




Imaginewhat you could do' witll ,a bevel and
hypoUl gear-cutting machine with five time«
the surfcee speed 0/ cOIlVelltioflulcutting ...

performance benefits of the Gleason PHOENIX·
fi-axis CNC cutting machine. When equipped
with the advanced new tooling and all
innovative new chip removal sy tern, th
PHOENIX machines raise the productivity. quality

and efficiency of your
gea.r-cuni ng
operation [0. levels
unimaginable just a
few year ago .

...A machine that slashes
production times to as lillie
as 20% of what they
were, and lowers the cost
per piece accordingly.

But perlraps what
these machines cut
best is your cost.

And isn't that a great
way to start the

new century?

...A machine that does
face hobbing and face
milling on gears and
pinions without the use
of coolant. so chips are
dry and easy to recycle,
parts are clean, and your work
area's dry and safe.

Introducing Power Dry Cutting»'. a revolutionary
process breakthrough combined with all the

For more information on this
remarkable new technology, including tooling,
machines. and resharpening service • contact:

N
The Gleason Works. 1000 University Ave .. Rochester. NY 14692

Phone: 7161473-1000 Fax: 7161461-4348 Web site: wwwgleasoncorp.com

Anlerican Prauter Limited Partnership, 1351 Wind~r Rd, Loves Park. rL 61'111
Phone: 81.'51282-3000 Fax: 815/282-3075 Web site: www.pfauter.com E-Mail: SaJes@pfauter.com

Pfaulel'-~laagCutting Tools limited .Partnership. 1351 Windwr !Rd.• Loves Park, J.L 61111
Phone: 81.51877-8900 Fax: 8151877·0264 Website: www.pmct.com -M.ail: Sa1es@pmcl.~'()m
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A !mechanlcall UG workholdlng
sol'utilonwlll Immediatel, boost.
your part quality and productivity.
'Clamp en asymmetricall'or irreglu"
lar surfa.ce-pitch diameter elamp-
ling is our absolute speCialty:.

But let"s get precise,

• Accurateto within 20 millionth
of an inch..................................................................... , , .

!- Perfect concentri:clty
I -. .. ~~~~~::~~.~~~~~:~!~.~.:::::.:::::.:::...::.:::.::::
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Let"sdiscuss, an EMU E pr'ecision
worik_holdingsolution for you today!
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PUB'USHER,'S PAGE.

IDING

Happy days are here again, says jhe old song, and given the cur-
rent economic numbers, one can scarcely argue. Productivity is up;
unemployment IS down; inflation is practically nonexistent; !he
budget deficit is shrinking fast.

So we can all kick back, put our feet up and let the good times
roll, right? Welt nat exactly.

Good limes have their own complications. First, there's the nag-
ging question of just bow long they're going to last. We're seven
years into a recovery, and common sense says that it can't go on for-
ever, Should we prepare for more boom or for a big bust? Then
there's the matter of our neighbors in Europe and Asia .. Recently
both of them. especially Asia. have stumbled badly. In this global
economy, one trading partner's misfortune can tum into bad times
for everyone with alarming speed. Stagnation in Europe and the free
fall of market in Asia are bound 1.0 affect our numbers here. The
only questions are how and when?

There is no lack of answers out there. Anybody with access to a
microphone, printing press or Web site is willing to tell us what's
going to happen next. Unfortunately, the old wag about. laying all
the economists in the world end to end and still not coming to a con-
clusion still holds. Pare away the rhetoric, and the answers seem to
boil down to, "It all. depends."

One thing we can. be reasonably certain of is that competition,
often ruthless and cut-throat. is going to be part of the picture for
sometime to come, and no matter what the economic numbers, we
are going to be under great pressure to be more efficient and to keep
our costs down in order to keep our profits up.

Our customers in Asia an.d Europe, under the pressure of trou-
bled economic times, can't buy as many of IYIlf products as we'd like
to sell them, andlhey can't afford to pay high prices for what they
do buy. The only way to keep these markets open is to keep prices-
and, therefore, costs=down.

At the same time, these economies are under pressure to unload
'their goods here because we have become the customer of last
resort We have the money to buy the goods. And because overseas
companies need cash now, they will have little option but to cut
prices. They're going to be wheeling and dealing with a vengeance
because they have to.

Monetary policy factors also playa part here. With our competi-
tors' currencies devalued, their goods are cheaper than ours here, and
oUISare more expensive there. The result is the same: pressure on us
to keep our prices low, cur costs down and our productivity up.

Even if you only do business in the U.S., you can't really avoid
the problem. Your customers may be trading overseas or competing
again~t imported products. and they're going to have to pressure you
to keep your part of their costs down. Whether your markets are here
or overseas, these pressures mean you have to wring every dime of
efficiency out of your operations.

The buzz word then for us should be modernize, modernize,
modernize. If you're still debating about the wisdom of taking the
next step, stop. The answer is clear. Do it now.

I've been repeating this mantra for years, but every day that goes

by confirms its importance. Our operations here (and, I would
guess, most of yours) are already on the third, fourth or fifth gener-
ation of hardware and software. Every time we install an upgrade,
once the initial break-in period is over, our productivity and effi-
ciency=the keys to competitive success in thi economy-e-go up.
The same thing will continue to happen. The only difference now is
that pressures to keep up are growing, and the time .lag between
important technological improvements is shrinking.

So the drill remains the same ..If you already have CNC machin-
ery, now is the time to look at the latest improvements. This is also
true if mechanical machines still make sense ill your operation. You
should be looking at getting the latest models you can afford, Any
piece of equipment that will increase your production and keep your
costs down is worth the investment today.

Production machinery is not the only place to look for more effi-
ciency. Examine your entire operation-all your processes and prac-
tices. Can they be streamlined? Made more cost-effective? Do your
computers and software need upgrading? Your testing, sharpening,
inspection Of quality systems? What about your customer service
operation? Your shipping? The pennies shaved from the cost of
every operation performed and every part produced can add up '10

real savings.
And don't forget your people. Investment in training for effi-

ciency and productivity is worth every nickel spent. on il. Nor should
you overlookjhat simple, low-cost, low-tech approach to shop floor
productivity gains; Ask the people dcing the work how to do it bet-
ter and more efficiently. They usually know better than anyone else
and will be glad to tell you without charging the five figures Ihat are
the going rate for some out-of-town consultant.

Sure this kind of thing can be expensive in the short term, and
deciding on just the right investment moves for your company :is a
complicated issue, But boom times can't last forever, and if you
can't afford improvements now, when will you be able to?

Keeping your footing ln this complicated global economy is
tricky. It will require a lot of hard work, close analysisand careful
investment in the right equipment and people. You may find your-
self working harder during these good times than you ever have
before. On the other hand, it beats working just as hard Or harder j u I

'to stay afloat during bad ones.

~
Michael Goldstein, Publisher and Editor-Ln-thief
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AND CUT-THROAT-

WILL BE .PARTOF

THE PICTURE FOR

THE FORESEEABLE

FUTURE.
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related tlO KAPP or NILES gear andtorm~grinding machines,

premium Quality :KAPP CBN Grinding Wheels, and grinding

KRPP Sales and Service

Problem Solvers

At KAPP/NILES, we stand behind every product we make.

Our clOmpany phiiDSlOphylis to recDgnize the value of fair and

ethical practices, and te create IlOng~term professiQnal

relationships. Our suecess is driv,en by excellent service and

ennstant diallOgue with our eustamers, This dia'IDgue leads tD

cont!inUDUSdevelopment and Dngoing! teGhniDal research for

new produdion prueessea

At our U.S. facility, Ilocated lin Boulder, CO, you will find qualified

partners trained tQ respond quickly and efficiently to aU:issues

technolog.y.

In additiDn,. Kapp Sales & Service maintains a laf,ge inventory of

spare parts and has a staff of highly qualified service!

technicians tQ provide aid as quiDkly as possible.

.
Join the successful companies we support and allow us to USB

our abilities fQr you. This investment will provide you and yQur

company a future IOf!innovation and ,leading.edge technology.

2870 Wilderness, Place Boul'der,. COllor,a.do USA liel!: (303) 93,8-9737 F,ax: (3;03) 447-1131
http://www ..kapp-usa.com

KRPP NILES
BERLIN
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Choosing the Right
Heat treater

meat treating is a cnti-
II cal operation in gear

I manufacturing: h
can make or break:

the quality of your final
product. Yet it is one that
frequent1ygear manufactur-
ers outsource to someone
el e. Then the crucial ques-
tion becomes, how do you
know you're getlil'lg the right
heal treater? How can you
guarantee your end product
when you have turned over
this important process to
someone else?

The answer is a straight-
forward one. but one which
in my experience is over-
looked far too frequently.
The secret to buying good
heat treating service is to do
your homework. Ask. lots of
question and demand clear
and documented answers.

This documentation is
crucial. In (he present com-
petitive environmene, when
more and more of your cus-
tomers are' seeking some
kind of quality system regis-
tration, like ISO 9000, 'OS-
9000 or NADCAP (National
Aerospace Defen e Contract-
or Accreditation Program),
and demanding the same of
you, a heat treater who is
also registered or who can
provide detailed documenta-
tion.of his or Iter processes is
becoming almost a necessity.

Ge.tting the right,proliider far your jab.

Kun IHa.wker

Even if you or your cus-
tomers don't absolutely
require such documentarion,
its existence win certainly
help you to sleep at night

But documentation alone
is not enough. You need
answers '1.0 over a dozen
important questions before
deciding 011 the fight heat
treater. The easiest way to get
them is to ask your heat
treater (or potential heat
treater) to fill out a supplier
survey (see sidebar 'on page
(0). which should contain the
answers to most of them. If a
heat treater can't or won't.
take the time to do that,
maybe you should be taking
your business elsewhere.

Here are some of the
questions thai. might be
included in your survey.

1. Are the company's
operations certified for quali-
ty? If so, by whom? When
was it last audited? The last
is the most important.
Programs like ISO 9000 and
QS-9000 require regular
audits, and your potential
supplier should be current. At
the arne umebeware of the
buzz words in company liter-
ature to the effect that "'...
we have processed work for
Ford" or "GM processing
capabilities." Maybe the heat
treater did one job for Ford or
OM 15 years ago. Find out

Goodl heal 'IreBterl have ,good!,documentable qua'lity contro'lsysttms.

specifically what this phrase
means to' the company.

2. What kind of quality
system is in place? How
closely is it followed? There
should be four parts to this
system: A quality control
manual explaining the enl.ire
system; clearly outlined pro-
cedures that are followed
consistently; job instruction
sheets for each job and con-
trols on portions of the job
that involve outside suppliers.

IKurt Hawke:r
is thedirector of sales and
marketing for Progressive Stui
Treating. a commercial heal
treater in Loves Park. .11.
He has Oll;!r 15years'
experience ;n heattreating
and quality control.

M·... ~CHI ... PRI~ USII 9
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SAMPLE QUESTIONS FOR A HEAT TREAT SUPPL'IER SURVEY
I.GENERAL

1. Do you han a written quality policy?

2. Who is responsible for quality assurance and planning .7

3. Is management committed 10 quality and the use of statistical methods
to control quality?

4. 15there a management statement in the manual?

5. 15the quality policy reviewed pt least annually, and are Bctions taken
to aSlura eompllanca with the policy?

6. May we saa your quelity manual?

n. ORGANIZATION-ADMINISTRATIVE
1. Does a current formal organizational chart exist that defines

responsibility Bnd authority?

2. Do departments other than quality participate in the quality planning1

J. Are statistical/analytical or other new techniques used in
the planning process to improve process capability?

III. TRAINING
1.15 there a documented quality training program for management,

quality and production personnel?

2.. Are written te$land inspection instructions readily accessible 10
operators and inspection personnel?

3. Are these updated 8nd reviewed?

Ves

Yes

Yas

Yes

Yes

Yas

Yes

Vas

Yes

Yas

Yes

Yes

Yes No

Yes No

Yas No

Ye. No,

Yas No

Yas No

Yes No

Yas No

Yes No

Yes No

Yes 'No

Yes

Yas

Yas3. Do plant, officas a.nd personnal ,reflect a positive image?

This form should also, contain information about tha tota'i number of employees, number of sbifts worked, num-
ber of q.R. personnel, building sile and contact names.

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

IV. LOT CONTROL
1. Ar. lot control procedures documented?

2. Is product identification maintainad throughout the process?

3. Is traceability maintained throughout the operetion?

V. INCOMING PRODUCT/MATERIAL PROCESS CONTROLS
1. Are adeque.te incoming/receiving .inspection procedures

end/or instructions aveilable?

2. Is incoming malarial epproved and properly identified
prior to releasa to production operations?

3. Is nonconforming material proparly identifiad prior to
releese to production operations?·

4. Are materials awaiting inspection proparly ,identifiad
and segregated from previouslV inspected materials?

5, Are in-process routing sheats. process sheets or routing ,cards
used 10 control material throughout the manufecturing process?

6. Are written o.perator and inspection instructions that include frequencies
and sample sizas available at control points or the proper area?

7. Is statistical process control used for significant product characteristics
and process parameters?

VI. PRODUCT VERIFICATION
1. Do all finished malerials r,aceive a fina'i audi1/inspectioni'

2. Is thera a written procedure outlining final inspaction including sample sila?

3. Is the final audit perfonned by the ,quality department?

4. Is supplier willing to certify conformance to requirements?

VII. HOUSEKEEPING
1. Is there B system to assura plant cleanliness and to assign

responsibility for housekeeping?

