mac/ri/!t's

GMI-Tooth Rounding

&. P{}imlllg Machi/res
Hoglund Technology

Corp. - COl1f{JflJeri:.I!d
Wheel Dl'r!s.vers

Inducroi1eat. Inc. -
IndudiOll' HarrJenu\s!
TemperillK Systems

lnl!:TSU!le Tool Corp_ -
Herringbone and
Gear SllI3per Cutrer
SJwFpeni!lg F'lXIIues

Manufacturi ng
Technology Inc.-
Inertia Weldulg
Machines

Meecanica eva-
IDiOD Grinders

Mil~ubishi lAser-
Uu rOuliflg
Mochines

Oberlin Filter Co. -
Fiilmlilm Equipment.

.Pro.fSIII"/! Ftiwrs
One Cryo Inc. -

Cry'Ogenic Tempering
Equipment
Precision Devices. Inc,

-SlIifolte Textul'r!
Meascuillg Systems

R:adyne GorpoouiOIl--
Induction HeaIilIg
S)'s/ems

Raycon,Corpornlion-
Ws('rWeider.s

SPF Specialties Ltd. -
SId,·;ng· Machin'i!S

Trogetee Inc.-
7l117lkey CNC
Equipment for
CyclOid Gear Mfg .

Ty Miles Inc, -
&Ilidng MdChi1!e-S

USACR Technologies
Inc. -ID & Faa
Grinding Ma hines

West·M.ellnsrruments,
Inc. =Hardnes«
Testers

INON-GEAR
IMAICHINES

Cutter
Jnspectjon/SeHing
Machin.es
D.I.G.I.T~. lnc_
IOingelnbelg Si:lbne
Liebh!1rr Gear

Thdmdf~Co.
M&M Pn..'Cisi.Qn

Systems
!laIn Fedel"Bll

Oerlikon Geartec AG
Oliver [nstrul'lJenl Co.
Spline Gauges lAd.



_----------_1 PRODUCTS & SERVICES IN'DEX --. •••
Cutting Tool

I

~ha'pening
M'achines
American Broach &

Machine Co.
American Machinery

& Engineering
BH Jones Machine &

Gage
Basic Incorporated

Group
Colonial Saw Co.
The Gleason Works
Huffman Corporation
Interstate Tool Corp.
KJinge1nberg SOlme'

I Mitsui Machine
Technology

Mitts & Merrill LP.
Oliver Instmmem Co.
RUS1ieD.Holbrook &

Henderson. Inc.
Star Cutter Co.
SU Ameril.'a

II' EDM. i Machines
Ann Arbor Machine

I

Bluegrass fu:cision
Machinery

Clwmill
Technologies

Easco-Sparcatron
Hansvedl. Industries
K(lK International
Makino
Mecatool USA lld.
Okamoto Gorp EDM
Ra,ycon CoqJoration

Form Grinders
A~= Macl:Linety

& Engineering
f[le<:h Inc.
The GIeasor!I Work<;
Huffman Corp.
Kapp ThChnQIogits

, llibben GQr
Tecl1oology Co.

OerIikoo,'G~ AG
50 AllR!lica

HeaSTreating
Equipmenl
AFC'-Ho!croft r.r,c
Ajax Magnethen:nic
ALDVocuum

Technologies
Basic Ineorporated

Group
Bluegrass Precision

Machinery
Can-Eng Furnaces lui.
Capital Induction
Contour Hardening
ECM (USAllne.
Eqgineend Heat Tre!d
Flu.xtrol Manufactwiog

The Grieve Corp,
[nductohea! Inc.
K.H. Huppert Co.
Kllilgelnberg SObne
Kowalski Heat Treating
Laser I\IIadUning Inc.
Lepel Corpoouion
McEnglevan Industrial

FIIIIIIICe
Midwest Thermal- Vac
Nachi Machining

ThdmoIogy Co.
Pacific Industrial

FUl'IllICe
PillB.r lndustries
Quench Press

Specialists
Radyne Corporation
Surface Combustion
TOOCOInc.
Thenn Alliance Co.
v'T.M. Co. ltd.

ILasers
lI.H. Jones Machine &.

Gage
DJ.G.I.T .. Inc,
Huffman Corp.
Laser ~lacbining Inc.
Process Eq-uipment

I Ouencbing Presses
American Machinery

& Engineering
.Klingelnberg SO/me
Kowalski. Heal. Treating

Compl!!ly
Uebben- 'Geu

Tedmology Co.
Quench Press

Specialists
WabasbMPI

nueadllGrinders
American Machinery

& Engineering
, B.H. Jones Machine &

Gage
EIleCh Inc.
Great Lakes Gear

Technologies
Holroyd
Huffman Corp.
Kapp' TedlDol~
Klingdnberg SIihne
Leistritt
Uebhen- 'Gear

Teclmology Co ..
NOITI'l3C. [nco
Reishauer Corp.
SUAmerira

Too'l&
ICutter Grinders
Able Tooling
American Broach &

Machine Co.

American Machinery
& iEngLneering

HH. Jones Machine &
Gage

Eltech Inc.
11be Gka.'iIlIl Works
Great Lakes Gear

Technologies
Huffman Corp,
.Klingelnbe:rg Siilme
l1ehbe" Gear

Tedmo1ogy Co.
achi MadUniIlg

Hennes Mochine Tool
Miller Industrial

Senri.lle
Sytet CCipOrnuoo
WMW Machlnery

American Maclrinery &
Engineerillg-Hob
ShiJrpt'ners •.Brood!
Grimlm. Milling
Machines

Belden Mochine
Coq:xx:nion---Mnlli-
spil!dle DrIll Tap.
Work Cells

Bo!:Lrn & Koch
Madllne ~ Co.-
Mochining Ctnltrs

COL:OfLre OIlL-ago--

Ta:JJoology Co..
Oerlikon Geartec }\G
Oliver Instrument: o,
Stu 'Cutter eo.
SUAmerica

, Wilton Machinery

Turning Machines
American Machinery
Bfuegrass Precision

Machinery
Eltech Inc.

Other Non-Gear
I IMachines Tools:

American Broach &
Machine Co.-CNC
Broad: Sharpeners

Process Equipment Company ,Introduces The•..

The Next DimensiontM measaresteeth alignment tooth profile,
index and root radius utnizingl these "Leading .Edge" features;
• Linear Motors • AGI\.IV\ DIN, ISO & User defined Analysis
• Volumetrical'Y Mapped PacKages

Accuracy • Software Developed using Microsoft'
• Thermal Compensation Visual Studio, 6.0
• O.1 Micron Resolution. Scales • Remote Diagnostics by Modem or Intemet
• Renis~ 3-D Scanning Probe • Network Capability

~
PROCESS
Equipment 'Company

ISO '9001 Register«l'
Nurturing Ideas....New Dimensions In Gear Technology!

4191 US Route 40 • llpp City. OH 45371
Phone: 937-667·71' 05 .' 800-998-4191 • Fax: 937-667·2591
E-mail: metrology_sales(ilproces.seq.com
Or Visi! Us At: www.processeq.com

N,O\/EMBERIDECEMBER! 2000 391

http://www.processeq.com


_----------IIPROIDUCTS & SERVICESIND:EX _

'Getting your degree, in gears is easy ,al

G'I,eason Cuttingl 'Tool15
co R.PO'R,.ATII 0 NI

We offer two specialized classes. So, whether you are new 10 the
gear busines . need a refresher course or are interested in learn ing
more about the latesr metal removal and measuring techniques,
we have II class for you.

./ Fundamental Gear School
A comprehensive, four-day program consisting of a coordinated
series of lectures given by Engineering, Production and
Inspection staff members. (I is an ideal course for individuals who
are new to gear making and an: seeking a basic understanding of
gear geometry, nomenclature. manufacturing and inspection.

,./Advanced Gear Process Dynamics
This course is a three-day, itigh-inten fty clinic on modem metal
removal and measuring techniques for Spl!!" and helical gears. It is
structured for manufacniring and process management willi an in-
depth look at modem methods. applications and hardware in. the
gear manefactunng lind measuring process.

Both courses include demonstrations of modem gear cutting at
the Gleason Cutting Tools facility in Loves Park, Illinois.

For more information call (815} 877-8900 or visit our web site at:
http://www.gleason.com.

IGI!easonl C'utting 'Tools
CORPORATI,ON'

CIR.CLE 184

• '\f,eroca'i. Horizontall,. Surface,
POland IChain Broaching lMachine

• Suriace,nd Intima'i Br'oac!hing
·45, Production IlMachines
• SPC Inspeetion IDocumentation
• Complex. Parts to lighl Tolerances
• ISO '9001 Certi1ied

Think 'oI us as all extension of your production department when
your workload is heavy, or as II cost-efficient source for your out-
side broaching needs at any time. .

OKlO BROACH & IMACHINE ICOIMP:A'NY
14401946·10401 ., IFar.. (4401946.111725,

Iwww..ohiobroach.com

SPIRAL BEVEL GEARS
ICommemial to 81ircraft qua:lity gealring.

C'oRtael C'raig D. IB'oss
MllDWiEST G~R & TOO!l. INIC.

121t24 E. INine Mi,lle lid ..
Wanen. MI480a9

-51- J'h: a.tO-l~54-8_92.3
- Fax: 8,10-754-8926

CIRCLE 196
40 GEAR TECHNOLOGV

Cryogenic Tl1!ating
Equipmen:

, Elteeh Inc. -sBoring
Mills, Internal
Grinders, OD
GriMers. Millil\g
Machifles

General Broach &
Engineering-
Vertical SpliM
Rollers

The Grieve
Corporation-
industrial Ovens

Jamal Gear Machinery
Ltd, -G.rinliiIJg
Wheel Dressing
Marnmes

Huffman. CoJp.-
Abrasive Waleljel
Mac/lillU

R.icheIInc.---Abrwive
Waleljel Machines

Star Cultu Co., -
Broad: Sluuperllfrs

GEAR IMATERIALS,

Bar Stock.
Bunting Bearings orp.
Charles E. Larson &

Sons
Dura-Bar
lovejoy Steel
SteelIndustries, Inc.

ICast Iron
Advanced Cast

Products
Dum-Bar
Ferry-Capitain

Industries, LtC
Lovejoy Steel
Qualicasl Corp.
Sales Consultants
Scot Forge
Wes-TclI Gear toe,
Zhuhai Inrercontinental

PulleysLtd.

Gear 811'anks
Able Tooling

, Accurate Specialties
Adobe Precision Gear
Advanced Cast

ProdUClS
Ann Arbor Machine
Arrow Gear Compa;ny
Bean Tool, Die &

Engineering
Bengal Industries
Blanchat Machine Co,
Bunting Bearings Corp.
Cornell Forge Co.

Dabko Industries l:nc.
Dura-Bar
East Puin! Foundry
Edgewater Sleel Ud.
Elmass NQrth .America
Ferry-Capitain

Industries, U.C
Fisher's Gear &

Machine Inc.
The Gear Work!.-SeattIe
Gerhardt Gear

Company [nco

Horsbu.JKh & Scan
Howard's Machine

Shop
Lufkin Industries Gear

Repair
Mdnnes
Milford Gear Works
Miller Centrifugal

CastingCo,
MooilePulley &

Machine
Moore-Addison
Nordex, [nco

Orlandi Gear Co.
Penntech
PIC Design
Presrue Corp,
Process lndustries
Pulley ManufacllJrer.i
Qualicast Corp.
Sal'es Consultan
Sinochem Jiangsu Wl1l!.i
Spicer Industries Inc.
Steel Industries. Inc.
Trogerec Inc ..
Union Gear & Sprocket
Wes-Tc:JI.Gear Inc.

, WISCOIl Products. [nco

Wohler!. Corporation
Worrall 'Grinding Co.

IPiastics
Adobe Precision Gear
Arrow Gear Co.
Bengal IndllStries
The Gear Work!;. eattle
Hoechst Celanese Corp.
Howard's M.achine

Shop
Intc:chCorporation
Moore-Addison
Performance Gear

Systems, Inc,
Pulley ManufacturmJ
RTPCompany
Seitz Corporation
Spicer Industries Inc.
Trogc:tec Inc.

Powdered' Meta'is
Asco Sinlering Co.
Besunetal Corpor.nion.
Bunting Bearing Corp.
Burgess-Norton Mfg,
Capstan Atlantic
Carbon City Products
The Gear Works-Seattle

Major Gauge & Tool
MeUJ.! Powder Products
Spline Gauges Ltd,

Steefs
Adobe Precision Gear
Arrow Gear Co.
Crucible Service

Centm:
Fel'l')'-capitain

Indusbies. u.c
The Gear' Worts-Seattle
Latrobe Steel Company
Lovejoy Steel
Macsteel
Mclnnes
Pulley Manufacturm
Qualicast Corp.
Scot FOrge
Steel Industries. Inc,
Trogeteclnc,
Wes. Tex Gear Inc.

Other Materials
TheA.SA

Com,pany-Forgings
and ,Co,stings

Ad~C85I
Products-
Ausle1lYJered Ductile

Iron
Bunting Bearings Corp.

-Brrmze Alloys
Charles E. Larson &

Sons-Rolkd Rings
CrucillteSe.rvice

C tus---High
Speed Steel For
CuJlingToob

Imech Corporation--
PWlicIMettd
Composite

Keystone Threaded
Products Di:v. ---,Roll !

FO!7TU!dWorm Swd:
Me Inoes--Steel

Forgings. Seamless
RolledRings.

Miller Centrifu.gai
Casting Co. -Worm
Gear Blanks

Moore-Addison-NOII-
melallicsll.£zmillJ1J'es

Portland ~e----Slet'l
Forgillgs

Presrite Corp" -
Forged 'lboth Gears

Soot Fc:!rge-Gear
Weidmef!lS, Forged
Rings & Hubs.

SIFCO Selective
Plating-BlUSh
PfaJ.ed SLOP-Off and
W~-iI! CoatiIIgs.
B.rush PfDling
Chemicals

Steel Industries. Inc. -
Seamless Rolled
Rings Ill' to 160".

http://www.gleason.com.
http://Iwww..ohiobroach.com


_-----------PRODUCTS &. SERVICESIIIND:EX __ - _
Opex Die Forgings
up 10' 181000 lbs.

TrogeteC Inc. -
Nonji!1rous Manis

!BevelllGear
IManufacturing
ABA-POT, Inc.
ACR fud1i!Slries. Inc.
The Adams Company
Akron Gear &

Engineering
Amari1lD Gear

COmpany
Arrow Gear Company
Ashot Ashkelon

l'ndilSlJ'ies
ATA Gear.; Lid.
B&R Machine ,& Gear
Bevel (lean; (India) .Pvt.
CoB Gear & Mad!iDe
em,Inc.

, Circle Gear ,& Machine
Curtis Machine Co.
Davall Gear Co. Ltd
EMCO~
EmersonPower

Transmission
Engranes Industriales

Rivera
Foote-Jones/lllinois

Gear
Franke Gear Works
Gajra Gears lld.
Great Thiwan Gear
Indiana Power

Transmission
Systems

nw Spiroid
J&E: Hofmann

Engineering Ply. Ltd
Mklwest Gear & Tool
Moore Madtine .&

'Gear, Inc.
I Nisscicmp ..of America
I Oliver Gear Inc,

Ondrives Lid.
Overton Gear ,& Tool
I'l!IFry Technology
li'recision Gear Co.
Progressive

Engineering Co.
Reliance Gear Cofp.

I Rush 'GeI!r.i Inc.

I ~::e~.'&
Stock Drive

Instrumetu
I Soda International Gear
I Worl;s

'l'racey Gear .&
MaChine Wolks

Union Gear'& Sprocket
United Gear and

A=mbly, Inc
United States Gear

BroBcblnglS'el'liices
Able ThDling
,Acc~ 'Gear'&

Machine, Inc.
Acme Gear Company
Action Gear ,&

Broaching
The, Adams Company
AkroIlGear.&

Engineering
American Broach ,&

Machine Co.
.Americmt Machlne ,&

'Gear, Inc.
Ann Arbor M.acmne
A~Broach'&

Machine Co.
Arrow Gear Company
Avon Broach and

Production Co.
B&R Machine ,& Gear .
Biddle ,& Mumford

Gears Ltd
Brewer Machine .&

Gear Co.
The Broach Masters
Buckeye Gear Co.
CGI.,[nc.
OlandIer Machine Co.
Olicago Gear-D.O.

James
ChicagoGeat WOl:ks
Circle Gear & Machine
Colonial Tool Group
Columbia Gear

Corporation
Commercial Gear ,&

Sprocket Co. Inc.
CrankLhaft Machine

Group
Custom Gear ,&

Machine me. (Il)
Custom Stock Gear ,&

Machine
Daval! Gear Company
Dayton 'Gear ,& Tool
Detroit Broach
E1mass. Notth .America
fisher's Gear &.

MaChine Inc.
Franke Gear Works
Gear Company of

America
GearMaster

Engineering Corp.
Geartronic Industries
General Broach ,&

.Fngineering
Generated Gear ,&

Mllrihinelnc.
Gerha!dt 'Gear

Company Inc.
.Karder Precision

Componenlll
J&E Hol'm!!nn

Engineering Pry. Ltd.
Jack Dustman ,& Assoc.
Lawler Gear 'Corp.

Laoyang ZIlongzhollg
GearBox Co.

MnWlWlee Gear Co.
M~ &. As.c'iOCiatesInc.
Moore Gear Mfg. Co.
Mr. Gears, Inc.
Naehi MadlIDing

l'edmOIogy Co.
. »ton Gear Inc.
O'Brien Gear Company
Om. Gear ,& Machine
Ontario Drive ,& Gear
Orlandi Gear Co.

Consu'lting
ABA-roT. Inc.
Able looling
ActionGear.&

Riley 'Gear Corp .
Rj Link International
Ronson Gears Pty. Ltd.
Rush Gears Inc.
Satellite Gear
Schafer Gear Wolks,
Soulhem Gear &.

MlICbine
Tracey Gear &.

Machine
Trojon Gear Inc.
Ty Miles Inc.
U.S. Broach'&

Machine
Unique Power

Products, Inc,
United. Gear and

Assembly, Inc.
United States Gear
Wedin International.

Oswald Forst Gmbh
Overton Gear ,& Tool
Penn yl.vania Gear
Perry~'CUp
Precision Gear Co.
Precision Gear Inc.
Precision Gears, Inc.
PUlley Manufacnners
The Pwdy Corp.
Rawling Gear Inc,
RaycarGear &

Machine Co.
Reliance Gear Corp.
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Proven reliability and unsurpassed auuracy are why we've remained
a leader in the gear tool business for over SOlyears.

./ Extensive STock . All Bore 'Sizes
I ./ FREE CATALOG

./ Diametrlll& .Module PiTches

./ 'SOLID CARBIDE HOBS
II' E.xpress Delivery
II' TIRU-VOlUTE® (In,ss AM
II' latest (oatillg TechnDlogy
II' Quirk 'Quotes

WU55ELL,

WOLBROO'K

& LU.E.DIEUGII,

WANTED?
MORE ACCURACY

MORE EXPANSION

MORE VERSATILITY

LONGER LIFE

AND LESS COST?

Le,COUNT.IDlc.
12 Dewitt 'D,r.' PO ,Box 950- White River Jet., VT 050,0,1U.S.A.

Tel: (800)642-&71'3, Dr (802) 296-,2200 • Fax: (802) 296-6843 E-mail: leeount@so,ver:net
Website: htt,p:f{www.lecounteom (ineludes'lproduct specifications)

Pho,ne:201 ...67,0-4220
Fax: 201-670-4266

2 North Street, Waldwick,
Jersey
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i.1PRODUCTS s SERVIC;ES INDEX ._

Broaching
Adobe Precision 0=
Advance Gear &

Machine
AIm Arnor Machine
Aplus Engineering Inc,
Applied Meehaniques
Aston Metallurgical

Services Co. [11(:.
Axicon Technologies
BaritInternatloaal
Becbr~imrs
Boum&..Koch

Machine Tool Co.
Carbon City Products
CoB Gear & Machine
C'::'DotEngineering
CETIM
cm, Inc.
Ciareq, A.. C.
The Cincinnati Gear Co.
O.L. Borden, Inc.
Dablm fudustries Inc.
Davall Gear Company
Dayton Gear & Tool
Diamond Solutions
Drive Systems

Technology, Inc.
Drivetrain Technology

Center
EMCOGears
Eversolv Software
Fairfield, Mfg. Co.
Ferry ..Capitain

Industries, LLC
FIsher's Gear &

Machine Inc,
Franke Gear Works
Gary P. Mowers, Inc.
Geartech
Geartech Ltd, -

Tecnologia de
Engrenagens

Genera_led Gear &
Machine Inc.

GM!
Great Lakes 0=

Technologies
Ouy Crader Consulti.1lg
GWPlastics
Hi 'lecmetal Group [11(:.
HMC,lnc.
Holroyd
Horsburgh & SoOlt
Hy-Mech Sy terns .Inc.
[S.PJ.A.E
Impact Strategies Inc.
Involute Simulation

Softwares Inc.
Intech Corporation
Interstate Tool Corp.
[011 Vacuum

Technologies Corp.
J&E Hofmann

Engineering Pty. Ltd.
Jack Dustman & Assoc.
James Reid 0=

Services
Kowalski Heat Treating
Company
Labeco
Luoyang Zbongzhong

-- -

THE ANSWER FOR 150 YEARS.

GearBox Co.
McGinty Gear
Manufactured '0=&

Gage
Mechanical &

Strucrurnl Design. &
Software

Michigan Mfg.
Technology Ctf.

Milburn Engineering,
Milford Gear Works
l\1i.I:Wlllukee Gear Co"
moldedgear.com
Moore Gear Mfg. Co.
Moore Machine & Gear
Moore Measureme!!l

Solutions
Mostar Gear &

Machine
Mr. Gears, [11(:,

Nixon Gear Inc.
Oerlikon Geatlec A:G I
Okubo Gear/AYOlJ Gear I
Ontario Drive & 'Gear I

Overton Gear & Tool I

I
Pacific Gauge &

Machine Co.
Packer Engineering
Performance 0=

Systems, Inc,
Powertrain Engineers
Precision Engineering
Precision Gear [nco
Protile Engineering
Progressive Steel

treating
R. Cushman & Assoc.
R.E. Smith & Co.
Reilly Engineering Inc.
Riley Gear Corp.
Santasalo North

America
SBR Consulting
Schafer Gear Works •.
Speedwell Industries
Spicer Industries Inc.
Spline Gauges Ltd.
Stork. Techn.imet
Sussex Gear Company
Swiglo Metallurgical

Consulting
Syntec Technologies
Thiga Engineering

Group .•Inc.
Thermotech
Trogetec Inc.
Ultron Incorporated
United States Gear
Van Gerpen-Reece

Engineeri.ng
Web 0= Services
Wedin International,
Westech Gear
Wes-Tex GearInc,

Cryogenics
American Brazing
Best Engineering. lne.
CoB Gear &. Madllne·
COIDfire Chicago
Detroit Flame



- ----- - ---- -- PRO'DUCTS, a SERV,ICES INIDEX II. _

Hardening Co.
Dynamic Metal

Treating
Hauni Richmond. IDe.
Hi Teemetal Group Inc,
Horsburgh ,& Scott
Hudapack. Meta

Treating-Elkhorn
Hudapack Meta

Treating-Glendale
Heights

[ron Bound Heal
Treating

Jaseo Heal Treating Inc.
KowaWti Heal Treating
Metlab
Midwest ThermaI-Vac
One Qyolnc.
QVer\OD Gear &, Tool
Paulo Products

Company-Besserner
P-aulo Products

Company-Memphis
Paulo Products

Company-
MlIIfr=borPaulo

Produets
Company-Peculiar

Paulo Products
Company-St. Louis

Progressive Steel
Treating

Sales Consultants
Sun Steel Treating Inc.
Xtek. Inc.

Cu&tom Gear
Manmacturing
ABA-PGT ..Inc,
Able Tooling
Accurate Gear ,&

M3chine..lnc.
Accurate Specialties
Acme Gear Company
ACR lndustries.fnc.
The Adams Company
Aero Gear. Inc.
AkronGear'&

Engineering
AlbroGear'&

Instrument Inc,
Allied Gear Co.
Amarillo Gear

Company
American Machine &

Gear. Inc.
Ann Arbor MachLne
Arrow Gear Company
Arte Corporation
ATA. Gear.;. In!:.
.B&.R MllChine & Gear
Bevel Gears (lndia) Pvt.
Biddle ,& MuIDfo«!

Gears Ltd.
Bodine Gear

Manufacturing
800m.&: Kocb

~Iadti.ne ~ Co.
Brewer Machine &

Gear Co.

BuckI:ye Gear Co.
Callan Engineering

WOfbLld.
Carnes-Miller Gear Co.
C·B Gear &: MadU~
Cm,.Inc.
Cbannel Power

Transmission. [nco

CImdam Gear Co.
ChiCtjgo Gear-D.O.

James
ChiCllgo Gear WOIb
ClAlEQ
Circle Gear &, MachLne
Columbia Gear COIp.
Commercial Gear &

Sprocket Co. Inc.
Crown Gear n.v.
C-rown Powertrain
Cunn:ioglwn fudusuies
Custom Gear ,&

Machine Inc. (Il.)
Custom Gear ,&

Machine (eA)
Custom Stock Gear ,&

Machille
Davall 'Gear Company
.Dearbtm! Gear & Tool

Company. Inc.
Dee .Kay 'Gears
Delroyd Wonn 'Gear
EI!MOOLLC
EMCOGeW's
Emerson Power

Transmission
Engranes Indusuiales

Rivera. SA de C.V.
Ferry-C~iw.in

Industries, Ll.C
Pirst Gear Engineering

& TechllQlogy
Fi her's Gear and

Mochine Co .• loco
Fares! City Gear Co.
Franke Gear Works
G&N Rubicon Gear
Gear Company of

America
Gear Master

Engineering Corp.
Gear Works. IDe.
Gear'lec, Inc.
Geartronic lndustties
Generated Gear'&

Machine Inc.
Gerllardt Gear

Company Inc.
Great Lakes Gear

Technologies
GnmnGear
Halifax Rack.,& Screw

Cutting Co. Ltd.
HM:C,.Inc.
HOlroyd
Indiana Power

Transmission
Systems

Invincible Gear Co.
llWSpimid
J&E Hofmann

Engineering Ply. Ltd.
Jamal Gear Machillel)1

Products Corp.
Performance' Gear

Systems, Inc.
I Perry 1l!dmoIogy Corp.

Phillips-Molder Co.
Precipart Corporation
Precision Gear Co.
Qw!licasl COlP.
Raycar Gear &

M~Co..
ReefoGear Mfg .• [oc.
Relil!!lCC Gear Corp.
Riehel Inc.

Rij Engineering Pvt
Rile), Gear Corp.
Robemon .Mfg. Co.
Rush Gears Inc.
RussclI HolbroOk &

H.enderson
Satellite Gear
Schafer Gear Wod;s,
Seitz Corpcrauon
Selector plme

ProducIll. Inc.
Sinoehem Jiangsu Wuxj

COIp.

KfingdrLbe'l! Silhne
Kreiter Gem1ech
Lawler Gea!" Corp.
Linn Gear Co.
Luoyang 1bongzhong

Gearflox Co.
MJ.H. Gear & 1001
mG miniGew:s [nco

MidwfSl Gear & Tool
l'Iim",aukee Gear Co.
Modified Gear ,& I

S-tine Inc
M~~-M~ &. Gear I

Moore Measuremenr
Solutions

Nissei Corpor.uion 'of
America

Nixon Gear [nc.
O'Brien Gear Company
01."Uoo GearlAvon 'Gear
Oliver Gear" Inc,
Omni Gear & Machine
Ontario Drive ,& Gear
Orlandi Gear Co.
Overton Gear & Tool
PH Precision

v
• EIIM'INJITEWEAR '. ,REDUtE NOISE

• INCREASE POWEll DENSIIY
Regardless of how fine you machine, grind, increased wear lile and reduction In noise.

hob. or shave your gears. the final surface fin- The REM" Process results in enhanced
ish is a series of parallel peaks and valleys. EHL lubricant lilms. allowing for lower operat-
Oming operanon, these peaKs produce metal- In9 temperatures and reduced torque. This
to-metal contacts. These metal-to-metal con- combination of Increased durablli1y. reduced
tacts result in the peaks being ground or ere- noise, and enhanced EHL lubricant films has
ken off. producing the first generation of tooth permitted ~ncr~ses in power deosmes Without
pitting. Studies havlI shown ihatonce tooth plt- Increases In size.
ling begins. il will continue until ultimately the The REM" Process has allowed for meehan-
gear teeth lail. icaI system upgrades without !he need for cost-

The· REM" Process. specifically used in 'fin- Iy and time-consuming redesign programs.
ishing g.ears, will produce peak-free finishes In Lei REM demonstrate thll Proc ... on
the 1 microinch range. This finish will eliminate your componentl. Call for addlUonallnfor·
metal-to-metal contact pitting. resulting in ,matlon, and a product bl'O!;hure .

325 West QU9iln SI_t, Sou\hI"9lon, CT 06469 U.S.A.
TEL: (860) 621-6755' FAX: (860) 621-8822

2107 longwwd Drive. Brenham. TJ( nm U S.A
TEL: (979) 277-9703 • FAX: (979) 277-O:lO!I

IREM (Europe)
5 Stockton End. SandV. 'Bedlordshir • England SG , 9 1AV
TEL: 00 ~ 1767 69'1592"FAX: 00 '" '76769 '599

WiIIIIIIIIIi: www.hltnchem.Gom
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PRODUCTS & :SERVICES IINDEX

mmrHeardand
Your Source for ,Gear Ins,pection and 'Geall BlLmisbing: slnea 1936

Process control functional g.ear measurement devices to measure corn-
posite, runout, siza.moth action, profile,lead and taper.
°l1le ol1ly fUflctional rolling method (ormellsuntrg p~ofil'e ln tbe woddf
° Measurement of external and internal spur and hel:ical gears.
• Specialty inspection applications for shafts, worms, camshalt gears,
pump gears, steering pinions and cress- axis gears. Or, give us your need
8nd we will by to solve it!
• High·.speed automatic inline lnspeetian machines.
° Post haat-treat gear burnishing for tiile removal of nicks and burrs and
to improvetha surface linish.

Contact us at 321)..162·8782orfal( at 320~7·62·5260
or a-mail iat itwgears@llea·alp.com. or see, us al www.itwgears.comll

CIRCLE 190

Barit iSB one-stan solution provider for all custom and stock gear
cutting tool needs. -

it !:I'obs • Milling Cutters
• Broaches • Master Gears,
• Sha,per Cutters • Raek lvpe Cutters
• Shaving Cutters • Bevel Generating Cutters

Let us show you how our commitment to quality combined with
technical expertise and personalized service give you a compet-
itive .advantage.

BARIT IINTERNATlONIAl'CORPOR_ATION
3384 Commercia IiAve.
Northbrook, It 611062U.S.A.
re'l: 841-272-8128 Fax: 847-.272-8211'1
a-mail; info.@baritcom-1NWW.ba.ritcom

'CIRCLE 1n

,HOB SHARiP,ENING
(763) 425-52.47

Carbide &, HSS up to 5" Dia ..

Straight Gash,
Sharpened &, Inspected

IPer AGMA STANDARDS
Quick Turnaround RADIAL CUTIING ; FACESftOWN

KOROSHARPENING SIEIRVICE
9530 • 65TH AVENUE NO, .• MAPLE GROVE, MN 55369

'CLRCLE 1911

.~~~a~~'R~~.'--I"'I~'-
IN!DUSTRIES INC..

Since 1955
Distributor of Spline Gages & Master Gears, Spline' Breaches,
Gear Shaper Cutters, Sykes Tvpe Shaper Cutters, Solid & inserted
Blade Bobs, Fine Pitch Hobs - HSS & Carbide (Class AA & AAAh
Rolling Gear festers, Variable Speed Traction Drives, Multi·Start
Gear Hobs, lir.apezodi·al Taps, Thread Rolling Dies, Special Form
Milling Cutters, Step & Tapered Reamers, Adjustable Reamers,
Hand & Air Operated Pumps, Complete Gear Tool Design.

Contact us at: 1650 Sycamore Ave. Bohemia. ,NY 11'716
63,1-567-1000 lor !Fax: 631-567-1365

www.~parkerind.comor E-Mail: sales@iparkerind.com
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Southern Gear &.
Machine

Speedwell Industries
Spicer Industries Inc.
Stackpole Ltd.
SID Precision Gear &.

Instrument, Inc.
Suda International Gear

Wor:ksUd.
Subner MIg. Inc.
SYlltec Technologies

. The!'motech
meo Gage &. Gear
'IraceyGear &.

Machine
Trogetec Inc.
Trojan Gear Inc.
Union Gear &. Sprocket
Unique Power

Products, Inc,
United States Gear
Wedin Interrn!tiona1
Westennan Companies
WJSCt)nProducts, Inc.
Xtek Inc.

Cutting Tool
Sha~pening
Able Tooling
Acedes Gear Tools Ltd.
Action Gear &

Broaching
American Broach &.

Ml!ciJine Co,
American Machine &.

Gear, Inc,
Apex Broach &.

Machine Co.
Arrow Gear Company
B.H. Janes Machine &.

Gage
Bean Tool, Die &.

Engineering
Best Engineering. Inc,
CoB Gear &. MadUne
Colonial Tool Group
Custom Gear &

Machine Inc. (IL)
Dayton Gear & Tool
ElMCOl.LC
EMCOGears
fellows Corp.
Forest City Gear
Fubri s.r.l .
Gajra Gem Ltd.
Gear Company of

AmeriC!!
Gerhardt Gear

Company Inc.
~ Cutting TOOls
The Gleason Works

I Great Lakes Gear
Technologies

IDde:!c 'Ifcb!"l!'!logifs Inc..
Interstate 1001 Corp,
lonBond Inc.
JonVacu-wn

Technologies Corp.
J&EHofmann

Engineering .Pty. Ud.

I Jamal Clear Machinery
Koro Sharpening

Service
l.awlet Gear Corp.
Luoyang ZIioogihong

GearBox Co.
Micromatic TeX-tton
Mill Max Tools Pvt.
Mitsubishi Machine

Tools
Mize &. Associates Inc.
Moore Gear Mfg ..Co.
Mr. Gears, Inc,

IonBond Inc.
Nachi MadlIDing

TecImoJogy Co.
Oeriikon Gem1ec AG
P..F. Markey, Inc.
Ply~Mar Tool Co.
Richter Precision Inc.
Ronson, Gears Ply. Ltd.
R~ Holbrook. &

Hendersen
Sales Consultants
Schafer Gear Works
Star ·euuer Co.
SlI America
Transmecanka
TI'Ogelec Inc.
Universal Gear Co.
Wedin International

Fault Analysis
Adobe Precision Gear
Akron Oear &

Engineering
Applied Mecbaniques
Ashot .Ashkelon

Industries
Ashot USA Inc.
Aston Metallurgical

Services Co. Inc.
CD Gear & Machine
CEfIM:
cm,me.
Chicago Gear·D.O.

James
C1ATEQ
The Cincinnati Gear Co,
DL. Borden, Inc,

I Davall Gear Company
I Delroyd Worm Gear
I Drive Systems

Technology Inc.
EIM(]OLLC
E1'11COGears
Estudio lng, J.L. PiiI.a
Eversolv Software
Fairfield Mfg. Co.

I Forest City Gear
, Franke Gear Works
I HMC.lnc.

HOfler Maschinenbau
I Horsburgh &. Scot!
I Hy- Mecli Systems Inc..
I LS.P.J.A.E.

J&E Hotlnano.
Engineering Ply. Ltd

Lambda Research
Lufkin Industries Gear

Repair
Luoyang ZMngz./lOng.

Gearbox Co.
, Mechanical &.
I Structural Design &

Software
Milbum &g,-neering,
Modem. Industries Inc.

I moldedgear ..oom
. Mr. Gears, Inc.

NASA Glenn Research
Center

National Metrology
Overtoll Gear & Tool
Packer Engineering
Paulo Products

Company-Peculiar
Philadelphla Gear

Corp,-HOIlSIOD
Powertrain Eogineers
Progressive Steel

Treating
R Cushman &. Assoc.
Reilly &gin!:erin--8Inc.
Riley Gear Corp.
Speedwell Industries·
Stork. Technimel
Thermotecb
Wedin InI!ml!!liooaJ,
Westech Gear
Wes~TexGear Inc.

Gear Coatings
: cor Inc.

Cutting Edge Products,
Diamond Black

llxhoologies
Di.amonexlnoolporalCd

. The Duffy Compl!!1Y
Dynamic Metal

Treating
E1M(1QILC
fellows Corp.
General Magnaplate
The G~ WOI'ks
Grear: Lakes Gear

TeChnologies
looBond Int..

, J&E Hofmann
I &gineerin-8 PLy. Ltd.

Mi1Subisbi MIlcl!ine
Tools

Mize & Associates Inc.
Pacific Gauge &

Machine 'Co.
Surface TeChnology
Trogetec Inc.

Gear Design
ABA-.PGT, Inc.
Able Tooling
Accurate Specialties
Action Gear &

Broaching
Adobe Precision 'Gear
AdVl!llCeGear &.

Machine
Aero Gear" Inc.
Akron Gear &.

http://www.itwgears.comll
mailto:info.@baritcom-1NWW.ba.ritcom
mailto:sales@iparkerind.com


I Engineering
Allied Devices Gorp.
Ann AI:OOr MlIc!Jine
Aplus fJ:Igineering Inc.
AWlied Mecbaniques
Alrow Gear Company
Arte Corporatian

, A.sbot A£hkeloo
Industries

Ashot USA [nco
ATA Gears" .roc.
~D Tecl!OOlogies
Baril Inlemallona'l
Bevel Gears (India) Pvt,
Blanehat Machine Co.
BodineGear

Manufacturing
Calicul Engineering

WOIksLtd.
Carbon City Products
Caterpillar Industrial

Products Inc.
CoB Gear & ~Iad!ine
C-Dot Engjlleering
CETIM!
Col, Inc.
Cba!mel PO'WI:!"

Transmission, Inc.
Chicago Gear-D.O.