2. Are tbe company's facilities clean. well-lighted and properly marked?

1.0 GEAR TECHNOlOGY

3. What are the compa-
ny's capabilities? Can this
heat treater do your job? Are
his or her furnaces big
enough? What about ancil-
lary equipment? For exam-
ple, if you have very large
gears to be worked all, does
he have sufficent equipment
and facilities to handle your
parts without damaging
them? Does she have enough
personnel to do your job in
the lime frame you require?

4. Can you get a statement
of liability? This comes down
to the question of whether
this heat treater win stand
behind his work, If some-
thing goes wrong, if there is a
catastrophic failure of one of
your gears that can be traced
to the heat treating process,
does this supplier have an
umbrella insurance policy to
cover losses and damages? In
what amount? What happens
if your job is damaged or lost
in the heat treater's plant?
Are you going to be left hold-
ing the bag?

S. Is there a metallurgist
on staff? The answer to this
question win tell you a lot
about how seriously this heat
treater takes quality control.
Heat treating is a metal struc-
tural transformation process,
and someone on staff who is
well-versed in the science of
metals can solve a lot of
small problems before they
become big ones and can
avoid a great many of them
altogether. A metallurgist
also can be critical to assess-
ing liability. Supposing a
batch of gears fails because
of defects in the metal. A
heat treater may compensate
you for the damages, but
with a trained metallurgist on
staff, you might discover that
the material house was really
responsible for the failure.



_----M-ArM:GEMENT MAm.RS _
The compensation should
have come from them.
Furthermore, this leads to a
question you might otherwi e
not have asked-do I need a
different material supplier'!

6. Will.this company pro-
vide you with an organiza-
tional chart, and does it
show how mtl1lY departments
are really involved in quality
control? Who is re ponsihle
for quality at 1lI,)S company?
What other responsibilities
does this person have? Is he
or she a full-time quality per-
son, or does he also double
as, the receptionist and the
delivery driver? Does more
than one person have input
into quality issues? What
kind of reporting system
exists? What kind of commu-
nication takes place between
department ? Are there qual-
itychecks in every depart-
ment as a matter of routine?

7. How well-trained are
the people at .this comp.any?
How long have they been
employed? What kind of on-
going training doe the com-
pany provide? How do you
know the company doesn't
routinely call up the local
day labor provider and ask
for "five loaders and five fur-
nace operators today"?

8. What kind of process
and lot control goes on here?
Are instructions conveyed by
word-of-mouth or are com-
puter-generated job instnrc-
tion sheeetsassigned to each
job that follow it through its
time at. the facility? A mod-
em plant will have a system
of identification and control
'lila! tracks II job from tbe
moment i.t enters the plant
until :it leaves again. Job
instruction may be locked
into a computer, with changes
to procedures, except by
supervisors, prevented, Does

'this company have any way
totrack its rate of repeatabili-
ty? How consistent is its
work? Can anyone from the
company document the
answer?

9. How thorougi: are the
company's inspection proce-
dures? How many samples
from each job are checked?
Is this number adequate to
the size of your job? If the
company checks two pieces
per load, and your job con-
sists of 10,000 pieces, is that
a sufficient sample? Win it
meet the documentation
requirements of your cus-
tomer? How often does this
heat treater check and cali-
brate his instruments and fur-
naces? How new are they?

10. How far back are
records kept? My company
keeps records for seven years
or for the life of a program.
Do you need that level of
documentation? Can this
heat treater provide the level
you need?

II. What about the com-
pony's housekeeping prac-
tices? This involves more
than just keeping a clean and
tidy shop, although that is
important. How safe is this
plant? Is it. well-lit? WeH-
ventilated? Well-organized?
Is it. in danger of being shut
down by OSHA?

12. Does this company
have a locked and bonded
holding area? Short of that,
does it have some verifiable
method of preventing bad
gears from slipping back into
the system? Companies that
produce aerospace pans will
often have a gated area where
rejects are kept under lock and
key until the customer can be
notified of inconsistencies,

1.3. Does this plant do
inspections of incoming
product? If there is a prob-
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GEAR ICIUTIIN,G 'TOOLS
IDIAMEJRAL & MODULE,
"ON THE SHELF INVENTOIRV"

'HOBS. O~i)
• SHAPER CUTTERS ..•
1DP and filler
Made to AGMA standard

CIRCLE 121

SPIIIRAL BEVEL GEAR,S

Spiral 81Straight BevellGear Manufacturiing.
C'ommercial to air,eraft qUBllity goariing.

S'pur, holliesl. splinedsha,fts, internal &. external,
shaved & g,round g,ears. Spiral bovel'grinding.

Mil~·H5208· Mil-STD-4~ SPC

IMIDWEST."A~. '..:W£-
& TOOL INt, ~ ~

26069' Groesbeck Hwy. -
Warren, MI48089

CIINTACT:
C'RAlGi D. ROSS
(810) 776·7580

IFAX (810J 77:6·2322
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P,ower: Inteigrated
POPI-UPtM -
Lift/Rotate Induction
Heat-Treating: System

Radyne's Power I'ntegrated Pop-UpTM
heat-treat center is a self-contained
system for hardening and tempering
components in a lift/rotate, sub-
merged quench method to meet the
specific needs of the heat treater. ,A
user-friendly machine interface panel
and RLC control enable quick and
easy setup and operation. All
integrated, modem, efficient.
transistorized inverter power supply
can match a wide variety of heating
coils with easy"to-change tuning
capacitors and a multitap output
isolation transformer.

The lift actuator assembly includes
a ball bearLnglinear way mounted
under a stainless steel sink through
double lip wave seals. A chrome-
plated stainless steel spindle is
mourned ana tapered roller bearing,
enclosed' ,ina steel housing. The lift
mechanism allows I'oad/unl'oad,
heat and quench positions.

'The Perfect ilntegration
The combination of Radyne's Power
Integrated POp-UpTMand APEX QA™
Quality Assurance system
represents the latest in induction
heat-treating technology,

RA,DYI E
InnDvators in InductiDnHeating
1..800"'236·8360

211 W., Boden Street
Milwaukee. WI 53207, U.S.A.
(414) 481-8360. Fu. (41'0 481·B3D3
a-mail: radyne@exacpc.com
http://www.radyne.com.

CIRCLE. 1391
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___ M_ANAGEMENTMAnERS _
lem with your gears upon
delivery to the heat treater,
will you be notified. or will

this upplier just go ahead
and heat treat them anyway?

14. Willlhis hee» treater
let you come to tile plam to
see product samples run?
Will they allow an on-site
inspection?
A.rter The Vendor Survey

An all-site inspection is
really the next step in the
procedure, Getting a vendor
survey is only the beginning
of choosing a good heat
treater, You should visit the
plant. I'm always surprised
at how many manufacturer
want to sea] the heat treating
deal over the phone without
ever seeing where th.eir prod-
uct is going to be sent. or
how it's going to be handled
once it gets (here.

You should pay a visit,
and your potential heat treat
supplier should welcome it.
Bring along the important
people who will be involved
with the production of your
gears. These should include
your quality control manag-
er, the purchasing manager,
the production manager, the
expediter Slid anyone el e
who' going to be interfac-
ing with the heat treater.
They should be able to see a

librlled.

throngs tile heat t.rea.ter's
system, see how the prod-
lid'S handled and then eval-
113t.ewhat they've een.

Each of them should be
evaluating the heat treater'
system from hi s or her point
of view, ~ the quality con-
trol manager satisfied. with
the inspection process and
equipmenr? What about the
level of documentation?
Does your production man-
ager feel good about the way
the product is handled on the
shop floor? Is your expediter

comfortable with what be's
seen in the warehouse in
terms of both incoming and
outgoing product and storage
and handling ill between?

This isthe time to watch
for discrepancies, If a heat
treater has said he can handle
your 40" gears, but all you
see on Iris floor are small fur-
naces, th:is should. raise ques-
rions, Is he sending your
product out to be done by
someone else? This some-
times happens, but it's not an
acceptable practice without
your prior approval. II anoth-
er supplier i involved, who is
it? What kind of quality and
documentation can you count
on from him? What kind of
security can you be assured
of'? Is your product going to

F'ssler
Focusing on
Hard Broaching!

Fassler HS-100
Diamond Broaching Machine

This unique Fassler
HS-1QQreciprocat·
ing hard broaching
machine sets itself
apart by having a
high performance
procedure in the
machining 01 sur-
face hardened inter-
nal profiles. The
process is a pre-
cise and very fast
production method
of r.emoving heat
treat-ment distor-
tion of internal
splines, key-ways or polvgons. It can also be used as a reclaiming or
salvage procedure that eliminates the need for hand lapping of inter-
nal involute or non-involute profiles.

MACHINE FEATURES AND AJJVA_NTAGES:
,.V,erlicsl axis with a short diamondibro8,ch.
.•Automatic cycle.
• Inexpensive short broach.
• High process reliability and:quality.
• Simple loading and unloading, manual or automatic available,

ICHA~RACr:ERJSTlCS 'lJf DL~MOND BROACHED' PROFl'I.ES:
-Integrity of dimensional accuracy.
-lncreassd load carrying capacity.
• Functional assembly maintained.
- Surfacelinish (teldure) of profiles.l{ery high.

Fassler
Fiiss'ler Ctlr,poration
11782 IN. Maple Road
Germantown. WI 153022
Phone: 414-.255-0695
FlOC,414-255-9616,
E·Mail:fass·ler@exDcpc.·com

Fassler AIG
RingstrasS8 20
CH-B&OODiibendorf
Switzerland
Phone: 1011·4.11·821·3745
Fa'x: 011-411-820-3906

Fassler makes good 'gears beuer'! ,
CIRCLE 1135
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A·FiFORD.ABL'E PRICE, , •
QUALITY, , . AVAILAIBILITY , ..

GREAT TAIWAIN GEAR DEUVE!RS I

IGEAR MANUFACTURERSIFROMrAIWAN-
IISpur, helical, worm. bevel, and herringbone gears.

Fine to coarse pitch gears. Gear head and gear reducer.
Plastic, sintering, nonferrous, alloy andstalnlsss steel.
Skiving and grinding. Skive and crown habbing after heattreat

Hob and Shaving Cutterfrom lnren Precision ICO., Ltd.
Hobs: DIN AA, DIN A, TIN,nCN Coating ShavingllCutters:
Dia.1.25'-10' Max. Length S' 2.5--32 DP Max. Dia. W 6-28 DP

IGreat Gear lC1Jrp.
115 Bendingwood C'ir.c'lu,• Taylors. SC 29687
fel: 8IiH22-1266' Fall: 8IiW09-5268:
£-maiI:GleaflaiwanGear@wollllnel.attllet

CIRCLE 195

CUSTOM 'GAGING O:F.ALL TYPES
EXACT & REPEATABlE GEAR. DATA

N'oset-up or master required. PCbased SPC program
available er RS-232port Precision Tungsten Carbide
balls or pins for maximum accuracy. Robust con-
struction-Each gauge custom built. Over/under digi-
tall display wI inch or mm conversion,

PiHONE OR FAX fO,R B!RO:CHURE OR DEMO

Member ,ofAGMA
P:.O. Box 367- Springboro. OH 45066 - Fax: 513n46~510a:

Phone: 15,1!3n,46-3800 - E-mail: digit@erinel,eom
CIRCLE 157
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that of your competitoes?
What other parts of the
process are being aut-
sourced? To whom?

This is also the time to.be
getting answers. to other
important questions, When a
heat treater says be offers 48-
hour turnaround, what does
that mean? Does it mean in
Friday and back Monday, or
in Friday and back. Wednes-
day because the heat treater
doesn't work weekends?
Does this heat treater offer
24nJ365 service, or does he
close on weekends and holi-
days? That's something
you'll want to. knnw if you
don't want to find your prod-
uct accidentally held hostage
because the heat treater has
closed for the two weeks
over Christmas or for a sum-
mer vacation,

If you've had a problem
with getting product back:
consistently ina timely man-
ner, the reaS.ODS may he
here. If the product is being
outsourced, the delay may
be with the other vendor or
with the fact that your heat
treater has built-in delays in
her schedule you didn't
know about.

Is AU Tl!tis Effort
Worth It?

This may seem like a lot
of hassle, especially if you're
not. making aerospace quality
gears. If your customers
don't demand this level of
documentation and quality,
why should you care?

Because in this era. of
increasing global competi-
tion and more and more
demanding customers, you
can't afford not to. Remem-
ber that in the end. with your
customer, it's your reputa-
tion that's on the line. He or
she :is going to. buy the
excuse that the problem lies

with your heat treat supplier
only once-if that

In the long run, it always
pays to get the best heat
treater you can afford--one
who, ideally, exceeds your
expectations. You can get
away with heat treating on
the cheap for some time, but
in the end, the practice will
catch up with you, It takes
the loss of only one big,
expensive job to bad heat
treating to cost far more than
you would have paid to go
with a quality product to.
begin with.

Yo.U can benefit from
dealing with an aerospace-
quality heat treater for your
A'GMA 8 or 10 gears in
another way. You get his
expertise and quality prac-
tices without have to pay the
aerospace tariff. His or her
practices will be the same on
your gears as on aerospace
gears because the quality is
built into the plant systems,
and the prices will be com-
petitive because your gears
don't require the liability cov-
erage that aerospace gears do.
Finally, there's the intangible
of having the security of deal-
ing with a company that has a
proven quality track record,
What is that worth to you and
your customers?

The In- House Question
Many gear manufacturers

today are addressing the
question of getting docu-
mented quality heat treating
on time and within budget by
exploring the option of
bringing the whole operation
in-house .. They think, and
not without reason, that there
is no better way to ensure the
job is done the way they
want it done.

But making the decision
to bring heat treating in-bouse
is a big one, The ultimate
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equation is a simple one-care
the costs involved going to be
more or less than what you
spend on outside heataeating
now?-but the variables
complicate the issue.

Much more is involved
than choesinga furnace.
First, generaUy speaking,
you need to be doing a sig-
nificant WlI01Ult of heat treat-
ing to make bringing the
process in-house worthwhile.
Also remember that the cost
of tile furnace is .only the
beginning. What's.a turn-key
operation is going to cost;
i.e., what isthe price of the
furnace, 'the installation. the
plumbing, the extra materials
like appropriate gases,and
the backup equipment to
keep it running?

Then there's the question
of the skilled labor necessary
to do beat treating and tc
keep the equipment running.
Do you have this kind of
personnel available? Can
you get it? Can you afford
the kind of trained per onnel
it requires to Tun the
machines and manage the
department? And there's the
issue of what to do if your
one furnace breaks down or
needs extended maintenance.
If you have only one fur-
Dace, and it goes off-line for
some reason, all of a sudden
your entire delivery schedule
for this job is in jeopardy. At
that point, you have to go to
an outside source for one Dr
two jobs. and yoa'll go to the
end of the line after all his or
her regular customers have
been serviced.

If you can answer all
these questions in a way !hat
makes sen e to you econom-
ically. then maybe bringing
heal treating in-house is the
answer. But. that may not be
as likely as you think.

One way that some very
large customers address the
control problem is to negoti-
ate with a heat treater for a.
dedicated furnace at the heat
treater's site. This can be a.
mutually beneficia] arrange-
ment for both parties, but
again, it requires someone
with a lot of product to be
heat treated. to be worthwhile,

~n the end, buying quality
heat treating is just like buy-
ing any other goods or ser-
vices. It's a matter of doing
Y'OIU homework. taking the
time to get the answers [0 all
your pertinent questionsand
making certain cost/value
decisions. As with most
other transactions. you get
what you pay for.

Good quality gears are
the end result of a lot of hard
andexpensive work. After
you've gone to all the trou-
ble and expense of designing
and cutting the best gears
you call, do you want to
jeopardize the whole opera-
tion willi sloppy heat treat-
ing? Scrap is expensive, not
only in terms of lost revenue,
but also in tenus of increased
frustration, lost time, missed
deadlines and damaged cus-
tomer relations ..

When heat treating is
such an important compo-
nent of building a quality
gear, can you afford to settle
for anything Iess than the
very best you can afford? 0

T.n III WUt You Thillk ...
If you found this article of
interest and/or useful.
please circle 201.

For more information about
Progressive Steel Treating.
please circle 202.

IHydrauliica'ily Expands
IFor Excellence In
'Work IHo'l~ding

A.G,. Dav'is: Hlydlra-'grip
A1rbors andiIC:I1U1cks

A..IG. Davi.s/.AA Gage
6533 1m. :IIn,"e, Sterling n.lghl., MIchigan 48313

Telephone810 9'77-9000 Fax 810 917·91901

.' Grindingl
• Balancing
• Inspection
• Drill! inOI
• Reaming
• Hobbiing
• Shavingl
• Honiingl

.' Facing

.' Tumiingl
• Boringl

Send lor ollr
FREE Call'log

Accuracies to
.000020 T.l.R

• OEM-, Gear Hcbbers,
Shapers, Grinders and
Inspection Machines

I. RemanufClclun/Relraflt/Re.uU'
,ofYour Barber-Colman Machines

.1 Pllrts/Senlcerpalr of Your
Barber-Colman, Bourn & IKoch Machinery

bOURn
I» .-IOCI...
maCHln T'l:IDtco.

2500 I(jshwelJlou S
Racl<fQrd, 'l811~'
!l'hon.IB1519ti5~13
1FI1I1alS)965-lIII19
E-m.ri: bOllm&bthOwotlJjnaulLnfi
W,b Site: _.bourn k!)th.tom
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• TG350E CNC Thread
Machine

• Advanced Thread Milling Centres
• Complete Tool Profi~eManagement
• Advanced Measure ent Syste
• Tool Design Software
• Conturo ..Automatic Oeburring

Centre.1 Sub-Contract Rotor and Worm
Gear Manufacturing Facility

Inti. Headquarters.:H'arbour Lane North,
Mlilnrow, Rochdale OL16 .3LQ. England

lelephone: (44) 01106 526590
Telex: 63sn2 IHolryd G IFax: 1(44) 01106 353350

•..
RUSA Office: ALH Associates, lnc., P.O. Box 807.3302. Hwy. 74 West Unit C, Monroe, NC 28111

Telephone: (704) 282-4895 Fax: (704) 289·9147

HOLROYD - The Renold Centre of Excellence
CIRCLE 1211
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New Guideless CNC Shaper

for! Heliicall Bears

r:1 reduct announcements so often

iii;':::,~~;~~::'~:
even the best thesaurus can fail to offer a
fresh alternative to alert the reader when
something really innovative and impor-
tant is introduced. In the case of
Mitsubishi's new CNC gear shaper, the
ST25C-NC, both terms apply,

Th.e ST25CNC (Fig. 1) eliminates the
need for expensive helical guides that
cost several thousand dollars for each
gear size and lead change. Changeover
Olll this.machine requires only reprogram-
ming the CNC to cuteach new configu-
ration, unlike older machines that requiee
several hours to set up a new guide set.
Windows®-based. user-friendly CNC
controls with a touch screen feature
make custom programming easier and
eliminate lengthy programming time.
This combination of lower cost. simpli-
fied changeover and streamlined pro-
gramming means that gear designers can
now 'experiment with new refinements in
order to provide the mostefficient power
transfer components.

Engineers at MHI Machine Tool
U.S,A.,. Inc., Itasca, D...-a subsidiary of
Mitsubishi Heavy Industries America,
Inc.-believe that this new flexibiliry
win be the reason the innovative
ST25CNC shaper will be adopted by ini-
tialusers. S. Amano, President of MHl
Machine Tool, reports that a major auto-
motive company in Japan has already
placed an order for the new shaper,

IKenjii Uano

The Impetus for Innovation
One strong impetus behind Mits-

ubishi's investment in the ST25CNC has
been vehicle downsizing, which has cre-
ated the need for smaller transmission
gears. Smaller gears have less contact
area, which. translates directly into lower
strengths. To increase contact area and
strength at a given gear diameter, design-
ers have increased the helical angle. The
25° angle that was once common has
given way to helical angles that are now
often more than 35°.

Wilen an internal gear is manufac-
tured, gear shapers are generally used, As
shown in Fig. 2, in this machining
method, the cutter and workpiece are
turned synchronously and the cutter reci-
procates axially. In the case of helical
gears, because helical motion is matched
to the cutter lead, a helical guide is used.
When the cutter lead is different, the heli-
cal guide must be changed.

The NC Guide Drive PrindpJe
In helical gear machining using a gear

shaper, the relationship between work-
piece helical angle f3 and cutter lead H :is
given by the formula below.

H;;;; me
tanf3

where f3 is the workpiece helical angle, H
is the cutter lead length and de is the cut-
ter pitch circle diameter;

In Fig. 3, the design of a conventional
shaper (a) is contrasted to that of the new
ST25CNC (b). In the latter, the male and
female helical guides are absent. In the
Mitsubishi design, reciprocating and

Dr. Eng. Kanji Uano
is Yic« President; Gear
Machines and Grinders, al
Milsub.ish.i Machine Too!
U.S.A .• TIIC., of Itasca, Il:
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TABU: 1 - MAJOR SPECIFICATIONS
Workpiece & cutter fJ are equal, but
~ ¢is different lead H changes.

\\

Workpiece

Fig. 2 - Outline ,of machining method.

Spindle Molllr [For RltiProcating, Motion) i

OJ .' 1

'-<--~ 11;, PositioninD I
Encoder

rt
NC Servo
Motor

II

fal Conventional Machine: shows the
mechanism used ,in conventional shaping.

fb)ST2SCNC: Shows tile concept of the,
new Mhsubishl machine design.

Fig.3- Guide mechanism.

A Gear-600 stroke~min.
10)lm

-1----1
Uppar
Faca

lClWBr
faca

RighI Tooth Lead Left

Tooth j''om '

Toatll
, lip . ,

Right Icoth Profile: laft

B Gear-liOOstrokes/min.

Upper
Face

lower
Face

Right Tooth ,Lead

IFig. " - Accurac,y aehl eyed: AGMA 101data, points obtain edfrom measuriing
'gears cld on S:J'25CNC according to cutting' conditi Dns shown in fable 2.
18 GEAR TECHNOLOGY

250 mm
120 mm + cutter diameter
6
50 mm
200-1000 strokeslmm
5000 mm/min
1000 mm/min
1000D mm/min
300mm
1-4 times
100mm
330mm
10 kW AC servo
6500 kg
2325 x 2.775 mm
35 kVA

Maximum Helical Angle :1:36°

Workpiece Maximum Diameter:
External Gear
Internal Gear

Maximum Module
Maximum Machining Face Width
Number of Spindle Strokes
Circumferential Feed Rate
Radial Cutting Feed
Radial Rapid Traverse Rate
Rsdiallravel
Number of Passes
Cutter Spindle Diameter
Table Diameter
Main Motor Output
Machine Weight
Floor Space
Machine Total Electric Power

TABLE 2 - GEAR SPECifiCATIONS AND CUTTING CONDITIONS

Item Dimension G•• rA GeirB

Module 1.75 2.25
,

I Workpiece Helical Angle (0) 3D 25
Dimensions

Helical Direction LH RH

Number ofTeeth 23 23
I

Face Width (mml 10 15

Outer Diameter [mml 44.4711 61.6

1
Cutter Outer Diameter (mrn] 115 150.7
Dimensions Number 01 Teeth 54 ~

Number of Strokes
(stmkes/mml SOO/60D BDD/BDO

Machining Circumferential Feed
Conditions tstrekss/mml 1.5/1.'5 1.58/1.58

Radial Feed.
(mm/stroke) 0.01/0.006 O.Dl/O.OO6

Cycle Time[s) 57 55

Workpiece Shape
I I I
, \\ iGear A I I I

1
I I

1
, .1 , I
I I I// I ,

Gear A J I I, I
I I i

I ! ,



o cillating motion are yncbll'Onously
controlled by the CNC.

A. Faster, Smarter cr C
To synchronou Iy control three axe

and produoe gears with accuracies of
higherman AOMA W0, for example. it
was neces ary for the CNC [Q operate at
much higher speeds 0.11 the ST2-5CNC
gear shaper than, on its convenucnal pre-
deeessor, the SD25CNC. Simulation tud-
ies revealed that datalnlllsmission speeds
on the order of under l ms would be
required, in contrast to. the 8 ms peed that
was typical of the conventional ..~ tern,

The ST25CNC' high-speed reed COD-

troll focuses on extreme accuracy. Using a
modified, inverse-transfer function dam
processing method. wiLli vinually zero
ervo error, the system reads the NC data

in advance of the servo amplifier to com-
pen ale for under- Of over-torque at the

- ---------

arne point in IhelIext stroke. Again.
enhanced accuracy is the result,

In Tables 1 and 2. major ma hine
pecifications and repre entative gear

specifications and cutting condinons are
given. Ln the example hown in Table 2, a
two-stepped cutler with different helix
angl s wa used to machine the work-
piece in one chucking. Fig. 4 demon-
trates the machining accuracy realized at

600 stri)kes/min for Gear A and 800

A... nctd ne. technOlogl bas
"'"rMallc to • JIQIltion 0 '-"---'-'-- ._-
ship. Today we 11M mlny world-t:1111I
1nItm, Mnama" known Mrywhere_ The m-
Ion why? Precision performance, operating
1111, and 10111dependability.
BeaVlfMatic breakthroughs Includl hilt
recoV8ry systems Ib.t cut InlraY colts:
proven alr-coolld 'an design: ann"m,cI
chain drlve.lbal replaCl conventional rams
Ind like up 'ISS pllnl spaCl_
Now we've Interfaced DurIcompuler IP1lml
10 monllar and record all hlal tna' Iunc·
110111.lbl dlH:umentalion of mlc:h.nlcaland
pnlClsslng operations II,:a'!'::=~:ir

trokeslmin for 'Gear B. This setup could
not be done on a conventional machine_ !t
is now possible to cui Ge-arsA and B in
setup umes of less chan 5 minutes. 0

T,n Us Whit YOI Think ...
If you found this article of interest andlor
useful, please circle 203.

For more informabon about Mitsubishl.
please circle 204.

CIRCLE 125,
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52 years of ex,cellence lin
flight.criticalerospace
,components, manufac-
turing AGMA 14 quality
,gearsandlp'inions"

Iln·house multl-ois CNClDNC
IlIII!:hining, CAD/CAM center, com-
IPul.rized tilting. me1lll1lll'glcaJ
anaJysiS. Purlly is compliant willi
MIL·a-9858A and BoelngIIDl-9000.

The Purdy COl'pOl'18tion • 566, HiUiard Street
Manchester, 'CT 060401

Tel: (8601'649-0000 Fa'x: (8601'645-6293
www.~urdtransmlsslons.com

TIllI~T~
~~T
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nny~rs an~ 5ell~r5a[~15tartin~
to thinh "lmT~~~."
Take advantage o' their interest now.
Advenise in Gelll Technolog;s
July/August Pre-Show issue.