James
C1ATEQ
~~'GcarCo.
CMD(UK)Udi.
Columbia Gear

Corporation
Contour Hardening

, Crown Gear B.V.
CrownPowerttain
Cwtis Machine Co. Inc.
D.L. Borden. Joe.
Davall Gear Company
Dee Kay Gears
Delroyd WOI'm Gear
Drive Systems

Technology, loco
Drivetrain Technology

Center
Dynamic Tool Grinding
LIMCOLLC
EMCOGears
Emerson Powel

Trammissioo
EngfllllCS Indusaiales

.Rivera
Estudio Ing. J.L. Pifia
Eversolv Software
Fairneld Mfg. Co,
lFeIIows, Corp.
Ferry-Capltain

Industries" LLC
FIrSt (lear Engineering

&.TecImoIogy
FlSbel"s Gear &

Machine loc.
'Gear Works, [nco
The Gear WOIbSeattle
Gearesearch Assoc.
G:aro:ch Ltd. -

Tecnologia. de
Engrenagens

Generated Gear &
Machine lee,

Global Gear
Great Taiwan Gear Ltd,

GWPlas:ics
Hateler Precision

Components
IiMC,Inc.
flOOi1:Jwgh & Scott
Hy-Mech Systems Inc..
].S.PJ.A.E.
lnseo Corpontioo
lntech Corporation
Involute Simulatioo

Softwares Inc.
ITW Spircid
J&E Hofmann

Engineering Ply. LId.
J<Iingdl:Lbtrg SObne
Kreilel' Geamch
1.abc:w
Lufkin Industries Gear

Repair
lLuoyang :llxmgzhong

GearBox Co.
McGitltyGear
Mechanical &:

SInlC1lIraIDesign &
Software

mG miniGem lnc,
Milburn Engi!leering,
Milford Gear Wom
Mil~ ukEe Gear Co.
rool&Qgear.oom
Moore Matblne &: Gear
Mr. Gears. Inc.
Nixon Gear Inc.
OertikOb Geartec AG
Okulxl GearJAyoo Gear
OmrriGear
O'Neill Gear
Ontario Drive &: Gear
Overton 'Gear & Tool
PaCker Engineering
PC &re1prises
Pennsylvania Gear
Penntech
Performanoe Gear

Systems, [nco

J'hi.llips-Moldex Co.
.Power Engi_neen-'!g &

Mfg. Ltd.
Powero:ain Engi_neers
Precipan Corporation
Precision Engineering
Qualicast Corp.
R. Cushman & Assoc.
Reilly !Engineering Inc,
Riley Gear Corp.
Rj Link Internatiooal
Ronsen Gears Pty. LId.
Santasalo North

America.
SBR Consulting
Seitz Corporation
Selector Spline

Products, Inc.
Sokhi Heli- Worn 'Gears
PYt.l!d.
Southern 'Gear &:

Machine
Speedwell Industries
Spicer Industries Inc.
Spline Gauges LuI.

PR.O'DUCTS:& SER,VICES: INDEX
S~ner Mfg. Inc.
Sussex Gear Company
Syntec Technologies
T-aigaEngineering

Group,lnc.
Thennotech
1ifoo Gage & Gear
Trogeteclnc.
UFE Incorporated
Van Gerpen-Reece

Engineering
Von Ruden MJg.
Wedin International,
United Gear and

Assembly, Inc.
United States Gear
Web Gear Services
Westech Gear
Wes,.'Iex Gear [nco
Wtnzeler Gear
Xtek Inc.

Gear Engineering
ABA·PaT, Inc.
Able Tooling
Accurate Specialties.
ACR Industries, Ine,
Action Gear &

Broaching
Adobe Precision Gear
Advanoe Gear &

Machine
Aero Gear. In;.
Akron Gear &

Engineering
Allied Devices Corp,
Ann Arbor Machine
Aplus Engineering Inc.
Applied Mechaniques
Arrow Gear Company
Ane Corporation
Asho! Ashkelon

Industries
Asbot USA Inc.
ATA ,Gears, Inc.
Axicon Technologies
B&.R MacllilJe & Gear
&riJ: International
Bevel Gears (India)
Pvt
Biddle &.Mumford

Gears ltd.
Blanchat Machine Co .
Bodine Gear

Manufacturing
CaliM Engineeri-'!g

Works Ltd.
CE11M
Channel Power

Tl"ansmission Inc.
Chicago Gear-D.O.

James
ClAlEQ
Th! CLrrinnali Gear eo.
CMD (UK) Ud.
Columbia Gear

CoqxJr.moo
Contour Hardening
Crown Gear B,V.

, O!'OW!l Powertrain
Curtis Machine Co.
Custom Gear &

NAD.C,A.P. Approved • Aircraft Certified • Parts Metallurgically Engineered
IESJABLISHED liN 1959

Certified Servic~s
CARBURlZE and HARDENING- Vsrt'lcal to 11' , CARBONITRIDlNG

• DIE QUENCHING' VACUUM HEATTREATINGt NEUTRAL SALT BATH HARDENING
• NlTRIDING • DEEP FREEZING TO ·120°F· MARTEMPERING

• ATMOSPHERE PROCESS CONTROLLED BY COMPUTERIZED DATA LOGGEl1
STRAIGHTENING • COMPLETE LABORATORY SERVlCES

CIRCLE 246

CIRCLE 208

DURA-BAR-
Corltinuolls Cas' /rrJII Bar Stock

FOR YOUR GEAR PRODUCnON NEEDS ...
The DURA-BAR Advantage:

• Excellent Vibration Damping Properties
• Superior Machinability
• Outstanding Surface Finishes
" W% Lighter Than Steel
• High Strength and Wear Resistance
2100 West Lake Shore Drive' Woodstock, ]1. ,60098·69111

Tel: 1.-800-B~R-M::JLL (22'7-6455) ., Fu: 815.338-1549
E·mail: sQlts@duJ.a-b·ar.~om • Internet: wWIl'.dun:l-bar.I:om

CIRCLE 235

NEAR-NET GEARS,
Prasrite's new, eight-page color brochure discusses the
company's forging capabilities, equipment and f,orging
plants. The lit,erature also highlights Presrite's Bessemer
division,. a near-net gear manufacturing facili:ty, and iden-
tifies industries served and customer benefits.

PRESRITE CO!RPOR_AliION
Phone': (216) 441-5990' -IFax: (216) 441-2644

IE·Mai'l: info@preslile.com
Web Site: www.presrite.cDffl'

CIRCLE 205,
NOIIEMBER/DECEM!BER 2000 5

mailto:info@preslile.com
http://www.presrite.cDffl'


_----------- PRODUCTS & 'SERVmES I!NIDEX _
Machine (CA)

D.L. Borden, Inc.
Dabko Industries Inc.
Davall Gear Company
Dayton Gear & Tool
Dee Kay Gem
Delroyd Worm Gear

I DriveSysrems
Technology, Inc.

Drivetrain Technology
Center

Dynamic Tool

Grinding
ElMCOLliC
EMCOGears
Emerson Power

Transmission
Engrunes Industriales

Rivera
Fairfield Mfg. Co.
FOOeral Gear 'Corp.
FeIlo~'S CoJiP.
Ferry-Capitain

Industries, Ll.£

First Gear Engineering
& Technology

Fisher' Gear &
Machine In .

Foote-lonesllliinois
Gear

Gear Company of
America

Gear Research Institute
The Gear Works-Seattle
Gearesearch Assoc.
Gem & 'Drive Systems

Geartech
Ltd.- Tecnologi!l de
Engrenagens

I Generated 'Gear &
Machine Inc.

, Global Gear
Harder Precision

Cornpooellts
HMC,U!c.
Horsburgh & Scott
Hy-Mech Systems Inc.
l.S.PJ.A.E.

NOW----u !HAViE
HIER C:HOICE

II L--------'=:;,..,;;,..---'------'----l

I

I A/W Systems Co. announces that il is now a
manufacturing, source of spiral gear roughing
and finishing cutters and bodies.

We also can manufacture new spiral
cutter bodies in diameters of 5" through 12"
at present.

A/W can also supply roughing andlinishlng
cutters for most 5"-12" diameter bodies.

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

NEWI Straight Bevell Cutters.
Royal Oak, Michigan 48067 I

Tel: (246) 544·3652 • Fax: (248) 544-3922 I

II I II III I 1111
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Insoo Corpomtion
Intech Corporation
Involute Simulation

Softwares Inc,
rrw Spiroid
J&EHofmann

Engineering Ply. Ltd.
Kftitl!:r ,Gear1ech
Labeco
.I..uf.kin Industries 'Gear

Repair
Luoyang Zhongzilo!!g

Gearllox Co.
Lyon Gear
Mechanical &

Structural Design &
Software

mG miniGears Inc.
Milburn. Engineering.
Milford Gear Works
MUwankee Gear Co.
Modem Industries Inc,
Moore Machine & Gear
MasIN Gear &

Machine
Mr. Gears, Inc.
NASA Glenn Research

Center
Oedikoo Geartec AG
Okubo GearlAvon Gear
OmniGear
O'Neill 'Gear
Ontario Drive & Gear
Overton Gear & Tool
Packer Engineering
Panerson Gear &

Machine
Pennsylvania Gear
Penntech
Performance Gear

Systems. lnc.
Petty 'IllcImoIoG.v Corp.
Philadelphia Gear

Corp, - Houston.
Phillips-Moldex Co,
Power Engineering &

Mfg,[;td.
Powertrain Engineers
Preeipart Corporation
Precision Engineering
Process Industries
Prome Engineering
Qualicast Corp.
R Cushman & Assoc.
Reilly Engineering loco
Reliance Gear Cofp,
Riley Gear Corp.
Rj Link lnteIrn!.lionlll
RusseD Holbrook &

Helld.el'SQ/l
Santasalo North

America
SBR Consulting
Seitz Corporation
Selector Spline

Products, Inc,
Southern Gear &

Machine
Speedwell Industti.es
Spicer Industries, Inc.
Spline 'Gauges Ltd.
Sussex Gear Company

Syntec Technologies
'laiga Engineering

Group. [nco

ThclIDOlech
Tifco Gage & Gear
Trisys
Trogetec Inc,
UFE .!rJcoqlorn1ed
United States Gear
Van Gerpen-Reece

Engineering
Vesl!!Works USA. Inc.
Web Gear Services
Wedin International
United Gear and

Assembly, Inc.
Westech Gear
Wes- Tex. Gear Inc.
Winzeler Gear
Xtek Inc.

Gear Grinding
Services
Able Tooling
Acme Gear Company
ACR Industries, Inc.
AdvlIJICeGear &

Macllloe
Aero Gear, Inc.
Allied Gear Co.
American Machine &

Gear, Inc.
Ann Arbor Machine
AphIS Engineering Inc.
AmJw Gear Company
Ashot Ashkelon

Industries
Ashot USA Inc.
B&R MaChine & Gear
Blanchat Machine Co.
The Broach Masters
Calicut Engineering

Works Ltd.
Caterpillar Industrial

Products Inc,
C-D Gear & Machil!e
Channel Power

Transmission Inc.
Chardam: Gear Co.
The Cincinnati Gear
CMD (UK) Ltd.
Columbia Gear

Corporation
Crown Ge!IIT B. V.
Custom Gear &

Machine Inc. (ll.)
Custom Stock Gear &

Machine
Davall Gear Company
Dayton Gear & Tool
Dee Kay Gears
Delroyd Wonn Gear
ElMCOLLC
E:MCOGears
Fairfield Mfg. Co.
Federal Gear Corp.

I Fisher's Gear &
Machine Inc.

Foote-JoneslIllinois
Gear

ForesI. City Gear Co.



Quieter Gears.
Engineered 'Metals.

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

Dura-Bar- continuous-cast gr,ay and ductile
iron performs like free-machining steel with an
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
ot Dura-Bar make for quieter running
ge.ars. And Dura-Bar is 10% lighter than steel.

Dura-Bar round bars are a.vailable in diameters
ranging from SIB" to 20" and lengths of 6-20'. So you
won't need. to make maj,orchanges in your machining equipment.
And our extensive inventory means Dura-Bar is available now - when you need it.

When It's quality material, quiet performance, and qu~ck delivery that ~..... ~
count.Jook to contlnuous-caet Dura-Bar for your gear production needs. •

DURA-BAR,® 1-800-BAR-MILL (227-6455) .' 815-338-7800 • Fax: 815-338-1549'
2100 West .Lake Shore Drive, Woodstock. IL 60098-7497
Web Site.: www.dura-bar.com •. E-mwl:sales@d\lTa·bar.comContinuous Cast Iron Bar Stock

C,oDtact us for the Iatest data OD ge.ar D.oise.

CIR.CU: 158

http://www.dura-bar.com


• PROiDUCTS& SEiRVICES IINIDEX •

, PERRY TECHNOLOGY COIRPORATION
• Straight Bindhelica'l: b:roaching
• Gear, s,P,lineand sp.rocket hobbiing
• CNC shaping, hobbling and 'grinding
• Aircraft splline cutting in exotic materials
• CNC jlnspection and machining

www.perrygear.com
Ph: (860)1 138-2525 • Fax: '(860) 738-245,5

"THE GIEAR & SPLINIE EXP'ERTS"
CIRCLE 204

THE PURDY CORPORATION
ISO 9002 Certified

Aerospace Manufacturing
Technclcqias for the'

215t Century
Est 1946

586 HilliaJ1d St, p,o, Box 1898, IManc'hester. CT 'OIi04-S-1B!111U.SA
Tel'ephone: :&649-,0000 • !F,IlIC:B60-645-!6Z93

Home Page: http://www.purDYtransmissiorJs.com
E-mail: saies@punlytraasmissioas.com

CIRCLE 207

1111
'GIEAR 'GRIIND!ING MACIHIINES,

Germany PHONE:
IFAX:
!EMAIL:
IINTERNET:

+49 7243 599-160
+49 7243 599-165
info@hofler.com
www.hofler.com

PHONE:
FAX:

(908,) 996·6922
(908) 996·6977

CIRCLE 185

MANUFACTURER OF H(ISS, MILLING CUTIERS.
PRESSURE COOlANT AND' NON-COOlANt DRillS & REAMERS.

THIN IFILM IC'OATING'S
HOB .ANDISiHA'PU cunER RE·SHARPENING

ICARBIDE PREFO:RMS
CNt SHAiRPENING MA'CHINES.£5.. «1927

'7ffJiDr® I

: MAILING AODRESS: .&/ Sw amul coo.!'OoNY I

P.O. BOX 376. FARMINGTON, MICHIGAN 48332-0376 ISO~9001
Phone: (2481 474·8200· Fax: (248)474-9518 tERTlFIE,D' I

STAR CUTIER CO.
23461 INDUSTRIAL PARK DRIVE
FARMINGTON, HILLS, MI48335
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Franke Gear Wotiks
G&N Rubicon Gear,
Gajra Gears LId,
The Gear Wor'ks..seattle
Gears & Drive Systems
Gerhardt Gear
Company Inc.
Great Lakes Gear

Technologies
Hamilton Gear
Hanover Gear Mfg. Co.
HMC ..Inc,
Hiifler Maschlncnbau
Horsburgh & Sooll
Insco Corporation
Invincible Gear Co.
Ion vacuum

Tecbnologies Corp.
rrw Spiroid
J&EHoftnann:

Engineering Pty.Ltd,
Jamal Gear Mach inery
Kreiter Geartech
Laser Machining Inc.
Lawler Gear Corp.
Lufkin Industries Gear

Repair
Luoyang Zhollgzilong

Gearllox Co.
Lyon Gear
Major Gauge & Tool,
Merit Gear Corp.
rnG miniGears Inc,
Midwest Gear & Tool
Midwest Gellr Corp.
Milwaukee Gear Co,
Modem Industries Inc.
Modified Gear &

Spline, Inc.
Nakanishi Gear
Niagarn Gear Corp.
Nixon Gear Inc.
O'Brien Gear Company
Oerlikon Geartec AG
Oliver Gear. Inc.
Omni Gear
Overton 'Gear & Tool
Patterson Gear &

WuxiCorp,
Sokhi Heli- Worn Gears

Pvl Ltd.
Southern Gear &

Machine
Spline Gauges Ltd.
Tifco Gage & Gear
Trogetec Inc.
Unique Power

Products, Inc.
Westech Gear
Wedin International,
Xtek Inc.

Heat Treating
Services
Accurate [on

Technologies
Advanced Material

Process Corp.
Aero Gear, Inc.
Aerocraft Heat. Trenti ng

Co. Inc.
Ajax Magnethermie
ALDVacuum

Technologies
Alfe Heat Treating
Alfred Heller Heat

Treating
American Brazing
Ameriaut Metal

Theating
Aplus Engineering Inc.
Applied Process Inc.
Arrow Gear Company
Asho! Ashkelon

Industries
Ashot USA Inc.
B&R Machine & Gear
Blanchat Machine Co.
Calicut Eogineering

WorXsUd.
Caterpillar Industrial

Products Inc.
CGI,Inc,
The CincinnatiGear

The Cincinnati Steel
Treating Co.

Commercial Steel
'freating

Contour Hardening,
DL. Borden, Inc.
Delroyd Worm Gear
Detroit Flame

Hardening Company
Disston Precision Inc.
Drivetrain Technology

Center
Dynamic Metal

Treating
EIMCOllC
Engineenrl.Heat 'Ireat
Edgewater Steel. Ltd,
Euclid Heat Treating
Fairfield Mfg. Co.
Ferry-Capitain

Industries, LLC
Fisher's Gear &

Maclline Inc.
Fluxtrol Manufacturing
Foote-JonestI1Jioois

Gear
FPM Heal Treating
Gear Company of

America
General Surface

Hardening
Generated Gear &

Machine Inc.
Gleason Cutting 1boI.'l
The Gleason Wades
Hamilton Gear
Hauni Richmond, Inc.
Hi TecmeU!l Group Inc.
HMC,lnc.
Horsborgh &; Soon
Hudapack Meta

Treating-Elkhom
Hudapack Meta

Treating-Glendale
Heights

InductoheatInc,
Industrial Metal

Treating Corp,
IonBond Inc.
Iron Bound Heal

Treating
l&EHofmann

En~gPty.ltd_ I

Jasco Heat Treating Inc.
Kolene Corporation
Kowalski Heal Treating
Company
LAl Easll1...aser

Applications, Inc.
LAl Midwest, Inc.
LAI Southwest, Inc.
Linn. Gear Co.
LIlfkin Industries Gear

Repair
Luoyang Zhongzhong

Gearbox Co.
Merit Gear Corp.
Metal Improvement

Company, Inc.
Mellab
mG miniGears Inc.
Midwest Thermal-Vat
Mill Max. Tools Pvt.
MilwaUkee 'Gear Co.
Modem Industries Inc.
Melon Gear & Shaft
Moore Gear Mfg, Co.
Mr; Gears. Inc,
NaehI Machining

Ted1no1ogy Co,
Nitrex Metal

Technologies Inc.
Overton Gear & Tool
P.H. Precision Products
Patterson Gear &

Machine
Paulo Products Co.
Penn Machine Co.
Pennsylvania. Gear
Penntech
Philadelphia Gear

Corp.-Houston
Phillips-Moldex Co.
Precision Gear Co.
Progressive

Enginee.ring
Progressive Steel

Machine
Pennsylvania Gear

Penntech
Perry Technology
Philadelphia. Gear

Corp-Houston
Precision Gear Co.
Precision Gear Inc.
Process Industries
Pro-Gear Company,
The Purdy Corp.
Raycar Gear &

MacbineCo ..
Reliance Gear Corp.

I Riley Gear Carp.
Riverside Spline &;

Gear
Ronson Gears Ply. ltd.
Rush 'Gears Inc.
Satellite Gear
Seitz Corporation
Selector Spline

Products, Inc,
Sinochem Jiangsu

http://www.perrygear.com
http://www.purDYtransmissiorJs.com
mailto:saies@punlytraasmissioas.com
mailto:info@hofler.com
http://www.hofler.com


Treating
Rex HearTreating
Rickter Preeision lnc.
Rosh Gears me.
ShoreMeUil

Technology
Southern Gear &

Machine
Speedwell Industries
Sun Sled T teali:og [nco
Surface Technology.
TOCCOlnc.
Troge!ec Inc,

U. S. Axle lnc.
Unique Power

Products.. Inc.
Wall Colmonoy

Corporation
Wedin International,
Welduclion Corp.
United Gear and

Assembly. Inc.
United Slates Gear
Westech Gear
XlekInc.

Ins,pectionServices
Able Tooling
Action Gear &

BfOIIChiDg
Akron Gear &

Engineering
Alfe Heal Treating
Allied Devices eorp.
Alpha Precision \!JC,
American Stress,

Teclmologies .•IDe.
Ann Arbor Macl:tine
AphIS Engineerin~ Inc.
Arrow Gear Company

I Ashot Ashkelon
Industries

Ashot USA Inc,
Aston Metallurgical

Services Co. [nco
Axieon TechnolOgies
B&R Machine & Gear
Becker Gearmcisters
Best Engineering. Inc,
BIancha1 Machine Co.
BodineGear

ManufaCturing
Bucyn!S Internadonal.
Cames.MilIer Gear Co.•
C·.B 'Gear &. l\'ladtine
CHUM
CGLInc.
The Cincinnati Gear
Columbia Gear

Corporation
Contour Hardening
Custom, Gear &

Machine Inc, (II..)
D.lG.IT .• Inc.
Daval! Gear COmplmy
Delroyd Wann Gear
Drivetrain Technology

Center
Edg~ater Sred Ltd,
EMOO~
Euro- TecbCol:p.

Fellows ColJ!.
Feny-Capilain

Industries, LtC
First Gear Engineering

&:Tedmol.~
Fisher's Gear &:

Machine Inc.
forest City Gear
Fubri szl,
Gear Company ,of

America
The Gear WOfb.&anle
Generated Gear &:

Machine Inc.
Gerhardt Gear

Company Inc,
Harder' PrecLioo

Compooents
Hi TeernetalGroup me.
HMC.,Inc.
H!iIler M'asdIinenbaUi
Horsburgh & Soon

I Index 'IimnoIogles Inc.
rrw Heartland
J&E Hofmann
Engineering Ply. Ltd.
Kowalski Heat Treating ,
Company
Krautkramer Inc.
Kreiter Geartt!d:l
Lufkin Industries Gear

Rq:mr
Luoyang Zhon-,gihong

'GearBox Co.
Lyon Gear
M&_I1~

SystenL'!
M=-anuf!!(.11.!red Gear &

Gage
Melil Gear Corp.
Milwaukee Gear Co.
Modern Industries [nco

Moore Mmne & Gear
Moore Measurement

Solutions
Mr. Gears, Inc,

lItional Metrology
ewAgeTesting
Instruments Inc.

N~gllJ1II Gear Corp.
'""'OIl Gear Inc.

Okubo. GearlAvon Gear
Overton Gear & Tool
Pac1Y::f EngiMering
Patterson Gear &

Machine
Paulo Products

Company-Peculiar
K Enterprises
Pennsylvania Gear
Penmecr,
Performance Gear

Systems, [nco
Peny 1kiudogy CoIp.
Philadelphia Gear

COIip.--UoustOil
Phillips-Maidel! Co.
I'redsion Gage' Co.
Precision Gear Co.
Precision ,Gear Inc,
Precess EqwJHIWIlt

CompaI!lY

PROD. U.ICTS:& SE.-R.V,ICES, INDlX~
Process Industries
Profile Eo,gineering
Pro-Gear Company
Progressive Steel

Treating
RE. Smith & Co.
.Raycar Gor &

MadJineCo.
Reliance Gear Corp.
Ri ley Gear Corp.
Riverside Spline &

Gear
RoCo- ThdmoIogy. Inc.
RTS Rework Inc.
Sanrasalo North

America
Schafer Gear Works •.
Soot! MachlDe Tool Co.
Seitz Corporation
Southern Gear &

Machine
Speedwell Industries
Spl ine Gauges Ltd
Stork Technlrnet
SUAmeria!
Syntec Technologies
Thermotech
Tifeo Gage &:Gear
Trisys
Trogetec Inc,
Trojon Gear Inc.
Ultron Incorporated
Unique Power

Products, Inc.
United Stares 'Gear

Corp.
Wedin lnternational,
Westech Gear
Wes-Tex Gear Inc.

Shot Peening
Able Tooling
Advanced Material

Process Corp.
Ashot ashkelon indus
Ashot USA Inc.
Blanchat Machine Co.
Edgewater Steel Ltd.
IEIMCOUJC
Electronics. Inc,
Fairfield Mfg. Co.
Fisher's Gear &

Machine me.
Genera!edGear &

Machine 11lC_
HMC, me.
Hydro Honing
J&E Hofmann

Engineering P1:y•. ltd.
Kowalski Heal Treating
Company
Metal Improvement

Company, Inc.
MiJ;waukee Gear Co.
Moore Gear Mfg. Co.

, Mr. Gears, Inc.
NASA Glenn Research

Center
Overton Gear & Tool
Patterson Gear &

Machine

ONE SOURCE for a variety of precision gear machining
disciplines, Our pt1t:kt1g~ includes machines. planning and

engineering by experienced gear specialists. plus testmg,
installation and service .

• I'ROFUJNG • Sl'll~E CUIT1NG • ,GEAR HOIUUNG
• GEAR. TOOTH POINTING • BEVEL G.EAR.CU1TING

• GEAR HONJNGA American

V:Weralnc.
CIRClIl:: 2.17

SIIRREIL
The time is always rig,ht for SUHNER dt
spira! bevel gea1rs.

- -

SUHNER M~NU(A'CTURING,. IINC.
P.O. iBox 1234, Rome. IGA 30162--1234
Phone: 706·235··8046- Fax: 706-235-8045
info@suhnemsa.com

TRAN!SMISSmN EXPERT.
CIRCLE 213

SOMETIHING' NEW C'OMING' FROM

¥u"n'n'.j~"'~"llI•.Inc'.
351 FAM.E;ROAD • :DAYTON. OHIO <15449·:23&8

(937) 859·8503 • 1·800·875··7686 • fux: (937) 86.5.0656

222-- 222: ,-- 222 _., 222
Don't consider buyingl '0 gear tester u,n,til

you check our Roto-Check CMM 222.
Coming soon •. www.RotoTech.com

CIRC'lE210

AlA GEABS.IL11J.,nablislled' in 1937. specializes in tile manlll.clUre 01
high 'quality POWIT 'Uansmission ,components. 'llur main pnldliCts Ire:

SPUIAL BEVEL GEARS, - ~ILngalnb rg\ maxJmuI\ll diameter 100 inclles in
'IIround. bani-cut or lipped linisb.

OERLIKON - maJliimlLmcrowlI wheel diameter 26 inch.!.
- IIjiclIl gears malljmu..m diameter 49..2inches,

also with gnluod leetb mil cl!rtom lmade, rig."t ang'I'_ 11.111'1.

AlA oHers freu, technical selYice for AlA gears.
Our delivery time for' spira'il bavels ,is 1-3 months.

AfA 'GEMS. lTD.
P.O'. iBoll 1211',FlNi·331 O~I
Tampars,. Finlamll
re'I::35J.3~2B701'n
Fu: 3!j8.;3·287024!11

ATA GEA-,-RS.INC,
River Square Plm:al
19885 Detroit Road
PMB 11136
Rocky River, OhiD ,!M116
lelelhx:4411-3!j6..!D2II!J

CIRCLE ..241
NOVEMBEFliIlHCelol'BE~ 2000 ~9

mailto:info@suhnemsa.com
http://www.RotoTech.com


,stock 'Ges r
Manufacturing
Able' Tooling
ACCUfl!1e Specialties,
Amarillo Gear Co.
Arrow Gear Company
Bevel Gears (India) Pvt.
Calicut Engineering

Woruud.
CGl.,lnc.
Channel Power

Transmission, [oc.
Chicago Gear-D.O.

James
Chicago Gear Works
Custom SlllCk Gear &

Machine
Davall Gear Company
DeJroyd, WOOD Gear
E1MOOLLC
Bmerscn Power

Transmission
Gear Company of

America
Gear Works, Inc.
Geartronic Indusuies
Generated Gear &

IGet Iinto Gear Wi1h ,Mahr IFedera:I's ISO 90011 Machine ITIC.
Certitied Metrology !Program - I Gerhardt Gear_ Company Inc,

• Factorv Proven hand-held gear measuring tools and Dia mar Universal Gages Halifax Rack & Screw

• WinG~ar PC controlled double flank gear foil testsrs with unmatched Cuuing Co. Ud.
mechanical accuracy. - HMC, Inc.

• PRIM'AR'- Universal CNC P.nalvtical Measuring System lor Atcurate.Form, Indiana Power
Gear, & 30 Feature 'Inspecnon Transmission

.' Su~ace 8f1dContour testing instruments for gear tooth finish and foot 9aem- Systemsetrv Inspection. - J&8 Hofmann
Tel: 11~BOIli.969·1331 Fu: (513) 489-,2II2ll1 I, I Linn.....En.· ~_·neene.ar 'Co·n_g.·Ply. ,I..td.www.mahJledeJ1l.com -Dr- www.mallr.,com - '-"'i.U

L..---";;";;';";";";";;;';';;~~C~IR~C~- L~E~-~,24='2~':';;;;~;;';;';;'----"'" MJ.H. G ar & Tool
Co .• Inc,

Midwest Gear & Tool
Modified Gear &

Splire
Moore MaChine & Gear
Okubo Gear/Ayoo Gear
Performance Gear

Systems. lne,
Quality Tra.nsrnissiOJl

Com.ponents
Reef Gear Mfg., Inc.
Riley Gear Corp.
Rush Gears Inc.
Seitz COIpOflIlioo.
Selector Spline

Products. Inc.
Sinocbem Jillllgsu Wux:i
Southern Gear &

Machine
SpeeowejlIndnstries

Formerly known as National Broach&. Machine Co"
I. Fastest. Most Precise Shave Cutter and Broac!hl

Reconditioning Available
I. ,Broach Tools and MachinesI. Pr'ecisions Geal' Finishi,ng Tool's and Machines

.' Hobbing • Shaving • Rolling .' Honing

----- -

® Surface" ®-
__ Combustion
ProYidingtl1e most diverse OR'IIing of eq,uipment
anclsup'portservke~f,or ~. t!ea!ing inl ~I wide,

varlet, of matenal processlngllncfustr es.

SUR F ACE C 0, M BUST liON. IIINC.•
1700 Indian Wood Circle" P.O. ~x 428' Maumee. OH143S37

Phone: (800) 537-8900, (419) 891-71.50'· Fax: (419) 891·71511
Email: inlo@surfaceoombustion.com

ClRCLE, 2401

Hi!gh q:uaUly leads 10' s,uccess ...,
V:ourpartner for grinding wheel dressing units,

dressing wheels and dressing technology

Fassler Cmporation
131 W. Layton Avenue, Suite 308

IMlI'walJkee, WI 53270
Ph: (414) 769'-O072-IFax:: '(414) 7,69-8610

IE-mail: fassler@execpc.com
www;faessler-ag.ch

CIRCLE 231
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Paulo Products
Company-Memphis

Pennsylvania Gear
Penntech
Progressive

Technologies
Sales Consultants
U. S. Axle Inc.
United SUlIeS 'Gear

, Wedin lmernauonal

Spicer Industries Inc.
StockDrive

Products/Sterling
Instrument

Subner Mfg. Inc.
· Trogelec Inc,
· Union Gear & Sprocket

United Gear and
Assembly, :roc.

Wedin Imemanonal,
Wiscon Products, rile.

ToollCoating
Balzers Tool' oaring
Barit lntemadOOall
BeslEngineering. Inc.
Cutt!!1g Edge Products,
Diamond Black

'Iechnologi
Diamonex Incorporated
DynamicMetl!l

Treating Eltech Inc.
· Fubri s.r.!.
, General Ma.gnaplme

Corp.
GIelLWD ulting Tools
1be Gleason, Works
GMI
Great Lakes Gear

TechnoIogi
Hi Tecmetal Group Inc.
[onVt\Cuum

Technologies Corp.
JonSond Inc,
Mizc & Associares Inc.

HeM Machining
Teclmology Co.

Ply-Mar Tool Co.
Richter I'recisioo, Inc.
RlLJSSclI.HoIbrook 8:

Hendenoo
Slar 'Cutler 0-
Surface Technology.

Transmecanie

IOther Servic-es
Abrasive Technology

Loc.--{;'eor H(}lIing
ACR Industries. lee, -

Detail gearilli/ and
gearbox assemblies
for lire aerospace and
defense industries

Akron Gear &
Engineering-Gear
box "builder

AmericanBrazing-
Brazing

American Gear &
&gineering-
Siorting.' 'IV
Turning

kmeriean Melal
I 1'reatLng-G fU
, .Induction lliITdi!.lIing

I

Ane Corpoearion->
Plastic Injection
Molding

ASM Irnemauonul->

Training. Education;
800ks

Aston Metnllurgi.cal
Services Co. Inc. -
MeI11l1U78icaiTesting
Lab

Axicon Technolqgies-
Gear & Drivetrain
Testing (Noise and
LoadIlifl'). Rapid
Pr%ry[HIlt;

Barit Inwl1r!I!.liollllll
Corp.-Rtl't'1:\'-t'
Engin£ering

Bean Tool. Die &
Engineerin -Hob
Sharpening

Bevel Gears (India) PvL
Ltd. -l..Angle Bevel
Gearboxes

Bodine Gear
ManLlfacturing-
Gear Skiving

Chamfennruic loc. -
Deburring/
CluJmjeri.ng Service

Chandler Mochine Co.
-Wire EDM Servic«

The Cincinnati Gear
Co. -s-Gearbo»
O~'/!rl/QIIJ ,&..Field
Service

Cold Fanning
Technology. Inc. -
Productior: &:
Prototype Spline lInd
ThTr!ad Rulli}IS

COLDfLre Chicago-
Thermal Cycling

Curtis Mlx:hine Co. Inc.
-Finished OM1:\'.

Open Goorill8
Cutting :Edge Products.

Inc. -Metollon
Implantation

DJ.G.lT., Inc. -
Process Consulting

Davall Gear ompany
Ltd, -Spiroid and
Spimdriw Gear
S}'stems. EDM
Service

Deco Products
omp;!f1y-ZilJC'COSI

Gears
I Drive Systems

Teclmology, Inc. -
Load Rating Failure
Analysis, litigalio/1
Suppon

Drivetrain Technology
Cenn:r'-Tesling &:
Measuring

East .PointFoundry-
CelS/om Castillg

ElLech Inc, -Hob
Slwrpe1!ing

&tudio Ing. J.L.l'iila-
Gear Drives
Assembling, Aligning
01!d SWrl!Ip; Training

http://www.mahJledeJ1l.com
http://www.mallr.,com
mailto:inlo@surfaceoombustion.com
mailto:fassler@execpc.com


_-----------IIPRODUCT:S '& :SERVmE.SliNDEX.- _
I Euclid Heal Treating

Co, -InmlClion
Hardening

Eversolv Software-
Failure Analysis

Fluxtrol
M_anufacturing---
Induction Heal'
Treating

Franke Gear WOfb-
Globoida! Gear Sets,
Higl! Accurocy Gear
Racks

General Broach &
EJlgineer:ing-Splilte
Roiling Service

Guy Crader
Cons ulliJlg----Gear
Manufacturing
Enginwing
Consultant

Halifax Rack & Screw
Gutting Co. 1..Jd. -
Gear Rack
Manufl1Cl:!1n

Hauni Richmond Iac,
-P/armn Nitriding

Hi Tecmelal Group Inc,
-s-lnduction
Hardening

liMe. Inc. -Custom
Fabrication and eNC
Madtiflillg

Horsburgh & Scon~
Gear Drive
Rebuilding (All
Mml!([acturers)

Indiana Power
Transmission
Syslems.-Gear
Reducers

Keystone l'hreaded
.Products Div, -
"tim! Rolling

Kolene Corporntion-
Molum Sail Bath
Heat Treating

Koro' harpeaieg
Senice--Hab
Sluupening

Kreit41ll" C.eartedl-
GearlJ<J:r Repair

lAJ. Inc, . -:Walerjel
CUNilig. Laser
CUlling. Laser
Welding,. Laser
Marking. Laser
Sur/ace lmprovemem;
Laser Dril/ing

Lambda R=clr-X-
Ray Di.ffmction
Laboratory

McGinty Gear-Spiille
Design

Manufacturing
Technology-«
Friction \*ld Gears
TogethRr

Mechanical &
Structural Design &
Software----<kar
Failure' Analysis

I Ml~~=I~lli_
ISO 9(l(X) Tmilling

Modem Industries Inc.
-Modified Gear &,
Spline-Gear & Spline I

CUlting, Spline
Grillding

moldeQge;u-.com--
CAM Services

Moore-Addiso~ear
Blmrking

NASA Glenn Research
Center-Gear and
Transmission Testing

NewAge Testing
Instruments Inc. -
Hardness Testing

Ondrives LId -
Gearbox
MOlIuJacturing and
Stock Gearboxes

Ontario Drive &
0ear-smaJ1 to
Medium ProdJ.tction
of Gears.&.
Tmnsmissions

PauloProdUCIS
Comp;my-Bmzing

Peerless- Wmstnilh--
Manrifactnre Gear
Reducers

Pertormarsee Gear
Systems, Inc, -
Plastic Gear Design',
Inspection,
Pnnotyping &
Manufacturing

Power Engineering &
M(g. Ltd. -Custom
Gear Boxes

Power Transmission
Services loc ..-
Gearbox Repair

Preci ion 'Gear Co. -
Hobbing, Shaping,
81!\1el Gear Mfg.,
Wornl Gear Mfg.

Precision
Engineering-Envr
Analysis of
~Position
Errorfor Gears &
Entire System

Progressive
Technologies--
Thermo: Spray Grit
Blasting, Abrosil'e
\H-uerjer

lbePurdy
COf1I'OrtlOOIl-
Mttrology

REM Chemiam.--
lsotropi.cFinishing

.Richter Precision Inc.
--':PVD Coating

Equipment
RTS Rework Inc, -

Polishing
Rush Gears Inc. -

Metric Gear
Mallufacturing

Sei.1ZCorporation---
.&pi.d Tooling,
P'rolOtypillg
Gearboxes aJIIl

Assembly Actuators
SIFCO Selective

PI~liJlg--JobShop
Plating

The Society of
Manufacturing
Engineers-
Educational
Programs

'Iechnologies lnc, -
Spline Rolling

Tri-Wrre, Inc. -Wire
EDM Job Shop

Trogetec Inc. -Stir/ace
Hardening

Turbo-Finish of
America-
DeI1Um·ng. Turbo
Abmsil-e Mac/rinin,1I

Wedin International,
Inc. plille & Rad
Mfg .. Bal/xll'w

Surface Technology
Inc, -i-Diamond
Coating

Sussex Gear
Company-Gear Box
'& Actuator Design

'Thennolech-Plastic
Gears

Thx;ey Gear &
Machine--17rn-ad
Millingffhread
Grinding.