IExhibitors" pr,omote your booth.

INon-exhibitors. promote your
product or service.

Reader interest is a1 its peak now.
Don't miss out.

Call Patricia Flam at 847·437-6604 to
see how ,ads in Sear Technology can
increase your sales.

Ad close for J'uly/August. May 20.

___ • TIE!CHINICAL 'CAIlIEINID,AR _

ASM CONTINUINGi EDUCAl110N IPROGRAMS
Principles of FaUur,e Analysi . Areas covered are

Procedures for Analy i .Failure Mechani m and Failure in.
Product. Forms and Components. Offered April 20=24. July
13-17 and Nov. 2-6.

Heat Treatm.ent of Steel. This is a comprehensive course
that covers practical heat treating of carbon. alloy. stainless
and tool steels. Offered M~y 4-8, Aug. 10-14 and Nov. 9-U.

For more information. call 800-336-5152 x5613. Outside
the U.S .. call 440-338-5151. x5900. Fax 440-338-4634 or e-
mail mem-serll@po.asm-intl.org. ASM's Web address is
www.asm-intl.org.

IPFAUTER-M_AAG G[A_R SC'HOOLS
Pfauter-Maag Cutting Tools offers two gear courses, Basic

Fundamentals and Advanced Gear Process Dynamics, at its
facility in Loves Park. IL, everal times throughout the year.
Basic Course: March 16-1'9, April 20-23, May IS-21, Jun
lS-18 .. Advanced Course: April 28-30. For more infonna-
tion, contact Laurie Harshbarger at 815-282-3000, )(313, fax
815-282-3075 or e-mail sales@pjauter.com.

March 12--14..A'GMA Annual Meeting. Rio Mar Beach
Resort, Rio Grande, Puerto Rico. Business meetings, semi-
nars, reereation. For more information contact AGMA
Headquarters. Ph: 708-684-02U; Fax: 703-684-0Q:42; E-m~l:
webmaster@agma.org; Web: www.agma'.org.

Marcb 16-19,. 1998. National Manufactuliing Week.
McCormick Place, Chicago, IL. This week-tong exhibition
and conference will feature over a half-million sq. ft. of
exhibit space for some 65,000 visitors. For more information,
contact Reed Exhibition Companies at 203-840-5878, fax
203-840-9879, e-mail. nmw@reedexpo.com or log on to
http://nmw.r;eedexpo.com.

March 25-2.". Semlnar, "Innovations Concernling, the
Bevel Wheel." Aachen Demonstration Laboratory for
Integrated Production Engineering (ADUEC), Aachen.
Germany. Reports on technology. current issues and trend in
bevel gears. Application-oriented reports with focus on the
layout. maautacturing, te Ilng and operating performance of
bevel gears. For more Information can +49-242-836-91 or fax
+49-241-837-69

March 30-Apdl 1. The Great European Industrial
Meeting-Place. Paris-Nord Villepinte, France .. Over 3000
companies and 160,000 m2 of exhibition space. All aspect of
modem manufacturing are covered. For more information.
call (33) 1-49-8-54-66, e-mail machineoutil@cepexposium.!r
or log on to www.meca98.com.

April 21-22. Gear Manufacturing Through Powder
Metanurgy. Arlington Heights Hilton. Arlington Heights,
(Chicago) IL. Sponsored by the Metal Powder Industries
Federation. Covers fundamental of gear design and other
aspects of manufacturing gears using powder metals. Contact
Benny Sun at MPIF. Ph: 609-452-7700, tax 609-987-8523. e-
mail injo@mp.if.org or log on to www.mpif.org.

April 22-27, 1998 .. Seoul International Machine Tool
Show 98. Seoul. Yoido Exhibition Center and Yoido Tongil

mailto:mem-serll@po.asm-intl.org.
http://www.asm-intl.org.
mailto:sales@pjauter.com.
mailto:webmaster@agma.org;
http://www.agma'.org.
mailto:nmw@reedexpo.com
http://nmw.r;eedexpo.com.
http://www.meca98.com.
mailto:injo@mp.if.org
http://www.mpif.org.
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Exhibition Center. Organized by the Korea Machine Tool.
Manufactur,er ' Association and sponsored by the Korean
Ministry of Trade. [ndustty & Energy, this show is designed
to promote trade through the international exchange of infor-
mation and technology. Both domestic and foreign machine
tools and related items wiU be featured. For more information
about exhibiting or attending, contact Korea Machine Tool
Ma:nufacturer' Association by phone at 82-2-565-2121 or
fax 82-2-564-5639.

April 26-May 1. Plastics Gearing Technelogy, The
Product Design & Development Division of the Society of
Plastics Engineers and the Plastics Steering Committee of the
Emerging Technologies of AGMA is planning sessions on
Plastic Ge.a:ringTechnology to be held at ANTEC '98 in
Atlanta. GA ..For more information, contact Andrea Knapp at
SPE Headquarters, 203-740-5458 or fax 203-715-8490.

Ma.y 18-2'0. Fundamentals 'of Parallel Axis Gear
M.anufa.,cturing .. Pheasant Run Resort, St. Charles, [L.
Spon ored by Koepfer America, this seminar is designed for
entry level gear manufacturing personnel, It will be of interest
to. manufacturing management, industria] engineers, supervi-
ors, set-up personnel. operators and quality control. person-

nel. To. register. phone or fax Koepfer America. Phone: 847-
93]-4]21; Fax 847-931.-4192.

May ]'9. INFAC Ind.ustry Brief'ing .. [NFAC (The
Instrumented Factory for Gears) will present its spring indus-
try briefing at the Sheraton Washington in Washington, D.C.
This briefing will update attendee on the status of on-going
INFAC research projects and preview new developments. For
more information, contact Terry P.hilHppi at 312-567-4264 or
fax 3n-567-4329.

May 28-3'0. Ultra-Hard Materials Conference.
Spon ored by the Industrial Diamond Association in conjunc-
'lion with the University of Windsor and the University of
Toledo, Windsor Kilton Hotel, Windsor, Ontario, Canada.
This conference will offer attendees exposure to the latest
developments in diamond and cubic boron nitride technology,
It win focus on the types of diamond and cubic boron nitride
materials available and their applications. For more informs-
tion phone 704-684-1986. fax 704-684-7372 or e-mail
gray3@juno,.com,

May 31-June 4. PM2TEC'98, The Intemational
Conference on Powder Metallurgy & Particulate Materials.
Las Vegas, NV. Sponsored by the Metal Powder Industries
Federation and APMI International. Tecanieal sessions and
poster presentations will report on new innovations in metal
powders and advanced particulate materials, compaction
technologic and processe ,rapid prototyping, intering. pow-
der injection molding and more. For information, call MPIF
at 609·452-7700, fax 609-987-8523 or log on to
www.mpif.org.

T.U Us WIIat VDII Dink ...
If you found this article of interest and/or useful, please ci rcle 215.

Model GHB-SA.
High IProduction

Gear Hobber
sao.99S,

S"IDiameter
6''' Face

~~,1.,1
. i.; ~

. J

Model GH32-11
IHiiOhProducti'on
Gear Hobber
$59,395
32"IDiameter
11" or 19'''Face

IModel1 G810-.2.15HS !'.·-4." 'ftilt: .

.. I

~ I' I .
"7'

-~

Higb Precision
Gear Shaper

564,195
10" Diameter
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IIMTS WEB SITE O,PENFOR IBUSINESS
Information about IMTS 98, (McCor-

mick Place, Chicago. Sept. 9-16) is avail-
able to exhibitors and attendees at
www.imts.org. The site contains registra-
tion information, online registration capa-
bility with a secure electronic commerce
system, exhibitor and pavilion listings,
details all the concurrent Society of
Manufacturing Engineers technical con-
terence, and links to Chicago area sites.

1II
IND

USTRyINIEWS _

MUm-ARC ACQUIRED' BY BERNIA AG
Multi-Arc, Inc. of Rockaway, NJ,has

been acquired by Bema AG, part of tile
Sauer Group. The acquistion is part of
Bema's strategy to expand its thin film
coating business. Mu:lti-Arc, with 11 coat-
ing centers and four joint ventures in North
America, Europe and Asia, as wen as an
equipment manufacturing facility in St.
Paul, MN. will be a part of Bema's newly
formed 'Thin Film Coating Division.

mnc:e 1936 ITW has provided the gear indus,try
with gear inspection devices. Put your trust in

the people who invented the process.

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

coarse pitch.
• Computerized double flank testers

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

Model 227S-00P
Dimension over

Pins or Balls

Compulerized roll
lester lor composite

and lead

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

sh.atts, metal or plastic - we look
totwara to working with you.

Fine Pilch
Gear Roller

1Tr!f!l Heartland
1205 36th Avenue West

Alexandria, MN 56308 U.S.A.
Ph: (320) 762-8782
Fax: (320) 782-5280

E-mail: ItwgearsOrea·aJp.com
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PROMOTIONS. MOVES. INEW HIRES
Carlos Carrasco has been named

representative in Mexico of the Wel-
duction Corporation. Farmington Hills,
M]' a full-service induction heat treating
equipment and system manufacturer . .
Fred R.. Specht has been appointed
national sales manager of Pillar
Industries" Menomonee Falls. WI. PilJarr
is a worldwide supplier of induction heat
treating supplies to the automotive, off-
highway, aerospace, appliance and gener-
al metal worlringand fanning industries
... Larry Habdas has joined Kluber
LubricaUoo' Western Regional Group,
which has sales responsibilities in
Arizona, Colorado. Nevada, New Mexico
and Utah ... Don F. Carlson is the new
president of AMT - Tbe Association for
Manufacturing Technology. He re-
places A~bert W. Moore, who is retiring.
Carlson is past president/CEO of Acme
Manu facturi ng Co., Madison Heights, M]
. . . AMT has also elected officers and
directors for 1997...:98.The new chairman
is John Fedor, president and CEO of
Masco Machine, Inc. He replaces James
S. Gleason of the 'Gleason Corporation.
who. will now serve as an ex-officio
member of the boardof directors . . .
Thomas E. Gross has been named Vice
President - Rochester Operations for The
Gleason Wor.ks. His responsibrlltes will
include managing manufacturing and
engineering-related activies at the Ro-
chester facility . . . Ma:br Corporation
has announced a restructuring of its man-
agement team. Edgar Hocbwart is the
new Executive Vice President and
General Manager. Paul Bruemmer is the
new CFO. Donald Parker is Sale &
Product Manager. Hand Tools Division.
Douglas Brank, Danny Moss, Todd
Golem and Bruce Cowley are the new
Product Managers for Form Metrology,
Surface Metrology, Gage Calibration
Metrology and Gear Metrology & PRI-
MAR. respectively. D.a.vid Rice is now
the Manager, Technical Service. 0

Tell Us Whit You Think ...
If you found this article of interest and/or
useful. please circle 209.

http://www.imts.org.


alore!ears
If you make gears we'll make your day

at the Gear Generation Pavilion
at IMTS 98

Look for this icon
at the show,

Only a. handful of companies worldwide make the machines that make gears - but what
a handful they are!' Come see demonstrations of the newest and best from America, Asia
and Europe.

They'll show you bobbing, shaping shaving; loving, rolling grinding lapping and
measurement sy terns.

They'll show you ways to increase productivity and quality, ways to lower your co t

and en ure your competitiveness as you gear up for the 21st century,
BONUS: The Gear Generation PavUion .s part .of fhe huge IMTS 98, where

you'D find nine other state-of-the-art technology-dedicated pavilions. Register now
- it'U be two years before' there's another golden. opportunity like this.

6ways to get It:
IPMne: 1-80(HAB,·IMTS
IF,ax~11-703·7,49-2743,
IFax-on-DemaM:

1,,888· 268-FAX2:
E-mail: tilg@mFgtech.org
U.S. Mail ataaaress below
Or register on tne
We...·-- 'mts o-g__ 1.1. WWW.l __.. r.

Get this book!
12' pages in rull collor

about ~ne'sh,ow,
including detans

of the 10 IProduct ,
pavilions plus
Mtel, ,aIrline'"

and!r'egistratlon
iinformation. _ _~fKD .-... ~ __ ._,,_. _rfil!R!'_ rom'II

In.te:mational Manufacturing Techno~ogy,show. 7901 Westpark Drrv •McLean,.VA 22102 USA
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_-------------,COMPANiYII,NDEX--------------
Welcume to the CompanyIndell of the 1998 GtllI' TKhno/OfY Directory

of H... TreatingSelVic... Use tltislilt 10 locate tit. compl.te contact infor-
mation for lach company liltad in the S'lVic .. Ind.x. GtllI' TKhnology
advlrti.. n are shown in boldface type. Tofind lb. peg.. on which dleir Ids
appear.... dI. Adv.rtisers Ind.x on page ....