Transpower

Spicer Industries Inc.
-Injection Molded
Gears

StackpoleLtd, -
Powder Metal
Spn:x:kets and Gears

Star Cutrer Co. -Gear
Tool Engineering

Stork Technimet-
FaillllT!Analysis QJ'!d
Testing

Sun Steel Treating J nco
-Ion Nitriding

p,reci&ii'on t;hraugh dialn.and

IINTRODUCINIIG PCD REINFORCING
FOR DIRECT PLAT:ED DRESSER,S

IIII-w--e-w-i-lJI-d-eS-ig-n-,-Ib-U-ild-a-nd-
1

-gu-a-r-an"t"e"e"fr"o"m-y-o-u-r-g-ea--r-s-u-m-m-, a-ry-:-C-h-art-S-ge-a-r-d-re-s-s-e-rS-f-o-r-II
Reis'hauer SPA ami IFassler DSA SystelJlS.-;Direct-Plated or Sintered-Bond Single- or
Doulble-Sided Dressers.

I W~ alsn produce
gear dr,essersfor
·meason CNC

" Pboenix
·Uebberr
• Iklingelnber,g
• Pfamer
.. Oerlikonl"Opal
• Hoefler
• Hurth
.. Kapp
• Niles
• Samputensilii
• Mikron
-Maag
.. esepe'l

We' offer OUt 'customers;
.. Higbest A.ccurac ..,. • Competitive Prices
.. Fastest Delivery • Relap& IRepiating Sarvies

Call or fax us your 'gear dresser requirements,
You will quickly discover what leading U.S. gear producers have learned.

DR. KAISER gear dressers are the best value available.

Diatributed by:

SIL.Munson
.~ Company

4111Huger St. Columbia, SC 2!I201
Pbone: 1-101Jc.115-1390 .' FIX: 1·-1113"929-&7
E-mail: info@Slmunlon.com
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Broaching IMachLne
• Eliminates Broaching Pits and

Elevated Platforms
• Increases Cell Design Flexibil itv
• 'acilitates Machine Relocation
.' Allows a Range of Optional

Equipment and Secondary
Operations
Available in5b'okes born
36" to TZ" andl tonnages,
from 5- to 31Mon capacity.
For broaches, broachi ng
equipment, broach repair!
reshar:pening,and production
broaching services, call your
total broach ing source.

Obio Broad & Machine ComJlllIIV
Itme. 144111 g.m.1040

(<<Of 946-0725
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.IP,RODUCTS & S'E:RVICES INDEX II...

Mfg.•Acme Screw '"
BrorlZl! NUl Mfg.,. 24-
/wur BoIJ Scl'EW
Repair Serwct!S

We.lduoI:iOll Corp, -
inductio« Heat
Treating

Westtnnan
Companies->

HerriJlgoo1U! GroTS.
Ihrnllel Shaft Speed
Reducers

GEARSOFTWAAE.

Customl Software
Aplus Engineering Inc.
Bo!.!...rn &Kodl

Machine Toc.~Co.
e-Dot Engineering
CEI1M
Dillll10nd Solutions.
Drive Systems

Technology Inc.
Eversolv Software
FISlU' Gear &

Machine Inc.
Gear Cutting

Technology Sy tems
GearesearclJ Assoc.
Gerhardt Gear

ompany Inc.
The Gleason Works
Hoglund Technology
l.S.PJ.A.Ii.
mvolute Simulation

Softwares Inc.
JobBoss Software
Leeaar Soitw!!l'e

Engineering
M&M~,

Systems
Moore M.easurement

Solu.lio!'!S
NOI'IlIllC. Inc.
Pacillc Gauge &

Machine Co.
Richel Inc.
Romax Technology
Scott Machine Tool Co .
Software Engineering

Service
l'rogerec loco
Universal Teclmical

Systems,. loco
Vim Gerpea-Reece

Engineering
Web Gear Services

GeBf 'Design
Software
AIlA-PGir; Inc.
Able TOOling
AGMA
Bluegrass Precision

Machinery

C-Dal Engineering
CEr.IM
'CW'EQ
Crownl PDwertndn
Dabkn IndlJSlries Inc.
Drive Sys1ems

Technology, Inc.
EveJliO]v Software
Fairfield Mfg. Co.
FISher's Gear &

Machine Inc.
Gearutting

Tecllnology Systems
Geareseerca Assoc .
Gearulch
Gcam:ch

lJda.-Tecnologia de
Engrellllgens

Great Lakes. Ge;u

Tecltnologies
GWPlastics
LS.PJ.A.E.
Involute Simulation

Softwares Inc,
KlingIlI.Dberg SOIme
Lerner EntefPri=
Manufncmrers

Technologies., Inc.
Mechanical &

StfUcU!.r!!i Design &
Software

NASA GICl!l1 R.esean:b
Center

OuITkon~A:G
Room. Technology
Sol'tw!!re Engineering

Service
Thogelec Inc.
Unlven;!!l Teclmic.a.I

Systems, Inc.
Van Gerpe.n-Reece

Engineering
Web Gear Services

Gaar Inspection
Softwarlll
Alpha Precision Inc.
~m&Koch

MacMne 1boI Ca,

amM
D.'I.G.LT .• rnc.
Diamond Solutions,
GW Plastics

, ~Assoc.
KJ.ingd.nlIerg SiiIme
~Ikramer .In!:.
LulIdn Industries Gear

Repair
M&M~

Systems
MahJ" Fedm!I
Mk:roGear
MOO!'eMeasurement

Solutio!'!S
Ni~ITMlnc.
Paci1ic Gauge &

Machine Co.
PreclsIon G¥ Co.
PmIile Fngi...neering,.
RoIo- TedmoIogy, 1M.



Scot! Machioe Tool Co.
Software Engineenng

Sel'Vioe
Spline Gauges LId.
Trogetec Ioc,
TSK .America
Web Gear Services
Womll 'Grinding Co,

Sbo,p M'anag&menl
Software
Boum& KtldI

c, Todl Co.
Diamond Solutions,
JobS Software

1 IU:win
Lilly &IftWlIre

ASSIIJCIlIJIC5, Inc.
Sootl M!!chine Tool 0,
User &IJuUons, Ire,

Other Softwarel
~ri'CIIIII (rtar

Il .\ssn.-
Gear .Roting,
GMT CapaciJy

&stEn~neeri[lg.lnc.
-Tom Crib
M/lIIQgt!~nt
Software

.Boom&. .KOOII
I\Iacbine ~OOICo.-
(;IulIIge 'GearlSdtJp
Sq~

DP Technology COrp.
--C.ADIQW

Softwan
Ew'O- Tech' 0fJI·-

Splint! Inspection
E~IY &Iftware---

AGMA. Load Rating
Softwart

Exl!Ude Hone-SuifllCt'
FllIish Measurement
Softwtrnr

GB G:a!" Shop Tools-
Caiculations

~hAssoc.-
GNT Scoring Anal)- ..
~t-GearLift'

Anal}'sis
Geaneclh

Lul!!.- TecooJogia de
Engrenagens--
.Meclianica! Design

,~tGe!!r
Company Inc, -
Quality Rqrillg

Manufacturers
Technologies, Inc. -
CoS! Estimating
SoJh'.'Q~

Mecamic Nova. Corp.
--Ori1!ding MQchiM
Software

Mechanical at
Structurul Design &
Software mmgth
& Fallgue Anal)' is

Su/twf;rn:
NAS Glenn Research,

Ce~rer-Bearil!g/Sf'al
Radyne' Corporation--

,QuaiiJ)' ihmrwrce
.ROIIUIlITecImology-

.flomo;rlJesig~1'
,Gearbox SySI£m
.Dt!sigll So{m'aTe

TrogekIC Inc. -Cycfold
,G~ &: ,ReJQ!~ Pr:uts
Mfg· Software

Web 'Gear Serviees->
Excel .&sed ,GeJJr
Design Softwan:

IGEAR1DOUNG ..
AC'OESSORIES

AllIlIsives
Abra,o;ive Technology
Bluegrass Precision

M :hl!!ay
Oipper [)i.amond Tool
&gill DIp..fm,j Wmrer & Son Inc.
~H~
Me~ Grinding Tech.

I

Rex ut Prod!!CIS ITJC.
Universal

Superabmsives
W. E. Litwin Assoc.

BevelGea:
Cutting Tools
AA ·emsCOI.
'The ,G_'iOO Works
Reboo lndU5ttiaI

RodL!Cts
Sblr Cutter Co.
vest!. Works USA. Ioc:.

BOrBIOD/CBN
els

Abl.eTooIing
B.H. Jeoes Machine &.

Gage
Boum!& KDCb

NIadllne Todil eo..
Ouimfennatic Inc.
Dianamic AJJrasive

IPn.xIuc:IJi Inc,
GIe&<iDo Cutling Tool:s
The GlewioD Works
GMI
KappT~
Min: & Associates Ioc.
Norton Abrasives
P.F.M~y. Inc.

I sr, MI1ll'ilIID ,& Co.

Universal
S~ve:;

Wilton Macllinay

Broachmg ":ools
American Broach &

Machine Co.
A,p:x Broadl&

MocliineCo.
Baril Inteillld:u!l Cup.
Bes! Engineering. Inc.
The Broach l\.o'Ia5ters
Ci"IlJlk5hll.ft Machine

Group
DeucirB!'Q<!!;h
E1mass IJIth An:Ierica
General Broach &

Engineering
Ki!I-&Sford B!'Oi!Cb &

Tool
Miller IndLl5lriai

Servkc
.Mize & Associates Inc.
= ad!JI &chining

TechnolOgy Co.
The Ohi'o Broodl &

Machine Co.
Oswald FmIGmbh &.
Co..KG
Parker Industrie..~ Inc.
Rieid Tool, Service .Inc.
1)0 Miks Inc.
U.S. Broach&:

TRU~'VOLUT~
.~ In' IJItnJ-PnleI./fIIJ GtItII' TOIIU

Hobs- AAA- U- A

ICams
Ahlc 11 ling
Jamal Gear Moc!tinery

I

'Shaper Cuttarl,

Chamfe~ingi(;ools
Abk:Toolin

I Aeedes Gear 11 Js LId.
A/W Syskms Co.
Best Engineering, Inc.
Ommfcr:matic loc.
The Gleason W!:!I'b
GMI
Great t.ms Gear

Teclmol~iel.
~·TooI Corp,
Jack. Dustman & Assoc.
lMT-Fette
P.F. Markey, Inc.
Reid Tool Service Inc.
Sales Consuharus
Schclld;T=
SPF Specialties Ud.
SU~rica
'Iransmecanica
Westgl!le Machine

ICoatings
Able Tooting
Il!dlDIu.IIIknII'O,cp.
IDiam.OI1Vl. I.ncoJipornled
Fellows' orp.
Geoerol Magnaplate
G1ea<JooCutting Tools

,Molt., IGearl~SpfiMiGel... :
,eNC HobShar,.".r

lliuSSIu., WOLIIOOK & ] ~ I[ENDERSON,INC:.
Contlle!: u-' 111(2011)670-4220 Of FIX (20t) 670-42M
salelOtnJ..wIUle'.com or vlllll 1111111WWW.1nI-votllle.com
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REM- Isotropic Filnished ,Gears
2'07 Longoocod ,DIm!. BnInIIIlm. 1X 77833 U.s.A
TEL (979) 271·g703 • FAlC: (979) 271.(J3(J9

1 325 WBSI01-. SIrIteI. ~, CTOIUIl9 U.S.A
C MlCALS. INC. TEL (660) 62'.(}755 • F.O:. (BBtI) 82'-BB22

- ~~~~~. . . .. 8iKJtrNrJshtte. E. 50 19 IRY
- """ TEL 0044 17!17=2",FAX ,0044='599
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_____Ipiral bevel gears up to 100 inches
in dlameter, Manufactured for quiet
operation and durabilli,ty to meet exact
production requirements ..

.'" fOR AMA.,llO. You CAN COUNfON ,':r~

Amarillo Gear Company
P:Q. Box 11789 • Amarilllo,18xas, 79105

806/'622'-1273 • Fax 806/622-3258, • www.amarillogear.com

CIRCLE. 216,

CAP'ABILInES TO MEET ALL YOUR NEEDS
I. O:EM-Gealr Hebbers, Shapers, IGrinders

and Iinspection MachinesI.RemaDufaclurelRetrofitIRebuild of your
Balrber-Colman Machines

I.P,artslServic:eJRepair ,ofyour Barber-'Colman.
Bourn &. Koch Machinery

D- - -2500 Kishwaukll8' StCU·R·ni Ra-eklQr~,!L6D04_
_ _ _ IPllolHIl[Bl!i1 91i5-41113~ 1---"0 1-1' IFax1B15)'!I65.Q019

113 _.. . IE-maU;boumkochfPworldntltBtt.nflt
maCHine 'T'OOIL '1:0. Web Site:www.JJouTn·koch.com

CIRCLE 179
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Innovative inspection and metrology solutions
- only from M&M Precision Systems
• CNC metrology systems for parallel axis gears, bevel, spiral bevel and other

cross axis gears-and for gear cutting tools and other rotary ports.
• Unsurpassed accuracy from four'axis generative motion and multiple probe

technology. Certification to .001 mm; traceable to NIST.
• Easy·ta·use, application·specific PC software complete with analysis packages

for manufacturing process control.
• Cost effective functional gages, including double flank gear roller systems,

dimensian·over·pins gages, spline gages, master gears and more.

_~ PRECISION
Phone (937) 859-8273; fox (937) 859-4452 .V'iiiiii - SYSTEMS
Or visit www.mmprecision.tom lItIII CORPORATION

AGMA is a full service trade association
representing 400 manufacturers and users of gears
and gearing products, suppliers of equipment and
services to the industry, individual consultants and
academicians.

Keep pace with the industry, help develop new gear
standards, take part in our biennial GEAR EXPO ...
all of these opportunities and more await you as a
member of AGMA.

Contact us at (703) 684-0211, by fax (703) 684-0242,
bye-mail agma@agma.org, or visit our website at www.agma.org.

MEASURE GEARS
ON THE
FACTORY FLOOR
DYER'S 74710-00 Gear
Measuring Station inspects
10and 00 pitch diameters, etc.
Many measuring possibilities.
Accuracy ± 0.000040", 1~.
Prices start at $1155.
FREE catalog.

PHONE: BOO 631·3333
FAX: 717 569-6721
EMAIL: dyer@dyergage.com
WEB: www.dyergage.com
LANCASTER, PA 17601-4966

HOB SHARPENING SERVICE
- Helical - Carbide - Spur
- Skiving -Worm -AGMAAA

Up to 1.25 D.P. Capacity
All PVD tool coatings available:

Tin. TiCN. TiALN & others
Rapid turnaround, Tool Performance Analysis

INDEX TECHNOLOGIES INC.
12003 Abbey Road Unit # 6. North Royalton. Ohio 44133

Phone (440) 895-HOBS • Fax (440) 331-0516
Email gallenco@msn.com

Index Technologie> Ine.
Ion Vacuum
Technologies Corp.
Mize & Associates Inc.
Pacific Gauge &

Machine Co.
Reid Tool Service Inc.
Russell Holbrook &

Henderson
SUAmerica
Transmecanica
Wall Colmonoy Corp.

Cutter Bodies
Able Tooling
A!W Systems Co.
Gleason Cutting Tools
The Gleason Works
Jack Dustman & Assoc.
Jamal Gear Machinery
Klingelnberg Sohne
Oerlikon Geartec AG
EE Markey, Inc.

Cutting Tools
Able Tooling
Acedes Gear Tools Ltd.
Apex Broach &

Machine Co.
A!W Systems Co.
RH. Jones Machine &

Gage
Barit International

Corp.
Belden Machine

Corporation
The Broach Masters
Crankshaft Machine

Group
EmugeCorp.
Gleason Cutting Tools
The Gleason Works
GMI
Great Lakes Gear

Technologies
Great Taiwan Gear Ltd.
Interstate Tool Corp.
Jack Dustman & Assoc.
Jamal Gear Machinery
KIingelnberg SOhne
Koepfer America,

L.L.C.
Kromhard Twist DrilICo.
Nachi Machining

Technology Co.
Oerlikon Geartec AG
Osborn International
P.E Markey, Inc.
Parker Industrie> Inc.
Ply-Mar Tool Co.
Reid Tool Service Inc.
Russell Holbrook &

Henderson
SUAmerica
Universal Gear Co.

Deburring Tools
Able Tooling
RH. Jones Machine &

Gage
Best Engineering, Inc.
Bourn & Koch

Machine Tool Co.
Burlytic Systems
Chamfermatic Inc.
Extrude Hone
Gleason Cutting Tools
The Gleason Works
GMI
Great Lakes Gear

Technologies
Jack Dustman & Assoc.
Osborn International
Redin Corporation
Reid Tool Service Inc.
Rex-Cut Products Inc.
Sales Consultants
Schenck Turner
SPF Specialties Ltd.
SU America
Sunnen Products Co.
Vesta Works USA, Inc.
Westgate Machine

Diamond Wheels
Able Tooling
RH. Jones Machine &

Gage
Bourn & Koch

Machine Tool Co.
Dianamic Abrasive

Products Inc.
GMI
Mize & Associates Inc.
Norton Abrasives
Osborn International
P.E Markey, Inc.
Reid Tool Service Inc.
S.L. Munson &

Company
Star Cutter Co.
SUAmerica

Universal
Superabrasives
Wilton Machinery

Dressing Diamonds
Able Tooling
Bourn & Koch

Machine Tool Co.
The Gleason Works
GMI
Great Lakes Gear

Technologies
Mize & Associates Inc.
Norton Abrasives
P.E Markey, Inc.
Reid Tool Service Inc.
S.L. Munson & Co.
Tifco Gage & Gear

Universal
Superabrasives

EDM Tooling &
Supplies
RH. Jones Machine &

Gage
Bluegrass Precision

Machinery
Brighton Laboratories
Charmilles

Technologies
Easco-Sparcatron
Extrude Hone
Hangsterfer's

Laboratories
KGK International
Mecatool USA Ltd.
New Age Chemical Co.
P.E Markey, Inc.
Perry Technology

Corp.
Russell Holbrook &

Henderson
Sales Consultants

Filtration Equipment
RH. Jones Machine &

Gage
Chamfermatic Inc.
Eltech Inc.
Great Lakes Gear

Technologies
Jack Dustman & Assoc.
SPF Specialties Ltd.
Westgate Machine

Gages & Measuring
Instruments
Able Tooling
Acedes Gear Tools Ltd.
Automated Precision
A!W Systems Co.
B.H. Jones Machine &

Gage
Best Engineering, Inc.
The Broach Masters
Cole Mfg. Systems, Inc.
Comtorgage Corp.
D.I.G.I.T, Inc.
Dyer Company
EmugeCorp.
Euro- Tech Corp.
GMI
Invo Spline Inc.
Krautkramer Inc.
Kromhard Twist Drill

Company
M&M Precision

Systems
Mahr Federal
MTI Corporation

(Mitutoyo)
Nachi Machining

Technology Co.
Nippon ITM Inc.
Ono Sokki Technology,
Optical Gaging

Products
Pacific Gauge &

Machine Co.
Parker Industrie> Ine.
Paul W. Marino Gages

http://www.mmprecision.tom
mailto:agma@agma.org,
http://www.agma.org.
mailto:dyer@dyergage.com
http://www.dyergage.com
mailto:gallenco@msn.com


Precision Devices, Inc. Great Lakes Gear Mize & Associates Inc.
Precision Gage Co. Technologies Reid Tool Service Inc.
Profile Engineering Great Taiwan Gear Ltd. W. E. Litwin Assoc.
Reid Tool Service Inc. Index Technologies Ine.
Russell Holbrook & Interstate Tool Corp. Lapping Compounds

Henderson Koepfer America, Able Tooling
Selector Spline L.L.c.

AIW Systems Co.
Products, Inc. Kromhard Twist Drill Brighton Laboratories

Spline Gauges Ltd. Company Dianarnic Abrasive
Sunnen Products Co. LMT-Fette Products Inc.
Tifco Gage & Gear Mill Max Tools Pvt. Fuchs Lubricants Co.
Western Spline Gage Mize & Associates Inc. Lapmaster International

Nachi Machining Mize & Associates Inc.
Technology Co. Nachi Machining

Grinding Wheels P.P. Markey, Inc. Technology Co.
Able Tooling Pacific Gauge & Norton Abrasives
Abrasive Technology Machine Co. Universal
AIW Systems Co. Parker Industries Inc. Superabrasives
RH. Jones Machine & Ply-Mar Tool Co.

Gage Rebco Industrial

Best Engineering, Inc. Products Lubricants/Coolants
Bluegrass Precision Reid Tool Service Inc. Able Tooling

Machinery Russell, Holbrook & Abrasive Technology
Bourn & Koch Henderson, Inc. American Refining

Machine Tool Co. Star Cutter Co. Group
Chamfermatic Inc. SUAmerica Apollo America
Clipper Diamond Tool Bijur Lubricating Corp.
Dianarnic Abrasive Brighton Laboratories

Products Inc. Index Plates D. A. Stuart Co.
EngisCorp. Able Tooling DoAll
Ernst Winter & Son Inc. Ann Arbor Machine Etna Products Inc.
Gleason Cutting Tools Becker Geanneisters Fuchs Lubricants Co.
GMI Bourn & Koch General Magnaplate
Hoglund Technology Machine Tool Co. Great Lakes Gear
JRM International, Inc. Mitts & Merrill L.P. Technologies
Kapp Technologies Nachi Machining Hangsterfer's
Lapmaster International Technology Co. Laboratories
Meister Grinding Tech. Parker Industries Inc. Houghton International
Norton Abrasives Selector Spline Jack Dustman & Assoc.
P.P. Markey, Inc. Products, Inc. Kluber Lubrication
Redin Corporation Spline Gauges Ltd. Lubriplate
S.L. Munson & Tifco Gage & Gear New Age Chemical Co.

Company Nye Lubricants, Inc.
SUAmerica Osborn International

Universal
Injection Molds Petronomics Industrial

Superabrasives Products
Wendt Dunnington ABA-PGT, Inc. Sunnen Products Co.
Wilton Machinery RH. Jones Machine & Tenaxol Inc.

Gage Texaco Lubricants Co.
Mize & Associates Inc.

Heat Exchangers Performance Gear

Koolant Koolers Inc. Systems, Inc. Master Gears
SPF Specialties Ltd. Russell, Holbrook &

Able ToolingHenderson, Inc.
Seitz Corporation Acedes Gear Tools Ltd.

Spicer Industries Inc. Barit International
Hobs Spline Gauges Ltd. Best Engineering, Inc.
Able Tooling Syntec Technologies The Broach Masters
Acedes Gear Tools Ltd. CMD (UK) Ltd.
American Machinery & The Cincinnati Gear
Engineering Keyseat Cutters

D.I.G.I.T., Inc.
Barit International Able Tooling Engelhardt Gear Co.
Best Engineering, Inc. AIW Systems Co. Fairfield Mfg. Co.
CMH Tools Ltd. Best Engineering, Inc. Fleet Tools Ltd.
Eltech Inc. Colonial Tool Group Gajra Gears Ltd.
EmugeCorp. Elmass Notth America The Gear Works-Seattle
Fubri s.r.l. GMI Gleason Cutting Tools
Gear Company of Interstate Tool Corp. The Gleason Works

America Kromhard Twist Drill Interstate Tool Corp.
Gleason Cutting Tools Company Invo Spline Inc.
The Gleason Works Leistritz ITW Heartland
GMI Mitts & Merrill L.P. ITW Spiroid

Induction Heat Treating Equipment
Induction Gear Hardening • Scanners

Ultra-Case • One Shot Hardening
Lift-Rotates • Power Supplies

Automation • Complete Factory Cells
Heat Treating Development0=-- •• _-_ •.•._._=_®

-UClA .'.ClY ••~lY!~~.T.~~
1745 Overland Avenue· Warren, OH 44482

Phone: (330) 372-8511· (800) 547-1527· Fax: (330) 372-8608
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Precision
For your most demanding custom precision gears
and gear drives, contact Milwaukee Gear. We
offer a unique combination of current technology
and 82 years experience in producing gears that
meet the full range of AGMA standards.
Visit our web site for complete information on

ANY our manufacturing and heat treating capabilities.
ISO 9002 certified.

www.milwaukeegear.com
Ph: 414-962-3532 • Fx: 414-962-2774. Em: support@milwgear.com

The World Leader in
Screw Rotor Manufacturing Technology
• Range of CNC Thread Grinding Machines
• Advanced Thread Milling Centers
• Tool Profile Management Centers
• Automatic Rotor Analysis Center
• Co-Pro Computer Aided Rotor Cutter Production
• Conturo-Automatic Deburring Center
• Sub-Contract Rotor Manufacture The Renold Center of Excellence

Harbour Lane North, Milnrow, Rochdale, 0L16 3LQ England
TEL: +44 (0) 1706 526590 FAX: +44 (0) 1706 353350

CIRCLE 188

http://www.milwaukeegear.com
mailto:support@milwgear.com
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M&M ,Pnrisioo

SysIems,
Nachi Machining

T:ethnology Co.
Nippon ITM Inc.
Pacific Gauge &

Machine.co.
f1aihr Industries, Ioc.
Ph.iladelphiat Gear

CQIp.-HOOSlDJl
Philadelphia Gear

orp.-King of
Prussia
Ply-Mar Tool Co.
IndsIm Gage co.
!Profile Enginrering"
The Purdy Corp.

, Rebco Industrial

I'F THE PART HAS A PITCH ...
iii you're, cutting thr,eads, screw forms, worms, or any other part I

with a pitch, whirling does it at twice the speed or half the cost. :
• r,oughi ,cuts to mllT'orfinlshes iln a slngfe pase
• outstancJlng pitch, ,and proHI'e accuracy
• dry ,clIIHlngto, ellmlmate ,costly fluid disposal!.

LeiS1lritz 'Co poral:ion.16S, Chestnut Street,
Allendale, NJ '07401

Tel: (201) 9c34-8262. www.!lelstrltz,corp.com

YOUR GEAR SOLUTION PROVIDER
At SU you will find the answer to all your cylindrical and
bevel gear manufacturing requirements.

!GEAR CUTTING 'TOOLS 81; IREGRIND' S'ERVICES
IGEARCUTTING MA'CHIN,ES
IGEAR:H'ARDRNISHINGi 'MAC'H'NES@',.··".I
Send your inqUlt'ias to: - . . ,
SU AIMERICA INC. ' "
,s775 caPital. Ave., Oak Park •.MI 48237 '.' ", '.
Ph: (248)548-71 rr- Fax: (248)546-4443
E·mail:sales@suamarica.com -
www.samputensill.com

CIRCLE 212

VARI'-R:OLL
'V~~""

Com,posite Gear Checking

Computerized Gear Checking
Master Gears
Sphne Gages

Precision Gage Co.,lne.
100 Short DrivelBurr R_idlc,1l
630/655..212.l. .Fu 63O/655-30i3
E-maiISales@preei.sionII18eco.com

See' our website for details on 72 mode:ls of WOLf gear machines:
hobbsfs, shapers, hob sharpeners, .. banars, inspection gear
machines" and much more, ~World Class" machines at afford-
able prices. Gear machines from tile largest Gear Machine
Manufacturer in the' world. New machines for prompt delivery
from California,. Fifty years experience.

VIlit our web lite: www.basi!cmachinetools.com
Email Vlolf,e basicmachinetools comg\.S I ( . T.'lephone (323) 9337191

......( .( U( P( )J( v I F I) F~. (323) 933· 7487 I

R ( ) { I' POBox 36276 Los Angeles. CA 9~Oa6 I
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Products
Reid Tool Service Inc.
Russcll, Holbrook &

Henderson. Inc.
Sal Consultants
Spline Gauges Ltd.
SUAmerica
Woo Gage & Gear
l'T'aI1S!TIIlCaIIca
Western Spline 'Gage

Shaper Cutters
Ac:edes Gear Tools LId.
American Machinery &

Engineering
Baritlntemational
Best Engineering, Inc.
The Broach Maslers
CMH Tools Ltd.
Elmass North America
Eltech Inc,
Fellows Corp.
Fubri sn],

Gajra Gears LId.
The 'CIem;oo!Works
Gleason Cutting Y-ool<J
Interstate Tool Corp,
Krom_ha!'d'fWis1 ()rill

Cmpany
NadtI Madlining

Tec.ooology Co.
Pacific Gauge &

MacbineCo.
Parke ... Indmtries Inc.
Ply·Mar Tool Co.
Rebco Industrial

Products
Reid Tool Service Inc.
Rwscll Holbrook &

H~
Sw Cutter Co.
Transmecanica
Tri- Wtre, lIH:.

Shaving Cutters
Acedes GearToois LId.
Bruit Internatiomd

Corp ..
Best Bngineering, file.
EllecJ1lnc .
Fubri s.rl,
Gajfll Gears Ltd.
Th CIem;oo Works

Micromatic Textron
Nadil, Machining

Tedmology Co.•
Parur Industries Inc.
Ply-Mar Tool Co.
lU:bco Industrial

Reid Tool Ser.ice Inc.
SUAlllf.'rica.
Transmecanica
Tri- Wire, Inc.

Sp'l!ine IRollingl
Racks
Aeedes Gear Tools Ltd,
Cold Forming

Thchnology. Inc.
Colonial Tool Group
General Broach &.

Engineering
Great Lakes 'Gear

Technologies
Great T!!.iw!!OGearLtd,
Micromauc Te...,;tron
Nachi Machining

~Co.
PacIikGllUge

Machine Co".
, Ply-M!!ITool' c,
i SeledlJr Spline

Produc\s. lnl:.
Spline 0 uges Ud.

Wheel Truing' &
DressingllDevices
Abte Tooli118
B.JI. Jones Machine at

Gage
OM!.
Mile & Associates Inc.
Normae, Inc.
Ouiikoo Gea!'t«_G
Ttfco Gage & Gem

Universal
Supembeasives
WlltO!l MachLnery

Worm M'illing
tlln.ers
Best Engiooeri..1lg.[nco
The Gleason Works
Rebeo Industrial

ProduclS
Reid LooI, Service Inc.
Russell .HoIbrook &

HendelSOO'

Otherlool iDgl
AcceSSOries
Aoedes Gear Too'· lui.

-MoogRa&
Curlers. Sunderland
Rack Cutters, Hurth
Milling Cuners.
Fonn·Relieved
Milling Cutters

American Refining

Group--Quench&:
Gear Ou

AIW Systems Co.-
Cuuer B'tJdU .and·
BIade~

Bntes Technologies-
HOlling Tools

Becker
~n;-

S~MasgPam
flij\!f lubriC!!li-.ng Corp.

-Lubricating
Equipmen:

CMH Tools Ltd. -
SpJi~ Millillg Cutters

Detroit Broacb-«
Broochil!g Tool
Holders

The Duffy CO!1lp!!!1y-
Heal Tll'al'Slop-off
Paints

.Dyu Compan -
DimemiunaJ Gagit1g

E.Ina PrOO\lCIslnc. -
Heat Treating
,QLtel!Chatits

EU!'I>- Tech Corp. -
Spline Gage
Certification

Fubri s.r.I. -Special
Milling Cullers

General Broach &
Engineering Co., Inc.
-Gear Rolling Tools

Gleason, VuItlDg
'foolS-Form CuJt~

Hennes Machine
Tool-Tooling
lbdDgesfor Specific

Machine Tool
Purchase

Interstate Tool Corp. -
Mmche.d
Herringbone Cuftf!rs

Invo Spline Inc. -
SplilIeGages

ITWHeartland-
Bumifh.intlMs

Koolanl Koolm. Inc,
-Chillers

Krautkramer Inc. -
Hardness usters

Major Gauge" Tool
Co, -Powder Metal

Too/ing
Masteneeh :Diamond

Products--CBN
Insens

M;ayfutn
lnremational-
Filtratio« Equipmera;

Cool/eyors, Chip
Processing
E.quipmLllt

Mill Max Tools Pvt.
ltd. -Profile Milling
Cutters. HSS Tool
BilS

Nadli l\Iladtining
1tdmdogy eo.-
RJJUDies

New Age Chemical. Co.

http://www.!lelstrltz,corp.com
http://www.samputensill.com
mailto:E-maiISales@preei.sionII18eco.com
http://www.basi!cmachinetools.com


_-----------IP,RODUCT:S & S'E,RVlC'ES, I.NDEI _
-CkaMrs. RPs &: ,cooz.xt
\lib.! Compounds S.IFCO SCk:ctive

NewAgeTesting Plating-Brwh.
[lIS1nJJnen1S Inc. - Plming Eql4ipmenl &:
HmrlnHs Testers SoluJioos

Optical G~ng SPF Speci:llties Lid. -
Prod!!CIS---NQI!·~h &: Dry S)'stenu
contact M'tasumnmr S1ar Cutter Co. -
&: /tISp«rion ~I Garr Slick
.f:quipmml BIadG

Osbcm [n1m:la1:imlal- TCna!!u1 Ioc. -Pol)fMr

BNShD 'I '?~~ ~I.bx. l1ruvmal ~Go.-
.......5pliM ,GIg~ Shank &: Di.rt: C!Q1m

Pitch T-cmpIates. [nco - Universal
Pitch TtmpllJk Superalx:aslves-
/l!.fpectiOl!' .~ Dn!ssing E.quipmOll

Reboo Industrial Wendt DunningIoo-
ProdUCIs-lll\lOlwe Diamond C>n!ssing
M'iIlirlg CWftrs Rolkrs. Dressing

SoL MUI!SI!II& Co. - EqiUpmem
ll~
Dimnona
.11n!ui1Jg Tools

SensoI' Prod!!cIs. Inc.
-film used 10 dn'tCf

pn!SSUFe dismt'lltiqn
and mngniJutkfor
mearuring gtmr 100Ih

GEAR,
'WORKHOLDING
&. IFLXTURING

Techoology Systems
The Gear WOIks..seattle
Gleason Cutting Thob
The Gleason Wor!ks
Grem~Gear

Tedmologies
Hennes Machine _001
HF lkana:h Pnlcisioo
Index 'Il!dmaIogIes lr:&
Jack Dusr:man .& Assoc.
Jamal Gear Machinery

, LeCount IDe
M&M PredsIoo

SysIBn!l
Manufactured GeaJr &:

Gage
Nadli MadI.lnIng

TedmoIogy Co.
0erlIl00 Geartec AG
P.F. Ma!1key, Inc.
Precision Devices. Ioc.
Profile EngIooering
Redin Corporation
Reid Tool Servia: Inc .
RtmeIl, Holbrook&:

~b.
SCllllllk. Inc.
SeIcctar Spline

Prod!!cIs. Ire,

Speedgrip CLuck-
Cameron
WorkhoJding

Spline Gauges Lid.
SUAmeriai
Woo 'Gage &: Gear
'l'ooIlnk. EQgilleefiDg
Universal Gear Co.
W. Eo Litwin, Assoe,

Western Spline Gqes
WLlloo Madtinery

Chucks
Able lOOting
A.G. DavislAA Gage
Alpha Precision lne.
B.H. JODes Machine &:

G~e
Best Engineering, Inc.
Bluoo COI'p.
Bluegra I'reci ion

Machinery
Boom&KOOh

MadIIDe Tool 'Co.
C:uneron Hydraulic

W!JI'Idlo.lding
DJntT~Inc.
EmupCWp.

Gear ULtting
Teclmology Syslelm

1be 'C~ W!!!'b
Greall..akcs Gem-

TO!:hooIogi
Hermes Machine 'lOOI
HPIC-Fleartcch P'recL~iol'!
bldex~1nr..
Jac:k. Dustman & Assoc.
Jamal Ga:r Machilay
LeCount Inc.
M&M:PI~

S
Manufactum:l ,Gear &

'Gage
OedlJmoI ,Gt:arIee AG
P.F. Markey, Inc.
Paul, W. Mwioo 'Gages
Preci '00 Devices, Inc.
Production Dynamics
Redin CorpornIioo
Reid TooIi Service me.
Schunk. Inc.
Sp::cd--llriP CLuck-

'Cameron
WOJthoklill .

Spline G ges .LId.
.SUr Outtu Co.
Sytec·~m

.ArbOI'S
Able Tooling
A.G. DavislAA Gage
Alpha Precisioo Inc.
B.H. Jones Mac1line &

Gage
~TooI,Die,&

Engineering
Best Engineering, Inc.
.BlucoOxp.
.Blueg:rass Precision

Machloery
Bodine GeM

Manufacturi.ng
Bourn .& KodJ.

Machine ~ Co.
The Broach Master.;
Cameron Hydraulic

WodhokIiQg
D.LGJ.T., Inc.
Em .'Corp.
FeIIo--wli Corp.
,Gem' Cutling

When lots of Ii 'tie things
mesh ...

Fassler CorporatIon
13.1W. Layton Avenue .•Suite 308
Milwaukee. WI 53207
Phone (414) 769-00.72
Fax (414) 769-8610
E-mail: fass:ler@axecpc.com www.faessler-a:g.ch

NOVEIoIIEAIDECU'IER 20,00 51

mailto:fass:ler@axecpc.com
http://www.faessler-a:g.ch
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HIGH SPEED INVESTIGATE A
• • • LASER SOLUTION

LOW HEA'! FOR WELDING &
'"' • HEAT TREATING

For immediate response to your specific needs, email:
dplourde@lasermachining.com or

Ikotval@lasermachining.com

tVisit: www.lasermachining.com

For small to medium quantities of spurs or helicals that have to
meet close-tolerance AGMA or DIN specs, our Reishauer
grinders and M&M gear analysis systems are the perfect combi-
nation. Whether your needs are for ten or tens of thousands, we
invite you to join the growing list of INSCOcustomers who rely on
us for consistent quality, reasonable costs, and reliable delivery.

G£9 Phone: 978-448-6368
Fax: 978-448-5155
Web: inscocorp.com
412 Main Street, Groton, Massachusetts 01450
ISO 9001 Registered

MicroCheck ®
The Gear Analyzing Software System!

Highly advanced, simple to use & extremely accurate ...
MicroCheck can be adapted to your existing gear rolling
tester of any make or model. Evaluating your gears to
AGMA, DIN, or your own specific tolerances, your test
results will be observed on the screen or quickly down-
loaded to your printer. "SPC & STATISTICS"

MICROGEAR
13338 Monte Vista Avenue, Chino, CA 91710

phone 909 590-7363 • fax 909 590-8784

CIRCLE 195

MEETING YOUR NEEDS!
A COMMITMENT TO QUALITY
Whatever the job, from custom gears to replacement parts, EIMCO
QUALITYINDUSTRIAL PARTS maintains the commitment of providing
quality products.

• ON TIME DELIVERY • COMPETITIVE PRICING
• CONSISTENT QUALITY • SUPERIOR SERVICE
Conlact us today for a quote on
your specific requirements.
Phone: (304) 327-0260
Email @www.eimco.com
A Sandvik company EIMCO

Tifco Gage & Gear
Toolink Engineering
W. E. Litwin Assoc.
Wilton Machinery

Collets
Able Tooling
RH. Jones Machine &

Gage
BlucoCorp.
Bourn & Koch

Machine Tool Co.
D.I.G.I.T., Inc.
EmugeCorp.
Gear Cutting

Technology Systems
Gleason Cutting Tools
The Gleason Works
HPI-Heartech Precision
Jack Dustman & Assoc.
Jamal Gear Machinery
M&M Precision

Systems
Oerlikon Geartec AG
P.P. Markey, Inc.
Production Dynamics
Reid Tool Service Inc.
Redin Corporation
Selector Spline

Products, Inc.
Spline Gauges Ltd.
Sytec Corporation
Wilton Machinery

Modular Fixtures
Alpha Precision Inc.
B.H. Jones Machine &

Gage
Bluco Corp.
Bluegrass Precision

Machinery
CD Miller & Associates
Colonial Tool Group
Crankshaft Machine

Group
D.I.G.I.T., Inc.
EmugeCorp.
Gear Cutting

Technology Systems
The Gleason Works
Hermes Machine Tool
Jack Dustman & Assoc.
LeCount, Inc.
Mize & Associates Inc.
P.P. Markey, Inc.
Paul W. Marino Gages
Schunk, Inc.
Scott Machine Tool Co.
Sytec Corporation
W. E. Litwin Assoc.

Toolholders
Able Tooling
AG. DavislAA Gage
Alpha Precision Inc.
B.H. Jones Machine &

Gage
Best Engineering, Inc.
Bluegrass Precision

Machinery
Crankshaft Machine

Group
EmugeCorp.
Gear Cutting

Technology Systems
General Broach & Eng.
The Gleason Works
Hermes Machine Tool
HPI-Heartech Precision
Jack Dustman & Assoc.
Miller Industrial

Services
Mize & Associates Inc.
P.P. Markey, Inc.
Production Dynamics
Reid Tool Service Inc.
Santasalo North

America
Schunk, Inc.
Speedgrip Chuck-

Cameron
Workholding

Toolink Engineering
W. E. Litwin Assoc.

OtherFixturing&
Workholding
Apex Broach &

Machine Co. -
Broach Fixtures,
Holders, Pullers &
Tools

Bean Tool, Die &
Engineering-
Custom Tooling

Bluco Corp. -
Expanding Mandrels

Cameron Sabertooth
Mandrel-Mandrels
& Worklwlding
Devices

CD Miller &
Associates-
Hydraulic
Worklwlding Fixtures

HPI-Heartech Precision
Inc. -Tool Presetters

JRM International, Inc.
-Hydraulic Locknuts
Madison Face Driver-

Face Driving Centers
Precision Devices, Inc.

-Gaging Fixtures
Redin Corporation-

Special Tooling
Schunk, Inc. -

Automation
Components

Speedgrip
ChuckfMadison Face
Driver-Face
Drivers

SPF Specialties Ltd. -
Pick & Place Systems

Standard Steel
Specialty-Key Stock

Sytec Corporation-
Pitch Diameter
Locating

Ty Miles Inc. -Broach

Fixturing
Universal Gear Co.-

Tapered Spline
Arbors

MACHINERY!
EQUIPMENT
DISTRIBUTORS
American Machinery-

liebherr, Lorenz.
Hoefler, Klingelnberg,
Oerlikon, Apex
Broach, Colonial
Saw, Kanzaki,
Kingsbury,
Ransohoff.

American Wera Inc. -
Wera Werk, Hurth
Modul, Samag.

Ashot USA Inc. -
Ashot Ashkelon
Industries.

Ataka Engineering-
Saikuni Mfg. Co., Ltd.

Basic Incorporated
GrouJr- Wolf Gear
Machines

Best Engineering, Inc.
-rIW Heartland,
Redin.

Bluegrass Precision
Machinery-
Mitsubishi.

Caledonian Midwest
Sales, Inc. -Ernst
Grob

Channel Power
Transrnission-Speed
Reducers, Gears

Eltech Inc. -Kapp,
Niles, SU America,
MGFGmbH.

Gear Cutting
Technology Systems
Inc. -Lambert Fine-
Pitch Gear Hobbing
and Worm/Thread
Milling Machines,
Wahli Fine Pitch
Hobbers

Geartech Ltda. -
Tecnologia de
Engrenagens-
Hexagon Software.

Great Lakes Gear
Technologies-
Fassler Gear Honing
Machines, Hofler
Gear Grinding
Machines, Ernst
Grob Spline Rolling
Machines, Escofier
Gear Burnishing
Machines, Sanyo
Gear Ch£lmfering
Machines, Hoffmann
Filtration Equipment,

StarGear Software
Jamal Gear Machinery

mailto:dplourde@lasermachining.com
mailto:Ikotval@lasermachining.com
http://www.lasermachining.com
mailto:@www.eimco.com
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Ltd. -Grinding
Wheel Dressing
Machines

Kapp Technologies-
Kapp GmbH and
Niles Berlin.

Miller Industrial
Service-Tomas
Technologies.

National Metrology-
Metronics.

Ohio Broach &
Machine-Tesa
Measurement
Systems, UVA
Machine Company.

Pacific Gauge &
Machine Co. -
Lorenz, Liebherr,
Vermont Machine,
Star, Klingelnberg,
flwo Spline Gaging
Ply-Mar Tool Co.
Sigma Pool, includ-
ing Liebherr Hobbers
and Grinders, Lorenz
Shaping Machinery,
Oerlilwn Gear
Cutting Machines &
Grinders,
Klingelnberg Cutting,
Grinding &
Inspection
Machinery, and
Kanzaki Gear
Shavers; ITW
Heartland Gear
Inspection and
Burnishing
Equipment

Precision Gage Co. -
Vari-Roll gear testers.

Reid Tool Service Inc.
-Fellows Corp.

Toolink
Engineering-
KonigMTM.

Trisys-Rhf KG
(Germany).

V & R Associates-
Laschet & Partner.

W.E. Litwin Assoc. -
Speedgrip Chuck-
Cameron
Workholding Chuck
Professional Tool
Grinding

Wes-Tex Gear Inc. -
American Pumping
Units

TRAINING &
EDUCATION

Colleges/
Universities
Drivetrain Technology
Center
I.S.PJ.A.E.
Mississippi State Dniv.

Gear Schools
AGMA
Aplus Engineering Inc.
Best Engineering, Inc.
Boum & Koch

Machine Tool Co.
Cole Mfg. Systems, Inc.
Drive Systems

Technology, Inc.
Educational Systems

Workshops
Euro- Tech Corp.
Eversolv Software
Fellows Corp.
Geartech
Gleason Cutting Tools
The Gleason Works
Hane Industrial

Training
Hy-Mech Systems Inc.
I.S.PJ.A.E.
Koepfer America,
L.L.c.

LuJkin Industries Gear
Repair

M&M Precision
Systems

Nachi Machining
Technology Co.

Philadelphia Gear Corp.
Salem Company
Trogetec Inc.
Web Gear Services

Research
Institutions
CETIM
ClATEQ
Drivetrain Technology

Center
Gear Research Institute
Gearesearch Assoc.
I.S.PJ.A.E.
Lambda Research
Michigan Mfg.

Technology Ctr.
Mississippi State Dniv.
NASA Glenn Research

Center

For years, Gear Technologys readers have
relied on the annual buyers guide as the best
resource for finding gear industry suppliers.
Next year we would like to supply this directo-
ry in an easy-to-use electronic format.

YOUR OPII\IION COUNTS!
VOTE TODAY!

Circle 360
YES! I wantthe buyers guide on

CO-Rom next Year!

Circle 359
NO! Leave it the way it is!

Trade Associations
AGMA
ASM International
IMTS-International
Mfg Technology Show

Metal Powder
Industries Federation
The Society of Mfg.

Engineers

Other Training &
Education
Electronics, Inc. -Shot

Peening Training
Michigan

Manufacturing
Technology Center-
Manufacturing
Training &
Consulting

Crucible ...
The lbol Steel Pros@

CPMGl High Speed Steels
Call 800-365-1185 for the
Crucible ServiceCentel'
nearest you:
or visit our website:

CCrucible
. Service Centers

www.crucibleservice.com

Dressing Solutions for Gear Grinding
• All Gear Grinding Machines
• New Dressers - Design & Manufacture
• Relap Program - New Dresser Tolerance
• Refurbishment for Reishauer & Fassler System Dressers
• Diamond Recoating & Relapping
• Short Lead-time - Competitive Pricing

Forward Your Request to:
S.L. Munson & Company. 401 Huger Street. Columbia. SC 29201

Phone: 1-800-285-3211 • e-mail: info@slmunson.com.fax: (803) 929-0507

CoB Gear was established in 1952
in Houston, Texas, and is a manu-
facturer of all types of gearing,
including ground gearing and
checking, helical, spur, worm, and
bevel. They also rebuild and
repair gear boxes, as well as offer
field service. Quality validation is
provided with all ground gears
including inspection reports and
as built/as found reports.

CIRCLE 221

CoB Gear & Machine, Inc,
P.O, Box 111278
Houston, TX 77293
Phone: (2811449-0777

FEI.I.OIIfIS® ~eaa;Ufacturing
Equipment

Leaders in Precision and Performance

• CNC Gear Shaping Machines
• Cutting Tools
• Cutter Sharpening & Re-Coating
• Remanufacture/Rebuild, CNC Retrofit

Fellows Corporation, Springfield VT
Tel:802-886-8333 F~:802-886-2700

E-Mail: fellows@fellowscorp.com

CIRCLE 243
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http://www.crucibleservice.com
mailto:info@slmunson.com.fax:
mailto:fellows@fellowscorp.com
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Whit<hall. PA 18m2 1'tI: 811).781.2800 1"il
Ph: 611).433-&540 Fu~8 !1).18 I"()I 52 '
fax: 611).435-63:51 bbarlmt:filIacriNLrom

.....w.ocrind.Ci!m
A.G. DaviSI'M 0. e
6533 SLn!.'> Drive

, S!ctlin fleigh~. MI 48313
1'1:1: 811).9'17-9000
fu: 811).977-9190

ABA.-PGT Inc.
I 95 lb!Wul Thmplkc
P.O. Box 8270 - JC"A.'l
Manchester, CT 06040 'y l'- '
Ph: 8ID-649'-459I
fax: 860-643-7619
ilf/o abap~I.W'"
WMow.ahapgr.r(Jffj

Able Tooling
5398 Ivy Brook Court
Cillcinnali. 011 45236
I'll: 513-794-llfIti
fax: 513-194-9301
ahfa~1I 'f1lM'.",,!
..~ ... abkfooJi"1I.COIOI

Abl:3.'l.ive Tec.hoolog)' toe,
!400 Gn:cll Melldaws 0.-.
Westerville. OH 43081
Pb: 7'41).548-4100
Fu: 741).548-7611
(""USIervic« abrwi~·ll!cIr.(""mn
www.abrw·ivr·I~('h.c"m

Accurate Gear.& Machine, Ine,
2864 Bwton Ave.
Watelfioo. IA S0103
Ph: 319·233-1991
Fu.: 319·233-7611
sairs@a('('~I"{!I~gnlr.(""am
IM.rM'W. Q.('CIlIU/l"II.t!tJ r.CYJIft

Accul'll!C Ion Technologies
10010 MillerW y
South Gate. CA 90280
Ph: 562·927-652
_u: 562-927-M91

Accurate Special!!!:.' [I!(.
NI2 W24360 Blu mooed .Rd.

ukesha, WI niSI!
Ii'b: 262·547-5450
Fax: 262-547-51192
g"gll@ac('urorI!J~riaIJi~s.c .......

Acedes Gur Tools Ltd.
fleminll Rood
Ne ....bury. Bet\o:~-.hjre'RGI4 IDE

nited Kingdom
Pb: (44) 1,6~5·524252
Fn: (44)' 1635-521085
:ralJ!!i@at:mt!s.eo.1Il
www.audl!s.(""O.UK

Acme GClIr C.ompall)'
'130 W. Forest Aveoue
IP:O. Bol!. 719 ...dt.'
1Wsippa..J!)'. NJ 07631 y"-
'1'1:1: (101)568-2245
Fax: (20 I) 568·0282
janu:s@acm gear.·C'Q""
www.ac~SC.lJr.com

Acme Manu[acturing Company
4240 N. Atlanuc Blvd.
Auburn Hilts. MI 48326
Ph: 248.J93· 7300
Fax: 248·39J..4Oti()
"""'" t1£ltImt!g.rom
..ww.acmt'm!g.COIII

ActiooGcu B=hing
i 1717 MooroviaAvenue'
i P.O. Box 10007

'COSIa Me. CA 92627
Ph: 949.645..:8212
F....: 949-M5-8212

The Alhm.. Company
I00 _. Founh SI.
P.O. Box 268
Dubuquc.IA 52.()(j1
Ph: 319-583-3591
FaA: J 19·583·1!O48
~C'n ,mw(''Lnl!l
',,"W,,: rh~adamscompany.CiHft

Adobe Pn:ci£ioo Gear, Inc.
211 W. Wood
P.O. BOll S2f)
Carubad.' M &8220