Abbou Furnace Company
1068 Trout RIm Road
P: O. Box 967
Saint Marys •.PA 15847
814-781-735S
Fa.>t: 814-781-7334
E-mail: abboflsales@I1cenrral.cull1
Web: llltp:lldn.J. ncentra]. com-abbon

ABS Metallurgical Processors Inc.
4313 E. Magnolia SL
Phoenix. AZ 85034
602-437-3008
Fax: 60247()'()309

A«!U'l!,te Ion Technology
10010 Miller WilY

: South Gllte, eA 90280
562-9.28·1868:
Fax: 562-927.8591

Accurate Steel Treating
10008 Miller Way
South Gate, CA 90280
562-927-6528
Fax: 310-927-8591

Advanced Heat Treat Corp.
1625 Rose St.
Monroe, M148162
734·243,(>063
Fax: 734-2.43-4066
Web:. ", ........ahtweb.com

Advanced Heal Treating Inc.
l'rout Run Rd.
SL Marys, PA 15857
814-:781-3744
Fax: 814-:781-3230
E-mail: cherrytencentral.com

Advanced Heat Trent Corp.
2839 Burton Ave.
Waterloo, ]A 50703
3 [9-232-5221
Fax; 3 L9-232-4952
E-mail: mkr@.ion-l1irndin'g.cotn
Web: www.ahtweb.com

Advanced Metallurgical Technology
212 Page Ave.
Fort Worth, TX 76110
817·921·5100
Fax: 817-921-5372

Advanced Thermal Technologies, Inc.
I P;O. Elo~ 875

Kendallville, IN 46755
219-347·1203
Fax: 219-347-3568

Ajax Magnelhermic Corp.
1745 O" ..rll!..!!dAve,
Wamm, OH 4448·3,
l16-J72~S.511
Fu: 216-37.2-8608:

Albany Mew Treating
400 S. Dowden Ave.
Albany, IN 47320
317·189,6470
Fax: 317-789-6839

Alee Heal TTealiog Corp.
130 Verdi St.

24 GEAR TECHNOLOGY

Farmingdale, NY 11735
516-249-1660

i Fax: 516-249-7889

Alliance Metal Treating
P.O, Bo)(68
Eola, lL 60519
630-851·5880
Fax: 630-851-0733
E-mail: almr@ix.neICOl7J.com

Allread Products
22 S. Main St.
Terryville, cr 06786
860.589-3566
Fax: 860·589-.3566

Alpha Heat Treaters
270 Emil! Rd.
P.O. Box 23
York County Industrial Park
Emigsville, PA 17318
717-767·6757
Fax: 717·764·0129

I AmericanBrazing
Div, of Paulo Products Co.
4428 Hamann Pkwy.

, WiUougbby, OH 44094
440-946·5900
Fax: 440-946-3091
E·mail: MEmerson@Pauio·U$.com

American Heat Tieating
1346 Moms A.ve.
Dayton, oa 45408
937·461·1121
FlU: 937-461-1166

American Metal Processing Co.
22720. Nagel
Warren, MJ 48089
810-757-7337
Fax: 81O·7SJ·8232

American Melal Trea.ling Co.
1043 E. 62nd SI.
CleveJ·and. OR 44103
Zi6-431.44n
Fax.: 216-431.1508,

American Metal Treating Inc.
500 Manley Ill.
P.O. Box 4157
Hlgh Point. NC 27260
336-889·3277
Pax: 336-889-7950

AMT Monroe Inc.
61S Harbor Ave.
Monroe. M148162-5601
313-242-1733
Fax: 313-242·0993

AP Westsbore, Inc.
4000 State Hwy.91
Oshkosh, WI 54904-9217
920-235-2001
Pax: 920-235-2701
E·mail: adiapw@aol.COIn
Web: www.apptiedproces s,com

Applied Cryogenics Inc.
1.191 Chestnut SI.
Newton. MA02164
617-%9·6490
Fax: 617-969-6266
E-mail: .......wnsengitle@aol.com

Whil. wa hava made every etton to ,Rlilr. th .. Clllllpny na_ aad
addrtlSlll ara correct. w. cannot be held rnpanslble for amll'l of fact or
ominion. " YOlirCompIlIY was Rot lilted indlis directory, Ind you WOIIld like
to b. incilided in '999, pi.... c.1I 847-4371&14.

Applied Process Inc.
12238 Newburgh Rd.
Livonia, MI48150-1046
734-464-2030
Fax: 734-464-6314
E-mail: jl<eough@appliedprocess.com
Web: www.appliedproces~.com

Atmosphere Annealing Inc.
1300 Industrial Dr.
N. Vernon, IN 47265
812-346-1275

: Fax: 812-346-4534

Beehive Heal Treating Inc.
132 Water SI.
S. Norwalk, cr 06854
203-866-1635
Fax: 203-855·9327

Benedict-Miller Inc.
Marin Ave. & Orient Way
Lyndhurst, NJ 07071-0912
201-438-3000
FlU: 2-01438·3137
E-mail: info@berwdicl-miller.cQm
Web: www.benedict-miller.com

Bennett Heal Treating & Brazing Co.
'690 Ferry St.
Newark, NJ 07105
201·589-0590
PM: 201-589"6518

BodycotelHJnde.liter Thermal Processing
2005 Montgomery St.
Fort Worth, TIC 76107
817-737-6651
FM: 817-377-9601

Bomak Corp.
Six Jefferson Ave.

I Woburn •.MA 01801
617-935-4100
Fax: 617-932-0542
E-mail;bo!1ltlk@intiUSfry.nCI

Bona] Technologies Inc.
21178 Bridge SL
Southfleld, Ml48034
248-353-2041
Fax: 248-353-2028
E-mail: bonailh@aol.com
Web: wwwbonal.com

The Bowdil Co.
2030, Industrial Place S.E.
Canton, OH 44701
216-456-7176
Fax: 216-456-4625

Braddock Metallurgical
14600 Duval Place West
Jacksonville, FL 32218
904·741-4777
Fax: 904-741-4813

Braddock Metallurgical Alabama
3008 Red Morris Pkwy.
Anniston, A.L 36207
205-831-5199
Fax: 205-831-5680

Brazing & Metal Treating
Div, of HI TecMetal Group

1101 E. 55th SI.
Cleveland, OH 44103
216-881-8100
Fax: 216-881-6811

Br-azing & Metal Treating of KY
Div, of HI TecMetal Group
1.379 Jamike Ln.
Erlanger. KY 41018
6Q6.647.1115
Pux: 006-647-1165

Brazing & Metal Treating of MN
2501 Hi fee Avenue
Albert. U:8, MN 56007
(507) 373-9630
Pax: 507) 373-3771

Brite Brazing
5476 Lake CI.
Cleveland, OH 44114
216-881·8100
Fax: 216-881-6811

Brite Metal Treating Inc.
8640 Bessemer Ave.
Cleveland, OH 44127
216-341.2266
Fax: 216-341-4273

Bucyrus International, Inc.
1100 Milwaukee Ave,
S. Milwaukee, W153172
414.768-4000
Pax: 414-768-5221

Burbank Steel Treating
415 S. Varney Sl.
Burbank. CA91502
213-849-7480 or 818-842-0975
1',": 213·849-3739

Cal-Doran Division
1804 Cleveland Ave.

ational Cil}', CA 91950
619-477-2121
Fax: 619-477-3219'

California Surface Hardening Inc.
1315 S. Alameda, Sf.
P.O. Boll. 736
Compton, CA 90223
310-608-5576
FOIl<:310-608-2072

Calumet Surface Hardening
6805 McCook Ave.
Hammond, IN 46323
219-844-5600
Fax: 219·845·1046

Carolin.u Commercial Heal treating
P.O. Drawer 1368
Fou nrain Inn, SC 29644
803-862-3516
Fa.>t: 803·862-4466

Caterpillar Industrial Products Inc.
100 N.' . Adams St,

I Peoria,1L 61629-4375
309-675-5451
Fax: 309·675·6457
E-mail: CQlg~Qrs @Cal.~-mait.com

mailto:abboflsales@I1cenrral.cull1
http://www.ahtweb.com
mailto:almr@ix.neICOl7J.com
mailto:wnsengitle@aol.com
http://www.benedict-miller.com
mailto:bonailh@aol.com


CenlUl")lSun Me!aI Treatmg
2411 Aero Park CI. We t
Travcl!l>eCily. MI 4%86
616-941-78001
f!lll: 616-941·2346
Web: www.Unlllry-SWLCOIII

Gel1.if'led Heat 1'rnling !.nc.
1200 E. First : I-

Dayton. OH 4S40J
937-461-2844
fu: 9)7-461519'

Cel1.ified Mew Craft !.nc.
877 Vemoo Way
EI CaJOn. CA 92020
619-593-.3636
fllll: 619-593-3635
E-mail: cr'lICj@c~rrifi~dMnaIcrrift.colf!
Web: www.cmif1~~la1aaft·.rumlt:md

Oka 0 fllIJIIC Hanlcniltg Co.
5200 Railroad Av
EaSI Chicago. IN 46312
219-397-647.5
Fax: 219-397-4029

Chicago Inducticn
3305 W. Harrison
'Chiago, IL 60624
n3-R26-1213
Fax: 773-826-11, 7
E-mail: ,amy tillIflaoLcom

'ClnCll!!lall flame Hanlcning Co.
37S Security Dr.
Fairfield. OH 45014
SI3~942-1400
FIlA: :513-942-1414

Cincinnati Gear C-D.
5657 Woosler Pike
Cincinnati, OH 4S227
513-271-2700
Fax: 513-271-0049

Cin~inn!!li Srcel Tte!!ting
5701 Mam.']JIOOI Ave.
CinclllJlAlI. OH 45227
513-211-3173
Fu;: :513-271-3510

City Sleell ireatin [nc.
l3oolllLos Nietos Rd.
l!n!a Fe Spri!! .• CA '90670

562-941-1246
Fu: 562-941.124'7

C!l:"el!u!d flame H~ltlnll Co.
935 West Ave.
Clevell!!!!I, OH 44113
216-241-1333
u: 216-24·1·)946

ColemaJI Commercia) Heal Treating
2867 Hangar Rd.
Mi!mpII • TN 38118
901-366-0204
,fax: 901-366-07701

Commercial loductioo
11116A\onAve.
C1c,·el!!!!d. OR 44105
216-8111-8100
Fax: 216-8111-M1I

Commercial Steel 'lfeating Corp.
11440 SIl:pbemon Hwy.
Madi.soo Heigbl • MI 48071
248-588-3300
'rID!: 248-588·3300

CO!UQI!l'H~nlng Inc.
7898 Zi.orulviUe Rd.
IrldiJlllllpoUs. IN 46268
311-81b-1S30

Fax: 317-1179-2484

wi Carolin~ Mew Treating Inc.
IQ] 0 S. Saunders si,
Raleigh, NC 27603
919"834-2100
Fax; 919-833-1764
E-mail: rrx:k)'111 un/_m,"

w!·Lind Hea! Treat
32045 Dequindre
Madison Heiglll.!" Ml 48071
248-585-1415
Fax: 248-S 5-3045
.E-mail: ~asllil1d@(Jol.co."

Eckel Heal Treal
IIOOS W. County Rd.
Ode-sa, TX 79764
9.15-362-4336
Fax; 915-362-1827

Edwards Heal Trealing
642 McCormid: 51.
San Leandro, CA94.577
51 0-638-4140
Fax: 510-638-1438

Elmira He I Tresting lee,
401 S. Kinyon St.
Elmira. NY 1.4904
607·134-1577
FIlA:607-732-2572
E-11IIli I: eiu!arm:ar@aoi.l'om

Enginetre.d HeaC l'IDt Inc.
31.171 Stepht'D5l!n H
Madison Hel!lhU. 1\'11411071
24s.~5UI.
F1IlI:: 248·51111. 533
E·mall; ehlrp@aoLoom
W~h: ehl~lll~.~(jm

'Erie Steel Tie ting Inc.
5540 lackmu--'! Rd.
Toledo, OH 43613
419-4111·3743
Pu: 419-47&-0109

Euclid Heat Treating Co.
1408 E. 22200 SI.
Euclid. OB 44117
216-481.-8444
800-962-2909
FlU<: 216-481-3473

Flame Metals Processing Corp'.
7317 W. Lake' SI.
Minnltllpoli". MN 55426-4 96
612-929-7815
Fax: 612·925-0572

Fairfield. MIl. Co.
P.U. Box 7940
lLafllyelle, .IN 47903
765.474--.1474,
Fu: 3n-4'77·1341

Feinblanking LId.
9461 lLcSaim Dr.
Fairfield, OH 45014
513-860-2100
Fax; 513-870-5146

Fe!'!t"": Hea! T:rculLng
3605 Homestead Duquesne Rd.
West Mimin. PA 15122
412-466-3960
Fax: 412-466-7931

Flame Hardening Co. of California
6057 SIBle SI:.
Huntington Park, CA 902.5:5
213-589-5066
Fu: 213·S89·S403

fluJ!!r01 ManwlIC!l!mlg Inc.
1388 Atl.ntic Blvd.
Auburn HUb, MI 41132ti
1110- 93-2000
Fu: UO-391..[J2-77

Fo~. Steel 1'reating Co.
2220 OraliO! Ave
DclroiL MI 48207
888.818-0808
Fa:!:: 313·568-0143

FPM Heal Ttearing
1501 S. Lively Blvd.