Ph: 5OS- 5-8322
fax: 5OS-BM-1568
adnb(-@grar.r.rom
lM""'''''K'·Kt"arx.com

Ad ee GeM &. Machine Corp.
1620 I S. Broadway
P.O. 8M, 2378 ~,
GankOIl, CA 90248'()378 '( , •.
Ph: 323·771).1951
Fill[: 323·770-1955
a"IIUO,. u.lIl!rcom.oom

Advanced CIISI.Prnducts
18700 M1U Strcc:I
P.O. Box 411
Merulvillc. Pi\ 16335
Ph: (814)124·2600
'fax: (8141333-1118

p.rooicitplt!r
"",,""~adIYJJWrdCfJSI,crnm

Ad ilIa!d M'ar.mal Procxs Coop.
36SOO 'IIln Born Road
Wayne, M148184
PII: 734-729'-4500
fax: 73J.. 729-5556

Aero Gear, Inc.
1050 Day Hill Road
Windsor" cr 06095
I'll: 860-688-0888
Fax: 81iO-28S-M 14

elOClllfl Hcal Treatinll Co., Inc.
1510.1 Mmnesota Ave,
i'amoou.m. CA 90723
Ph: 562.634-33 II
fax: S62-633-03M
grqll IUrocroft-ltI.rom

/\FC·Hokroft LLC
49630 Pontiac il'rail
Wu<om. MI 48393·2009
Ph: 243·624-8191
F!!!I: 248-624-3710
£all1$ afe·holcroft.com
1<... '"",. a!e-holcroft.com

'''7)431-1611. =n_ WI will he pi' lull 'Ill ,dd ptr CII pi V III' Iilil!1llliIL
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Albro Gear '" In'OU!!lCnl line.
86L Horsebloek Rd.
Yapblmk, NY 11980
Ph: 516-345-0657
fax: 516- 345.Q6/i3
albrogear@pbimail,C'tmI
'Mtrw"~nu.s'~H.("'(JmlalbroNf'ar

AI!..DVacuum 1'echnologies. Inc.
IB Thompson Rd,
East Windliur. CT 06088
Ph: (1160)llS6-1221
Fax: (1160)386-7220

Alfe Heal Treating
2349 Il. Cardinal Drive
Columbia i!),.IN 46725
Ph: 219c241l-255I
FlU: 21.9c244-4083
"""....aI1~·cum

Alfn;d Heller Heat 'li'enlioll
5 Wellington Strecl
Cliftoo. NJ 0701' .I
.Ph: 9'73-772-4200
I'M: 973-772.(l;:133

Allied Device.. Co.rp.
2365 Milburn Avenue
Baldwin. NY 1:1510

, Ph: 516-223-9100
Fax: 516-223-';"172
alLi<!dd\l linrr,('Om
IIv,,"w •.alli~dd~viC:~f.Com

Allied Gear Co.
490 I W. A.rthinglon SlrI>eI
Chicago, II!..60644
Ph: n3-287-8742
Fu.: n3-28'7-4,720

AJpltal'tt<:i ioo :I'oc.
11500 Rockfield CI.
Cincinnan, Ot! 4524 I
Ph: 513-772'-4266
Fu: 513-772-6950

AInlIJillo Gur Q!!:!p!I!Iy
140.1 Sund« III Lime
Anuuillo" TX 79U8 '~" ,·1'
Ph: 806-612.12'73 Y ".
Fa:!:: :806-612·3158
amltgltDl'@(JI'Jt.u/
........,.amariJlogur.com

AlMrialDl Gell.r MrgB. AIiIIlIl. (AGl'lfA)
1500 Kin. SL. S!.!lt~ lilt
A1mm!lrta. VA 12314
I'h: 70J.6114-1I'11J
Fllx:70J..6114..0l42
11'10'• .0 ......OIJ'

American Bnzinl
Paulo Producllo Co,
4428 Hamann Parkway
Willoughby • .oH 44094
Ph: 440-946-5900
Fu.: 44()c946-109l
M~""'rnm pawD-lLf.e_

American Machine Gear
2770' NW Indus!rial SIrCCI
Portlllnd. OR 9721 0
Pb: 503-2.2)..734:5 Of' 8OI)...423-734S
Fax: 503-226-3526
amgt'arpdx 001.;:_

America..!! MachLllCry . incerinl!
16 Prom nlIll')'
Dove Canyon, CA 92679
Ph: 949-888·8518
Fax: 94Q-888-8S 19

AmedQII M~ Trqlln: o•
.tOO 62n:d t.
Clen! nd, ou 44IOJ ~\~'f
PI!: 2J.6.431-449'2
Fu: 216-431-1508
""'.u m~rRillI.lllt'fal1na1lIfI.CUIII

AlIl!I."riellOR~fming Group
Woo nts SpeCIally I~ •.
DiVI!\iulll
77 North KC'ndali Ave.
Bradford. PA 1670t
Ii'b: 814-368-1207
dW11l tmf«tmffl

,,;ww.amrrif,conJ

A_mcric~l! Stress Technologic. ,1m:.
267 Kappa Drive
Pil1sburg\1, FA 15238
Pb: 4·12-963"0076 ext. II
fu: 412.96)·7552
~h-,vrtaJ] sgi.~1
"'.........r"' .. ruh.jl

Am.ulca" Wr:l'lIln',
46JII ~·fftdom, Dr.

on Arbor; u 411108
Ph: 313-973-7Il00
~H: JIJ.97J. 5J

AmlerliOll·Cook. Inc.
176511 IS·Mllc RcYd ~
F.ro.'lef, MI 48026 ~\'f.'
I'll: (810) 293-0800'
Fo.: (810) 2Q3-OR33
l!~n"/"!,lI@wrd"r,'(J",",JiJtcum
""'''''.andllr!iOllcook.com

Ann Alibor M.nclilne d.

0= Di"I,lo"
5800 Sibley Road
Chelsea. MI 48118
Pb: 734-475-0505
fu: 134-433·1 II 2
aurn - aam-dr.("Qm

American :Bl1JIIClJ MIlCh.ine Co,
4600 JlK:k.\;on, Road
Ann Arbor. MI 48 I03
Ph: 734-761-5021
Fax: 734·761-7626
allft'riC'an@amerimnbroach.rom
WWII\am~rica"bm4c:h,CDm

American Gear & ::.nginccrioll
38200 Abru:r.zi Drive
Westland, MJ 48185
Ph: 1J4..595-6400
F!Ilt: 734·S95-0149

Apex Broacb & Machine 00,
6401 ' Seven·Mile Rei.
De\roil. Ml 48234
AI: 31 3-89I ...s600
Fo.; 313· 91-SOl!3
op&l@apublOOCkCQlf!
""".w,'IPU/>IOOCh."aml

Aplus Enginccrioll.!nc,
RID. 521. No. 144
Min Chuan E. Rd. Sec 3
T'ai,pei
TaiWl!/l ROC
1'1:1: (886l--2-7181811
Fu: (886)-2·545'1619
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Apollo America Corporation
2000 Town Center

, Suire 1450
Southfield. Ml 48075
Ph; 248·355-0666
Pax: 2-48-355-9337

Applied Mechaniques
12 Tallarook Close
Toronto NSW 2283
Ausltalia Ph: (61) 49593573
Fax: (61) 49504538

Applied Peoeess Inc,
12238 Newburgh Rd.
Livonia, ..MI 48150.1046
Pb: 313-464-2030
Fe: 313·464-631.4

ju.-_.olI.g..h@!'l'p.lieilprocess.collf
",,,,,.,.4pplUdprocus.,COl1!

Arrow Gear Company
230 I Curtiss street
Downers Grove, n.. 60515 . iii
Ph; 6.30-969-7640 ..n\\-
Fu;fi30-969-0253 ,"' ,-
gllynn,@arrowgear:com
www..arrowgeaT.com

Arte Corporation
1111 Foster Avenue
NaShville, TN 37210
Ph: (615) 254-6691
Fax: ~6IS) 254-6656
lalWl@al'lUorp.com
www.artecorp.com

Asco Sintering Co.
27:50 S. GlU'fleld Ave.
Commerce, CA 90040
Ph: 213-1.23-51:21
Fu: 2\3-888-9968

I Aseo Sil!!erin.g Co.
635 Park Meadow, Road jl02
COlumbus, OH 43081
Ph: 614-382-7460
Pax: 614-882-7396
dw614882@aol.com

Ashot Ashkelon Industries
'Gear Systems Divisicn
P.O. Box 21
Ashkelon 78100
I~I
Ph: (972) 767-21581
Fax;(972) 767-21711
joseph.barkan@ashol.Co.ii

ABbot USA Inc.
485 Madison Ave.
14th ROO!"
NewYolIt, NY 10017
Ph: 212·2234050
Fax: 212-223-4156

AS[ MachineI:)' Gompany
51~D River Hlgbw.Bylfloo
Moo~e. C28111
ft.: (704JI 881.0790
Fax: (704) 88,1.l1II51
,asimD.chine1')'@co.... i"~.co'"
l4'",w.seokyllnS··CO.kr

ASM International
, Materials lnfonnation

Ma.lenals Park, OM 44073
Ph: 216.)38·5151
Fax: 216.338-46,34
meffl.serv@po.asm-inti.o.rg

Aslon MelallILrglca.lServices Co. Inc.
4201 N. Ravenswood Ave.
Chicago, n, -606:13
Ph; 773-5211-9830
a.!@aslonmel.com
www.a.s1nnmet.com

ATA Gears, Inc. _ .....,
1!J88S DetroIt Rd. "'"
Rocky RI~er, 011 44116
Ph: 448-356-0.289 ,~
Fax: 44D-356-0289 :t.'o·

"'-I4' .....aI4·gean.ji

Ataka Engineering Co .• 1J1d
2-2111Karniyasbiro Meito-Ku

, Nagoya Aiero

62 GEAR TE.CHNOLOGY

Japan
Ph: (81.) 52.772-0690
Fax: (81.) 52·772-0692
ala.ka@m:xb.nwhnet.or.jp

Automated Precision, Inc
790I-C Cessna Ave.
Gaithersburg ..MD 20879
Ph: 301-330-8100
Pax: 301-990-8648

Avon Broach & Produclion Co.
1089 John R:. Road
Rochester. MI 4830'1
Ph: 248-689-0800
Fax: 248-651-7250
.QlIollbroach@i.r.IItl/corn.com
www.o-vonbroach.com

Avon Gear Co.
2770 Research Drive
Rochester Hills. Ml 48309
Ph: 248-853-6500

, Fax: 248·853-J437
avoll@agcoa.com

A/W Systems Compaa.y
6U E. Hamson
P.O. Box 1344
!Royal, Oak. Mil 48()(j7
Pb.: 248·544·3852
FlIlr: 248·544-392;2

Axlcoll Technologies. Inc. ...,...'t
2857 Banksville Road. Bldg #3y,' o·

Pit1sbu:rgh. PI\. 15216-2815
Ph: 412·531·7500. ~\'t.'
Fax: 412·531.7035 v'
mwyetil@tuicol1lechl1ologies.com

____ liB _

B&R Machine and Gear Corp,
4809 U.S. Highway 45
P,O. Box 536 f"
Sharon. TN 38255 .~
Ph; 901-456.2636
Fax: '901-456.3073
brgellr@aeneru.com
www.brg-eor.com

S.H.Jottes Machine & Gage
95 Rle. 17-A
P.O. Box 586
D.rewsv.ille, NH 03604
Ph: 603-835"9033
Fax: 603·835-9033
bhjonel@jinis.nel

Bailers Tool Coating.Inc,
661 Erie Ave.
N. Tonawanda, NY 14120
Ph; 716-693-8557
Fax; 716-695-1995

Barit Intemational Corp,
3384 Commercl.ld Ave. - -
Northbrook., n; 60062 ..~'
Pb: 847.17z,,8128 v
Fu: 847.172.8210
S4ks@bariLc:om
",,,, .....bariJ.com

Basic IncorporatedGI'!!t\P
B!!SI¢Machine Tools ro\'t.'
P. O. Box 36276,
Los AJlgeles, CA 90036
Pb: 32.3·933-7191
Fa.: 3a3-933-7487
NIO.(f@/.Iasicmachinetools.com
",,,,,,,.basicmachilletools.com:

Bates Technologies . Inc,
9059 Technology Dr.
Fishe:rs. IN 46038-0213
Ph: 800-331-'6778 or 3.17-841-8805
Fax: 317·841'9443
www.b()lestedlcom

Bean Tool, Die & Engineering
I W7 East Main
Clarksville. AR 72830
Ph.: 501-754-2217
Fax; 501-754-8592

Becker 'Geanneislers, loco
2JS Hamson. Ave
MiDer PIlla!, NY • n64--3108

Ph: (800) 423·2531 or (516)821.·3967
Fax: ~631)821·3810
l!:(;B4Ge=@IWLeom:

Belden Machine Corporation
2500 Braga Drive
Broadview. IL 60153 ...ntO!_ f
Ph: 708-3444600 y~0-

Fax: 708-344-9321
In/o@beldenmachifle.com
wwwbeldenmachine.com

~r~5~~u;r~~'
Clearwater, FL 33760
Ph: 727-572-4249
Fax; 727-573-2428

Best Engin..cering Co .• Inc,
5600 S. Weslridg-e Dt.
P.O.BO'X510797
New Berlin,WJ 53151-0797
Pb: 414-784-2200
Fax: 414-784-2541

BeslMe!al Corp,
925 Dieckman Sl
Woodstock, [L 60152
Ph: 800·277·5800
Fax: 815-337-8803
jim@bestmetoi.com
wwwbestmetal.com

Bevel Gears (India) Pvt. Lid,
17(b) Sadaramangala Industrial Area
Whitefield Road
Bangalore, Kamataka 560 048
India
Ph; (91)8410-239
PlIJII.: (9'0 8410185
jamn(grp@"sll/.ner.in.
www.jamtJlgears.com

Biddle & Mumford Gears Ltd.
8·18 Kings Place
Buekhurst Hill. EsBex IG9 5EB
United Kingdom
Ph: (44) 208:515-4615
Pal: (44) 208505·3718

Bijur Lubricating Corporation
50 Kocher Drive
Bennington. VT 05201
Ph: 802--447·2174
PlIJII: 802--447·2114
bijur@worldllZr.ClII.l1el
www.bijur.com

Blanchat Machine Co.
3323 Maple
Wichita, ICS61271·2290
Ph.: 316-943-4257
Fax: .316-943-0005

BlucoCorp ..
509 Weston R.idge Drive
Naperville, IL 60563
Ph: 800-535-0135
630-637-1820
Fax: 630-637·1.847
info@bluco.com
www.bllleo.com.

Bluegrass Precision Machinery
442'11!ree Springs Rd.
Bowling Green. ICY42104
Ph: 502-842~7201
Fax: 502-842-7242

Bodine Gear Manufacturing
2500 West Bradley Place
Chicago. IL 6061.8 ,_.~
Ph: 773-478·3515 10\""
Fax: 773-478·3232
pmr@bo<!illZ·tleclriC.COm-
www.bodlnegear$.com

Bodine Electric Company
2500 West B!l!dley Place _~'"
Chicago, n, 60618 1\,
Ph: 773-478-3515
Fax: 773-478-3232
illjo@bodiM-eiectric.com
www.bodine-eieclriC.com

Bourn & Kocb Macbine Tool Co.
2S00 .Kish.wBukee St. .ol....
Roctrord.Ii~ii04. ro~'

Ph:: 815-%5-4013
Fu:: 815·%5·001'9
bormlkocll@wol'ldneLaJt.lId
"'''''''.iJo!lnt-kodi.com
Brewer Machine & Gear Company

, 2820 Clark Ave.
, SI. Louis, MO 63178
! I'l!: 314-534-4021

Pax: 314·534-4026
in/o@blrWel1t!ll!IioMr.COm
wwwbrewertensionencom

Brighlo!! Laboratcries
1100 Old U.S. 23
Howell, MI 48843
Ph; 810-632-3045
Fax; 810-632-.3052

The Broach MasleIS Inc'.
1605 fudu.trial DriVl\
Auburn, CA 95603
Ph: 530-885-1939
fax: 530-885-8157
sales@broachmaslers.com
www.broaclunasters.com

Buckeye Gear Co.
5130 Richmond Rd.
Bwford His, OH 44146
Ph: 216-292 .•6424
Fax: 2.16.292-6454
skidmore@earthlinJc. ..el
www.buckeyegeoT.<.com

Bunting Bearings Corp.
1001 Holland Park Blvd,
PO ..Box 729
Holland, OH 435,28
Ph: 419-866-7000
Fax: 419·866-0653

Burgess-Norton Mfg. Co.
737 Peyton Street -
Geneva, .IL 60 134
Ph: ,630-232-4100
Pax: 630-232-3190
www.bu.llesmol.lo ...com

Burly tic Systems
100-1 Crawford S~!
Leominster. MA 01453
Ph: ~08-466-9495
Fax.: 508-466-9499
www.burlylic.lhomasrqi.sler.com
___ 0 _

Caledonian Midwest Sales, In.c.
5497 Daniel Drive
,Brighton, MI 48114
Ph: 81(}-227-3977
Fax: 810-2274n]
cms·grob@msT!.com

Calicut Engineering Works Lid.
26A, Camac Street
ao Box 9119
'CaI...cu..ua, Wesl Bengal 700 016
India
Pb: (91) 33-2475693 or 33.2401979
Fax; (91) 33-2476072
calicUI@caI3.vsnl.nel.in

Cameron Hydraulic Wollkholdlng
859 E. Whilromb Blvd.
Madison Heig.h.ts, MJ 48071. ~
I'll: 248·588-0215
Fax: 248-.588-4570
speedgrip@lih.nel

Cameron SabeIlOOIl! Mandrel
859 E.WbJ1<:omb .Blvd
Madison Heights. MI48071 __...
I'b: 248-:588"0215 \;0\-
1'aJ;: 248-:5884570
speedgrip@I1h.1UI1

Can-Eng FumaceeLtd;
P:0.BoJl.235
Niagara. Falls. NY 14302
Ph: 905-356.1327
fllJll: 905-356.18l7'

Capi!allnduction
6505Diploma! Dr.
Sterling Heights, MI4S314
Ph; (810) 254-2740

http://www..arrowgeaT.com
http://www.artecorp.com
mailto:dw614882@aol.com
mailto:joseph.barkan@ashol.Co.ii
mailto:meffl.serv@po.asm-inti.o.rg
http://www.a.s1nnmet.com
mailto:ala.ka@m:xb.nwhnet.or.jp
mailto:.QlIollbroach@i.r.IItl/corn.com
http://www.o-vonbroach.com
mailto:avoll@agcoa.com
mailto:mwyetil@tuicol1lechl1ologies.com
mailto:brgellr@aeneru.com
http://www.brg-eor.com
mailto:bhjonel@jinis.nel
mailto:In/o@beldenmachifle.com
mailto:jim@bestmetoi.com
http://www.jamtJlgears.com
http://www.bijur.com
mailto:info@bluco.com
http://www.bllleo.com.
http://www.bodlnegear$.com
mailto:illjo@bodiM-eiectric.com
http://www.bodine-eieclriC.com
mailto:sales@broachmaslers.com
http://www.broaclunasters.com
http://www.burlylic.lhomasrqi.sler.com
mailto:calicUI@caI3.vsnl.nel.in
mailto:speedgrip@lih.nel
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Fax: (810) 2S4-193 I.

~pslan Allanlic
10 Cusbinll Dr.
WII!1ltha!n. MA 020'}3
Ph.: S08-.184-3 1.00
Fax: 308-384-3196
co:pllanl@uvLcom

,Carbon City Pn:d!!C!S
ISO Ford Rd.
SI. Mary.; I'A 131151
Ph: 814-8]4..2886
Fax: 814-834-9091
jrb@carbonr:ily.com
.....-",.,carbonciIy.COift

eames..MiIlcr Gear Co., ID!:.
13879 Browns Hill Road
P.O. DOl; 26!1
Locust, N 28O'TI.
I'll: 704-888-444
I'D: '104-888.4334
dmt@cmg~ar.com
_.cmg~ar.com

Cat~ill!!!' &!d!!suW 1'Tod!!CU Inc.
100 N. AdllllL Sl
Peoria,lL ,61629-437S
Pb: 309-675-545 I
Fu: 309-675-64S97

'C·g Gear ,II ~ [
,4131 M:1lQIlt!1 Had
P.O. BOll: 111178
Housm TX 7709],
Ph:: 2I1-449'.om
F-o: ml·5~9U7
II1lHfikbpw:coIM
WWII'.d'lftI1:COIM

, CD Miller &: Associales
2SOJ SpOol Rid e Drive
Spring Orove. a 60081
Ph; 815·675-6348
Fax: 815-675·9\107
cmJllu@cdmilll!r.rom
..........cdmlllt!r.com

C·/)o( Engineeri:!!1
14900 Robi!!wood
Plymouth. MI48170
Ph: 134-4ID-200S
Fax: 134-420-1.279
c_dii'll!,ll!@msn..cam

CEnM
0eIr~1
~2 ARnuc Felix 1.000ali
.BP 80067
SenIis 60300
~
Ph: (33) 3-44-67-31-42
Fax: (33) 3-44-67-34-23,
mich"l.oclrvtrUceliMJr

CG!. [nco
3400 Arrov.ohcad Dr.
Carson City, NV 89706
Pb; 775-882·3422
Fu: 77S·1IlI2·9599
sales fitcgimollon.com
"""",;cgimol/OIu:om

Clwnfcrtmlic. I!!c.
1842 Bunkn Road
Rockfonl. IL 611, I 5
Pb: 815-636-:5082
FlU:: 815-636-007:5
chmnfer96 QQLc_

0wld1er Machine Co.
4960 Hudson Drive'
Stow. OH 44224
1'1\: 330-688-161:5
Fax: 330-688-7984

ChlllUle.lPower Tnnsmiuioo. Inc.
1275 BloomfiddAve., Bldg. 2·1.4
F!!irfield. NJ 01004-2708
'I'll.: 913-244.1750
'Fa: 913-244-1746
ilffo CIttJltMIPOlWT.OO/f!
·_.C~/powtlT.COM

Ch.vdom Gar 'Co.
4081.0 Brentwood
Stelfil!g Heigh!!>. M1 48310

1'11.:81D-795-8900
fu: 81(1.;7954908
,1IIb,...,.d:afildJanJam.rom
www.dJanlam.com

a.arxsE. I.anco & Soos
2645 N. Keder Ave.
Chi~IIQ ..D.. ,60639
713-712-9100
713-772-9785
sak,$fillaf'Sonfo,.,~.com

, Cbarmilles TCclinolOllies Corp"
S60Bood Sl.
LL_Inshire. IL 'i50069-4224
Ph: 847-913·5300
Fax: 847-9'13-:5340
·WWII/.charmUll'slJ;J.colII

Oti~go Gar-D.O. James
2823 W. FwlOO Street
'~--.n.60612I'II.:tr~.
Fax: 773.6.38.0912
fromtUlS@dt/ca8og~aNJojalllu.cam,
_dt/ca&o~-doja",ucom

ChiCI\Bo GeM WiXb
1805bib 'Sib A~Dl!e
Cicm:l, u.. 60804
Ph: goo..343--3652,
Fax: 800-<132-7957
sak.fUdW:118o,,,alWOrhcom
....."".c"icagoll~al"WO,ks.C!Om

Cian:q
Mcchanical Tn:nsrnissioos Div.
Rctablo ISO
Querewo 761:50

~~)4m2632 ~
Pax: (52)421,69963,
o/dma,.,(icitzltq.m:x
h11p:U«JIJro.c/Q1 q.miI'

The Cincinn.ltl Gear Company
5657 Wooster Ptb ~
Cincinnati. os 45227
Pb: 513-:271-7100
Fa: 513-2.71.Q049
cil!Jig~ar4t"'orld!!t!.luvul

The CiDdnna~ SIttI11r9ting Go.
5101 Mariemont Ave.
Cincinnati, on 45227
I'll: 313-271-3173
.Fax: 5:13 ..271·35 10
cstUslUlt~i7!II·wm
_!tlldlnDling. com'

Cin:.1c Gear &; Mac:mne Co!npIn)'
1:50] S. S51bC~L"
Ckuo, I.L 60804
IPb: 708-652-1000
:1'0.: 108-652-1100'
.mlt!s@cilT~gi'ar.co",
www.circlt!ItaT.com

Clipper Di.amond Too'l Co.
41-16 AIISIclI PI.
tong I land City,. NY 11101
Pb: 118·392,3671
Fu: 718·392.41211

eMU (UK) Ltd.
lL<!)'dH-. Birds R<!)'dLane
Bngl!ousc. W. ¥ilIbIIim HJ)6 .ILQ
UDill:d Kingdom
Ph: (44) :1484-401611
Fax: (44) 1484-40161

CMH Toots lid.
2M, Industrial ArU
1'Igngbm!. AJ'. S02319
rlldU!.
Ph: (91)84SS';wS08
Fa; (9'1) 845:5-40508
cmJu~/sOhdl.~.mtMI. ill,
_cmhlool:r.com

ron 1!'.....1_.I._l00W-IK_... _...Engineering

'COLD. ~ Chi~ 0
1030 N. HaI5Illd
Olica.go, 0.. 60622
Ph: 312-654-9901,
fix: 312-654-9912
info coldjim:hJcago.cttm
_coldji"dt/cago.C(JIII

HVDBAULIC
SPLIINIED ARBO'RS

Toolink Engineerling offers Splinedl Arbors
which !ocateon major, minor
and even pitch diameters ..

Highest
Accuracy

, Spllned arbors can
be manulactured
with runout as low
as 3 microns. The
clamping sleeves,
with ground splines
ara replaceable. This
Ioomg Is suitable 1
for measuring,
testing, balancing,
gear grinding and
other light machining
appl_icstions.

Toolink IEnglneering
2870' Wlidemess P:lace

Boulder, C0B0301
PM 303.938.8570

FAX 303.938.8572
www.toollnk-eng.com

_~Io"' ___ oIQnIg __

HoIdr1g - __ lor "" ~

~"-'a.-."-1IIIfIInII
._·.-.,.·._ ........ "·'0i0I
~,·, ....... ,·I.DI·,OJD.~
• ~. TLonIn!!"1IiIIIng.

GEAR
MACHINES

M'DdeIIGHJ2·n
High IProduction
IGear Hobber
S 59.395
31' Diameter
11'" or 19" Face

.7J~ about our "zero inferesl"}nanc.ing.

Model GSIIJ-.3HS
High Precision

GearSbaper
$64,195

10" Diameter

VI,1t ow web, lite; www.basicma.ch·inetoo!ls.·com
, Ernai]: woll '" basicrnactunotools COllig 'S I( . Telephone 1323) 933· 7191

,,'( )I'(I"()I.( ~I ED Fa. 1323)933·7461
I{ C ) l I· PO. BOI 36276. Los Angeles. CA 900J~

ICIRCLlE149
NOVUoIB RIDECEt.lBE!I 2000 163,

mailto:jrb@carbonr:ily.com
http://www.dJanlam.com
http://www.circlt!ItaT.com
http://www.toollnk-eng.com


_------------.IC.OMPAJN-YIINDEX------------_
Cold Fooning 'Iechnology, [nco
63;56 Arrow Drive
SterllnS Heights, MI 4lI314
Ph: 810-:Z54..oUiOO
Fax: 810-2S4-4944
""""'ooIdforming~dl1",IDgy.""",

Cole Mfg,. Systems, lilt.
750 Loggm Cirele
Rochester, MI 48307
Ph: 248-601-8145
Fax: 24li-60IAI505
gea!"/lU)l@COIE"'/BS)lSI~!'I!J.CO,"
www.colemJfJ$ystems.com

Colonial Saw Co.
122 Pembroke SI.
P.O.. 00x.A
Kingston, MA 02364
Ph; 181·585-4364
fall:: 781·58S·9375
saks@csaw.com
W'Ww.csaw. ..f"OIi'I

Colonial Tool Group Inc.
1.2344 Delta Drive
Taylor, M148180 to:l'l\t
Pit: 313-%.5-8680 .~'"
fax: 519-25),,59111
l!mJ/roaIJ@m1I.finel
www,~olonlollooLCO/JI'

Co"lumhia <leu Corp.
530 County Road 50
Box. 1000
Avon. MN 56310
Ph: 320-]56-7301
Fax: 320-]56-2l11
info@r:Dlrunb.iag~ar."o'"
_columbiag~al:c_

Commen:ial Gear &; S,prockJ:t CO,, [nco
618 WIshl!!gIM Street
& Walpole. MA, 02032
Ph:S00-491-10'13
Fax: 508-668-1073
cQ!7!msear@aoLcom
www.,commtrciai8t:ar.cQrn:

Comtorgage Corporation
58 N.S. Industrlal Drive
P.O. Box 1217
SLatenville, RI 02876
Ph: 40 1·165.(1900
Fax: 401·765-2846

Contour lbnlening, 1nc.
7898 ZioMville RdL
lDdi!!!!a-PQIJ.s. IN 46268
Ph: 317-876-1530
Fax: 317·879-2484
mchilpiin@con/ourhilrdening,com
www.contourhardLn/lIg.com

CameD Forge Co.
6666 W. ti6Ih 5l
Chicago. IL 60638
Ph; 773--161-4242
Fax: 77)..767·944·3

em.tshafI Mac'hine Group
U,S. Broach & Machine Co.
314 N ..Jacboo SI,
P'O.lIQ~ 1l2?
Jackson. MI49204-1127
Pb: 517·787·3791
Fu: 517·187·5326
crW!k.slw./t@clllimlaiLcoml

Crown Gear B..V.
BUwser.ltraa! 200
P.O. Bo~ 40232 ;til'
NL-7.504REl Enschede
1be Netheilands
Ph: (31 J 53-47598801
Fax: (31) 534759899
iI1/ii@c1f}-""'geor.nl
www.crown8~ar.n/

croW!! Powe1U'al!l'RL
V'lal ,CbJarI, .39
COlogne (85), 2SOJJ.
ltaJy
~; (3'1)10.30-71565301
Fax.~(39) '~7059035
CI'01l'!I@CI'01l''l.U'
''''_~croIlfl!.U

64 GE"''R TECIHIOLOQV

, "dble SeO'ke Cml.en
5639 W. G1!1Ie!iet Silo

amlllus.NY W3Q:31·Q9I)l
I'b:J.~~
Fu: JI~401Z8

O!!nninglwn lIldi!Slries
]02 Lincoln Ave.
Stamford, cr 116902
Ph.: 203--324-2942
FIIX:203-324-6039
Mrww.cU!!ninghilm:·ind.com

Dearborn CicM & Tool. Co.. [nco
4300 Cabo!
De!rOi!. M14l1210
Ph: 313-581·31:111
Fax: 313·581·3115

Deco ;Ptoducts Company
:506 Sanford Sueel
Delonb, lA S2[ 011
Ph: 319-382,4264
Fax: 319-382-98.-45
deco@de~oprod.com
www,decoprod.coffll

Curtis Machin.e Co.Jnc,
2SOO a n-aiI
P.O. Box 70101
Dodge City, KS '67801.
Ph: 316-227·7164
Fax.: 316-227·2911
cllnif@cul"t;smadlillLcom
_ClI:rtismachinLcom

Custom Gear & Mac:bin.e
21422Teagarden Street
Sun Leandro, CA 94577
Ph: 510-895·9985

l!:<: 51()!'895·54]7
cgm@s/lp.PleI'

Custom Gear & Mach.ine. Inc.
1718 7~ Ave.
Rockford,IL:6U04
Ph: 8]5·221-4070
Fall: 815-221-4075
cg-"",OJ@aol.com
www.customgear..net

Dee K.ay <lars
Dee Kay Indll5trial Bsw:e
Off Lake Rd.
Bhandup, Mumbai, 4001 078
India
Ph: (91) 22 568 0145 or 568 6619
Fn: (91) 22 S9S 3843 or 568 0864
dukoy@v.,"I.co'"

Delroyd wOrm Gear
2221 Niagara Palls Blvd.
P'O.lIox 1032
Niagam Falls. NY 14302
Pb: 716-731·5180
lin..: 716-731·9329
ruJlIa1I@rm!callll.~l1r.c_
_th.lmyd.com

Detroit Breach Co.
431 S. Buncom.hc Rd.
P,O. Box M9
Greer, SC 29650
Ph: 864-879-7641

1 fax: 864-879-7693
broaches@dbcbroaciLcOltl
www,dbcbroamcom

Detroit Flame HardcningCo.
17644 MI. Ellioo
Detroit, MI48212
Ph: lll·391·1936
Fax: 313· 91·)1:50
dfhillc@earthlittk.n~1
www.derroilj1ome,com

Diamond Black Tecbnologies, Inc,
100:soJ:ne!'Se!0r.
P.Oo.Box 190
Conover, NC 28613
Ph: 828-327·7442
Fax; 828-322-4636

IJiamo!!d Soluuon.<. IIK:,
13152 Bavarian Dr,
San. Diego. CA 92129
Pb: 858·:538·2287
Fax: 858·484-4802
mila@sall.n:com

ax: 805·388·3085
~sprll dpl~chll()logy:cam'
www.dpl~clrtlology.com

Dnve Systems Technology, Iln.c.
24 M:arlboroogb l.II.
<lll!fl Mills. PA 19342
PIl:610-358-0785
Fax: 610-358-2776
gear-doc@wol'ldMl.a/I.II~I'
www.ev~r.rolv.com

ustom Slock Gear &; Mac.hin.e
2398 North Penn Road
HaJfic:1d, PA 1940W
Ph: 888-997·8500
PIA; 888-997·8501
5Dl~3@..._"'nulocl:gear.com
""""".CiLIlolllllodgeat.cam

Cutting Edge Products, IOC".
ISM Technologies
13100 lGrkham Way ~II
Poway. CA 92064
Ph: 619-513-1190
Fa.>:: 619-513-1197
ismJeeh@ixpnJ.com
www.i.T;m-cep.com

____ II D _

D. A. Snrart Co.
Metalworking Division
7575 Plaza Coun
'WlII.owbmok, n.60521
Ph: 63()!'65:5-4595
Pax: 630-65:5-1088

D.I,O.r.T .. Inc,
27:5 C!lOOVeI"Dri,ve
Fl'tIlIktin. OR 4:5005
Ph: 513-746-3800
FH: 513-746-5103
www,digilgage.c(Rfl

D,L Bordcn. 1m:.
220 Sheffield Dr.
Brookfield. WI 53005
I't!: 414.784-9474
PIIX.:414-784-9363

DaJJko Imlumies Inc.
61 E. Main SI.
:~Iville. cr 06010
Ph: 800-431-3398
Fax: 203·:583-6902

naval IGear Company ltd.
Wcllwn Green, Hatfield
Hertfordshire AL9 7ffi, ,.4

, United Kingdom .'(,.-
1 Ph: (44) 1107.283100

FIX: (44), 1707-283111
iJl/o@da\!IJll.co.u.t
www.da!lal.l.co.u.t

Dayton Gear &. Tool
:500 Fame Rd.
Dayton. 008 4:5449
Pb: 937·866-4327
Fax: 937'-866-0408
dgcaT@rcilm.com
www.cilltl!l ..comldaygtar

Diamoncx Incorporered
7331 WIlliam Avenue
Allentown, PA .118106,
Ph: 610-366-2106
Fu: 610-366-7144

, jrog~rs@djamo.nacom
www.diamona.com

Dianamic Abl1!Siv1:Products. Inc.
2566 lndust!"ll!1 Row
1'toy. MI 48084
Ph: 248-280- II 85
Fax: 248-280-2733
dimtamica/J@'tJOLCQm
www.dil/lllP1lic.com

Drivelnlin 'Iechaology ~ClIlcr'
Applied Research UbNPcnn, State
P.O. Bolt 30
-laic College. PA 16804-003()i
Ph: 814-863-4481
Fu: 814-'86),,1183
ajl3@p:r,,-~dlJ

The .l>ulfy Company
283 E, Hellcn Road
Palatine, n; '6OOfi7
Ph: 847·202"0000

1 If\nx: 847·202·0004
dj,lffrco - bigpianel.com
www.dulfycompany.com

Dun-Bar
2;[01' W. lAle .Sbolll! Dr.
WoodstOOk" U.60098
Ph: 800-227-MSS r>~~'FIX: 8IS-3JIl!..~S49\lo
llIl~s@d_lHu.calf!
1II", ... du.ra..baT.com

D)'erCom~)'
1500 MoGol'emvill'- Rd.
P;O. BOll4!166
f..anCltSter" PA 17604,
Pb: 71.7.569.3223
Fu: 7l7·S69-67.2t
lJfrihl,crsug·.&o,.
'IJ''''''' •.d,.,111"wm

Dynamic Mel.lt:lTreating '·ne.
7784 Ronda Dr; -
Canton lWp,. MI481:87
Ph: 734-459-8022
Fi!X: 7]4459·7863
WW>Il.blgbooi;djrr,ctrtetldynamk

Dynamic Tool Grinding Service
872 Ridge Ave.
Lombard, IL 60 1.4lI
Ph: 630-620-5044
Fu: 6Ja.62Q.OJ77

___ E I

I Easco-Sparcatron
OJ\!. Of LiCfwd Drive Corp,
:10799 :Plaza Drive
Wltitmore Lake, M1 48189'
Ph: 313-449-4443
Fu: 313-449-4447

Bas! !!ei!!I. Fou_Dd!:Y
1312 O:ntral AvenllC
P.O, Box. 90238
EM! Pom!. GA 30344
Ph: 404-762·1737
Fax: 404-762-1738
casrer@mi1lliJprillg.eom

ECM SA-Inc.
5727 95· Ave.
Kenoshl. WI 33144
1'II;262~810
fax: 262·60S4806
in/o@ecmJ-MSa.com
1oIti'WW,.tt:m-ip.com

Disston I'I'ecisioo\ Inc.
6795 Slate Rei.
'Pbi.ladelphJa. PA 191)5
Ph: 215·338-1200
I'M: 215·338·7060

DaAlI
254, NOM Laurel, Avenue
Des Plaines, II. 60016-4398
Ph: 800-92-00 ALL
Fax: 847-699-7524
iItfo@dooll.com
www.doolLcom

Edgcwaler Steel LId.
300 College A\<et!!!e
Oakmont, PA 15139
~h: 801).245-62012
Fax: ,412-517-7210
...ww,Ed8ewat~'5tul.com

Educational Systems WOIbhops, Inc,
P.O, Box 472

~1~::gI8
Fax:219-865-271S

EIMCOU.C
1.7]2 COIIllleritage Rd.

, DP Tecbnology CO!'P'.
ESPRIT CAD1CAM~
11501Ave!Lidi!!Acaso
Camarillo, CA 93012
Ph: 805-388·6000

http://www.colemJfJ$ystems.com
mailto:saks@csaw.com
http://www.contourhardLn/lIg.com
http://www,decoprod.coffll
http://www.customgear..net
http://www.derroilj1ome,com
mailto:ismJeeh@ixpnJ.com
http://www.i.T;m-cep.com
http://www.da!lal.l.co.u.t
mailto:dgcaT@rcilm.com
http://www.cilltl!l
http://www.diamona.com
http://www.dil/lllP1lic.com
http://www.dulfycompany.com
mailto:in/o@ecmJ-MSa.com
mailto:iItfo@dooll.com
http://www.doolLcom


_-----COMPANTV INDEX••••
:p.a..Boll. nOlI
Bluflldd, '"VV 247 1
PIt: (3(kI, 3%7-0760
Fu: 1304) 314-3551
/tffIlkr@~m.rm'
'ww"".~iI1icOI.~uml

Electronlcs, Inc.
1418 W. 6" Sll'eeI
Mi bli,wak:a, IN 46544
'Pb: 219'-256-SOOI
fu: 219-256-5222
jad:.champaigfU!@sholJN~_r.rom
_.slwlp4'~lU'r.com

,Elk Rl\pi ' , Engi~8
210 Industrial Pad;.DrM
,P.O. 80~ 128
Elk Rnpidll. Ml 4%19
PII:616-2()4..S661
FIlll: 6].6-21>4-5663

E.Ima5; NonlI America loc,xus WI9012 Edison Dr.
GemwLtOWlI. WI S3022
PI!: 414-255-5644
Fu:414-255-6509

B11«b Inc,
P.O. Bo~ 33402
'ortb RoyallDD, 0" 44133
Pb: 440-582-8195
fllX.: 44().582-8226
dlh102@tJul.com

EmcoOean
4329 N. Kcdzit!
'Oticago. IL 6061.8,
Pb: 773-539'-1315
Fu: 773-539'-8792
,t'mco.~W!CO-II~an.com
www.t!mt:O-lIt!tJl1C<1m

Emerson Power Tl'llIlSIllissioo
lndustriIl Manufaaurtng, Group,
ScclO!!d Street
P.O. Bo~687
Maysville. KY 41056-0687 '~, ~,
PII:877-2J5·74~3 1"'"
Faa: ,606-564-2046
img.~1fU!nofl~pl:cam
...-.~_nOtl-~pJ.com

Engelhardt Gear Co.
2550 ~ L!!!!e
Elk Grove Villlge. n, 60001
Ph: :1147-766-7000
Fu.: 1147-766-6931
www.gml.1Mkl!r.com

En,gl:ner.l1!d Hul'l'mlt. .ftC.
31111wpm- Hwy.

~~ I()J 431I1:a~\.. ,
f'U! z.q..,588-65JJ
_'IOI,thMJlc'.com

Engis CoJ1l.
lOS W. HilItt Rd.
Wheellng, (L (,(]()9Q,
Ph: 1147-808'!MOO
Fu:: 1147·808·9<130
~lIgu@comp... t'fl/e.com
_~_"gis.com

&~ lndum'iaks, RiYaa
PooicnlC 12 No. 389
P.O. BOA 7H194
Mwco City, D.f. (11750'
Mexico
PII: (52) 5·587·8266
Fu: (52) 5·368·3432
ejrgJ.CDmp!'S~rw,CiOfIt
WI.'I.ulr.ra.com

Ems:1 Grilli AQ
R~9'
CH-87011 M nnedoIf
SW;i1ZCfWld
PI!: +41-1-922-77'.00

FIlll: +41·1·922·77-88
illfil@~nur·&rob.c:olfl
_.em.n:.grob.com

Em IWmter &: SonIoe.
100 Williei'm Winter Sr.
P.0, Bo~ 1006
T-Illvelers Rest. SC 29690
I'I!: 864-834-4145
Fu: 864-834-37ID

E.s:lUdio lng. n, Pida ,.d
H. Yngoyen 710 'OW'
B8000':PN BahIa Blanca ..&lA'
AlJenuna l"-
Ph: ,(54) 291··m-55-50
Fax: (54) 291-451-08-21

isb'lU!S@~~opina.com.lIT
www.e-.rud ...pIJ!.!k.tDm.M

:Etna Products, Inc,
16824 hrik: Cirde Drive
,P:O. Solt 23«19

- grioFalh. OH 44023
Ii'h: 440-543·91145
Fu: 440-543·1744
tI1lQ@ltrIlO.c>om
_~ma.com

Euclid !kaJ Trt!.Dtill - o.
1.408 E.222nd, $1.
Ckveland. OH 44117
Ph: 21,6-481-8444
Fax: 216-4·81·3413
ooll/@,tucliilhrall<rwlnll·com

Euro- Tech Corpormioo,
N48 W14l70 H!!I!IRlO!l Ave.
Mcnomontt Fan •. WI 53051
I'I!: '114-181-'6777
u: 414-781·2822

{nfo.~urol«lJcorp. com
.._.l'lUOl«hcorp.com

- versalv Sofiwan
P.O. flox 62345
Cif1(:innati, OH 46262
!Ph: S 13-469·8400
Fu:: 513-469-6052
ftlt'l'&olV@e>'('rsolv.com
"""",.tv~nolv.<:vm

Eluudc· Hone
8075 ,l\:nnsyJvania Avenue
Irwin. PA 15642
Ph:912-1!63-5900
F.u:: 912-863-11759
cxl!orr!!@Off'Ud~lwrtLcom
......... ,wnuit!.com·

____ I IF----t
Fairfield Mfg. Co.
U. S. 52 South
P.O. Bolt 7940 ~,
Lnfuyelte. IN 47905
At: 7,65-474-347
Fax: 765-474-2153
_.ftJirMldnifg·com

_ rCorp.
IJllayton,An~ u1J08
MU'wIIUk.ee, Wl532ln '\,
~: [4141769-0012: ~\"
Fn: (414) Ui!J.l1610
!tusl#r@uecpc.com,

Fc.k:ml Gear Carp.
38134 Wcstern Pkwy .• Unit .1
WillO!lgbby, OU 44094
I'll: 216-946-4327
Fu: 216-946-8018

FeilD ' COIp\.
p~Dr.
P. O. 18 2001,

~f~:rsC6.'ffirlS6u\"+.'t
Fttx: 802.886-1700
·"""...Jellowscorp.cum

,Feny-ClIpi!!!in lDdllSlIie • LLC
'121 Madison Ave.
Albany, NY 1220
Ph: 518-432·3226
'I':ax: S 18432·]227

/ci.ndMslries@ .. 'Orid.1WLIltI.MI

,SP'IRAl, IBIIE,VIE,l,GiEAIR,S
(Tr,llnsmissions)

Spiral ,iii Straight IBevel Gear I 'anufacturiIl,g!.
ICammercialtll' aircraft quality gearing ..

S,Pltr,hlicall, splined shafts. intema'i II 'external,
shaRd & graund gears. Spiral bevll,grinding~

Midwestlransmissions &I IReducers.
ISIlII compliant

MIDWEST GIAR
,lIIlfODIL,IINC.

12024 E. Nine Mila, Road
WSI'liBn .•MI ,411089

CONTACT:
CRAIG ID', IRDSS
1810)154-8923

FAX [81DI7S4-mli,

CIRCLE 155
NOVEMBERIDEC'EIoIBEA 2000 65

mailto:dlh102@tJul.com
http://www.gml.1Mkl!r.com
http://www.e-.rud


.GROUND GEA,RS -len ,or Ten Thousand
For small to' medium quantities of spurs or helicals ltiat have to
meet close-tolerance AGMA or DIN specs, our Reishauer grinders
and M&M gear analysis systems are the perfect combination.

For Long runs, we orterme unique Liebherr CBN grindingl
process with lull SPC Quality control and documentation.

So whether your needs are for ten or tens of thousands, we
invite you to join the growing tist of INSCO customers who rely on
us for consistent quality, reasonable costs, and reliable delivery.

G PIIONE: 978~448-6368
FAX: 978-448-5155
WEB: linscocorp.comrnsco 412 Mam Street Groton. Massachusetts 01450

ORPOIfATlON

ISO9001 Reglstsred

CIRCLE 152

Join our Rotary Club!
CNe

AUilomatic
Ins:peclion
Syslems,

• Gears
• Hobs
• Camshafts
• Cr·Ql1kshafts
• Spliines
• Shaper 'CuHers
• Worm Sets
'. And more

GEAR EVALUATION SYSTEMSAND R£PORTING

35 I FAMf ROAD· DAYTON OHIO 45A49 2388
'9371 859·8503 • Fa, 937 865·0656

ClRCLE 160

166, GEAR TECHNOLOGY

____ COMPA'NY INDEX _

FGT Gage &; SystCI1L!l Inc.
Fulrutoku Dis Co.IlMI.
3340 San Marcos Drive
Brookfield, WI 53005
Ph: 414-781-4041
Fax: 414-781-2284
flll@eucpc.com

FU'S! 'Gear Engineering &; Teclmology
1606 Freedom Way
Fort Wayne, IN 46818
Ph: 219-490-3238
Fax: 219-490-4093
S1Y!s@fim·g~auom
WMI'I<',first·g~ar.t:om

FlWr's, Gear &; Madlille Co.
6530 E. A1ondJ-a BlvdL
Paramount, CA 90723
Ph: 213-624-7554
Fax: 213·624·5729

Flee! Tools LId.
Unit K. Holder Road
Aldersbot, HampsbircGU 12 41U1
Uoitod IGngdom
Ph: ,(44) 1252-2J040
Fax: (44) 1252-319350
J06lJJ.J46@compu.relW.com

FluxtroJ Manufru:turing. Inc.
1388 ALlantic Blvd.
Aub!!m Hills. Ml48326 _..to
I'I!: 248·393-2000 WI""
Fax: 248-.393-0277
fllUlrol@fluxlml.com
_flux/ro.l.com

Poolc·.Joncsllllinois Gear
Div. or Repl·BcloU
2102 N. Natchez. Ave.
Chicago. II.. 6!J7ff1
Ph: TIJ.ti22·8000
Fu: 77).622·8176

Forest City Gear Co .• Inc.
11715 Maio Sl ;a
Roscoe.Il, 61013, -'\\:
Ph: 815·623.2168"'"
Flu: 815·623~6620
fyoung@fcg.com
WWHI.!cg~ar-com

FPM Heal 'ltut:inll
I SOl S. I..ively Blvd.
P.O. Box 896
Elk Grove ViUage, II.. 60007
Ph: 847-228--2525
Fax: 847-228-5912
wwwJPmhl.com

F=ke· Gear Works .
4401 N. :Ravenswood
Chicago. IL 6064{J'
Ph: 773-561-0950
Fax: 773-561·9078
ftWIkeg~ar@m~gsln~l.ner
_Jl'tl1tUs~ar.lllamDSJ"t!gisler.CQm

Fubri SRL-f:abriQ U!msiti Brianza
Via Marooni 8
Vigano 22060
Italy
Ph: (39) 39-955653
Fa: (39), 39-9585 II
fubrl@fubrl.com
wwwjubri.cam