Ik Grove. IL 600017
847-228-2525

!Ill: 847·228·9887

fPM Milwaukee
11201W. Call1Jt'lel ltd.
Milwaukee. WI 53223
4,14-355·1900
:,ax: 414·355-4719

Franklin Steel Treating Co.
I070 Ridge 51.
Columbus, OH 43215·1190
6:14-488-2556

1:11: 614-486-9489

Gear Company of Amerita
14300 Corgin Ave.
C\evell!!!d. OM 44111
2 1,6-671-S400
Fu: 216-611·5825

Ckneral Heal1':rea!i!lg Corp.
tinO Benedict Rd.
Ila,t Sy~, NY 13057
315-437-1117
Fill: 315-433-1194
Web: I\IWII~ G~II~roIH~aITrtaliJl6.rom

'GcllrlClll1Melall Heal 'D:utlnIlIDc.
'1141Addl (III Rd .•
Cleveland, on 4<1103
216-39~ .01186,
F.u: 2I/1-l!l'.I..Q89I)

Cooperheat Inc.
410 Wirol Rd.
Wc.tlak:c. LA 10669
318·-882-.1800
Fu; 318-882· 1821

CUSlOmHcal Trculi:ng o,
4117 Meadow Lane
Bessler Cily, LAnlll
3111-742-6662
FlU; 318-742-4'135

Delaven Steel TIle ling Operation
2250 Fuller Road
West. De Moine • IA 50265
S 15-22S-6S65
Fax: 5 15-226-8772

Delphi Engineering & Contracting Inc.
131 Blackwood BlIlIISboro Rd.
Sewell. NJ 0
609-468-4339
Fax: 609-22&-93S4
E-mail; d~c7(j aoLcom
Web: ............,lklpli1l'llgillrring.com

Delroil Aame Hmleni!l-ll
17644, ~L !ElJiou
Delroit. 1><1]" 212
313-891-2'936
Fu; 313·891·3150
E-mail: ,dfUl~ ItlJnhlink..1IL1
Web: ~(kIorldJ(XJ().comldl'rfIl:)me

De!roil SI«I Treating Co.
1631 Highwood Wi
Pontiac. MI' 48340
248-334-7436
Fu! 2-48-334-7891
E·It13.lI: 871652 llbLcom

D'i!I!!Ond fle!!1 Truting Co.
5660 W. Jeffel'§Ol'l
Dwuit, Ml 48209
313-843"6570
Fax: JI3-842.ml!O

Di ston Pm:is:ion lee,
6795 SLillc Rd.
Pl:tiladeJphia. PA 19135
215-338-1200
Fax: 215-338-7060

Dixie Heal Treating Co.
425 Counl)' Road 30
Florence, AIL35630
205-767-1752
F.u:: 205-767-1371

Dixie Machine '& Heat TIle ling Inc.
711 'Franklin
Gtitooi .. NC 2l!OS4
'104-1164-5454
F!IlI; 704-864-5456

Drever Heal JI:eIIlin8
6201 ROOill\voo!l Rd.
BaltImore. MD 21225
410-789-6161
'fax: "1[Jc789-665'il

Dynamic Mew T~ ting
nM Ronda Dr.
CanlOll. MI 481 7
313-4S9-·8022
Fax: 31 -459-1863

-cveiIlld. oa 44103
216-431-6601
Fu: 216-431-0009
E-mail; r~alillg@QOL~

GIb£OII Heal Treat Inc,
2037 Brad '!Ie Ln.
IGngsport. TN 37660
423·246-5542
Pax: 423-246-8629

Tbr GIu.wn Worb
1.000 UIII"usity AVI.
Rothe!ll r, NY 14611:1:
716-461.8051.
Fu: 1Ui-46I·1492
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Global Heat Treat Inc.
54 Route 130
Yardville, NJ 08620
609-298-1200
Fax: 609-298-7958

Good Earth Tools, Inc.
Four Industrial Drive
Crystal City, MO 63019
314-937-3330
Fax: 314-937-3386
E-mail: goodearthlOols@usa.net

Grand Rapids Heat Treating Co.
3832 Buchanan S.w.
Wyoming, MI 49548
616-243-0111
Fax: 616-243-4080

H & M Metal Processing
1850 Front St.
Cuyahoga Falls, OH 44221
800-3D-1-2636
Fax: 216-928-5472

Hansen-Balk Steel Treating Co.
1230 Monroe N.W.
Grand Rapids, M I 49505
616-458-1414
Fax: 616-458-6868

Hauni Richmond Inc.
2800 Charles City Rd.
Richmond, VA 23231
804-236-5241
Fax: 804-236-5284

Heat Treat Corp. of America
1120 W. I I9th St.
Chicago. IL 60643
773-264-1234
Fax: 773-264-4321

Heat-Treating Inc.
1807 W. Pleasant St.
Springfield, OH 45506
513-325-3121
Fax: 513-325-3117

Heat Treating Network
16600 W. Sprague Road, #275
Cleveland, OH 44130
440-243-8990
Fax: 440-243-8992
E-mail: }zsalnet@aol.com

Heat Treating Services Corp.
217 Central Ave.
Pontiac. MI 48341
810-858-2230
Fax: 810-858-2242

HI TecMetal Group
1101 E. 55th St.
Cleveland, OH 44103
216-881-8100
Fax: 216-88]-6811

Hinderliter Heat Treating Inc.
1025 N. Pauline St.
Anaheim. CA 92801
714-776-8312
Fax: 714-776-8446

Hinderliter Heat Treating Inc.
10530 Doric St.
Dallas, TX 75220
214-357-0394
Fax: 214-357-0195

Hinderliter Heat Treating Inc.
18600 Oxnard St.
Tarzana, CA 91356
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Hinderliter Heat Treating Inc.
1240 . Harvard
Tulsa, OK 74115
918-834-0855
Fax: 918-836-4162

Hitech Metallurgical Co.
7384 Trade St.
San Diego, CA 92121
619-586-7272
Fax: 619-586-7598
E-mail: aajb8@prodigr.colll

Hi-Tech Steel Treating Inc.
2720 Roberts St.
Saginaw, MI 4860 I
800-835-8294
Fax: 517-753-2368

Horizon Steel Treating Inc.
231 Jandus Rd.
Cary, IL 60013
847-639-4030
Fax: 847-639-1981

Horsburgh & Scott Co.
5114 Hamilton Ave.
Cleveland, OH 44114
216-431-3900
Fax: 216-432-5850
E-mail: wHw.horsburgh-scou.com

Houston Flame Hardening
2 I5 N. Jenkins St.
Houston, TX 77003
713-926-80 I 7
Fax: 713-926-8316

HTG Aerobraze
940 Redna Terrace
Woodlawn, OH -\5215
513-772-1461
Fax: 513-772-0149

HTG-HiTech Aero
34800 Lakeland Blvd.
Eastlake, OH 44095
440-946-2280
Fax: 440-946-2283

Hudapack Metal Treating-Addison
824 South Kay Avenue
Addison, II.. 60101-4976
630-543-6033
Fax: 630-543-8686

Hudapack Metal Treating-Elkhorn
979 Koopmen Lane
Elkhorn, WI 53121·2203
414-723-3345
Fax: 414·723-3752

Huron Metallurgical Inc.
12611 Haggerty Rd.
Belleville, MI 48111
313-699-6861
Fax: 313-699-6971

Hydro-Vac
1177 Marquette St.
Cleveland. OH 441 14
216-881-8100
Fax: 216-881-6811

Hy-Vac Technologies Inc.
1570 I Glendale Ave.
Detroit, MI 48227
313-838-2800
Fax: 313-838-2802

412-834-7160
Fax: 412-834-4670
E-mail: iai@wesrol.colll

IHS. an Inductotherrn Co.
5009 Rondo Drive
Ft. Worth. TX 76106
817-625-5577
Fax: 817-625-1872

lliiana Heat Treating Inc.
P.O. Box 1466
Danville. lL 61834-1466
217-443-5418
Fax: 217-443-5419

Impact Strategies Loc.
P.O. Box 5317
Clinton, NJ 08809
908- 730-9163
Fax: 908-730-8334

Induction Heat Treating Corp.
775 Tek Drive
Crystal Lake. IL 60014
815-477-7788
Fax: 815--\77-7784
E-mail: ihrc01p@mc.net

Induction Metal Treating Co.
P.O. Box 748
York, SC 29745
803-684- 2548
Fax: 803-684-9387

Induction Services Inc.
24800 Mound Rd.
Warren, MI 4800 I
810-754-1640
Fax: 810-754-5402

Inductoheat Inc.
32251 . Avis Dr.
Madison Heights. MI 48071
810-585-9393
Fax: 810-585-0429
E-mail: moorhous@inductoheat.com

Industrial Metal Treating Corp.
402 E. Front St.
Wilmington, DE 19801
800-445-7545
Fax: 302-656-4370
E-mail: ribec@voicenet.com

Industrial Steel Treating Co.
613 Carroll St.
P.O. Box 98
Jackson. MI 49202
517-787-6312
Fax: 517-787-5441
E-mail: IIllevy@indstl.colll
Web: www.indstl.intel:net

Industrial Steel Treating Inc.
3370 Benedict Way
Huntington Park. CA 90255
213-583-1231
Fax: 213-589-1255
Web: www.indusf1y.net/ist

International Induction Inc.
1504 10th Ave.
Port Huron. MI 48060
810-984-3803
Fax: 810-984-380 I

Ironbound Heat Treating
304 Cox Street
Roselle, NJ 07203
908-245-0717
Fax: 908-245-6255
Web: www.ibht.com

Irwin Automation Inc.
715 Cleveland St.
Greensberg, PA 1560 I

Jasco Heat Treating Inc.
820 Turk Hill Road
Fairport, NY 14450
716-388-1040
Fax: 716-377-7226

JCS Engineering & Development
211 W. 22nd St.
HiaJeah, FL 330 I0
305-888-7911
Fax: 305-888-9913

John V. Potero Co.
4225-35 Adams Ave.
Philadelphia, PA 19124
215-533-8988
Fax: 215-533-9210

Kowalski Heat Treating Co.
3611 Detroit Ave.
Cleveland, OH 44113
216-631-4411
Fax: 216-631-8921
E-mail: khrhear@aol.com

Lake County Steel Treating
960 Anita
Antioch, IL 60002
847-375-8174
Fax: 847-395-7638

Lawrence Industries Inc.
2720 S. Cornhusker Ave.
P.O. Box 1025
Hastings, NE 6890 I
402-463-3158
Fax: 402-463-4128

Lexington Heat Treat Inc.
657 E. 7th St.
Lexington, KY 40505
606-231-0236
Fax: 606-211-9464

Lindberg Heat Treating Co.
675 Christian Lane
Berlin, CT 06037
860-225-7691
Fax: 860-229-3891
E-mail: berlin@lindbergcr.colll

Lindberg Heat Treating Co.
8316 E. Freeway
Houston, TX 77229
713-672-660 I
Fax: 713-672-5164

Lindberg Heat Treating Co.
1975 N. Ruby St.
Melrose Park, IL 60160
708-344-4080
Fax: 708-344-4010

Lindberg Heat Treating Co.
16167 W. Rogers Dr.
New Berlin, WI53151
414-782-5553
Fax: 414-782-5660

Lindberg Heat Treating Co.
Harris Metals Division
4210 Douglas Ave.
Racine, WI 53402

mailto:goodearthlOols@usa.net
mailto:aajb8@prodigr.colll
mailto:iai@wesrol.colll
mailto:ihrc01p@mc.net
mailto:moorhous@inductoheat.com
mailto:ribec@voicenet.com
mailto:IIllevy@indstl.colll
http://www.indstl.intel:net
http://www.indusf1y.net/ist
http://www.ibht.com
mailto:khrhear@aol.com
mailto:berlin@lindbergcr.colll


414-681-4280
Fax: 414-639-5719

Lindberg Heat Treating Co.
620 Buffalo Rd.
Rochester. NY 14611
716-436-7876
Fax: 716-436-5276
E-mail: rroverts@!rontiernet.ner
Web: www.ceramics.com/linduers

Lindberg Heat Treating Co.
650 E. Taylor Ave.
St. Louis, MO 63147
314-382-6200
Fax: 31'+-382-3741

M & M Heat Treat
1309 Main St.
Essexville, MI 48732
517 -893- 3677
Fax: 517-893-4423

Magnum Metal Treating
4400 N. Frazier St.
Conroe, TX 77303
713-353-8615
Fax: 409-856-6607

Mannings U.S.A.
200 Richards Ave.
Dover, NJ 0780 I
800-447 -44 73
Fax: 973-537-1581
E-mail: MANNINGS@worldnett.att.net
or Mannings@aol.com
Web: manningsusa.com

Master Heat Treating Inc.
51 Brown Ave.
Springfield. NJ 07081
201-379-7320
Fax: 201-379-3214

Merit Gear Corp.
810 Hudson St.
Antigo, WI 54409
800-756-3748
Fax: 715-627-2558
E-mail: merirgear@wLnet

Metal Improvement Co.
1515 Universal Rd.
Columbus. OH 43207
614-444-1181
Fax: 614-444-0421

Metal Improvement Co.
116 Southpark Rd.
Lafayette. LA 70508
318-837-9273
Fax: 318-837-2505

Metal Improvement Co.
1618 Ida
Wichita, KS 67211
316-267-8201
Fax: 316-267-5735

Metal Improvement Co.
1019 S. McLean Blvd.
Wichita. KS 67213
316-267-8201
Fax: 316-267-7904

Metal Methods
260 Chenault Rd.
Frankfort, KY 40601
502-695-5700
Fax: 502-695-5702

Milwaukee, WI 53216
414-871-9010
Fax: 414-871-3910

Metal Treaters Inc.
859 N. Prior
St. Paul, MN 55104
612-646-1317
Fax: 612-646-7705

Metal Treating & Research
1680 E. 69th Ave.
Denver, CO 80229
303-286-9338
Fax: 303-286-9366
E-mail: annamtr@dimensional.com

Metal Treating Inc.
1575 Pierce St.
Milwaukee, WI 53204
414-645-2226
Fax: 414-645-9118

Metallurgical Inc.
900 E. Hennepin Ave.
Minneapolis, MN 55414
612-378-1500
Fax: 612-378-0462

Metallurgical Processing Inc.
P.O. Box 10842
Fort Wayne, IN 46854
219-423-1691
Fax: 219-422-2656

Metals Engineering Inc.
1800 South Broadway
Green Bay, WI 54304
414-437-7686
Fax: 414-437-7687

Metals Technology Corp.
120 North Schmale Rd.
Carol Stream, IL 60188
630-221-2500
Fax: 630-221-0120

Metal- Tec Heat Treating Inc.
4723 W. Station St.
Eight Mile, AL 36613
334-456-1133
Fax: 334-456-1134

Metlab Co.
1000 E. Mermaid Ln.
Glenside, PA 19038
215-233-2600
Fax: 215-233-5653

Metro Steel Treating
9792 Grinnell
Detroit, MI 48213
313-921-5522
Fax: 313-921-0363

Met-Tek Inc.
15651 S.E. 125th St.
Clackamas, OR 97015
503-636-3203
Fax: 503-655-6898

Met -Tek Inc.
1800 Melvin Ave.
Racine, WI 53404
414-639-8357
Fax: 414-639-7152

Michigan Flame Hardening Co.
2241 Bellingham
Troy, MI 48083
810-689-3737
Fax: 810-689-0680

Fairfield, the largest non-OEM U.S.
custom gear and drive system manufac-
turer, offers you the most extensive
heat treating and surface preparation
capabilities in the industry for your
contract manufacturing needs:

• More Than 60 Furnaces &
Thermal Treatment Operations

• Normalizing & Annealing
• Quenching & Tempering
• Shot Peening & Blasting
• Straightening ~
• Induction Hardening ~
• Full Metallurgical Lab ~
• GasCarburizing & Nitriding ~
• PressQuenching

Find Out More. Call Mike Bowen,
Manager, or visit Fairfield's 600,000
square-foot manufacturing facility today.

FAIRFIELD
GEARED FOR EXCELLENCE

Fairfield Manufacturing Company, Inc.
First in Custom Gears and Drive Systems

U.S.52 South
P.o. Box 7940
Lafayette, IN 47903-7940 U5A
Telephone (765) 474-3474
FAX (765) 477-7342

PRECISION FACE
GEAR COUPLINGS

• DesignedToYourSpecifications • SupernaturalLife
• Incredible Repeatability • Natural Positioning Accuracy

A. G. Davis/ AA Gage
6533 Sims Drive, Sterling Heights, Michigan 48313

Telephone 810 977-9000 Fax 810 977-9190

http://www.ceramics.com/linduers
mailto:MANNINGS@worldnett.att.net
mailto:Mannings@aol.com
mailto:annamtr@dimensional.com


Nve Rheo:lube 377AL solves performance
problems. Designed for a high-load. high-RPM planetary gear.
it boosted gear set life from 20.000 to 50.000 cycles-al more
than twofold increase. Suitable for temperatures as low as
--40Co and fortified with special wear, oxidation and corrosion
inhibitors, Nye Rheolube 371Al is just one of the many syn-
thetic lubricants Nye designs for lubsd-tor-lite gearing applica-
tions. From motors in household appliances, to power tool gear
trains, 10 ASS systems and superchargers, get the performance
edge with Nye. Call, fa~, or write for data and samples.

PO Box 8927
New 8edford, MA 02742· 8927
Phon.: 5OI·996·6J21 fax; 508·997·5285
E-Mail ;Iechhelp~nyelubricants.com

S Website: www nyeJubricantuom

CIRCLE 1122

Angular tr,ansmission
or elloth COIl,plin,gl

With Cylkro®face gears the
choice is up to you. Paired with a
cylindrical pinion, the Cylkro® gear is, the
revolutionary alternative to bevel gears. The
combination of two spur Cylkro®gears standsIor a
zero-backlash tooth coupling. Interested!

"U,...'

';
~/I CR,Q'WIIIiII G,.AII ,•. V.,

'Buur •• r<tr.at 200 Nl~7,544 RG Ensc hede
Tel. +31-(0)53-4773622 'Fax +31-(0)53-4719147
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____ COMPANY IN:DEX _
Michigan Induction inc.
8468 RODda Dr.
Canton, MI48187
31.3-459-8514
Fax: 313-459-8795
:E-mail: mimaster@OI!ollline.com
Web: www.michigall·/nduction.com

Midland Metal Treating Inc.
5512 W. Ahways Ave.
Franklin, WI 53132
414-421-5140
Fax: 414-421-2360

Midwest Flame Hardening Inc.
500 W. 1501hSt.
East Chicago. IN 46312
219-397-8423
Fax: 219-397-8480

Midwestern Machinery Co.
902 E. 4th Street
Joplin, MO 64802-2214
417 ·624·2400
Pax: 411-624-2430
Web: """"".mwdrilt.clJm

Modem Industries Inc.
613 West Uth SI.
Erie. PA 16512
814-455-8061
Fax: 814-454·3090

Modem Metal Processing Inc.
3448 Corwin Rd.
P.O. Box 22
Williamston, MI 48895
517-655-4402
P,ax: 517-655-3795

Molol1Gear & Shaft
335 E. Illinois SI.
Palatine, IL 60067
847-259·3750
Pax: 847-705-8349

Mountain Metallurgical Corp.
P.O. Box 460
Elizabethton, 'IN 37644
423-543-7212
Fax: 423·542-3519

KPTA-=nca
27525 Newhall Ranch Rei. Unit 4
Valencia. CA 91355
805-257-1933
Fax: 805-257-1936
E-mail: mpl-jell@plasma-nilride.com
Web: www.plasma-nirrid~.com

: N

ationa!. Bl'OlIcli ,& Macbine
nsoo 23, Mile Rd.
Macomb,. MI ,48044
810·263·0100
FIlX.: 810·26345'11

NationalInduction Heating:
630 E. Ten Mile Rd,
Hazel Park. MI 48030
81.0-547-5700
Fax: 8\0-547-5702.

National Metal Processing Inc.
450 N. Estill Ave,
Richmond. KY 40476
606-623-929 ]
Fax: 606-623-9291
E-mail: NSGraves@aoLcQm

Nenleson Steel Treating
IJ71 E. 45th SI.
Cleveland, OH 44103
216-881-81.00

Pax: 216-881-6811

lire!!: leW Thdmolo,gl _ Inc,
41H II!lai.nway Drive
Burlington, Ontario
1.7.L 5 H:anadll.
905·319·9.2511
Fall:~S·319·9260
E·:mall: ,nmtburl@w.orldchat.com
Web: W'II'w.od,sseuIttrttill'u

Nllru. Metal! Technologies lnr.
P;O.8ollt ISS
MIlSOn. MI 48854
517·676·63701
Fax: 5[7.676.6427
E-mail: nitrts@voyagtr.lltt
Web: 'wIIIHI.od'yscsee.netrn/"'-'x

itre~ Metal Teebno'logJes Inc.
3480; Poirier Blvd.
51. Laurent, Quebec
H4R ZJS Cl!nad!!
514-333·83fiO
FM 514.333.1899
E-mail: nmlsl1@lUi.cll
Web: 1II_.odysst!e.ndr:nilnx

Nitro- Vile Heat Treating Inc.
2.3080 Dequindre
Wamn" MI 48091
811}.754-4350
Fax: 810-1:54-:51'9.5

Nitron Inc.
26 Wellman Sl
Lowell. MA01851
508-458-3030
Fax: 508-458-3/31

S. Windsor, CT 06074
86(1..528-9239

I Fax: 860-291.9939

OakJ!Uld Metal Treating Co.
450 Derby Ave.
Oakland. CA 94601
510-261-9675
Fax: 511)..261·5678

Ohio Metallurgical Service
1033 Clark 51.
Elyria, OH 44.036
216-365-4105
Fax: 216-36.5-9527

P & L Heat Treating & Grinding
313 E. Wood SI..
Youngstown, OH 44:503
216-746-1339'
Fax.: 216-746-7029

Panek Laboratories Inc.
225 S. Hollywood Rd.
HOWllil.LA70360
504-851-5310
fax: 5.04-851-5312

Paulo Products Co.
705 N. 22nd si.
Bessemer. AL 35020
205-428-1294
Fax: 205-425·9841
E-mail: GMaJsl!).@paulo-uJ.com

mailto:mpl-jell@plasma-nilride.com
mailto:,nmtburl@w.orldchat.com
mailto:nmlsl1@lUi.cll


The Induction Scanner Store

Scanpack
with
Magnescan III
Controls

Corporate, Heacl'quall1ers:
1745 Overland Ave., Warren, Ohio 44483
1·800-547·1527 • Fax: 330·372·8608
Toronto, Canada: 905·6834980

I IHORIIZONTAL
SINGLE SPINDLE

o DUAL SPINDLE
a MAGNESCAN II (4 LINE)

MAGNESCAN I'll (CRT)
MANUAL LOAD/Uf'>JLOA()
AUTO LOAD/UNLOAD

T"O DIA. PART I

_ TO _.. _ ,-"TH. IPAIRT_

• Warren. Ohio USA • Toronto, Canada· Oxted, England
• Caracas, Venezuela' Sao Paulo. Brazil· Seoul. Korea' Melbourne. Australia
• Bilbao, Spain·' Tokyo, ,Japan. Fraser, Mlchlgan USA ,j Mexico D.F .• Mexico

The \I\oby The \I\obrld tnducts Its Business .
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Paulo Products Co.
4827 Chelsea
Kansas City, MO 64130
816-861-7500
Fax: 816-924-7300
E-mail: DCoulis@paulo-us.com

Paulo Products Co.
1540 Channel Ave.
Memphis, TN 38113
901-948-5523
Fax: 901-948-7501
E-mail: DKermick@paulo-us.com

Paulo Products Co.
1307 Rutledge Ave.
Murfreesboro, TN 37129
615-896-1385
Fax: 615-895-9613
E-mail: JJenkins@paulo-us.com

Paulo Products Co.
3206 Ambrose
Nashville, TN 37207-3206
615-228-2526
Fax: 615-228-2734
E-mail: EPfrommer@paulo-us.com

Paulo Products Co.
5711 West Park Ave.
St. Louis, MO 63110
314-647-7500
Fax: 314-647-7518
E-mail: NPr;nce@paulo-us.com

Penna Flame Industries Inc.
RR#3 Box 14B
Zelienople, PA 16063
412-452-8750
Fax: 412-452-0484
E-mail: jorr@pennajlame.com
Web: www.pennajlame.com

Pennsylvania Metallurgical Inc.
315 Columbia St.
Bethlehem, PA 18017
610-691-1313
Fax: 610-691-2662

Peters Heat Treating Inc.
215 Race Sl.
Meadville, PA 16335
814-333-1782
Fax: 814-333-2533

pfauter-Maag Cutting Tools
1351 Windsor Rd.
Loves Park, IL 61111
815·877 ·8900
Fax: 815-282-0264

Phoenix Heat Treating Inc.
2405 W. Mohave
Phoenix, AZ 85009
602-258-7751
Fax: 602-258-7767
E-mail: info@phxheatreat.com
Web: www.phxheatreat.com

Pitt-Tex Inc.
PO Box 109
Latrobe, PA 15650
412-537-2009
Fax: 412-537-2140
E-mail: Pitt-Tex@prodigy.net

Precision Heat Treating Corp.
2711 Adams Center Rd.
Fort Wayne, IN 46803
219-749-5125
Fax: 219-749-0108

Progressive Engineering Co.
2010 E. Main St.
Richmond, VA 23223

804-648-7221
Fax: 804-780-2230

Progressive Steel Treating Inc.
922 Lawn Drive
Rockford, IL 61111
815-877-2571
Fax: 815-877-7922

Racine Heat Treating Co.
1215 8th SI.
Racine, WI 53403
414-637-9893
Fax: 414-637-985",

RebcolRolocklMtech
P.O. Box 375
Jefferson, OH 44047
440-275-3075
Fax: 440-275-3075

Revas Engineering Co.
555 W. 16th SI.
Indianapolis, IN 46202
317-635-6311

Richter Precision Inc.
1021 Commercial Ave.
East Petersburg, PA 17520
717-560-9990
Fax: 717-560-8741

Roboduction Thermal Processing
P.O. Box 5090
Southfield, MI 48086
810-356-2577
Fax: 810-356-3989

Rochester Steel Treating Works
962 East Main Sl.
Rochester, NY 14605
716-546-3348
Fax: 716-546-1684

Rotation Products Corp.
2849 N. Catherwood Ave.
Indianapolis, IN 46219
317-542-8563
Fax: 317-542-1171

Scot Forge
8001 Winn Rd. Box 8
Spring Grove, lL 60081
847-587-1000
Fax: 847-587-2000
E-mail: sales@scotforge.com
Web: scotforge.com

Shanafelt Mfg. Co.
2633 Winfield Way N.E.
Canton, OH 44705
216-455-0315
Fax: 216-455-4487

Shore Metal Treating Technology Inc.
5475 Avion Park Dr.
Cleveland, OH 44143
216-473-2020
Fax: 216-473-0947

S.K.S. Heat Treating Inc.
3286 Industrial Dr.
Saginaw, MI 48601
517-777-0270
Fax: 517-777-0273

Solar Atmospheres Inc.
1969 Clearview Dr.
Souderton, PA 18964

800-347-3236
Fax: 215-723-6460
E-mail: injo@solaratm.com
E-mail: www.solaratm.com