Fuchs. Lubrlca!!! Co.
17050 Lathrop Ave.
Harvey •.IL 60426
Ph: 108-333-8900
Fax: 708-333·9180
;11/o@f4Chs.com
www-fuchs.com
____ G 1 1

o &; N R!lbicQ!! 'Oelr. loc.
ISst E- McFadddl. live.
Santa Ana. CA 92705
Pb: 714-835·0326
FIIlt: 714-973·2350
jiJevuQge@gnmiJ{co11.com
WW1¥.gltFuhican.com

GA·Heartllmd Machine '1'001
SWI w'Franklln :Or.

Fi'IIllkli.b. W1 53132
PIl: 414-421-6:111
FIUl: 414-421-0936

, Gu,jfa Gears -.Ltd.
Rru Iway Station ROll!!
Dew s, MP 455001
India
Ph: (9117272 21597 !II' 21600
FlO; (91) 7Z72 21.596
!ajm@bom4.vsnl,"~tjn
www.gajrogroup.com

Gu)" P. Mowers, [nco
2191' E. Rude SL
Weedsport. NY 13166-~766
I'I!: 3lS·8J4..8tl23
Fax: 31!S-S34-8824

GB Gear Shop Tools
268B Sweet S12rings51.
Deltona, FL 32738
Ph: 904-532·9787
Rt~b @bigfool.com

Gear Company or America
14300 Lorain A'III!.
OevelllOd. OH 44052
.Pb: 216-671·5400
FIIlt: 216-671·5825
gearcoa @aol.com

Gel!l CUlling T-edmolog)' Systems. lnr.:.
4B60 Col Rd .• Suite 200
Glen Allen. VA 23060
Ph: 804-935·8S41
Fax: 1104--935·8548
gets. inc@mciworld.C(}m

Gear MasterE!!gll)eerlng Corporation
107. G<WL lodlWnai Esul1.e
CIuI.riwp. Kanmv.li (W)
"-iunibai 400 067
IndiI!
Pb:{91)22~711
Fsx: (9n 22-86&-6414
mass8~ar@bom5. vsnl.net. ill

'O\'to.~Gear Motions. Inc.
-se« Nixon G~ar. Oliver Gear ant~ ... ~
Rawling Gear '(, ••

Gear Research Jostilu!c
Applied R~ Center
Pe:nnsyl\lallia Stale Uruvcrsity
P.O. Box 30
Stale College. PA Ui804-OO3O
Ph: 8:14-865·8207
l'a:81.4-863-1.183
sbrJ@psu.«du·

GearW~lnc.
.:104 Paddock ROll!!
Springfield, vr 051.56
PO: 802·885·5039
I'IIX: 802-885-5176
Hwi@vermr)fJfel.co",
kfW1.I.~ \ltrmonle.l.nerl-gwV

The Gear Works.--&artle. Inc.
500 S. Pbttland SL
Seatllc. WA 98 108-OS86 ~._I
:1'11: 206-162·3333 ,. "'-
:fax: 206-762·3704
/gw@liJeg.earworiCs.com
www.rnegearwor/cs,col1l

I Gearesearch Inc.
. 150 Indian Wells Rd.

Bl\!!lIing. CA 92221).5308
Ii'll: 909·845-5822
73743.1 32.2@c"mpw~"'t:.com

Gears & Drive Systems. file,
1364 Welsh Rd.
11.0. Box 109
Spring House. PA 19477-0109
Ph: 21S-540-0820
Fax: 215-540-0360
drll't!s@erois.com
.........·slfon-drives.c_

Geanec 1IIc.
4245 Hamann Parkway
',Vjlloughby, OH 44004 ....r\\"
Ph: 440-9.53·3000 '( ".
Pall: 440-953·3906
~allf$@s~aruciJtc.com
1WWW.g~ant!cinc.,cDm

mailto:flll@eucpc.com
mailto:J06lJJ.J46@compu.relW.com
mailto:fllUlrol@fluxlml.com
mailto:fyoung@fcg.com
mailto:fubrl@fubrl.com
mailto:;11/o@f4Chs.com
http://www.gajrogroup.com
mailto:@bigfool.com
mailto:@aol.com
mailto:/gw@liJeg.earworiCs.com


_-----------COMPANYINIDEXII ••------------t
~b
100 BuSbbuck Road
Tqwnsend, MT 59644
Ph: 406-266-4624
Pax: 406-266-4625

Gelutcch Uda.- Tecoologia de
EnP."rulII"D . -
R. Juiz de Fora. 833/502A
Bela Horizonte, MG 30180
Brgil
Ph: (55} 31-291-0319
Fax: (55) 31.-291.-0319
rpenchel@MI.em.com.br

GearU'onic l!1d\lSmes, Inc.
100 Cbe:iImford Rd .:
P:O.Box 376
Nonb Billerica, M:A 01862
Ph: 781-933-1400
Fax: 978-667-3130

General Broacb & Engi.1!CCring. Inc.
S032S Patricia,
~l\temeld. MI.4IID5t
.Ph: 810-598-1594
Fax: 810-949-8007
rkillop@wei-machiMlooLcom
www.g~nerolbroocl!.col1!

GeMral Magnaplale Corp.
1331 U.S. Route 1
Lindell. NJ 07036
Pb: 800-852.3301
Fax: 9011-862-61 \0
iIIfO@/MgNlpwJe.rom
www.lI!Dgnapfm~.com

General SlJrfaa! JWdening Inc.
2108 W. puI.loo Sl
Chicago, It 60612
Ph: 312-226-5472
Pax: 312-226-024·3

Generated Gear & MacbIDe Inc.
2S41.8 Rvsn Road
WIU"IIC!!.~48091
Ph: 810-756-6470
Fu: 810-756-8511

'Geriw'dl Gear Co.
3060 N_ California St.
BUI'bW. CA 91504-2004
Pb:81. &-J842.6700
Fu: 818~842-14S8
g~@gerlwrdlgea ..com
_gerhtmJlge.lU.COm

GidiWngs & lewis
Sheffield Measurement
tij Springfield SI.
Dayti!f1~OH 4540l
Ph: 931-254-5317
Fax: 937-254-5054
grockwe/@Giddillgs.com
www.Giddin8s.CQm

Gka$on CuIdngTooIs
lJ5JWlndsar Road. 'O~
P:O. Boll 2950
Lol'd' I'uI!. IL 61 132-29S0,
Pb: 815.177.000
Fa: 815-877-0264
itik'@gluso.lf.€om
.. ww.g,",OIMOIfI

The Gle~ Work!!
1000 University Ave. ro).__
P.O, Box 2297,0 v
Rochester, N\' 14ii07
Pb: 1Ui.4'3-~0001

1 I'D:: 116.46[.01348,
iiih,@,glMJon..com
.. "' ...rwuolf.co'"

Glob.tl Gear
2500 Cuttiss 51..
DoW!Ie!'S GlOve. n, 60S 1S
Ph: 800-825-4327
Fill: 630-969-93On
2955.Uamci.maiJ

OMI
6708 [VI!!dak Rei. _
P.o. Jrox 31038 ~
lndependence. OB 44131
Ph: 216-642·0230
Fax: 216-642~31

OHGM.f@(J(}Lcom'
-.GMIOO.(_

GIUlI..am Gear ThclmOlogies.
121.13 I-Iunlml Oeek Drive
PljmQ!!!h. Ml48170
"": (734) 416-7059
Fax: (734) 416-70S7
www.grt.rlliQU3gtrlNecn.com

Oren! Taiwan Gear Ud.
108 Collier lane ,,'
Greer. SC 28650 ~~
Ph: 864-322-1266 ~y
FlU: 864-609-1068
g!ll~a@mjndsprin8·com

The Ori~ CorparatiOll
500 Hart Rd.
Round I...ake, II.. 60013
Ph: 1147- 546-8225
Fax: 847·~9210
www.gl."ieveco!p.com

GrIl'IInG~
13 I Ral.lroad SI.
P.O. Box .Wl
.Roebuck, SC 29"376
Pb: (800) 413-1506
Fu: (lIM), ,574-6775
rQu$@grilfingetIr.com
wM'w·grilfingear.com

OT! Ted!!!Qlogics Inc,
1.28 long Hill eros, Road
P.O. Box "33
Sbclton, cr 06484
Pb.: 203-929-2200
Fax: 203-929--0074
iIIfo gli-lIsa.com
www.glj·lLI"tLcom

GIly Crader Consulting
P.O ..Box 126
:lakc Arid, fA 18436
Ph: 570-689·7452
:Fax: 570-689'-7452
gcrad~1"@a()LC()m

GW Plaslia. In<:.
PleasaotSt.
P.O. 801.50
Be;tbel, VT 05032
Ph:802.234·l194l
I'D; .1!OZ-234-9940
www.gwpwtic.r.com

____ HI _

Halifax ,Rack & Screw Cutting Co. lAd.
CO!"O!'!lltianWorks, Annytage Road
Brig)\OilSe 1L06 I QA
United Kingdom ~
Ph; (44), 1484-114661 'f"'"
Fax: (44) 1484-7125:12
info@h~4:'c:Lco.uk.
_.h/"S-ccl.co.uk.

H~11OO Gear Inc. '. R
Dll'. or ~tandard Machine I..!d. ,~
2318 FllIbluU:Ave. "("-
Saskamon.SUUIC'-an S7K IV!
Canada
Ph: 800-329"4321 or 3!J6..93 1·3343
fo.: 306-911-4141
......."...hmnilI01!8~ar.com

Mane Industrial Training
1201S. Seventh! SI.
Terre Haute, IN 47807
Ph: 812-232-0753
Fu: 812-232-3978

Hangsterfer's Laborateries, Inc.
17S Ogden Road
ManlWl" Nj 08051
Ph: 856468"{)216,
Fax: 856-468-0200
sa~s@.loottgsl£if~"'·com
"",""".hmlgsl~if~TS.com

Hanover Geu Mfg. Co.
300 Fame A.ve:nuc
H!!!lOVer, PA 17331
Pb:717-6.32-8917
Fax: 717"632-2743
g~amoday@aol.com

Hansv~1 EDM, A Hsrdinge 'Co.
803 Kdtmng Pad:.
UIbana.1L 61801
Pb: 217'-384-5900
I'D: 2:17-384-0091

Ha.rder Precision Components
1123 Seminole St.
P. O. Box. 1405
Qearwaler. FL 33755
Plil: 727-442-4212
Fax: 127-447-4463

Hannl Richmond, Inc.
2800 Ourrles City Rd.
IUcbmand, VA 23231
Ph: 804-212.5262
Fax.: 804-236-5284
lwmi..h~al@(JQI.C()m
www.MltIIiMatJnatiJrg.com

Helsel, Inc.
596 Wesl Oak Street
zo..Bo~ 68,
Crunllbdlsbu.!g, IN 4710&
Ph: 1112·155-4501
FI!;(: 812-755-4298
ilIfo@hds~linc.com
www.helselinc.com

Hermes Machine Tool Co., Inc.
Five Gardner Rei.
Fairfield, NJ 07004
Pb: 888-639-6224
Fu: 973-227.9364
~~J@MW-moch.com·
_.MW-mDCn.Com

CartlllIge, MO 64836
Ph: 417-358.7143
Fu:417-358-313O

t1i Tecmcll!.l Gmup, 1lK:.
4010 E. 116'" S~ E)QCk0
Cleveland, oa 44105-4223
PII: 216-883-4820
Fal!: 216-883-4822

, hlgSQ.k,@o[JIt:."~1

HMC.lnc.
RR III BOI 208A, Hwy 41S
Prince. ton, IN 4767.0 ~.I
Ph: 800-803-0I12y"-
Fax: S12·'3&5-&\ &6
soles@hnli:ge.on.com
www.hmcg~oru.om

HliDer Masdt~h!!!! GmbH
1DdDsIrI\!stnsse 191

~OO2
EIUlngtn '6275
Gt!I'IlW!Y
Ph: (9)'1243.599-161
Fu..: (49) 7243-599-165
,inflJ@hoJkr.com
www.hgfifr;cor!l

HPhHeartech Pteeision [nco
1299A Lunt Avenue
Elk. Grove Village, It «m7
Ph: :847-393-6000
Fax: 841·593-600S
saIts@hpi,Munech.com
www./Ip!·he.urltch.col.ll

i:ludapack Meta.! Trea.Jing-Bllibol1l
979 Koopman ~
BI.khom.-W:1 ~3121-2203
PII: 414-723-3345
Fill: 414-723-3152

'Hoglund Teehnology Corp.
1050 Route 22 West _

i Lebanon, NI08833 'O\'t.\
I Ph: 908-236-7794

FI!;(: 908-236-6826

Holcroft
- see Me Holcroft lLC.

Holford
Mad!lnll Tools, RotolFS &: Pnc.
HllI'bll!lf ~ Nortb
M1b1l1!W, RO!:bdaIe OLl6 3tQ'
UnllM :Kinlld!!I!!J -

1 PlI: (44), 1706526590
FILl!:(44) 1106353350
1HJ!ll.honnah@lIolroyd.cum
·lIIwlII.flolroyd..com

Horsburgb & Soon
5114 Hamilton Ave.
C.levelJ!!ld, OH 44.. 114-3985~
PII: 216-431-3900 'f"'~
Fax: 21,6-432-41150
drives@horsburgh-sccll1".com

HoughlOJl Imcrnatiooal Ioc.
.Madison &; Vim Bun:n AVe'.
p. O. Box 930
Vall.ey Forge,.t<PAA.19482
Pb; 61'0-666-4000
FlU: 61 0-666-1376

Howard's Machine Sbop
2230 S. Main St.

Hudapao::k Me!.!!l TrearJng--Glcno:We H
S50 MileheU Road
GI~ndale Heighl!l, Il60139·2581
Pb; 630-858·0505
Fo.: 630-858-1313

Hu!!!!l!!!l.CQ~
I050liuff IIl!IJI Way
Clover, SC 297.10
Ph: 803-222-4561
Fax: 803-222-7599
hujfm!1n @h~/f"lllOllC(J!p.c()m
www.hu/fiMflcorp.colr!

Hy·Mccb SystCIO.!l Inc,
3641 Long lUe Rei.
Th!~r.le Cl!y. Ml49634
Ph: 616-946-1781

Hydro Honing 1...aboI:aIorie, Inc.
8~Park.ReI.
P.O. Box 280306
East Hmfbrd, cr 06108
Ph: 86Q..289-4328
pax: 86Q..289-2134
wolte7.~/Jch@"ydro·htmjng. com
www.h:yd.ro-lwni .. l/.colII

____ II I!. _

I.S.PJAB.
F1V:ultad de lng. MI!C®ica
Calle 116 SIN CUJAE

I Mmanao 15 Ciudad Habma
, Cub.it

Ph: (537) 202267
"ax: (537) 332429
mtcanica@cujae..cu

Imp!!tl: S!rategies Inc.
Mclalllllll'ical Diviliall
P.O. Bo~-S317
Clinton, NJ 08809
Ph: 908"730-9163
Fax: 908·730-8334

1 1MTS-lntcl1lalional Ml!!!uC!!!:U!ring
Ted1...l1ology Show
7901 Wes\pvk Drive
McLean, VA 22102
:Pb: 703-893-2900
Fax: 703-893-1151
11m.J@rrifgteclLot"B,
_i~.org

lndHi.~es,f.I!C.
P.O, BmI. 163SS
Itocky River, OR 441.6
Pb: ,44Q..SlI5·HOBS
Filii: 44{j,3J]'()5J6
ra1kllro@nun.com

Indiana. Power TraosmissioJ! Systems
, 470 IiNorthfield Drive ~

Brownsburg, IN 46112
.iprs@iqll8s1.ntl/
_ ipl,S.thcmtJsregis!~r.cOltl

l!1duc:toheat Inc.
32251 N . .i\viJi CT.
Madison His .• M1 48071
Pb: 248--585-9"393
Fu: 24:8·589--1062
snltlS@iII.tIr<ctuMtIl.colII
l!IWl!<inJuclooear.com

Induslrial Metal il'n:atJng Corp.
402 Bast Front SIJceI
Wilmington, DE 1980.1
Ph: 302·656-1677

NOVEMBERI!HCEMBIER 2000 67'

mailto:rpenchel@MI.em.com.br
mailto:iIIfO@/MgNlpwJe.rom
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Fu: 3112·656-4370
riMcfhci£~IVI.com

_------------1 COMPANY,IIND:EX _
loseo COl'pOntion
4U _fallI IReI
G'lVtOD, MA 0,1450
I'b:~
f:U:~SI55
insooilt/o OO,[·I:OItI
wWW.WCIH:l1rp.COIfIII

lntech Corp.
250 He:rbo:nAve. ..-A
Closter, NJ 07624 'I""
Ph: 201-767-8066
Fax: 201·767·7'79'1
www.illltchpower.com

ln~rsta1e Tool Corp ..
4538 W. I30th SI.
Cleveland, OIl 44135
,PIl~2J6-671·J077
Pu: 216-671·5431

Invincible Gcu Co.
1[970' Ma)'field
Livonja. MI 48150
Ph: 734-421-4620
:FIlA: 734-421.6132
j"viflcib/~lftttjfr:o@am~rll~ch.net

!nYO Spline Inc.
2357 E. Nine-Mile Rood
P.O. Box 70
Warren, MI 48090
Pb: 810-757-88MJ
fax: 81,1)..757-8849

Involule Simulallon So~ loco
249,1 00 Hos"iIalJ~
Sillery. Q\lebec 011' IV6

~U,6-6428 ~
Fax: 4,18-656-0687
in'l'O/wU@mlcrol~c.MI
www.mjclDl«.ntll~illVolul~

100 Vacuum (WAC) Technologies Corp.
4500 Lee R.d. 112J6
Cleveland, Of! 44128

! Ph: 216-662·5/58
Fax: 216-662-5159
www.iw.rcl«.com

10nBood. Inc.
200 Roundhill Dr:
RockawlY. J 07B6tJ
I'll: 973-625-3400
fax: 97J.625-22-44
ilI!o@rTQI,lri-art:.com
"''lIi'i'tY..'ltrJAIU-arr,com

Iron Boulld Heal 'fiQting
304 Cox Slmcl
Roselle. NJ 07203
Ph: 908-245·0717
Fax: 908-245-6255

iTW HW'tIltod
1205 3/it/i Ave, Wesl
Alenndrtll.\ MIN56308 ~
Ph; 320·'62.8782 fO\~
~u:: 320 ..762.5260
.itWgtiJn@rtfJ-4/p"(1lJ!1
_w.itwgtW'S.com

nw Spiroid
3700 W. lake Ave. ~
arenview, !IT. ,60025 ...a\'f
Ph: 847-657.5005 '(,.-
fu: 84HS1-S098
~Qkal!e@irwspiroid.com
www.ilW.tpiroid:com
___ IJ, _

J&E Hofmann Engineering Pty. Ltd.
, Three Alice Street

Bassendean, Penh, 'WA 6054
Aus!l'l!Jla
PIi; (61) 8-9279-SS22
Fax: (61) 8J9l79-9J86
mai/@ho/mlu!u!.~~,au
_ho/1'flann.MI.a"

JacIr. Dusunan& Assoc.
3600 Wa.ruogton Blvd.
fudiana:poh s, IN 46205

168 DE ...", TECHNOLOGY

Ph: 317-\12$.3537
Fax: 317-925-3383
dus!mQJ!@a"",nl«h.nel'
Wl!Y"'"'tjad:d~ct:!fII

Jamal Gear Machinety Ltd
Jamal Group of Companies
17(B). S~ga1a Indl, Area
Whlll!fieid Road
Bangalore, Kamaw1I560 048
[nclia
Pb: (9'1) 80-84'10239
Fax: (91) 80-84\0:185 or 80-5282387
jama/llrp@bgl.vjlll.lIer.ill
-wwwIfJl74llgear..com

James Reid Gear Services
102 N. Willi!!m!l
WesIm001, U. 60559
Pb: 630-963-9620
Fax: 63().%3-9632

Jaseo Heal Treating Inc.
75 Macedon,Cenl~ Road
P.O. Box 1&8
Fairport. NY 14450
I'll: 716-388·1040
Fax: 716-377.7226
jascoh~al@ hOlmall.ctJ'"
www."l.fImQ.comljasco/

lobBoss Software Inc.
7701 York Ave.
Minneapolis. MN 55435-5832
Ph: 800-71'7-4134
612·831.7182
fIai: 612-831·2811
aruw~"'@jobboss.(om
www.jobboUctml

JRM In~. lnc.~0\11
1214 Shappm Dr. ~, ••
Rockford, IL 61 11:5
Pb: 815-282-9330

1 F~:81S-2.82-9150
jrm.rQles@}rmjnl~nrDlioMI,com
www.j""i"'e~li(JMI. cum

___ 1( _

KH ..!iuppel1 Co. Inc.
16850 S. Srote SI.
South HollllOd, IL 60473-2881
Ph: 70S,339-2020
Fax: 708-339·2225
hIlp~n ."OLeaITO'
WWK~huP/1l'rr.com

Kewill
770 I York Avenue South
Minneapolis, MN 55435·5832
Ph: 800-777-4334
Fax: 952·831.-2811
joblxm@knoJlfcom
IYWW.Uwi/J,rom

Keystone 1l1l~rukd Producu Div,
7621 Old Rockside ;Roadao Boot 31059
Cleveland, OH ,44131
,Ph: 216-524--9626
Fu: 216-524-.7132
keysloll41@keynofl~tJtl't!adluLcom
_keynofl41rhnad~d,com

KGKlnlerTll!!iooal CO!)).
901 Deerfield Parkway
Buffalo Grove. IL 60089
Ph: 847-465-0160
F!ll[: 847·465·0181
kgk.chl@uol.com

:1Gl!gsfon! Brosch & Tool, Inc.
850Ea,l Boulevard
P.O. Bm. 2177
King~ford. M149802
Ph: 906- 774-4917
Fax: 906-774-6981
kblsa/~s@!<p.MI..,;.,w,iJn! iorrlbmat:/I.com

Klingelnbe'1'g S~ne GmbH
PeIl!f\'lIJ'aSSC 4S
P05I00S J 0 00 63
042499 H-Ycmwqen
Genn!!ny
Ph: (49) 219:1:·81..()
Fill!: (491219'2·81·200
ill/o@klillgtiriMrg.com
www.J:liJ!8~lnberg.com

Klgber Lubrication Norlb AmenCl! L.P.
54 Wel1twonb Avc.
Londond.eny. NH 030S3 ..IN.'
Ph:. 603-434-7704 'Y'"
FIlX: 603-434-8046 II
info@klub~,!,a.com r,,\'+-\
www.k/ubema.l.'olll

Koepfer Amcrttll. LLC.
635 ,Sclme:ldu Drh'--' '\,'
S. E1g1o\IL 61U7'I' ~\"
PII: 841.'131' 121 -
Fax: 847·931 192:
um@iolFp/uwnniN.com
!!'1!'w.koq/UQ/ff,riaJ.COIft

IWk-usai. tne,
6009 W. 7ht S
Indianapolis, IN 46278
Ph: 31.7-293-6038
Fax: 317-293-6514
kokusai@w(),ldllel.all.1lel

Kolene Corporation
12890 Westwood Avenue
Detroit, MJ: 48223-3426
Pb: 313-273·922cO
Fu: 31)..273-6207
75666.2251Ii/icomp!I.J~rve.com
"''''w.iI:ol'~..... com

Koalall! Kook Inc.
2625 Ememld Dr.
lCalamazoo. Ml 4900 I
Ph: 800-968-5665
Fax: 6i'6-349-8951
sak.@koola~l.€:om
www.lwo/anllcool~rs.com

KQro Sharpening ~rvlce
9530 85th Avenue N
Maple Grov~. M...N55369
Ph: '76W25·5247
Fax: '763-425.5161
slnl!@kDroilld.el1m

i Kow!!Isld HeaI.'Jimumg ~ I
3611 Detroit Avenge
Cle~lJmd, OH 441 13
Ph: 216-15314411
Fax; .216-631-8921
k/uh4rl>!t l,loLcom

Krautkramcr [nco
SO Industrial, Park Rd.
Lewistown, PA 17044 r)\\'
Ph: 717-242-{)327 -Q~'"
Fax: i 17-242·2606
ro/scm@krautkramer.colll
""lillY, kmutkramencom

Kftlter Grarl.l!Ch
2530 'Gamrw si.iftt
H!!!!S.ton, rx 71003 ..IN.'
PIi: 713-1)7·9793, l"-
Fu= 713-2J7.llO!J'
do1tn,h kniHr·gtartech.eo",
'...ww.b~iI·"'fMri~ch.cum'

KrombJml1'wisl.DriIl Co.
1007 Sweitzer Avc.
Akron, OH 4431)1.1382
Ph: 330-533·7129
Fax: 33()"535·3729
___ L _

Labeco
156 B. Harrison SI.
Moore ville, IN 46158
Ph: 317-831-2990
Fax: 317-831-2978

LAI EasllLaser Applic!!!lD!ls. Inc.
1110 Busincs!l Partwa,ys
We$Ii'!!LMrer, "ID 21157
I'll.: 410-8S7..()nO
I'll-': 4\Q..857-07'74,

las~rlitllllctJ.COOI
_lIlteo.cOlll

LAI Midwest, Inc.
7645 Biker Sl NE
Minneapolis. MN 55432
I'll: 612~180-0060
Fax: 1512-184-4740
iai@/mco.com
www./alco.cOfll

LAI Soulh,we~1, Inc.
4814 S. 33rd SI.
Phoenia, AZ 85040
Ph: 602-304-1160
Fax: 602·304·1612
wisw@lalco.com
_talco.com

Lambda Rc.o;clm:h
5521 Fair Lane
Cincilfllllll. o.ff 45217
Ph: 5 1),,561,-0883
fax: 51l-561-088ti
cusIO_7J''''IJ:~@/ombda-
~SI!ard!,cc""
www./ambda·,rruQTrh.rom

Lapmaster ID~llllitionaJ
6400 W. Oak!!)!! St.
Morton Grove, 11 6OOS3
Ph: 847·967-2915
Fax: 847.%7·3903
\1Iww.!ndllslry.l'lelllapm&r~r

1L1I5ct11 MochinlDg Int.
SOO L1iRr Drhe
Srunenet, WI 540iZ5
I'b: omS) 247·3285
iIplollrdlt@wmMCl!iltlltll.·CO""

, _ ....ilrHnNIC"·iwfll/l.t:tlrn

L!!1J'Obe Steel Company
DivWQtl of 'The, Timken Company
P:O. Bo~31
Latrobc,PA 1~31
Pb: 412·S37·77U
F!ll[: 412·537-6316

Lawler Gear Corp,
:1.320 SE Hamblen Rd.
Lee's Summit, MO 64081
Pb: 81'6-525-0002
Fax: 816-525-1113

LtC_t,~
U DtWltI Dr.
PIO. Ik!!!: 950'
Vi'hlte .RJ,vr let., VT 5001

, Pb: 8Il1!·291S-.Z200
Fu: 8(12·2%-2200
",,",,,,,t«oMllLcom

Lees BrudllCf Division
FayscOlt Co. I'!.~\\'
225 Spring $1. v.....
P.O. Box 273
Dexter. ME 04930
Ph: 207-92-4-7331
FIIX: 207·924·5510
/ayscoll@/rJ'fld,nel
www./Q}.sc ..U.com

LeIliIliIJJ
165 ClIesuun t.
1\Il~ NJ ,811401
Ph: 110.1) '11341-8261
F...., fl0.1J'II~l66
W'lll'll!.I41is11'ilz,c'll'P,f011t

Lemwrlintelprises
P.O. Box 27§7
Grapevine, TX 76099
Ph: 888-481,-8"5
PM: 972·304-1604
sl;inllu@itlfIUl'lml.com
hllp:lllemurtnt.l.'om

Lepel CorporaLion
SO Heartlend Blvd.
Edgewood. NY 11717
PIl: .5I,6-S86-3300
Fax: 516-586-3232
a.nl::hrlit.'~Lcom
-.iepeLcfNlr

http://www.illltchpower.com
http://www.ilW.tpiroid:com
mailto:jama/llrp@bgl.vjlll.lIer.ill
http://www.jobboUctml
mailto:kgk.chl@uol.com
mailto:ill/o@klillgtiriMrg.com
mailto:um@iolFp/uwnniN.com
mailto:ro/scm@krautkramer.colll
mailto:iai@/mco.com
mailto:wisw@lalco.com


_____________ COMPANYIINDEX _

I..Id!MrT Gur'T~ Co.
-1gmII foIil
1<165Woodlandl Dri._'

- MJ4817(i
Ph: 1;w..u9-7ns:
Fas: 1J4.4%9.2294

Lilly Soflwam ~_~
:500 Ufaycttc Road
Hamp!tm, NH 03842
Ph: 603-926-9696
FIX: 603-929-3975
:mle~.lillysofrw(!~com
lOI'IO'W_liJIY.fofrwa/'t.com,

Uno, (lear Co.
100 N. 8th Street
PO. Sox 391
I..ebl.non, OR 97355
Ph: 800-:547-2471
Fax.: 541-2.591.1299
dimjillilll!lmu.com
1.,,,,!,,Jillllg ..IIT.C_

'Lyon Oo:ar
4371 Territorial Road

l.MT-I'cfIl::. !.nc.-8:roOkfid~
1125,.:1 No. \2.6 St.
Brookfi~ld\ WJ 53005
Ph: 414-783-7606
FD.:" 14-783-5043

LMT-fe'tIe.lnc. ' tow
883-E 'Ii'ampshire Rd.
SlOW. 01'1 4422.4
Ph: &oo-2.2.5-08!52
Fu,330-940-3'98

I.ocnOl" Software Engineering. Inc,
1034~ Brockwood Rd
Dallas. TX 1523
Ph: 214-341-6700
Fp: 214-5S3-098.3
hw!hJU,l@lomar.com
www.l!JCI!(J1',~7

Lovejoy SlCCl Gompany--charlotte
0'11 pence Road

Chru1011e, He 2821'
Ph: 800-438-5 L57
FH: 704·535-4426

Lo'o'Cjo)' SII!ZI COmpl!!)'-Ci!!ci...!!lla!i
1761 Blmore Streel
Cincmnati. OH 45223
Ph: 513-:541-1400
FIX: '13-541-1485
p«ljs 'fose-nt:1

Lo'o'CiI!\l Sled CompIny ~,
10100 Phillipp Parkway
S!:reeISOOro. '01'1 44241,
Ph: 800-326-6455
PH: n6-6:56-4040

Lovejoy SlCCl Company-York
180 Roosevelt Avenue
Yarlc. P. 17404
i'1Il: 717-843.7870
Fu:: 711'-843-6560
lawjuy05 ooLcom

Lu.briplue
l29 Uxtwood Sl
Newark. J 07 lOS,
Ph: 973·589·9'150
fIlA: 973-:589'-'1432
L'!fo@ l.. brlplal~.com
_.Iubrlplal~.com

Lulltin Industries Geas Repair
711 Indu_triallllvd.
P.O. Bo" 849
.Lu.!liD. TX 75902
Ph: 409-637-.58.55
FIX: 409-637-5104
gUlrrrpo.irfl1lffidn.. rom
..-. Ii</tin.com

LuoyaI!g ZI!on...glbong Gear BoJl 'Co.
20611JMhc !Road
Lnoyl/ll. Henan 471.039'
China
i'1Il: (86) 31942143:55
F~: (86) 379-4211297
ucl@r;zcI.com.cll
www.;ucLcolILcn

Rochcsta-, M1 41306
Pb;248.-651-17S I
FIX~ 243-652-6541
,lyal'lgear@aoLccoll'l___ 1111_--
MJ.fI. Gear &; Tool Co .• loc.
442 Wesl 49!h SIRe!
NewYorlc.NY 100151'
Ph: 212-246-3800
.FIIlI: 212-265-4053

Mil"" PRdiIon ysWns.Oup.
_I'rngm;s Rd.
Wesa c...rmnlon.,.OH 45449 -\1
1'11: 9,.7-859'-8273 t,\\>
Vu: 937-&59'-'1451 .
,ilf./o@mm1"ruuiD,,"coln
_w.lfUfOJI"Uisio ·com

Macstccl
'One Jacboll Square Suilt 500
.bi:Uon. MJ 4921)I
i'1Il: 5117-782-0415 or 8QO.-876-7833
Fax: 517-782-&736
bhmnlin maulul.t::tmlI
www.IIIal:.uuicom

M!!d..lson flI.ce Driver
2000 Easllndu trial Par\::Wil)'
E1khm. IN 46515
A: 219'294-1506 @~'l
Fu: 219-294-2465
s~l:d8rip@Ilh.1ILl

bbr Fedenllinc.
n44 Eddy IJft'I
p~O, &:cD: '9400
ho~mOl94OI
1'11: I' -969-U:U
FlU: ,51J.48'1·.211%O
iIIfo '1edpcrod.c"rIt
-Wl..ina1uftlkPll.com

MajOt' 'Gauge & Tool Co.
12953 Farmington Road
Livonia, MI 48150
Ph: 734-425-5165
fo.: 734-42.5·9346
majorpm@aol.CQlfl
"",,,,,,;tru.j,,,.·gal\R~.C_

MJlIdno
76&0 Il1IIOmOll Way
MIson. Oil 45040
Pb: Sl3-573-7200
'Fu.: 513-573-1360
_.~.CQlfl

MlUlufacllHCd Gear &; Gage
,P,O.Boll. 7 155

Igln, IL 60121
Ph: 630!.3n.2496
Fax: 630!.377-2546

MlUluf!!C1.urers Technologies, Inc.
S9tn.t=taI.e Dr.
west SpriI\g.licId, MA 01089
i'1Il: 4.13-733-1972 G
~: 413-739-92.50 ~*',
/lifo cosrflNHOuom
liIl"WW~oosrlmmor.mm

MI!!UCacluri!!g Tedmology IDe.
1702. W. Wasiting!O!l
Sooth Bend. IN 466.28
.Ph: 219-233-9490
Fu.: 219-233-94851
info@mtiwdding.com
""""'.mliweidin-8.rom

Mastel'lech Di:unond Pmd:uc1S
9465 Hamilton. Drive
MenlOI'. OR 44060
I'!I! 216-352-11112
Fa: 216-3S2-1113

ayfnm Irlll.erlWi~
<66.50 Bela, Drive
Cleveland, OH 44143
Ph: 216-4614100
FIlA: 216-461"(}147
SQI~s@mlJyfmn.com
IMIM'W.may/'I!Il.com

McEnglcVIUIlndu trial Fwnacc
700GriW SI.

Danville, IL 61832
Pb:217-446-0941
fax: 217-446-094314536
ml/co@iz.n,/colfl.com

McGinryO_
11050 McK.o:csc :Rd.
Suttons BIY. MI 49682
1'h: ,616-271-41:53
Fa: 616-27 [-4ITI

MclMea, Sleel
4OOM..1J.nS~.
Corry, PA, 116407
Ph: 800-4S8"(}S7:1
~ax: 814-664-9452
"' ...."mciMItssl~/!I,com

Mec.alool USA LId.
165 HlIIL.'CD CI .• 'IIIE
Wood Dale, :IL 60118
Ph: 6»595-9696
Fax: 630-595-9101

MeccaniCli OVll Corp" .
24311 C IheriM Illidl.llrial, 1235
Now. MI 48375-
Ph: 248-449-4000
Fax: 248-449-4004
mail, nQ"agrillli~1'S.com
_MWlgrindt1'6.com

Mecb. &. SUUd..urai Design &. Software
427:5-29 R05I!wood Dr.. jl80
!'IeasaJUon, ,C/I 94588
Pb: 51 IHISS-3210
.1':9: S I O!. 734-6 701
lkev,~s . 111l1D.com
'mp.:l120.5 ../86..US.I Ilmsd.!:

Meisler Grindi!!g Th:.b.. Coq>.
1200 Millbury St. Unil7F·7G

I WO~!er, MA 01007
Ph: 508-7~J-0808
Fax: 508-753-4404

Merit Gear Corp. e
810 Hu.d:ron SI. ~'f
P. O. BQ~ 486
Antigo, WI 54409
Ph: 800-756.)748
Pax: 715-623·299(1

MelII.I Improve!De!!! Co.
10 Forest ARDU<

PllrsmllS. NJ 076Sl
Ph: 201-343-78001

PD.: 201-843-3460
=1(Jlimp@u.II.~l/:om.com
www .... t!lQlimprov~-...t!IlJ·.com

Metal Pewder Industries Fed.
lOS College Rd.&.sl
Princeton, NJ 08540
Ph: 6094S2· '7'700
!'ax: 609·987-8.523
j"fo@mpjfo'l
-""-"'Pif.O'8'

MetalPow!ier Prodoets
325 Jay StttcI
Coldwater, Ml 49036
Ph: 888-359-9994
FH: 517·279-8743
rorblt!@", .. ralpowdt!rpmduco.com
..........._rlJlpowdt!T,com

Meu_nbCo.
1000 E, Mermaid Lane
Wyndmoor, PA. 19038
Pb: 21 S-233-2600
:1'9: 215-233·5653
M~llabco .. 'Orld.~tQ!U!<!1
lI'Ww.lhomtJ.lrtt/islt!uomlml!llabl

DiG miniGcars loc .
500 B. Mai!l S!reel Suite 1226
Norfolk. VA 2JS 10
Ph: 757-627-45:54
Fu: 757-627-0944
mll._USIJ@minill.t!ars.com
MtWW.mifU'Sl!tJF3.CDm

MJchiB!!!! Mfg. _TechnoLogy Cemer
290 1 Hubbard B:oad
Ann Arbor. M14810S
PII: 734-769-4375
Fax: 734·769-4275

mpolai.@mm1c.o,!__ r.o,!

M'rn ear
133.311MOllie VIIt. A,Yf.
ChIoll, CA 9]'71 I
I'll: '(909) ,-- '7363
fu..: ,[90\1) 590-1'7114

MiclllmJIti.c T"KImI'!
J4~ :E_ 4!1th SI.
Holland. MJ:49423
i'h.: 61&4')4.321.7
Fu: 616-39'2·1710
bocol!1lOr IlIC.llUInml.'Om
W!ItJM;: lutroPLcorn

'1'I'IIdwe!ll.'G~r
2~&:2,Ii:. Auron 'Rd.
1"Iriasbu.. ,GEl 44087
I'll: .t.l().4r~~'Il!I'
fu; lJO-4.J5.116011l
",,,-II rrtIL".,U.1

1\'1Jdw I G . , _ Thc!I.'1lK,
llO:l4 'East I ine Mile B~
Warrr:D. MJ ~I

PII: 1&(0),754-8.923
FlU.: (810) 75441916
rroucr@tWglobtzL_

MJdwc.1 Thern!.!il-VIC,loc.
5727 9S111 A.vl:I1ue
Kenosha, W:I .53144
Pb: 262-605-4&43
Fu:: 262-605-4806

J"-doIIO@mlW>c.com
·WIVII1,mIWll'.com

Milbum IEngiflttring. lee,
12024 7th N.W.
Seanle, WA 98 In
Ph; 206-365-2818
FH: 206- 361-6221
ami/bum aol.con»

MilfordQClIl' Works
241 Re.ean:b Drive
M IIfard. cr 0/i4{)0
Ph: 20).7 3·9595
Fo: 203-783.l)S9S

Mill Mu Thais PYt Ud.
,1,.-369'.TIC lodllSbiai AmI.
M.ID.C. Mahape. _dfI
Nlvi M.J!!l!bIi, 400 701 " ...'r
I~ 9
I'll: ,(91122·769-0050 or
(91) 22·769-4063
FH: (9 n 22-7651-3770
mllma.c@bom4.vflli.llct.ift
"'''''''.mll/ma.!:. com

Miller Cenllifugal Coating Co.
llO Centrifu !lI Lme
C~il.PA 1:521
IPh: 72-4-245-0300
FIX: 72-4-745-04.18
,p __ 1I1Ddwitt.COffl
""""",m.'lkrrl'Pllrifogtd·com

MiLlB lndu I1iaJ Sc:Mecs IDe.
6611 W. Ok!l!bomaA~'C.
M.lwau ee, 'WI 53219
Ph: 414-S4J.407S
Pax: 414-S43-409S

M.Jhil'l!1!kee Geu ompany
51St N. PiH'I. Wa.m'lngton Rllad
1'I1llw.!!k~. WE 53217 ff#
PI'I: 41£.--'962.3532 .
Fix: 41"1I6:t.J:774,
ilJl,pput'l mil"'g ""'.CIlIlll
.. ww.mUwllukugttll';com

,MWISSippl' I.a~ Univ.
Mcclw!iea.l.E!!lI. ~1
21.0 CIII'JXDlcr Bldg.
Mi= ippl SlJrte. MS 39762
PII: 601-3lS-7313
Fax: 601·l2!l·7223
jOl1u@mrng.m.r Ifllr..ed",

Mll5Ublshl . chjne Tools
907 W, l:rviog 'Purl!; Rd_ ••
lwe., IL 60143 ,.~",
Ph: 63().S60-422.2: 9
FM: 63().860-4233

NOVEI,IBER/DECEIiIBER 200Q 69

mailto:ucl@r;zcI.com.cll
mailto:info@mtiwdding.com
mailto:ml/co@iz.n,/colfl.com


IIII .CO.MPAN-Y INDEX

£njo@mm1-WQ.oom
_mIIl-mml.com

M.itsubi!!..hjLaser
[500 Micl!ael Drive
Wood Dalo. II..60191
I'll: ,630-860-4210
FD.: 630-860-7824
bandc@inlerocce:ss.com
wwwJnitslaJer.CQffl

Mitsui Machine Technology. Inc.
100 High Grove Blvd, ..
Glendale Heights. IL 60 139-2279'
Ph: 630-924·8800
Fax: '63Q.924.a879
Cllmnll@cllmmt.com

MiI15 &; Merrill LP.
,615 O1ippewll Road
P.O. Box 69),
Harvard, IL 60033
I'll: 81 ~-943-3303
FD.: 815-943-3366
mill:sip@mc.MI'
www.~1Mg.eom

Mile and ;\Ssociales. Inc.
11821 Washinglo!! Piau
Omaha. NE 68137
Ph: 402-895-5982
Fax: 402-896-4228
mite} @lIe. USW~SI.Ml

Mobile Pulley &. Mll:hine Works
90S S.ArmS!.
Mobile. AL 36633-1947
I'b: 334-432-7631
Fax: 334-432-8364
7.5357:} 5 J j@compwerw_CDm

Modem Industries Inc.
6B W. I ,lib St=t
p. O. Box 399
Eri~ fA 16512
I'll.: ,814-4SS.8Q61
Fax: 814-453-4382

Modified OC!!l & Spline
18300 ML Elliolt
Detroit. Ml 48234
I'll: 313-893-3511
.Fax: 313-893·6110
nwdifiedg~lJr@Q(JI.C(Jrn

MoldedGcar.com
:P.O ..Box 161
Wi~ CT 060\18
Ph; 8i5Q. 738-2905
fax: 8i5Q. 73 ·2905
i.rifo@mold~dgear.c/N1!
hnp:llmollUdgea.r.cQm'

Malon Gear &. Shaft
335 E. Illinois 51.
Palatine. IL 60067
Ph: 84'· 705.(J6()8
Fax: 847-705--8349

Moore GCD! Mfg. Co., lnc.
112Hawthorne Dr.
P.O. Box 49
HCI1Il8IIII. MO 65041
I'll: 573--486-5415
Fax: 573-486-3487
mccl'!!lIear kll.r.III!'

Moore Mac:bine &: Gear, Inc.
10920 N. S!. Joseph Ave..
Evansville.. IN 47720
I'll: 812·%3-30!14
Fax: 812-963-8212
MlW14~moo"CUSlOm-lear.com

Moore Me uremenr Solutions
1201 Sumneytown Pike-MS 535
Spring HoUJ;c, PA 19477
Pil: 215-646-7400
PIl\: 215·653-0347
mnu.injo@mqorr •.:Io/1I11oIfS.com
www.mo()~-JQllIliQlfS.CQnv..mms

Moore·Addison
518 Factory .Road
Addison.1L ,60101.
I'll: 630-.543-6744
I'll!,: 630-.543·280S

MoslalrGear &. Machlnc
714 Jeffm;on
Wa.shingloo, MO 63090
Ph: 31·4--39().3909
F:ax: 314·39Q.3966
moswr@mafLwmo.com
www.1II!11<.OrlclOOO.comlirooSlargrl

Mr. Gears. Inc.
880 H'ut.!ingarne
Redwood eil.)'. CA 94063
Ph: ,650-364-7793 ~~~
Pax: 650.364-5083 ~\~
jack@mrg~aruom
www.mrgMrs.com

MTI Corporation fMiIUlO)'o)
96S Corporate Blvd.
AIlRXB. IL 60 I06
Ph: 6J().82.Q.9666
Fa];: 630-820-7403
,lnjo@lI!ilW()W·CQm
....w....ml1ul()'O.~.".,.

MlIlti-.An: Inc, r!.~~~
- su [{mBond. Illc. v,~

Nakani hl Gear
1.104 Horinooch<I!Q Minami·Ku
Yokolwna., Japan
Ph: 81-45-713-2361
Fax: 81--45-712·3129

NASA GleDo Research Ctr. at Lewis
Field
21000 B'rookplrl: Rd., MS 77-10
Cleveland. OH44135
Ph: 216-433·3915
Fax: 216-433·3954
johll.j.coy@[erc..1lQ,SQ,gov r.,\~"
National Broacb &: Machine Co.
SU/ Noeld Machining Technology ·Co'.

National Metrology
11 Stagecoach L!!.
Sunapee. NiH 03782
Ph: 603-76.3-5881
Fax: 603.763-3058

NCAIJII'
PCIlII State University
P.O. BOA 30,
Slale CQUege.PA 16804-0030
Ph: 814-865-8207
Fax: 814-863-1183
gill@psu.t!du
ww ....ar/.psIL"duldrivt!lroill_cenlt!7

New Age Chemica! Co.
376' Kettle Court Bast
Delafield. WI. 53018
Ph: 2:62-646-7S 79
Fax: 26.2-646-7559
douglas401@aoj_cofJI

NewAge Indusmes, Inc_
2300 Mruyllllld .Rd.
Willow IGrovC. PA 19090
Ph: 215-657-'6040
Fax: 21:5-657-1697
Isolt!s@.~ewofleind.co",
W'WW..n_ageind..eofJI

NewAge Tes!i.!!gw!!'I!l!Jents. lIK:.
147 James Way
Southhampton, PA 189'66-3817
Ph: 800-806-3924
fax: 215-526-2192
jb/air@newogeimll'Wllt!III3.CofJI
www.I1LWageiml1.UJMnls.com

1I'1I'1I'.ftiagtUtlltar.tOlft

- - ---

- --------- -

Nippon. ITM, lee,
2-11 iUebonmacbi 5-chome
TeMoji·ku Osaka 543 0001

, Japan >\t
Ph: (8l) 6-6766-620.1 (,\'p
Fax: (,81) 6-6766-6202
nifm@n.ippon-irm.com
www.nippon-itm.com

Nlssel Corpon!.liQ!! of Arocrica
8227-G AIrowridgc Blvd.
Charictte.• NC 28273 ~,
Pb: 704-527·9876 .,. ".
PM: 704-527-9877 -
nWl!lell@o.ol ..com

Nitrex Mm:!, Technologies Inc.
3480 Poirier .Blvd!.
S~ Laurent. Quebec H4R 2JS
Canada
Ph: 514--335.719'1
t!U_@nll.raCOIII
www.fJirracom

Nib'e~ Metal Technologies Inc.
4211 Mainway Drive
Burlington. 001. Ln, SN9
Caru!da
Ph: 905·319·92:58
Fax: 905-3:19'-9260
IImlburl@worldclral.com
MIWW.nilru.£'om

NitreJi Metal Technologies Inc.
822 Kim Drive
RO,Bol!: ISS
Mason. MI 481154
:1'11: S 17-676-6)70
Fax: ~ 17-676-642:7
"il=@""yag~r.nel
'www.n.itracom

Nixon Gear
Gear Motions. Inc. ...d. '" _

1750 MillO!! Avenue. "' ••
Syra.cuse. NY ]3209 r~~.ft
Ph: 315-488-0 100 V,·f....~
Fax: 315-488-0:196
sa.mhaille@gearmOliom;com
www.i.JU().ngtQ;r.com

Nordex Inc.
:50 Newtown Rood
Danbury. ct 06810
Ph: 203·792-90:50
Fax: 203-79().8992
iq/o@rwrd/!X·jl!(.rom'
www.nord/!X-inf.com

Normae Inc,
Allport Road Indu trial Pari:
P.O. Box 69
Arden. NC 28704
Ph: 828·684-1002
I':ax: 828.684-1384
irifo@nomuJ(:.com
_"ormae.com

Norton Abrasives
One New Bond. Street
WOl'Ccsler. MA 01.615·0008
'KIW'W.nQrt:QlU'JblT.ui",~.s.coP7l'

Nylt Lubricants tne,
12 Howland Rd.
FaLrbl!vell. MA '02719
Ph: 508-996-6721
Fax: S08-997-528S
!«h.help@nyelubrif:Q!1/s.com
wKrw,nyeJupnCOnls.ca.m

I 0 ........
Oberlin Filler Co.
404 Pilot Ct.
Waukesha. WI 53188
Ph: 414-541--4900
Fax: 414-547-0683
mLlh@o~,liIt/iJl~r.com

O' Brien Gear Company
2396, SkOkie Valley Road
IUghbnd Pari:. IL 60035
Ph: 847--433-3580
Fax: 847-433-7825

OerJikon Geanec AO
'Ji\JJbinenslrKs5e 17
'CH-802J Z?ricb
Switzerland
Ph: (41) 1·278·79·79
FlU.: (41) 1·253·15·56
iJ1fo@ogl.Ch
www.l:lingelnberg_rlib:m.com

The Ohio Dro!! h '& M_!!.f.l!lneCo.
JS264·1bJ!J!S h!d. Pl!wy
WWOl!gl1b~. OH 44094-46lI4
I'h: 216.94M040 r~t
Fax: 216-946-0725 v
sillts@olifolmxuh.cofJI
"'-19w•.oliwbrooch.col!'!

Okamoto Corp. EDM Div,
1500 Busch Put.wa~
Buffalo Grove, n, 60089
Ph: 847·520-7700
Pu: 847·520-7980

Okubo GearfAVO!I Gw'COI!1PaDY
2770 Research :Drive
Rochester Hill • M1 48309
I'll; 248-853·6500
Fax.: 248--8~3-1437
awm@agcoglJ.£'om
www,agcogIJ.CO/ft1

Oliver Gear
Div, or Gear Motions. Inc.
112.0 Niagara SI:rCcI.
Buffillo, NY 14213
Ph: 716-88S-I080
Fu: 116-88!5·1145
mikWaTT@oliv~rgeaT,co.m
www,ol/yerxem:com

Olivecms.lJUmI:ol COmpomy
831 Division Street
P.O. Box 189 ~
Adrian, M149221 "'~
I'll: 517-263-2132 -
Fax: 517-265-8698
ollver@il!i.nLl
WWlii.olilltn1lJ1I1IIPItm.com

Omni Gear
7502 Mesa Road
Houston. '1X 77.028
PII,: 713-63~·6331
Fax: 713~.35-6360
sales@omn//itIJr.com
www.omnigtlJl:£'om

Omnl Gel!' II!d ci!ChLne ICorp.
'90 BisseI. SI!ee!
Joliet, IL 60432
I'll.: 815-723-4327
.Fu: 815-723-9207
5al"s@0IIIJIIgearrmdmtu:hln~cam
www.omnigtarondmachine.cOlll

On..Drives Ltd.
(FoI'tnerly H.PC Drives. LId.)
iUnit 15. Foxwood lndmlri!!l Parle:
:Fo.:\wood Road. Cbe temeld 841 9RN
United Kingdom
Ph.: (44) 1246 4SSS00 ,~_ -
fax: (44) 1246 455522
sa~s@ollllri.""s.£'Om
......... on4'ri"es.com

Oo.C Cryo Inc.
6036 S. Orange Ave.
Odando, FL 32809
Ph: 407·856-1455
fax: 407-856-02.44
.aus@Offtcr;,'O.rom
www.~cr;. .... com

O·Ne.illGear
'9207 Ivanhoe SI.
Schiller Park, [1.60176
Ph: 1147·678-0676
Fax: 847-678-0784

On.Une Srnl~ Inc,
l%UW IB.~)'RlNld
Be:rea.OH .won
Ph: 44O-24J....6l!,1
Fax: 44O-.243.6S6.11;
01S@XI'CII-ezntl:r.com
1O_~II~.colfI

mailto:bandc@inlerocce:ss.com
mailto:Cllmnll@cllmmt.com
mailto:mnu.injo@mqorr
mailto:moswr@mafLwmo.com
http://www.mrgMrs.com
http://www.I1LWageiml1.UJMnls.com
mailto:nifm@n.ippon-irm.com
http://www.nippon-itm.com
mailto:IImlburl@worldclral.com
http://'www.n.itracom
mailto:sa.mhaille@gearmOliom;com
http://www.nord/!X-inf.com
http://www.l:lingelnberg_rlib:m.com
mailto:sillts@olifolmxuh.cofJI
mailto:sales@omn//itIJr.com
http://www.omnigtarondmachine.cOlll
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I Ono Sokki Technology Im:.
2111 Uccutive Dr~MOO
AikIison. IL 60101
Ph: 630-627·9700
Fax: 630-621..0:J04
WWK,qnOsoW."'"

Pac:ker Enginet:ring
1950 N. WashingtOJIiSlrecl
Naperville, IL 60563
Ph: 8QO.323·0I14
Fax: 630-505·19811
in/o@pocbmlg.cam
........ p<Il'U'""'8·rom

P.rlke~I.M I1is Inc.
1651. ' S)'camDI'I! Ave. _ ....~
BOHliia. N nmi \;\"
Ph: 63~·56"·~OOO

Ontario Drive ADdGear
220 Bleams Ro.d
New HamiIu'1. Onwi.o OB 260'
C.anada
Ph: 519-662-21140
Fu: 5J9-662·21121
in/o@otig.c(J.m
...........odg.com

OpIical Gagmgl'todllCtS
850 Hudsoo Avenue
R~r. NY 14621
Ph: 7[6-544-0400 \;\~~
Fax: 716-~13:1
stUt!s@oBpnt!l.rom
........v.ogplU.'tcom

Osborn International
Uni. of Jason lncorpornted
5401 Hamilroe Avenue
Cleveland, on 44114
'I'b: 216-361-1900
Fax; 216-361.-1913
b~s@osbom.com
....ww.osbom.com

Oswald For!>I Gm.bH' & Co. KG
SdllJ=_I60
~osthus 10 09 ()4
[).42659 Solmgell
Oemll!!lY
:I'b: (49)2124090
Fax: (49) 212409180

Overton Gear Tool Corp"
530 Weslg;!U Drive _
Addiso.n. IL 60101 ..A.~
:I'b: 630-:543-9370 ,. ,.-
'Fax: 630-543-7440 .
sllit!s@o··t!T/I1IIBt!ar.cOlll
·_over101/~t!ar.com
____ IP _

P:E Mam:),. lee,
2880 Uoivmal Dr.
Sagjrul .....MI 48603
Pb: SI1·793.()1l()(J
Fax: 517.793·9:511

P.I-!. lPm:is;on Preducts CoqJ\
340 Commerce Way
Pembroke. H 03275·
Ph: 603-228·3321
Fo: 603-~J49S
phprtC5@Qni.f:o.m
""' ....phprtcisi=com

I Pacific Gage & Machine Co.
5208111" Place N

, M.M}'sviIle. WA 98210
I'll 36O-l61-6694
Fu: 360-6.51-110 I5
gagt'mam@llDl.l'om

Pacific Industrial I"urnace Co.
2.6000 Capitol Ave.
Redford, MI 48239-2499
Ph 313·9)1-4·1 0
f .313-9)7·1677

Fb:: 63,1~7·l1S:S
IImdJpw:lmNLcDIII
_!!'~COi!!!

l'allersoo Gear & Machine:
5876 Sandy Hollow Road
P.O. Box 7240
Rockford, IL ,61126
Ph: 815·874-4327
Fa: 15-:874-7448

Paul W. Marino Gages Inc.
21300 MacAnhuf Blvd.
Wmen. MY 48089
Ph: 810-759·2400
Fo:' 810-759·2423
ptrtlU806c ..k.~ICOIO!.Com
""",*~e.cOOl

1'11.110ProdUdS Co.':Bessomer
10S N. 22nd SIl'ccI
Besse-mer, AL 3:5020
Ph: 205-428--1294
Fu: 2OS--425·9&41
81fftDSq@'paWo-lU.com

Paulo Produet!l. Co.':Mernphis
IS40 ChlUlncl Avenue
~elQl!bi,liN 381. 13

Ph; 901-948-5523
Fo.: 90 1-948- 7501,
dJinmici@palllo-w.com

Paulo Products Co.-MIlIfree~boro-
1307 RlIIkdgl! Avenue
Murfu:c borT;, TN 3/129
Ph: 61~96-1J85
Fo.: 615-895-9613
jj~nkiJu@~lo·liS.coml

Paulo Products Co.-Nashville
3206 Ambrose

asbvtUe. TN 37207
Ph: 615-.228--2526
Fu: 615-228-2134
l!J'fmm1t'tLrpaulo./lS.cf;!m1

Pau 10 Products Co.-Peculiar
4827 Chelsea. Avc:nue
1'eculW'. MO 64130
Ph: .816-'861-7500
Fa: 816-924-1300
dmtJJuting @~Jo-w."om

PauloProdl.!et!I Co. ..~Louis
5711. W. Pillt Ave.
SI. Louis. M063110
Ph: 314-647-1:500
Fax: 314-647-151
nprinre@palllo-..:u:om

IT5~:'~
Sedo!!I.. AZ 86336
Ph: 800-437-2368
Fax: 520-282·3001
pctnl@sl!dolW.nt!I·

Peerless- Wmsmilll
172 Ea100 Strm
S;pnIr8vj.[Ie.•· Y 14141 ~.I
Ph: 716-592-9310 ,.,. ••
Fax: 7116-592-9546
winsmiIn@wirrsmiln.com:
www .... lltmti!h.com

I'Elm M.::biDc Compan,y
106 SlBlioo SIreeI
JoImslCW!!. PA 15905
Ph: 814-2.118-1:547
Fax: 814-288-2260

hnnsylvanla Gear Corp.
One c.oot Blvd,
Llmgbome, :PA 19047
Ph: 215-945-6000
FD.: 215-'945-20:52
e_lI@~rmgt!(Jr.com
_.pen~ge!:!r.colI!

h!mlecb
4)9 Ivyland ROMII
WimoinslCr. PA 19041
Ph. 215-67 ....9766
Fax: 2IHi74-5613

~r=s~:eInc. ro\t.t

Bedrord Park. IL 60638
Ph: 708-72.11-6988,

, Fall: 7 -728-6989
ill/o .PI'r:/o1'lllJ1l1CI!'geIJutHII
W'o4'W.perfo"",,,,-nu-8~ar.l:'Om

Perry ~h!1(1I(1gy CoJ'll.
29' I·ndustrial. Park Rei.
P.O, RaJ: 21
.ew Ha.rtford, cr 060.57

Ph: 1Iro-'33-2525
fu:: 1Iro-738·24SS
sa.leJ@p~",gellr.com
"'HI",·Pt",g~llr.cOI1l

~w~crn~tri~~~~G~p
Pea. Box 1946
Hutchinson, KS 67504-1946
Ph: uI b) 663-8561
Fax: (.316) 663-8560

Phil delphia, Gear Corp.
181 S. Gulph Rei.
King of Pm,,ia. FA 19406
Ph: 610-265·3000
Fax: 6JQc337-5637

PhiJade.lphi~ Gear Corp.
Philadelpbia. Gear Services Div,
4631 Winfield
Houston, TX 77039
Ph: 713-449·2200
Fu: 713-449·2294

PhiJlips·MoldeK Co.
161 I'ark Rd.
PI.Itnrun. IT 06260
Ph: 60--9211-0401
Fa:\: 860--928-6613

PIC Design
86 Benson .Rd.
P.O'. BOil 1004
Middlebury. cr 06762·1004
Ph: 203-758.82.12
Fax: 203·758-8271
jnfo@iJlc-d~sitl!bcom
",,,,w.plc-design.com

Pillrur tndustnes
21905 GalN'a), ROM!
Brookfield. WI 53045
Ph: 414·317·5300 or S!JO..:558-7733
Fax: 414·317·5394
sl'Jles@pillar.ram
"""1I1'.plllar.com

Pit h Templates, Inc.
1718 Shenicld Dr.
Blue Bell. PA 19422
Ph: 610-279.0443
Fu: 610-215-9877

Ply-Milt Tool Co.
P.O. BOI; 312
P.lymou!h MeeLing. PA 19462
PI1: 61.0-279-0443
Fu: ,610-275-9877
cjwjm"'~r ply=rrool.com
_ ...·.pl~·_r!noI .c (Jm

Poly Hi Solidur
P'OWCf Traus;missio'O Div,
18.179 SW Boones Ferry Road
Portland, OR 972.24 ~. t!i
Ph: :503--6:!6-93.14 't,.1'f
FaA::50 ·6:!6-93111 .'
ctJlrltit!bmM{I'I.ph:s@ ..'(!rldll~I.I!lI.n~1

Portland Forge-Portland
Ea~1Latuyeue St.
P.O. Box 905
Portland, IN 47371
Ph: 800-127-8121
Fu: 21'9-726--8198
"fllrUliIIg-lp./@ukdynt'.com
......""·.porrl,mdlo'B~.c:om

Power Eng. & Mfg. LId.
2635 WCF&N Drive
P.O. BOll 4055
Waterloo. IA 50703
I'll: 319-232-2.311
Fax: 319-212-6100
info@~mllJ.r::om
.........·.~ndld.com

Powertrain Engineers
500S W Loomis Rei.. '102
Gn:enurld. WI S32!O
Ph: 414-182-1171
F8iX: 414-282-4385
gl!arbrl.f@complI .•~",t'.mm
WWII: Idl.comlpowutrolll

PO'oOicr TI1Ul>IIlIWOIl &1"\'1 _. Inc.
50 I Industnal Dn,'c
Mjddl~own. DE 19709
Ph: 302·378·7915
F!!.<: 302·378·7926
.~·WI.l,~RI·{'rhiJA"rebuiJd ....cmlJ

Precipan Corp,
90 Finn Court
Farmingdale. NY 11735~
Pb.: 51 b-Q9.I..31 00 l!"
Fax: 516.094-4016
stJlr.'f,prec·tmrru.r.cOIH
.....'"~prrdparrlLf."_

Precision Devices. Inc.
,606 County SI.
P.O. Box 220
Milan. M]4H162
Ph: 734-139·2462
Fax: 73-4-439·146 I
sales p,..dt',,,-com
........ :prtdn:com

f'R:clSion Enginemng &I'Yicc..
388 Palmer LII.
P1ea..a:nn ...ne. NY 10570
I'b: 914-769·3196
Fax: 914-769-3196

Pm:hlon Guge Co.
100 Sbo!"!l' Drive
811n' RldJ:e, U. 60SZl
.... :,~5-2UI,
.-0; _ _ _ 5-JII73

f'R:ci''''!1 Gew- Co.
1!'XlOMid""il)' Drive
Twinsburg, OH 4.1087
.Ph: 330-487-08&8
fax: 330-lM7-0618
.lJln!llprrcl.;flngt!lJT.MI
M'\t"M'.pl'r!ClllfJltg~al".n~1

Precision GeM lne.
1.12-0714111Ave.nur: ~
COI'OO!l. Y 11356 ".IT
Ph: 7I8·J21·7200 .
Fax: 71 ·321.7001
info prr:I:IlIDn[l.~arilll:.c_
,.......·.ptr'cmon8~lJrinc.rom

Preci ion C'-= Inc,
N 13 W24705 Bluemound Rd.
li\e\WlJlr.ce.WI 53072
Ph: 414-542--42.61
FIIX: 414-542-1592

Pft!!r11 Corp.
7105 Bessemer A,·r.
le\ Ia.nd, OU 44U'7 ~l..~~
I'll: 211l-4t14lOS7' u~
FR: 2164U.4474
'pTnrilt(&!/lQlltkom.ncl
~ww.p~'SJ"UII~C-(J!n

Proc~ ~:q,ulpmrnl c.umpan.y
4.1900 " ,Rool 40npp £'il) ..on 45371
Ph: 931-667"7.05
FItli: 9J7-667.259~
metro.lulD' fll~§@prouucq.calJl
HI~IHI,proc~ssrq·.com

I'roo::n. Indo.,uio
3860 . River Rd,
Schiller PruIl.. [I.. 60176
Ph: 847-671·1'631,
Fax: 847-671-6840

Producuon D}'RlImic~
:!J5.1 Induslrial Drive
y, lparaiso, IN 46383
Ph: 21''1---164-79311,
Fa",219-162.olI8
lab@pmdyn ...<}m
"·M""prodl"ll.COIfI

mailto:in/o@pocbmlg.cam
mailto:dJinmici@palllo-w.com
mailto:winsmiIn@wirrsmiln.com:


_------------COMPANVINDIEXI------------
AIUSTEMPERING IMP,R'OVES IMATEIRIAl TOUGHINESS
OUT a-page brochure is an information-packed guide to the
Austempering process, a tligtl performance' heal treatment for
ductile iron, gray iron, and steel lor impravedloughness, wear
resistance, and fatigue strength. Learn how to boost product per-
formance and reduce costs,

Call Applied Process, Inc.
7344'64-2030 or v,isit IWww;appfiedproceSS.com

CIRCLE 218,

AIW Systems Co. announces that it is now a manufacturing
source 01 spi~aJgear roughing and finishing cutters and bodies.

Whether it's service or manufacturing, consider us as an
altemative, source for cutlers and bodies.

You'll be in fm a pleasant surprise.

NEWI~ Stra.lght Beve'l Cutters.

Royal Oak, Mi.chigan 48067
Tel: (.248) 544-3852

I Fax: (248) 544-3922

•(3 it·)YA:'
POWER'TAA1N

Via Chlarl. 39
25036 ICologne (BS),

Iitaly
Phone: 011 39

0307156530
Fax: 011 39 0367059035

www.crowlII~11:

CIRCLIE 220

IHIGIHEST ACCURACY
This too'lingis suitabl'efor measuring,
testing, ba'iancing, gea'r 'grinding and
orner light machining app'lications.

Toolink Engineeringl is tha Elxc:lusive'
Nortl1 kmerican distributor 01 l(oDigllltbn.

T!lolink EIIminler,inm
,2870WiJdllnlllu PIICI

IBo!!lHr •.'co IIOi3IIl
Ph!!,; 311:J.931.a5111

Fu: 3(I3.!I3H512
WWW.lDlIlini<.-eng.com

CIRCLE 245

n GEAR TECHNOLOGY

Prof Lie Gear
4777 .Brott Road
Ruby, MI 48049
Ph: (810) 324-2731
fAll; (81'0,) 324-2947

Pro-Gnr Company. Inc.
23D1di: Rd.
Dept", N:V W.4043
Ph: 716-684-3811
Fl!~; 716-1\84·7717
p.rogl!orinc@aol.com.

Progressive Engineering Co.
, 2010 E. Main 51.

RI.chl1lQnd, VA 23223
Ph: ,800-01168.:5457
FAll: 804-7111}.2230

.Progressive Steel TreliUng
922 Lawn Drive _ ...
Rockloo1!. IL 61111 @""
'I'h: 815·877-2571
Flax: 815·877-7922

Progressive Technologies
4201 Patterson Sil
Orand Rnpilh. M[ 49512
Ph: 616-957-0871
fW!: 616-957-34!14
plutJJu@priltt1me.amr
"""""'.pIOw_.com'

Pulley Manufacturers Inc.
2980 First Street, Bldg. FlO
La Verne, CA 91750
Rh:900-593-8610
Fax: 909~.20-1434
puJ/I!}',@~aTlhJink.MI
w........puJ/l!}'s.com

The fl\!rdy 'Corporatio.1I1
586 HllIla.l'd. Sl:Jreet
P.O. B0)1.1898
Munch --ter, cr 0cl045
Ph: l16Q..64g..0000
F-u:: 860-c!45-6293
sa/~J@puroyIra1lSmissiolU •.cQm
1I'1I'1I'.puroylran.",issiDNi •.com

I u _

Qualicast Sales Corp.
P.O. Box 538
Chester Heights, PA 111017
Pt.: 610-358-93110
Fax: 610-358·9391

'Quality Transmission 'Compall@ntsi'li
2101 J'cricho 1\Jrnpi:kc, ...n\\"
P.O. Dox .!i416 "( ,,-

ew Hyde PLrk. NY U04~5416
Ph: 516437-6700 >\1'
Fu~: 516-326-81127 (,,\0
S~{lporl qlcgean.cQlltl
·,.."'....,qlcgMn..,"'"

Quench Press Specialists, me.
4·159 Church SL
Roebuck, SC 29376
I'h: 864-576-3502
Ji'u: 864·576-3513
nUTln@quenchpress.com
www.quenchp ... s•. com___ .,R _
R. Cu bman & Associates. Iee,
]~367. W. Eight-Mile Road •a
LiVOOl8. MJ 48152 ,...n\\
1'11: 24&-477·9900 ,""-
F",,:-248-477-7883
rcushm(JJJ·ltngin@ho/J11I1iLcom

R.' . Smith & Co., Inc.
3085 MI. Read Blvd.
Rochester, NY 14616 It.~t
.I'h: 716-6.21-2838, 10'"
.I'u: 716-663-2641
rrsmilh.co@worldJ!el.aJl.ne/
hllp:ll1lome.an:neV-rrSItlJ·lh.co

R~yne Corporation
211 W. Boden Street.
MilwBllk/le. WI 53207
PII: 414-481·8360
Fax: 414-4111-8303
sales@rwiyM.CDIIt
WWW.rwiyM.cDm

Rawling Gear. me. _
Diy. Of Gear Motions. Inc ..Jtti/I
8110 HaJlford Thmpiic.:' 1'\'~
Shrewsbury, MA.. 01.54:'.11
:I'h: :508-84HJ532 ~
Fax: 508-845-6534

RlIycu Gear &; M-"d:!I!!e Co.
4884, Stenstrom Rl!lld
Rockford, IiL ,611119
Ph: nS-874-3948,
Pu: 81S-874-JU7'
mycar@m.~slJtd,"d

lI:aycoo, Corporation
2850 S. b!dus!!"ial tIj&.h-y. IU)O
Ann Arbor. Ml48104
PI!; 313~77-2614

, Fax: 31].677.277&

Rebeo Industrial :I'mdocts
703-12 Anooreno Dr.
Addison, IL6()JOI
Ph: 631).543-6090
Fax: 6ID-S43·6(I93

R£din Corpllratioo -
2433 2OIiJ, Sl ~
RocHord, IL 611 04
I'h: 815·398-1010
Fax: 815-398-1055

Reef Gear Mfg •., Inc.
50\103 E SclLmJd! Blvd.
Chesterfield, MI 48051
I'h: 810-949-2520
IFax: 8.11).94·9·3481
"~fll~aTs@aDLcom
_"qgear.com

Reid Tool Service Inc.
1900 Commonwealth Ave.
Cbmoae. N 2820S
Ph: 704-333-3769
Fax: 704-312~703

Reilly Engineering Inc.
531 Sutliff Rd.
Lisbon, IA 52253
Ph: 319-455-2206
Fax: 319455-.2206
p2rt!illy@aoi.com

Reishauer Cotp.
1525 Holmes Rd.
Elgin. II!.. 60123
Ph: 847-888-3828
Fax: 847-888-0343
,tUlIlIis.richmond@rt!ishauer-us.rom
www.re.ifhiJlAtt:.com

Reliance Gear Corporation
205 Factol}'Rd.
Addison, IL ,60101
Ph: 630-:54·3-664()
Fax; 6.ID-.54l-OS20
geanl @rhemmp."~l
WWKI",iianctll~W:rom

REM Cheml~ me.
.US West QU£f1l ShUt
Southington,. CT'1I6489
Ph; 860-621-6755
Fu: 860-62MIIIll
remt-tiem@nlpk.m.1
'WIPW.IYJIIt.kIll..l'OJlll

Re1-Cut PiodIlC'!S Il!c.
960 Airport Rd.
P. O. Bo,", 2109
F!!!I River, MA 02720
Ph: 800-225-8182
pax: soo:618:SsOl
Rex Heat Treating
8ll!& Valley f(q~ Rd
P. O.Bo.\ 270
L!!nsdale, PA 19446
1'11:21:5-355-1131
Fu: 215-855-2028

mailto:plutJJu@priltt1me.amr
mailto:nUTln@quenchpress.com
http://WWW.rwiyM.cDm
http://www.re.ifhiJlAtt:.com
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ro;pet1:S@ruh~au~(jLcom
www.~(l/I~,aLCom

Rush Gears Inc. ..M.1
550 Virginia Drive " ,.-
FI. Wa-..rung!on. PA 190)4

Riebel. Inc,
200 Northeast Avenue
Tallmadge, OH 44278
Ph: 33Q..633-7698
F",,: 330-633.7670
richl!l@ridleLcom
www.rlcMLcom:

Richter Precisian Inc.
IOU Commercial Avenue
P.O. Box 159
East Petersburg, PA 17520
Ph: 717-560-9990
iF!IX: 717·560-8741

Ri] Engineering Pvt. Ltd.
15611 Mahalunge
Talegaon-Chakan Rd.
Pune, Mabarnsbtt1l410501
Ind~
Pb: (91) 20- 7653011
Fax: (91) 20-7655216
rijeng@.mLcom
.www.rjjind.com

Riley Gear Corp.
One Precision Dr.
St. A!!gus[ine. FL 32092
Pb; 904-829c5652
fax: 904-829-5838
jlifa@rlll!)'gl!dT.com'
WWMI.rill!),gear.com

Riverside Splinc & Gear
1390 S. hl'l<cr
P.O. Box 340
Marine City. MI 48039

, Ph: 800- 394-GEAR, or 810-765·8302
FIIlI: lI10-765·9595

Rj Link, Internatinnal
3741, Publishers Drive
P.O. Box 6939
Rockford, IL 61125
Ph: 815·874-8110
Fax:81,5·874-lIlI33

Robertson Manutncmring Co.
17917 Roseland Rd.
C]cveland.OI"l 44112-1284
Ph: (216) 531-8222
Fwc (216) 531.-0576

Romax TecImology
67 Nordtgl>!c

ewark, Nous. NG24 I,HI[)
United Kingdom
I'b: (44) 1636614000
FlIlI: (44) 163661400,1
irrjo@rrmrtRruiLcom
"""""""'1!lUIuh.c<7m

Ronson Gears Ply. Ltd.
18 Telon Coon ~,, ,'" ~
Melboumc3.190 1""
Australia
I'b: ~61)J.-9555-9822
Fax: (6,1) 3.955'5.7480

ROlo-Teclmology Inc.

i,S~~~~~S449·U\~'
Ph: 93,7.859.8503
Fo: 937·865·0656,
/"OlomkIK@ro/l'}t~h.,'CQ.
",w-w'"-t'Ot:Ol-tch'..,c()m

RTP Company
P.O. Box. :5439
S80 East Front Street
Winona. MN 55987-0439
Ph: (507) 454-6900
Fax: (800) 4334787'

RTS Rework. Inc,
1451, Airport Freeway
Fort Worth, TX 761111
I'b.: lII1-!i89c8337
Fax: 817-284-5769
rts@n.u~rvic~s.CQlf!
MrwKtlU.Se,rvict!S'.c:om

I'll: 215-542.9QOO
Fax: 215-:542-0355
s.al~s@rwhllf'tJrs.com
w><"".l'IiShgears.com,

R~Il. IHo1b!'OQ1i:I;HtlldelWl!
Two,' mill SI.
WaldWld:, N' 07463, ~
Ph: 2U·6704110 fO'~'l:
fo: 201-6704166
_41a@llU·lIOlut~.com
",,,,,,,.~.rolu'~,co.,"
___ 8, _

SoL MW!S01i I;ce,
40l H Stl'!!et
Col 211.20W
Ph:··· 32n
Fu: 803-929-0507'
iIljb@slttUiJIIQn.COIfl

Salem Company
J,05 M'arIron Road
P.O. Box 306
Woodstown. NJI08098
Ph: 609·769-0056
Fu:: 609·169.2048
sally@'sa/emc.ompany.com
www.sall!ltlCompally.com

Sales Consultants
Two Hudson Place
Hoboken, NJ 07030
Ph: 201-659·5205
fax: 201·659'·5009

Samputensili S.p.a.
-su SU !tmt>rica

San!!!S;llo _ onlt A.mmca
1615 Bishop SL NOM. ~,
P.O ..Box 20100
Cambridge ON NIR lIC8
Ca!lI!dl!
Ph: 519.621·6890
Fax: 519-621-7660

Satellile Geur
5135 Rjch_mond Rd.
Bedford Heigh's, OH 44146,
Ph: 216-514-8668
FIIlI: 21.6-514-8671

SBR Consul'llng
667 Streeter Brook Road
'Liltle Ge:!lCSCC, NY 14,154
:I'b: 716-928-1234

Schafer Gear Works, Inc;
4701 Nimu Parkway
:1':0. Bo~986
South Bend, IN 46624
'I'b: 219'234-4116
Fax: 219-234-41.15
doshi@schDfr'8ea~cum
"""",.schaf~"8~Ilr:com

Schenck Turner
100 Kay :lndustriall
Orion, M1 48159
Ph: 810-377-2IiCKJ
Fu: 810-377·2744

Schunk Inc.
211 Kin)' Hawk Dr.
Morrisville, NC 27560
Ph: 919-572-2705
Fax: 919-572-2818
i!ll~c·usa@schlll1k.de
www.schamk.cem

Sclll. Forge
:BOOIWmn ROlle:!

1 P.O. BoxS
Spri.l\g Grove. IL 60081
Pb: 800-435·6621
FlIlI:847·587-2000
sali!s@scorfO'8~.com
www.scorto'8~com

Sclll! MaChine Teol Co.
2780 Ben Adams Rd.
Atlanta, GA 30339
Pb: 770-432·7300
Fax.: 770-432-1500
rylanJ@cr/.com

Seitz CO<ponttionl
212 Industrial Lane ,,,1
p.o. Box 13911 tt\~
Torrington.. cr 0679!l ~
Ph: 860-4119'-0416 :t.'"
fall; 860-496-1949'
bal'tp@s~il=rp.ctlm
..".,....s"il4Co.11u'Om

Selector Spline Products. Inc.
7665 19·Mile RQ.!!d
SterlingHeights. Ml 48314
Ph: 810-254-4020
Pax: 810-254-7430

Sensor Products. Inc.
24 Castle Ridge Park
East Hanover, NJ 07936
Ph 800-755-2201 or 201.-884-1.755
Fax: 20.1·884-1.699
semo,!rod@aoLc?11!
www.Jog<ll.comisp.

Shore Metal Technology
547.5 Avioo Park Drive
Cleveland. OH 44143
Ph: 216-47J.-2020
wjpowt"@siw"'rnttIlLcom
www.s1w~metal.c:om

Sidley Diamond Tool Co.
32320 Ford Rd.
Garden City, Ml48135
I'b: 800- 544-9070'
FWI: 734-261·7975
sidk}-dkuno.nd@ "'(}r/d~I.Iln.1U!1

SIFCO Selective Plating
5708 Schaaf Road
Cleveland.OH44131.
Ph: 216-524-0099
fax: 216-524-6.331
injo@brushplating.com
wwwbrushplating.com

Stgml!. PoolfLlebherr Gear
Thclmology
1465 Woodland Drive _ ~".",
Sallne, MH8176 ~\~'l
Ph: 734-4291.7225
Fax: 734-4211'.2294

Sinochem Jiangsu Wuxi Import &:
Export CO!:Jl'.
4 Jian Kang Road
WUlli. Jiangsu 214001
China
Ph: (86) 510 2702663
FWI: (86) 510 2700412
renphaml@wsl.~~C1!

Society of ManuraC!urin,g Eligineers
One S.ME Drive
P.O. BOA 9'30
Dearbom, MI 48121-0930
Ph: 313·271·1.500
fax: 313·271·2861
'tVWW;s~.arg

Software Engineering Service
2801 Ridge Ave.
Rockford,lL 61103

, Ph: 8IS-96J.-176O
FIIJ[: 815-963-1760
azimurhl BO@aol.com

SoklU HeH~Wom GearsPvt. :1...00.
61122-25 S.ite rv
Sahibabad Industrial Area
Sahibabad, U .P,
India

1 Ph: (91) 120-4712456
FIIJ[: (91) 120-47798.53
sokhi@fkl2.vsf!Lnel.it!
wr,vw;sokhi-gtorl ..c(im

Southern Gear and Machine, lne,
3685 N.w. 1.06111 Street
Miami, n,331.47
Ph; 305-691-6300
Fax: 305-696-3576
Sllm@IlVnc.com
www.sourh"'ngear~1In

Speedgrip Chuck. Inc.
Cameioo .Wortbotding Division .... '
2000 ,East mdustrial Parkway ftW"
Elkhart, [N 465 16 -

Pb: 219-294-ISIl6
Fax: 219-294-2465
sall!swrb@clllf!l!roll·wortltoldlnll·eom
www.c~roII.workholdillg.colf!

Speedgrip Chuck, Inc.
M_ad.LsonF~ Driven Diviion
2000 !East Industrial PafkWl\Y
Elthart, IN 46516
Ph: 219-2.94-1506

'": 219·294-2465
I SQI~ffltb@/Qctdrl"',l's.c_

wwwJacl!driv£rs.com

Speedwell Enginccring
B Hydro Street
P.O. BOll 10\9
Oakdale, 7534
South Africa
Ph: (27) 21 9461740
u: (27) 219464447

injo@!ipe~dwi!ll~"t1illLi!ri"II·CO.1.Q
www.~Peedwi!llengilluring.co.za

SPF Specialties Ltd.
:t I59 N. Pember Road
lllllesville. WI 53546

I Ph: 608.883-6355
I Fax: 608-88J.-6930

/ou.mui.J@mldplallU.1II!1

Spicer lndustnes lnc.
624 S. Villa Drive
P.O. BOA 15243
, vansville, IN 47714
Ph: 812473-4104,
"ax: 812-4734104
l/i!lIi!@ewmsvllIl!.1II!1
www.aucM.comllli!ars

Spline Gal.lges Ltd,
l'icadilly, Kingsbury
.NeW' Tamworth. Staffoedshire .B78 2BR
United Kingdom
Ph: (44) 1827872771
fal("; (44) 1827814128
www..rplllli!.l/Ilugi!s.co.uk

Stackpole limited
2381 Bristol Circl.e, Suite 8203
Oakville, Ontario L6H 5S9
Canada
Pb: (905) 829-2050
fu: (90S) 829..()438

Standard Steel Specially
1':0 ..Box 700'
Reidville, SC 29375
Ph: 800-356-9232
Fu: 864-9 9-4 III

SwCutluCo.
.P.O•.Box 376,
." :rmingIDI1 HIlls. M148JJ1-IIJ7ti,
PI'!; UII474-82001 ...
FD~ l48-4'74-9S18, tt''C't'
sLks :!IIUCJlII~t~CUM
'wWlI'.slDl'rJlllacom

SID Precision Gear &: Instrument
318 Manley SlrI:et IS
West Bri4gew!!!et. M.A 02319
I'll: 508-:58Q,0035
.fllll: 508·580-0011
sfd8ea~1lO1,com
WttIW.srdgear;com

Steel lndustnes, Inc.
12600 Beech Daly Road
Redrord Township. MI 4:8239
Ph: 877-783-3599
Pax: 313-534-21155
i"Jolil!sltt{jl1dl4Srr~JiN:,cmn
www.sl~~lindf.Utrit!sillC.cDm

Stock Drive ProducllliStc[JiQg
lnstrumetu .....
2.101 Jericho Turnpike y\~'-
P.O. Box 5416
New Hyde hrk. NY 11042:-5416
Pb: 516-328-3300
Po: 516-326-8821
s,,!,pof1@:ufp--si.cul'!t
www.sdp·si.com
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Stork Technlmet
Stork Materials Engineering
2345 S. 170 Street
New Berlin, Wl 5315l
Ph: 414-782-6344
Pax: 414-782-3653
tedl1limet@execpc.com
www.techllimel.com

i SU America. [lie.
[!iv. or Samputenslli S ..p.a,
S77S Capital Ave. ft
Oak Park, Ml48237U\~\.
Ph: 148-548- 7177
Fax: 24/1·.548-4443
i,,/o@suamerico'.com
ltI .. w.salllputen~ili.com

Suda Iotemational Gear Works . Ltd,
P.O. Box 4 ft .
Pittsford, NY 14534 ~~\.
Fax: 716-385-8537 ' U\~~
igknllli v @woridnel.ot/.llel
wwvesudagearcam

Suhner Manufacturing, [DC.
Transmission, Expert Dtvlslen
H\II)', 4U S.I Suhner Ave.
P.O. BQx U34
Rome. ·GA ,30:162
Ph: (706) 235-8()4{j
Fa~: (706)235-8045
i,,/o@suhlleruso.colIl
www.suhner:usa.co-m

Sun Steel Treating Inc.
550 Mill Street
P.O. Box 759
South Lyon. Ml 48178
Ph: 877-471-0844
Fax: 248-437-3140
in!o@sunsteeltreating.cOln
'WWV.~sullsteelf:r'eli.ring. com

Sunnen Products Co.
7910 Manchester Ave.
SL Louis, MO 63143
Ph: 800-325-3670
Fax: 314-781-2268
sunn.en@swmen.com

I www..swmel1.com

, Surface Combustion Inc.
FOIl Indian Wood Circle 'r1~~
P,O. Box 428 v
Maumee, OB 43537
Ph: 419.891· n511 or 800-537-8980
Fax; 4]9-89]-7151
in/o@sur/acecomhustiorl.cO/1l
WWW.suT!llCetomhustion.com

Surface Technology. Inc.
P.O. Box 8585
Trenton, NJ 08650
Ph: 609-259-0099
Fax: 609~259-0077
www.sllifacelechllology.eom

Sussex Gear Company Inc.
28 Snover Rd.
Laf:ayer!e, NJ 07848
Ph: 201-579-2060
Fax: 201-579-5501
7606J.20J7@complIsel1!e.com

Swigl0 Metallurgical Consulting
497 Greenbrier Road
Glen Ellyn, IL 60137
Ph: 630469·9559
sQ.!wigio@jwlO.com

Syntec Technologies, Inc.
7.100 Junction Road
Pavilion. NY 14525
Ph: 716-768-2513 ext. 106
Fax: 716-768-7138
sweinstein@sYIlrecreci!n0/ogies.coln
www.syntectechnologies.com

Sytee Corporation
25 Middlesex Turnpike
P.O. Box 721
Essex, CT 06426
Ph: 860-767-1322
Fax: 860-767-1345
sycor@snet.llel
www ..<yeor.com
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Taiga Engineering Group, Inc.
, 15452 Mount Hope Road a

Bolton. ON L7E 5R8 U\~\
Canada
Pb: 905-880-1909
Fax: 905-880·3397
laiglUll'Ig@earlh/ink.net

Tenaxol Inc.
5801 W. National Avenue
Milwaukee, WI 53214
Ph: 414-476-1400
Fax: 414-476-4297
ill!o@terJilIol.com
www.len<l..1::ol.cont

Texaco Lubricants Co.
1250 E. DiehJ Rd., #108
Naperville. IL 60563
Ph: 630-505-2952
Fax: 630-505-2987
gonnedr@lexaco.com

Them Alliance Co.
70 I S. Pas! Ave.
Detroit, MI 48209
Ph: 313-843-1545
Fax: 313-841-1335

Therrnotech
1202 South 5111 Street
Hopkins. MN 55343
Pb: 952-933-9400
Fax: 952-933-9412
thennotechtemenasha.com
www.thennotecli ..r:om

Thyssen Dril1unil
11450 Stephens Drive
Warren, MI 48089
Ph: (810) 756-3730
Fax: (810) 756-5832

Ticona
Div. of Hoechst Celanese Corp ,,\~,
Technical Polymers Divisior U\\-
90 Morris Ave.
Summit, NJ 07901
Ph: 800·833-4882 or 908-5984000
Fax: 9Q8-598-4330

Tifco Gage & Gear
29905 Anthony Dr.
Wixom, MI 48393
Ph: 248-624-7900
Fax: 248-624-1260
rlheureltX@rijcogagegear.com

TOCCO,mc.
1506 Industrial Blvd.
Boaz, AL 35957
Ph: 205-840-2304
Fax: 205-840.2400

l'oolink Engineering
2870 Wilderness Plate
Beulder; CO 80301
Ph: 303-938~8570
FlU; Jro-938-8572

Tracey Gear & Machine Works
740 York Ave.
P.O. Box 2226
Pawtucket, RI 02861
Ph: 401-725-3920
Fax: 401-724-2950
2sales@traceygea,com
www.lraceygear.com

Transmecanica
Hipolito Yrigoyen 3288
San Fernando. Buenos Aires
B4646 CHQ Argentina
Ph: (54) II 47466600
Pax: (54) II 4746 7800
in/o@tl"(J/ismecanic.a.com.llr
www.traJ1.smeCaniClLC()tn.12r

Transpower Technologies, Inc.
630 I Ornngethorpe Ave.
Buena Park. CA 90620
Pb: 714-739-1252
Fax: 714-139-1273
coletta@ear/hUnk.net
www.driveaxlecentral.com

Trisys Sales & Marketing
140 S. Flower St., 11205
'Orange, CA 92868
Ph: 714-6344567
Fax: 714-634-2350

Tri-Wlfe. Inc.
2205 Range Road
Rockford, ]I. 61111

i Ph: 815-633-7707
Fax: 815-633-7797

Trogetec Inc.
605 E. Washington .~_ f
Riverton, WY 82501 Of' ,-
Ph: 307-856-0579
Fax: 307-856-0579
in!a@lrog€tec.com
www.trogetec.com

Trojon Gear Inc.
418 San Jose St,
P.O. Box 1507
Dayton, OH 45401
Ph: 937-254-1737
Fax: 937-254-3029

TSKAmerica
A. dvan.ce.d...Metrology Divi.~,
20 Chapin Road c;,.\\-
Pine Brook. NJ 07058
Ph: 800-247-9875
epsteinj@tsk-metrology.com
www.tsk-melrology.com

Turbo-Pinish of America,lnc.
6 Way Road
Middlefield. CT 06455
Ph: 86()..349-7047
Fax: 860-349-7032
turbofinish@juno.com

1'y Miles Inc.
9855 Derby Ln.
Westchester. IL 60154
Ph: 708-344-5480
Fax: 708-344-0437
tymiles@ao[.com
WWW,lyrnileS,CQm___ .,U _
U.S. Axle, Inc,
275 Shoemaker Rd.
Pottstown, PA 19464-6433
Pb: 610-323-3800
Fax: 610-970-2010
www.usaxle.!homasregjsrer.com

U.S. Broach & Machine Co.
314 N. Jackson S!.
P.O. Box 1127
Jackson •.MI 49204
Ph: 517.787-3791
Fax: 517-787-5326
crankshajt@intemetmci.com

U.S. Tech COI]l.
333 S. Cross St.
Whea!on, ]I. 60187-:5405
Ph: 630-668-7886
Fax: 630-668-.5076
73073.2625@campuserv~.com

UBM Corporation
568 WeddeU Drive, Suite 6
Sunnyvale, CA 94089
Ph: 408-541-0151
Fax: 408-541-0153
ilU[!#ry@ubmlL'fu.com
www ..wmusa.eom

UFE Incorporated
1850 S. Greeley 51.
P.O. Box 7

, Stillwater, MN 55082
Ph: 651-351-4100
Fax: 651·3514101
ASK@!ifeil1c.eom

Ultron.Jncorporated
2845 Benton Rd.

i MI. Vernon, IL 62864
I Ph: 618·244-3303

Fax: 618-244-9655

Unique Power Products, Inc.
Gear Division
750 IMjLler Drive
P.O. Box 439
Frederick, CO 80530
Ph: 303-684-0629
Fax: 303-684-0579
powerproducts@uqm.com
www.powerproducts.u.qm.cam

Union Gear and Sprocket Corp.
III Penn Street -
Quincy, MA 02169
Ph: 800-535-3321
uniollge.ar@erols.com
www.uniongearcom

United Gear and Assembly. Inc.
1700 Livingstone Road
Hudson. WI 54016
Ph: 715-386-5867
Fax: 715.386-6473
markusb@ugaco.com
wwwugaco.ccm

United States Gear Corp. -
9420 Stony Island Ave. ~,
Chicago, lL 60607 " ,,-
Pb: 773·375-4900
Fax: 773·375-4557
ltsgear@/lash.nel
www.usgear.com

United Tool Supply
851 Ohio Pike
P.O. 54395
Cincinnati, OH 45245
Ph: 513-752-6000
Fax: 513-752-5599
unitedtoo/@!use.net

UDiven;aJGear Co.IUGC
1605 Industrial. Drive
Auburn, CA 95603
Ph: 530-885-5075
Fax: 530.885·8157
sales@ugcu.sa.com
WWIv. "gcusa_eom

Universal Superabrasives
27588 Northline Road
Romulus, MI 48174
Ph: 734-941-4420
Fax: 734-941-2948

Uruversal Tec/mica1 Systems. Inc.
1220 Rock SI.
Rockfcrd.jj, 61101-14~d..'
Ph: 815-963·2220 U\~
Fax: 815-963-8884
sales@Uls.com
www.uts.com

USACH Technologies
1515 Commerce Dr.
Elgin, IL 60123
Ph: 847-888-0148
Fax: 847-888-0144
ill/o@usQch.com
~ usach. com

User Solution s, Inc.
11009 Tillson Dr.
South Lyon, MI 48178
Ph: 248"""86-1934
us@usersolut;ol1s.com
wwwusersolutions.com____ v 1 _

V & R Associates
PO. Box 538
Wrightsville Beach. NC 28480
Ph: 910-392-5559
Pax: 910-392-5559

V.T.M.Company
lD·llltb.Road
Taicbung Industrial Park
Taichung 407
Taiwan ROC
Pb: (886) 4358-0701
Fax: (886) 4358-4541
bricm@mail.orccom.tw
www.lIlmgl.com.tw

mailto:tedl1limet@execpc.com
http://www.techllimel.com
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Parallel Axis Gear Grinding:
Theory & Application

This ,lItticle' was or;g;nll.II"

presented ,II' meStlc;ety of

Manufacturing .("gloeers·'

Gsar Des~gnand Manufact-

uring Seminal; January..2iJIJIJ.

Introduction
The goal of gear drive

design is to tran mil power

and motion with constant

angular velocity. Current
trend in gear drive design

require greater load carrying

capacity and increased ser-
vice life in smaller, quieter,

more efficient gearboxes.
Generally, these goals are mel
by specifying more accurate
gears. This, combined with
the availability of u er-friend-
Iy CNC gear g.rinding eqwp-
ment, has increased the u e of
ground gears.

Some of the first gear

grinding machine were man-

ufacturred between 1'910 and
1920. by both American and
European machine builders.

Improvements in machine
design followed, so that by the
late 1930 ,extremely accurate
gears were being ground. The
,equipment in use at that time

nd for many years after.
required operators having a

very high level of kills.
While the same basic prin-

ciple have been in use for
gear grllndjng for many years,

recent developments in CNC
machine employing digital
drives and sophisticated oft-

IRog,erBurdick

ware have ignificantly i spacing), and index (cumula-

changed the nature of the j', tive spacing). Milnimizing
equipment u cd. spacing errors provides better

Adv ntsges ! load haring between teeth,
- I

of Ground Gears I resulting in greater bending
For many applications 1 fatigue resistance and lower

. I

where gem transmit power at j noise.

low speeds, or where loads are Ii Gear 'Grinding Methods
low and. positional accnracy is ! There are two basic meth-
not an lis_ue, haped" hobbed, ! ods of gear grinding-efermed
or haved gears will be ade- ! wheel grinding and, generating
quate to meet the de ign i grinding.
requirements. As operating I F,armed Wheel Gnn.ding.
conditions become more l This method may be em-
demanding, gears of higher i ployed to finish either SpUT or

quality levels will be specified. i helical. gears (see Figure I ) ..If
!

Hardened gears have! helical gears are to be ground.
I

increased strength and wear I the machine will have a pro-
resistance. making it possible i vision for setting the grinding
to reduce the size of 'the gears i wheel spindle to the helix

I
while increasing the load car- i angle of the gear and will be
rying capacity. This offer i equipped to impart a ligbt
benefits in bolb economy and ! rotary motion to the gear as it
efficiency. Grinding is gener- I is ground. The grinding wheel

ally the preferred finiShing,' is accurately dressed to the
method for na:rdenedgeLrs, shape of the gear tooth space,
particularly those which may ! the part. is reciprocated axial-

have ignificant distortion due Iy past the wheel, and a the

Fig'. 1-Gear tooth form develop-
lmont by fonned wheellgrinding.

[0 heat treatment, gear is ground, .iti indexed to

Gears manufactured from leach tooth space. With appro-

diffic\l[t-to.m~chine materials, I priate ~uip'mel1t. fO,nned
such as high-temperature ] wheel gnndmg machinery
alloys: are rrequ~n~IY ground'i can be used to grind internal i
abrasive machining of len 'I gears. AI 0, formed wheel !
proving ~O be more eeonomi- grinding may allow the use of !
cal than .finisliing by haping I small diameter wheels to I
or bobbing. ~nsome cases, the I grind gears lhn.t are . located I
gears or splines are gr und \ near shouldersor other fca- \

from soli~.... I lures that preclude the use of I Roger Burdlick
In addition .10 having accu- ! larger Sl8Dd.ard wh~els: I MJ:betn !r!w)il'(·d in gear

rate lead a~d Involule profile. I ,G..ene~a~ng .Grmdmg. [11 I· mlJlluJac/!lr!ng for 30 yean.
good quality ground gears the generating method of gear Ht is oprojec! engineerfor

Aero Gear Inc. (Wmdror. cn
have excellent tooth spacing: grinding, the hape of the gear I and is (J member oflile AGMA.
'both pitch (tooth-to-tooth tooth is the result of the com- ! Aerospaee Gearing Committee.
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bined movements of the work
piece and the grinding wheel,
which is usually dressed to the

shape of a rack tooth. Generat-
ing grinding is done by one of
the following systems:
• Continuous generating gear
grinding is done on a machine
using a grinding wheel with a
threaded rack tooth form simi-
lar to a worm (see Figure 2).
The gear rotates continuously
as it moves axially past the
grinding wheel, which is fed
in at the end, of each stroke.
The mechanics of the opera-
tion are analogous to hobbing,
• Single index generating
involves grinding with a dou-
ble-tapered wheel, which is
dressed to the shape of a rack
tooth (see Figure 3). The
wheel is reciprocated as one
tooth space is ground, while
the work table feeds back and
forth slowly at right angles to
the gear's helix angle .. After
one tooth space is ground,the
work indexes, the next space is
ground, etc. Very large gears
are usually ground using this
method.
Gear Grinding Technology

G.rinding Wheels. Regard-
less of the type of machinery
used, selection of the appro-
priate grinding wheel is of
utmost importance. Wheels
are ei.theralumin:um oxide,
ceramic (seeded gel), or cubic
boron nitride (CBN). In addi-
tion to abrasive type, the grit
size, wheel hardness and
structure must be selected to
produce an acceptable tooth
form andi surface finish with-
out burning.

Traditionally, gear grinding
has been done using alu-
minum oxide wheels; they are
readily available in a variety
of grades and sizes, and are
easily dressed, In recent years,
it bas become more common

IFig.3-Gear tooth fOIRII develop-
Iment by single-index. ,generating.

to use ceramic wheels.
Though they are somewhat
more difficult to dress,their
structure makes it possible to
dress much less frequently.
CBN wheels are either plated
or dressable, with the plated
wheels being much more com-
monly used, Disadvantages of
CBN wheels are cost, particu-
larly in situations where part
volume is low, and the lead
time required for wheel manu-
facturing.

Grinding wheel balancing
is critical, particularly for larg-
er size wheels, The wheels
may be balanced ona dynam-
ic balancing machine before
mounting on the gear grinder.
Alternatively, some grinders
are equipped with automatic
balancing equipment that
maintains the balance of the
wheel as it is in use.

Wheel Dressing. For many
years, wheel dressing on any
type of gear grinder was done
using mechanical dressers
equipped with single-point
diamonds. Diamond tool set-
ting was critical and diamond
wear had to be very carefully
monitored. Selecting the prop-
er diamond traverse speed was

http://hnp:/twww.crown.it
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crucial. to produce the requited ! of various types are used to

-""'1 I
surface finish. Successful l keep the grinding wheel. clean
wheel dressing was dependent i and free-cutting and to pre-
upon the skill. and experience I vent localized overheating or
of the machine operator. i burning of the work:, particu-
Currently available machinery I larly on carburized and hard-
is equipped with CNC dress- ened gears. Carburizedgears
tog equipment, designed to 1iorcrilicaJ applications are
use rotary diamond dressing generally inspected after
rolls with either plated or grinding by nita] etching to
hand-set diamonds. These reveal burning.
combine the advantages of ! Gear grinding is most often
longer Iife with greate.f accu- I! done using petroleum-based
racy ..Wheel dr1:ssing parame- oils. As grinding wheel speeds
ters have to be carefully devel- I have increased, particularly in
oped to give both the gear ! applications where CBN
too~ form and su-rot"ace~nish II wheels are employed, current
required. Software IS available trends are 'toward the use of
not. onIy. for involute ge~ and I less ~iscol.lS 'oils. This reduces
splines, but. also CO:I" nOD-LnVO- I foaming and allows the use of
lute forms. refrigeration units to chill the

Tooling~ ~l1e very i.m~r- I oil. maintaining a constant
tant element In geargn..nding i temperature 10 reduce thermal
is the world!oldlinig tooling I e~pansioD of both th~ work
used. No matter how accurate prece and the machine, In

some cases, special oils have
been developed specifically for
gear grinding. For some appli-
cations. grinding may be done
using water-based ,grinding
fluids. Fluid maintenance lias
also become much more criti-

I cal, generally using textile orI paper filter media to removeIr------------. I abrasive and metallic fines
I from the fluid to help produce
i better surface finishes.I One of the things that
1 requires operator attention is
I the correct placement of the
i gri..nding fluid supply lines. It

is advantageous to have them
placed as close as possible to
the grinding wheel, positioned
so that the rotation of the
wheel will tend to carry the
fluid into the grinding zone.
As the wheel is dressed. it is
necessary tooccasionaUy

I repositionlhe nozzles.
A frequent source 'of envi-

!I ronmental concern has been
the airborne oil mist caused by

,1....... --' : o:ilbeing thrown from the

the grinding machine is, or
how carefully tI1.e parts are
processed. if the workholdillg
or driving tooling is, not prop-
erly designed, built and main-
tained, it will be impossible ta
consistently grind parts lathe
quality levels required,

Orinding Fluids. Coolants

GEAIR GRI,NDING
I liS MOST IOFTIENDIONE

USING Ipm.OLEUM~
BAS!ED OILS.

AS GRINDING
WIHEIELSPEEDS

IHAVEINCREASED.
PARiTICULARLY IN

AP,PUCATIONS WHERE
C'BN WH,EElLS,A_HE

EMPLOYED. CURRENT
TIRENDS AR.E.TOWARD

TIHE. USE DF IlJESS
V1SCOUS lOlLS.

IRackO
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Fig'.~Unmodifledspur or helical tooth fo~m,

Fig.5--Spur or helical tooth with lead modification.

Fig.6--Spur or helical tooth,with .involutemodification.

,Fig,7-Spuror helicall tooth with both lead and involute modification.

Fig.~elical'ooth with generated engagement relief modification.
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grinding wheel at operating
speeds. Machines now being
built generally utilize an
enclosure that helps contain
the rrust,combined with a re-
circulating air filtration unit,

Electronic Stock Div.iding.
One of the features of many
recently-built gear grinders is
automated equipment for
locating the center of the tooth
space before the grinding
operation begins. This may be
done by probing the tooth
faces on one or more teeth, or
by using a proximity detector.
Accurate stock dividing
allows equal stock to be
removed from both flanks of
the teeth .. This is particularly
useful in grinding carburized
and hardened gears, where
case depth is an important
requirement. Some machine
manufacturers have taken this
a step further by identifying
the widest space and dividing
the stock at that point.

On-Machine Inspection.
Another recent development
is on-machine gear element
inspection after grinding,
sometimes including the
capability of generating
machine corrections automat-
ically. Inspection is accom-
plished while the part is still
mounted in the machine,
using a probing system simi-
lar to a CMM with appropri-
ate software ..This is a partic-
ular advantage on larger
workpieces, where work
piece handling and fixturing
are time consuming.

Gear Tooth Modificati.on
Traditionally. gear tooth

modifications on either spur or
helical gears have been limited
to involute modifications,
removing a small amount of
material at the tip and/or at the
form diameter to compensate
for tooth deflections under

load, thereby providing more
gradual tooth engagement (see
Figure 6).. This may some-
times be combined with a
slight aDl .ount of lead modifi-
cation (or crown), removing
material at each end of the
tooth race, to assure that the
forces on the teeth are not con-
centrated at the ends of the
teeth (see Figures 5 and 7).
The negative effects of these
strategies are that loads are
distributed over smal1er areas
of the tooth surface, thereby
increasing the contact stresses
and the chance of surface
fatigue failures.

Machines are currently
available that allow topologi-
cal grinding, thereby modify-
ing the tooth flank profile on
helical gears to allow gradual
engagement and disengage-
ment of each tooth pair, reduc-
ing noise and: vibration and
making possible smaller, more
compact gearboxes. However,
conventional profile and lead

ANOTHER RECENT
DEVELOPMENT IS

ON-MACHINE GEAR
ElEMENT INSPECTION

AFTER GRINDING,
SOMETIMES

INCLUDING THE
CAPABILITY OF

GENERATING MACHINE
CORRECTIONS

AUTOMATICAllY.
INSP'ECTION IS

ACCOMPLISHED WHILE
THE PART IS STILL
MOUNTED I'N THE

MACHINE,
USING A PROBING
SYSTEM SIMilAR
TO A CMM WITH

APPROPRIATE
SOfTWARE.
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modification are tilllJJe only I
choice for spur gearing. as ;
toatII engagement. occurs!
along the entire face width j
imuLtaneollsly. l

The tooth, engagement I
dynamic of lieIi.cal gears are
different. Initial contact OCCIIJ'S

at the upper comer of each
tooth, and the line of contact is
diagonal to the looth face.
Therefore. it would be appro-
priate to intJoouce a modifica-
tion that offers relief atthe ini-
tial point of contact and runs
parallel to the line of contaet
on the tooth (see Figure 8). At
the American Gear Man IIfact-
urers As eciation 1996 Fall
Technical Meeting. W. IGess
and S. Price of Hofler
Maschi.nenbau pre ented a
paper entitled, "Noise Reduct-
ion Through Generated En-
gagement Relief Modifi-
cations." Hofler i .a German
builder of gear grinding
machinery, Recent advances
in machines and contro\s, have
made possible the grinding of
helical gears wi.11l this on of
tooth modification on single
index. generati:ng-type mach:i:IIIes.
By allowing additional mater-
ial to be removed from we
tooth only at the points of
engagement and disengage-
ment, a larger tooth flank area
is maintained and Hertzian
contact tre i minimized. Wt
is reponed liIat helicalgears
modified in this manner have
les . measured vilbrati.on th.an
unmodified gear, allowing
designs thatrequire Ie vol-
ume and weight. The re ults of
research on the advantages of
modified helical gears was
presented by the [ate Dr. Eng,
Kiyobiko Umezawa a! the
AGMA's, 1998 Fall Technical
Meeting in a. paper entitled.
"Low Vibration Design on a
Helical Gear .Pair" (see Oear

Technology, lanIFeb 20(0).
Topograpblc in pection equip-
ment is available (0 monitor
'the engagement relief modifi-
cation that is produced.

Conclusion
Gear grinding equipment

bas been available for over
eighty yeaJ's, providing a
means of finJshing high qual-
ity gears. Gear grinding may
provide sub tamial savings in
gear finishing costs. The
machine that are currently
available have feamres that
reduce reliance on operator
experience and skill while
economically and consistent-
ly producing high quality
gears in a way never before
po sible, 0
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PIROVI,DINGI INIDUSTRY WITHI ADVANCED
HEA,I PR'OC!EISSIIINIG 5,01IlIU'IIONI5

whether your hea!t pr:ocessing needs
ore for batch or continuous opereflon
for ferrous or nonferrous meteriels,
Surface,® can provide the needed
Furnace'l atmosphere g;as generato!",
process controls end support services
to address the most stringent require-
ments Forrepeatable, high p:rodudion
processing ,ofyour parts.



_------------PR.O:DUiCTINIEWS"-------------1IIIIWelcome to our Product News page. Here we feature new products of lineeres. to, the gear and gear products, markets.
To g;etmore iinformation 'on these items, please circl~ethe Reader Sel'llice Number shown. Send your new product releases
to: Gear Tl1chno.logy.1,401Ilunt Avenue,IEUc: Grove Village,lL 60007,F8X:B47~437-661!B.

New IHoning Machine from
Mitsubishi

Mitsubishi introduced its new ZS25A
CNC Gear Honing machine ar IMTS
2000. The machine is designed to per-
form finishing operations for hardened
gears and is aimed at mid-volume auto-
motive applications where quality of the
final tooth geometry is essential.

The ZS25A uses a synchronous tech-
nology to deliver superb index accuracy
while improving lead and involute char-
acteristics.

For more information. contact
Mitsubishi Heavy Industries America.
1250 Greenbriar Drive, Suite B,
Addison, n. 60]01-[065 or call (630)
693-4700.

Circle 325

IDirec1Drives Update Liebherr's
leBO Hobbers

Liebherr Gear Technology Co.
demonstrated the newest generation of
its model LC80 dry bobbing machines at
IMTS 2000. The high-speed bobbing
machine now comes equipped with
direct drives for cutter and table spindles.

The direct drives permit higher hob
and table speeds (9,'000 rpm and 800
rpm. respectively) and reduce the num-
ber of mechanical transmission compo-
nents in the machine, improving reJiabil-
i.ty and maintainability.

For more information. contact
Liebherr Gear Technology, 1465
Woodland Dr., Saline, MID48176 or call
(734) 429-7225.

Circle 3241

Andantex Announces Space
Saving Epicyclic D.rive

Andantex USA, Inc. has introduced
their compact, Type SA epicyclic drive,
which can be used as a differential to
control web tension, correct register and
balance speed and torque. It can also be
used as a speed reducer with ratios from
2: 1 to 260: 1.

The differential consists of three ele-
ments, the case-planet carrier, the torque
arm sleeve sun-gear and the central bore
sun-gear, which are mechanically con-
nected by gears and therefore impart a
definite speed and torque relationship on
one another.

Precise speed adjustment is
achieved by driving one element at COIl-

stant speed, one element at variable
speed, and outputting on the third ele-
ment. Register control or phase-shifting
is achieved with one constant-speed
input and. one intermittent input. It is
also possible to balance torque and
speed between two mechanically con-
nected cylinders by inputting one ele-
ment of the differential and outputting
on the other two.

Industries using the SA include
machine tools; pulp, paper and print-
ing equipment; wire and steel manu-
facturing; textile processing; fiber
optics manufacturing; film processing;
food machinery; and web handling
equipment.

For more in:fonnation,contact Andantex
USA at 1.705 Valley Road, Wanamassa, Nl
07712 or call (800)713-6170.

Circle 327

Fel.lows Introduces New IGear Shaper
The new High Performance Universal

gear shaping machine was introduced at

IMTS 2()()(). The new machine comes with
a uniquely designed "live upright."

The live upright design is a: nested
configuration that results in minimum
spindle overhang compared to alternate
arrangements. The resulting increased
spindle stiffness allows nigher metal
removal rates with premium surface fin-
ish and shape qualities. Standard features
also include hydrostatic spur guide,
hydrauhc fixture clamping and through-
hole chip flow, rear exit chip conveyor,
totally enclosed guarding and HSK
quick-change cutter interface.

The new High Performance Universal
gear shaper accepts workpiece diameters
up to 300 mm (11.75") and face widths up
to 127 mm (5").

For more information, contact
Fellows Corporation, Precision Drive,
P.O. Box 2001, Springfield, VT 05156-
2001 or call (802) 886~8333.
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__ P,RODUC,TNEWS __

A:lpha Intmduces
V-Urive 'Gearhead

Alpha Gear Drives, Inc., has intro-
duced its V-Drive series of high-preci-
sion, right-angle gearheads for economy
servomotor applications. The compact
right-angle design is intended for use in
applications where space is at a premium.

The V-Drive is currently available in
sizes ranging from 50.mrn to 100 mm and
ratios from 4: I to 40: I. Italso offers six
output styles, including flange mount,
hollow shaft smooth, hollow shaft keyed,
shaft mount smooth, shaft mount keyed
and a spline shaft option for rack and pill-

ion applications.
The V-Drive incorporates a specially

designed, optimized tooth profile that
promotes longer life due to less friction.
Additional benefits of the tooth design
include greater torque capabilities and
higher precision. According to the manu-
facturer. the V-Drive boasts efficiencies
as high as 95% and comes with a back-
lash rating of 3 arc minutes or le s,

For more information on the V-Drive
series, cal] Alpha Gear Drives at (847)
439-0700.

Ci&de329

TIll Us WINd ,.11111* ...
If you found this eokmm of interest IfI4Ior
uaeful, please circle _

Ifyou did not eire forthil column. ...

If you would like to respond to 1hia or ...
other article in this edition of BNr
Technology. please fax your responee ....
attention of Randy Slott.. managing _ ••
847-437-fi618 or send e-mail ma888IIIII to
peop!sOpeertechnology.com.



FOR MORE INFOR ATlON, CONTACT:
AMERICAN GEAR MANUFACTURERS ASSOCIATION
• PHONE (703·1684-0211
• FAX ,(703) 1684-0242
• IEMAlL: GEAREXPO@AGMA.ORG
• WEBSITE: WWW.AGMA,o,R.G •

GEAR co CENTER
DETROIT, MI'CHIGAN

CIRCLE 129
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HELP '''!ANTED

IUEBHERR IS SEEKlN.G iQUAUljlED P,ED-
PIJEFOR lHE fOLlOWINGi POSmONS:

APPUCA110NS ENGINEER
Minimum requirement 2 year technical
degree in engineering: '[manUfacturing pre-
ferrad], Ideally, the successful applicant will
have 2 to 5 years axparienca in the field of
gear processing; alid an understanding of the
gear hobbing, shaping, shav.ingand grinding:
processes. Training and an 'excellent oppor-
tunityfor growth will be given to a motivated
person. Responsibilities include quotation
processing, time study CII te ulation and engi-
neering support for the sales staff.

PROJECT IENGINEER
Qua'lifications include an engineering
degree and: a minimum 5 years experience
in the bid of project engineering.
Responsibilities include project manage-
ment and coordination ofmachine assembly
for gear cutting machines for the automo-
tive industry. Good people skills are a must.
The successful applicant will have a proven
record for a systematic approach to their
work with good organizational skills and an
under.standing of gear processing.

SERVICE IENGINEER
The successful applicant will have a 2 year
electrical technical degree or equivalent
'experience.. Mechanical aptitude will be 0'
pIllS. IExtensive travel. Monday through
:Fridayswithin the USA, is required/or this
position. Gear processing kno such as
hobbing,.shalli ng,shaving an 9 would
be an -advantage. Respoinctude
servicing, installing and training the array of
SIGMA POOL gear cutting equipment

I Good benefits package offered. EOE
Please' submit resume to:

I Liebhen IGear Techno'logv Co.
I

Attn: Sales Manager .. -.
11465,Woodland iDnve'. Saline'. MI481176

.. All resumes are treated with confidentiality.

ESTI'MATOR AND/OR
GEAR EiNo:IIN:EERWANITED! !

Griffin Gear is seeking; an eng.ineerw,ith
a minimum of 5 years experience. In
addition, we are seeking an estimator
for job shop pricing. Qualified appli.·
cants must:be familiar with AGMA.stan-
dardsas well as possess knowledge! in
open and enclosed hobbing, shaping,.
and grinding in job lot quantities. . -

rif'lnn Gear
PO Box 890
SP.alt. an_h.urg', SC
29'304-!D890'

Your resume w,JJI be held
lin strict coefidsnce.
Fax: 864-582-86H

Email:joe@griffingear;com

:86 GEAR TECHNOLOGY

SERVICE

looth by Tooth Induiction
Hardening Special'ists
spur, helical and bevel gears

'Our gear hardenin'9 equipment
includes 5 INATGO submerged
process machines and 5 AJ.AX
GNG-controlled gea r sca.nning;
machines. Tooth by toothqear
hardsninq from .50P-WDP, up to
15 tons. Ask about our break-
down service.

American Meta'i Trea.ting Campa.ny
Cleveland. Ohi!!

(2161 431-44912
IFax: (2161131-1508

Email: bruce@amerjeanmDtaltreatinq 'cam
I Web site: Ivww.gs.Mch.nololll·C1,-rWcoparlWllmtc.h11l!'

CIRCLE 163

GEAR TOOTH
IGRINDING SERVICES:

I

,I Spur - Helical- Double Helical
I Capacity up to 160S 0.0., 1 D.P:, 29'

Stroke. All g.round gea.rs certified up to
AGMA Class 14+ on Zeiss-Hefler 1602
CMM. Invenmry of grinders includes
Hofler 800, Hofler 1000, Hofler 1253
Supra, Hofler 1500 a,nd Hofler Nova
CNG 1000 'IFlIlIv eN!:: with on-board
CMM checker).

Kreiter Geartech
2530 Garrow St., Houston,1X 77003
Phone: 713-237-9793 Fax: 7'13-237-1209'
Contact: Mr~Willie WhiUington
Visit our Website at
www.kreiter-geartech.com

HELP WANTED

nUALITY CONTROL
TECHNICIAN

I Will have control of new gear lab in
new and growing facili'ty and be
responsible for Quality control 'Of
incoming product and liaison withcus-
torners and suppliers, Pr,eier hands-on
person with experience in both bevel
and cvlindrlcal gears.

Chicago Suburban Area,
Contact Gear Consulting Group, P.O.
BOl( 1. Tustin, lMichigan 49688, Ph.
2311-829-3160

Email ashc~oft@concentric.net

• BROACH SHARPENING
• HOB SHARPENING

• SHAVING eurna 'GRINDING
• THIN FilM COATING

I • CUSTOM HEAT TREAT SERVICE

PICK UP AND DELIVERY IN MANY AREAS

Gleason CUtti'ng TOOls
COR ip 0 R AT ION

1351 Windsor Road, P.O. Box 29501

Loves Park. It 61132-2950
Phone 1815J'877-8900

Fax.18151877·0264

CIRCl'E166

MAAG PARTS AND SERVI'CE

Or,iglinal MAAG Parts for aU:
• Grinding Machines
• Shaping, Machines (SH)
• Inspection Machines

, Swiss Trained Service Engineers:
Re'pairs to Complete Rebuilds

• CaHbration
• Certificatiorn
• Evaluations

-

Becker GearMeisters. Inc.
18001423-2537 • (631) 821·3967

Fax: ,(631) 821-3870
Chicago,. 1:lIinois

CIRCLE 164

Direct your linquiries to
Ron Humphrey, IGeneral M'anager

iF'onh@m.wgear.com

GEAR 'TOOTH IGiRINDING
Spur. !Helical

-IHerrin!lbone ,(with gr,oove)
Capacity up 10 63" O.D••

1 D',P:.16" face

AGMA ICertificationlnspection
D'elivery 10 M'eer Your Requirem.ents

Midwest Geal 'C'orp'.
21182 E. AurorallRd.

Twiins'burg'. mll44D87
Phone 33O~415=441~9

Fill( 330=425=8600

CIRCLE 170

http://www.kreiter-geartech.com


FELL,QWS,
Gear Measuring Instruments

-- -----

SERVICE

HOB SHARPEINING
SERVICE

- -

Star Cutter ,Co.

• THIN FILM COATINGS
West Bra nell Industries

Subsidiary 01 Star Cutter Co.
2083 W. M-SS" West Branch, MI488IU

1-888-Reshsrp -1-888-731-4277
Phone: ,[5171345-2865 • FAX: 1517) 345-'!i660

CIRCLE 229

B'EAR TOOTH
GR~NDlNG SERVU;ES

'. Cost effective gear tooth glrinding
specialists

'. Gear manuracnners are our on'ly
customers

'. Protol:'(peandl production quantities
• Capac,il:'(to 27.5' P.O., 3.5, D. P_
• Ablel to match delivery to your

requirements
• All service to AGMA standards witf1

C'ertified Gear Inspection Equipment

PRO-GEAR COMPANY, IINC.
23 [lick Road, Depew, NY 14043:

ToIIIFree:B77-e(S84-381,O '.' Fax: 716~684·n17
E-mail: progeannc@aol.com

CIRCLE 1174

IIHiOIB SHARPENIIN;GSERVICE I

I

• H:eUcall - Ca'rbi:del
-Spur • Skjving
• Worm • A,GIMA AA
Up la, 1~25D.P.Capacity

All PViD too'I'coBtings ill/dabl'e:
Tin. TiCN, TLALN &, 'otihe;rs,

Rapid ,tut.nllrDand"
Toolp.r1arm,nce Ans/p;,

IIND1EX TiECHNOLOGIES ENC.
12003 Abb-., Road Unit' II
North IRoyaHon', IDhio 441'33:

Phona [440), 895-~HDBS • Fa]!; (440) 331·05111
IEmail .-.alllllco@msu:om

CIRCl.E 237

'GR,Q'UND GEARS
- ----

• Predlion GrOYnd Sj)ur or Helical Gears U1l
'1012 1nches in IDiame andl Adliw_1lg up,lo
AGMP.CI3u 12 Quality

Pre::aion H.obl!ecl' Gears up 1018 inches In,
Dlamet.1ll'
Prololype,1o MedIum ProGYCfion Quanlillel

• Hofter ZP350 yIicaI Gear AnaI~ to
mum Quality

4884 Stenstrom Road, R.oddord.IIL 6110ll'
Phone, (815)S74.-3948. FlOC (8115)874.-3817

CIRCLE 228,

HOB SHAIRPENI,NG
- --------

Koepfer America, LLC

I

• State of the a:rt ICNCsherpeninq
machines

• Wet 'grinding with free euttinq
ICBN lor dial/110nd whee'is

• Optiona,1:recoating and stripping

I·Rush sersiea available

635 Schneider Drive
South Elgin, IL 60177
Phone 847-931-4121
FalC.:847-931-4192

SalllSIQlKOepferamerica.com

GEAR 'TOOTH
GRINDING SERVI:CIES

• Aircraft or commemial quality gears.

• Spur and hell cal crown geal'S

• Capacity from 1/4" to 28 1/2" 0.0.

• Prototype & production quantities

• Fourteen Reishauel'S make it ,easy
to meet your delivery requirements

• Established in 1976 and proud to
maintain a number one' 'ratJng on
quality and delivery

e:.~~~:.=. , Phone, (810), 32:4-2731
fu (1110) 324-2947

CIRCI.E232

OEM A!ppro,ved
• Callibration '& Certification
• Field Re,pairs

9 F I
ft~~(
-":1 ~o

PROFILE ENG,INEERING
1'1)0 River Street, Spll1ngflel'd, Vi 05156
P,II: 802:-:aB.5·9U6· Fax: 181)2-885-6559'

CIRCLE 173

OHIO'IBIiIO.A'C'H ,IMACHINE COMPANY
14401 '946·10401 • IFax: (440) '946-(]1125

www:ohiobf08ch_com

PR,ODUCTION IBiROA.CH!INIG
"Vertical, Horizontal, Surf,ace,

Pot and Chain Broaching Machines
• Surface and Internal Broaching
"4S IProcllJction Machines
• SIPCInspection Documentation
.' Comp'lex Pans; to TiQ;ht Tolerances
···ISO 9001 Certified

Think of us as an extension of your pro-
duction de,partment when your work-
load is heavy, or as ,8, cost-efficient
source for your outside broaching
needs at any time.---=~.

CIRCLE 172

• ProoSlon :Ground Spur. Helical and
Pump :GaaJs to AGMA Olass 15

• The latest grinding technology 'ncllJding;
• Reishauar RZ300E

Electronic Gear Grinders
• :Gleason iAG400 CNC Hlgt:l

Production Gear Gnnder
'. Cioonnati Milacron CNC

Cylindncal Grinder
• Continuous Process Improvement

Utilizing SPC and Quality Planning
I. JIT Delivery using Innoval!ve

Stocking Programs

800-447-2392
Fax: 71W74-9003
www.niaglrl9Nr.com
emlll:lnfoOniagaRlgelr_COIn

CIRCLE 171
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... ADD!ENiDUMlII. _

THE NAME GAME
Gear Technology's bimonthly aberration - gear trivia, humor, wairdness and oddments for the edification and
amusement of our readers, !Contributions are welcome.

"Wh ' . G). 'TIl. I..' .1. II B· h' ld lr1 ». ,at s m a namers oat W'r.rtCr.i we ear a rose .··~any otber name wou sme I as sweet.
-Willi:am Shakespeare, Romeo ,andJuliet (act ii~se.1)

The addendum team has just.
returned from IMTS 2000, and
we were surprised to see several
new names among the gear

industry uppliers at the how.
Perhap most notable farlile gear

industry was National Broach &
Machine Co.'s announcement that they
have changed their name to Nachi
Machining Technology Company. Those
familiar wilh Nati.onal Broach know that
the Macomb, Michigan based company
has been owned for almost [0 years by
the Nachi Corporation of Japan, a lead-
ing manufacturer of machine tools, anti-
friction bearings, precision cutting tools,
hydral1lic equipment and specialty steel,
wills. customers worldwide ina variety of
industries,

The name change is afonnal recog-
nition of the global reach and technical
expertise of the combined companies.
says Raymond Wagner, Vice President
of Mark!eting & Sales. "Nachl has
already invested over $40 million in our
Macomb, Mich.igan facility SOo we can
provide world-class products," says
Wagner. "We've also expanded our prod-
oct line. In. addition to. broach tools, gear

«.Agood name is better tban riches."
-Miguel de Cervantes, Don Quixote (eh. xxxiii)
shaving tools and related machines. we
now offer hobs, shape! cutters and preci-
sion roll form racks. Our machine tech-
nology has benefited from Nachi's back-
ground as well. From CNC broach
machines to CNC vertical roU form:ing .
machines, we now have advanced
machining solutions for every market,"

Together, National Broach and Naehi
have more than 140 years of combined
experience In the manufacture of broach-
ing and gear manufacturing equipment
and tools.

Nachi MachinLi'lgTectmology Co. will
retain the familiar trade name "Red Ring."
which i pre ent on all of i.ts products.

Another company taking 011 a new
identity at IlMTS was ]onBond Inc .• for-
medy known as Multi-Arc Inc ..The sup-

I

plier of thin-film coaling service and I

equipment merged with Bernex in 1997 ,
and this year adopted one of its most I

popular trade names as the overall, com-
pany name,

Finally, Kapp Sales and Service and
Kapp Tech, formeriy separate compa-

Nw:m Mlu:hillillg Tecllllolo,gy (.Formerly NalioRol Brooch &: Machl'lIt).

88 GEA'" TECHfojOLOGY

nies, have announced that they have
jointly formed Kapp Technologies. The
new partnership represent Kapp GmbH
and Niles GmbH by providing machine
sales. parts and service as well as CBN
wheel engineering, manufacturing and
replating, according to a press reles e
issued at ThITS. Kapp Technologies win
continue to operate out of the Boulder,
CO facility thetwo companies previous-
ly shared ..

We apologize to any companies who
have been I.eft out of this shan list. Any
omissions were purdy unintentional and
should be blamed on the shortattention
span of the addendum staff. However, if
your gear-industry company has recently
changed names, or jf you know of any
others. please letus know. We consider it
our duty to inform the public, so we're
po ling a scorecard on our website to
help everyone keep track of who is who,
now that they're no longer who they once
were, even in cases when they're still
who they've always been. Visit us at
Wlvw.geartechnology.com. 0

1...--------------
I TellUs MItV.lIIIIIl •••

If you found thillI'IIcIe of iIIIIruI: and/or
useful. please"'.
If you did not care for this lI1IeIe .... _

If you WIIMJId .. to respand III.. or env
ather artic1e In dill .... tf ......
oIogy. please fix yew r8apDft1t to the
attention of Randy Std, managlng._ at
841..m-6818 or ... HlllllIIIIIIII_ to
a,.tIesOtIMt1fH:hntIIutw.com.
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Gleason· PMUIIR

sx: lielical gear production
will never be the same •.•RoIJor

users of the Gleason Pfauter GP 300
ES Gear Shapero Imagine adding
Inmdr:eds oj I,ours a year in valuab/~
chip-makilJg time to your opef;ation.
simply .byeliminaling Ihe ,time and
e!fortyoll ..now reqr,jl'iefor changing
mechallical or hydrostatic guides Jor
ellery ,new workpiece lead.

The OP 300 ES does this, and more.
Jn addition to its normal CNC axes, the
GP 300 ES uses a cutter head with a
backlash-free direct drive for
controlling the cutter spindle rotation
(E·.axis) through a torque motor and
software. Almost any helix angle
wiLhin a wide range 'of stroking rates
and face widths can 'be created simply
by changing the CNC program.

Endresull?
You ,can:handll! ,new
workpieceleatls -
,and shorten leadtimes -
like never befor,e. 1000 University Ave .• P.O. Box 229'70

Rochester, NY ]4692-2970 U.S.A.
Phone: 716/473-WOO Fax: 716/461A348

Web site: www...gleason.com
IE-MaU:sales@gleason.com

mailto:sales@gleason.com