Sonee Heat Treating Corp.
3900 N. 31 st Ave.
Phoenix, AZ 85017
602-277-4757
Fax: 602-230-7811

Southeastern Heat Treating Inc.
10 Old Shoals Rd.
Arden, NC 28704
704-684-4572
Fax: 704-684-5982

Specialty Heat Treating Inc.
105 W. Sanderfer Rd.
Athens, AL 35611
205-233-1147
Fax: 205-232-5595

Specialty Heat Treating
55226 c.R. 1 N.
Elkhart, IN 46514
219-295-2491
Fax: 219-295-1752

Specialty Heat Treating Inc.
3700 Eastern Ave. SE
Grand Rapids, MI 49508
616-245-0465
Fax: 616-245-3060

Specialty Heat Treating of Holland, Inc.
3270 John F. Donnelly Dr.
Holland, MI 49424
616-399-6880
Fax: 616-399-7504

Specialty Steel Treating
31610 W. Eight Mile Rd.
Farmington Hills, MI 48336
810-478-5900
Fax: 810-478-9626

Specialty Steel Treating
34501 Commerce Rd.
Fraser, MI 48026
810-293-5355
Fax: 810-293-5390

State Heat Treat Inc.
520 32nd SI. S.E.
Grand Rapids, MI 49548-2304
616-243-0178
Fax: 616-243-6337
E-mail: rharvey@iserv.net

Steel Treaters, Inc.
100 Furnace SI.
Oriskany, NY 13424
315-736-3081
Fax: 315-736-8849

Sun Steel Treating Inc.
550 Mill St.
S. Lyon, MI 48178
248-471-0844
Fax: 248-437-3140

Suncoast Heat Treating
316 S. Hughey Ave.
Orlando, FL 32801
407 -843- 7145
Fax: 407-422-3276

Sun coast Heat Treating
3181 SW 15th St.
Pompano Beach, F.L 33069
305-968-6200
Fax: 305-972-0970

Tampa, FL 33614
813-870-1510
Fax: 813-871-3792

Superior Metal Treating
2540 Indiana Ave.
Kansas City, MO 64127
816-924- 1966
Fax: 816-924-3199

Syracuse Heat Treating Corp.
7055 Interstate Island Rd.
Syracuse, NY 13209
315-451-0000
Fax: 315-451-3895
E-mail: www.SyracuseHeatTreating.com

T. N. Woodworth Inc.
1600 Farrow St.
Ferndale, MI 48220
810-541-1960
Fax: 810-541-3864

Therm Tech of Waukesha, Inc.
301 Travis Ln.
Waukesha, WI 53186
414-549-1878
Fax: 414-549-4320

Thermal Braze Inc.
230 Juno SI.
Jupiter, FL 33458
561-746-6640
Fax: 561-746-7452

Thermal Metal Treating Inc.
314 S. Pine Sl.
Aberdeen, NC 28315
910-944-3636
Fax: 910-944-3280

Thermal Treatment Center
28910 Lakeland Blvd.
Wickliffe, OH 44092
216-881-8100
Fax: 216-881-6811

Thermet Inc.
203 Travis Lane
Waukesha, WI 53186
414- 544-9800
Fax: 414-544-5959
E-mail: thermet@aol.com

Thermo Electron Metal Treating Div.
1575 W. Pierce SI.
Milwaukee, WI 53204
414-645-2226
Fax: 414-645-9118

Thermo Treaters Ltd.
10 1 McCoy Creek Dr.
Buchanan, MI 49107
616-695-6700
Fax: 616-695-6737

Tocco, Inc.
30100 Stephenson Hwy.
Madison Heights, MI 48071
810-399-8601
Fax: 810-399-8603

TracTech Inc.
11405 Stephens Dr.
Warren, MI 48090
810-759-3880
Fax: 810-759-1645

Treat All Metals Inc.
5140 N. Port Washington Rd.
Milwaukee, WI 53207
414-962-2500
Fax: 414-962-4702

mailto:DCoulis@paulo-us.com
mailto:DKermick@paulo-us.com
mailto:JJenkins@paulo-us.com
mailto:EPfrommer@paulo-us.com
mailto:NPr;nce@paulo-us.com
mailto:jorr@pennajlame.com
http://www.pennajlame.com
mailto:info@phxheatreat.com
http://www.phxheatreat.com
mailto:Pitt-Tex@prodigy.net
mailto:sales@scotforge.com
mailto:injo@solaratm.com
http://www.solaratm.com
mailto:rharvey@iserv.net
http://www.SyracuseHeatTreating.com
mailto:thermet@aol.com


Trojan Heat Treat Inc.
320 East Plain St.
Homer. MI 49245
517-568-4403
Fax: 517-568-4435

Trutec Industries Inc.
4700 Gateway Blvd.
Springfield, OH 45502
513- 323-8833
Fax: 513-323-9192

Zion Industries
6229 Grafton Rd.
Valley City, OH 44280
216-225-3246
Fax: 216-483-3942

MASTER GEARS
SPUR AND HELICAL

We've been supplying the gear industry for over 30
years with reliable SERVICE and QUALITY all our
master gears being to spec.
We are also expert at refurbishing worn or damaged
master gears (for example, the automotive industry).
Every gear we deliver is precision ground and backed
by a Parker test certificate. =- -_
Call to discuss your ~.
requirements with us. :;

."",,""-

Universal Heat Treating
3878 E. 93rd St.
Cleveland, OH 44105
216-641-2000
Fax: 216-641-6703

Vacu Braze
115 Lower Morrisville Rd.
Fallsington, PA 19054
215-736-9262
Fax: 215-736-9343

Walker Heat Treating
1060 I Briggs Rd.
Cleveland, OH 44111
216-881-8100
Fax: 216-881-6811

Wall Colmonoy Corp.
30261 Stephenson Hwy.
Madison Heights, MI 4807 I
810-585-6400

Wall Colmonoy Corp.
4700 SE. 59th St.
Oklahoma City. OK 73135
405-672-1361
Fax: 405-670-3763

Washington Metallurgical Services
244 76th Ave. South
Seattle. WA 98134
206-622-8960
Fax: 206-623-5045 NEED AN

!\NS~E~
FAST?

Wear-Ever Surface Treating Corp.
14326 E. Nine Mile Rd.
Warren. MI 48089
810-778-2330
Fax: 810-778-2393

Weiss Industries Inc.
Metallurgical Services Division
P.O. Box 157
Mansfield, OH 44901
419-526-2480
Fax: 419-526-1158

Put it in the Question & Answer
section on TM

The Gear Industry Home Page .
Western Stress Inc.
7523 Whitepine Rd.
Richmond, VA 23237
804-271-5447
Fax: 804-271-7692
E-mail: slress@aol.com

One of the hottest departments on
the G1HpTM is the Q & As.

Launch your question into cyberspace
and let your peers answer it.Westside Flame Hardening Inc.

38200 Executive Dr. North
Westland, MI 48185
313-729-1665
Fax: 313-729-3520

Wohlert Corp.
708 E. Grand River Ave.
Lansing, M I 48906
5 I 7-485-3750
Fax: 517-485-050 I

mailto:slress@aol.com


F'romyou'rs'ingl,e
source for computerized
analyticailiand f,unctional
gag.ing systems
• 'Gear et" server automatically

shares data for SPC, remote
anaJ'ysisand archiving.

• Simple, familiar Interface ideal for
manufactunag cell operators.

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

• Pentium" based technology.
• Complete training and applications

support with every system,

3500 Seri.es CNC Gear
Manufacturing Process 'Control
Systems offer full four-axis DexibHityand
unsurpassed accuracy Certification to
.OOImm traceable to NIST and probe

resolution to .00002mm. You get
greater productivity,. too, with up
to 20% faster throughput and
capacities to 9S.11 in. diameter:

200 Series Systems provide all the
performance and durability of the Iarger
systems, but in a 'compact. size that's
perfect for high production parts up to
lO" in diameter.

.,
.'•

....... '..' .
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'.•'.•'.'...-•••-••••

GRS-ZDouble-flank 'Gear RoHer
System combines proven p rfonnance
with easy-to-n e PC compaJibleoftware
to make inspection accurate and simple.
Totali.compo ite,l.Ootb,-to-tootb and
runouttests determine if parts conform
to specification. ,Computer analysis lets
users specify A:G~1Aor DIN standards

then detenni~e the class of gear
achle ed,

••
•.'

Dimensi,ons Ov,er Pins Gage measures
actual tooth thickness at the pitch
dlam .tel': A unique constant-pressure
gaging head assures repeatability and
accuracy over the full range of the gaging,
S}'SteID-whllegreater throughput allows
you to inspect 810re
part and reduce
p,[loduclion costs.

Other M&M Precision Systems
inspection p.rodut1s:
'. Master Gears
• Spline 'Gages
• Variable Splilne Indicators
• Fixtllre Gages
-Arbors
F'ree brochure Call937/859'-_2,73,
or fax 9371859-4452.

,PRECIBIIIN
,BYIITEMII
,eIlRPORAIIIIN

"THE ,Me I,ROLOGY& MOTION P,EOP,L.E"·
CIRCLE 14(1,



Welcome to the new 1998 Gear Technology Directory of Heat Treating Advertisers Index on page 48.
Services. Use the lists below to locate companies according to the kinds of While we have made every effort to ensure that company names and
heat treating services they provide. Complete company names, addresses, addresses are correct, we cannot be held responsible for errors of fact or
phone and fax numbers and e-mail and Web site addresses, where available, omission. If your company was not listed in this directory, and you would like
can be found in the Company Index Section. Gear Technology advertisers are to be included in 1999, please call 847-437-6604.
shown in boldface type. To find the pages on which their ads appear, see the

AGE HARDENING ALUMINUM TREATING Brazing & Metal Treating Inc.-Dallas Grinding AUSTEMPERING
Advanced Heat Treat Advanced Heat Treating ofMN Hinderliter Heat Treating Prutek Laboratories Inc. Abbott Furnace

Corp. - Monroe Alliance Metal Treating Brite Brazing [nc.- Tarzana Paulo Products Co.- Accurate Steel Treating
Advanced Heat Treat American Heat Treating Brite Metal Treating Inc. Hinderliter Heat Treating Bessemer Advanced Metallurgical

Corp. - Waterloo Am. Met. Treating Inc. Burbank Steel Treating Inc. Inc.-Tulsa Paulo Products Co.- Technology
Advanced Metallurgical Beehive Heat Treating Cal-Doran Division Hitech Metallurgical Co. Kansas City Alco Heat Treating Corp.
Alliance Metal Treating Benedict-Miller Carolina Commercial Heat Horizon Steel Treating Inc. Paulo Products CO.- Am. Met. Treating Inc.
Alpha Heat Treaters Certified Metal Craft Treating Horsburgh & Scon Co. Nashville AP Westshore
American Heat Treating Cincinnati Steel Treating Caterpillar Industrial Houston Rame Hardening Paulo Products Co.- Applied Process Inc.
Am. Met. Treating Inc. Coleman Commerical Products Inc. HTG-HiTech Aero St. Louis Beehive Heat Treating
Beehive Heat Treating Heat Treating Century Sun Metal Treating Hudapack - Elkhorn Pennsylvania Metallurgical BodycotefHinderliter
Benedict-Miller Delphi Engineering Certified Heat Treating Inc. Huron Metallurgical Peters Heat Treating Inc. Burbank Steel Treating Inc.
Burbank Steel Treating, Dixie Heat Treating Certified Metal Craft Lnc. Hydro-Vac Pfauter.Maag Cutting Tools Century Sun Metal Treating
Century Sun Metal Treating Dixie Machine & Heat Chicago Flame Hardening Hy- Vac Technologies Inc. Phoenix Heat Treating Inc. Certified Metal Craft Inc.
Certified Metal Craft Treating Inc. Chicago Induction Tlliana Heat Treating Inc. Pitt-Tex Inc. Edwards Heat Treating
Cincinnati Steel Treating Drever Heat Treating Cincinnati Rame Intpact Strategies Inc. Precision Heat Treating Elmira Heat Treating
City Steel Treating East-Lind Heat Treat Hardening Co. Induction Metal Treating Progressive Steel Treating Engineered Heat 1reat, Ine.
Coleman Commercial Edwards Heat Treating Cincinnati Gear Co. Induction Services Inc. Racine Heat Treating Co. Euclid Heat Treating Co.

Heat Treating Elmira Heat Treating Cincinnati Steel Treating lnductoheat Inc. Richter Precision Inc. Rame Metals Processing
Delphi Engineering Flame Metals Processing City Steel Treating Inc. Industrial Metal Treating Rochester Steel Treating Fox Steel Treating Co.
Detroit Steel Treating Co. General Heat Treating Cleveland Flame Industrial Steel Treating Co. Rotation Products Corp. FPM Heat Treating-

II
Dixie Heat Treating Gibson Heat Treat Hardening Co. Industrial Steel Treating Inc. S.K.S. Heat Treating Inc. Elk Grove
Drever Heat Treating Hauni Richmond Inc. Coleman Conunercial Heat Ironbound Heat Treating Scot Forge Franklin Steel Treating Co.
East-Lind Heat Treat Hitech Metallurgical Treating Irwin Automation Inc. Shore Metal Technology Inc. General Metal Heat
Edwards Heat Treating Hi-Tech Steel Treating Commercial Induction lasco Heat Treating loc. Solar Atmospheres Inc. Treating Inc.
Elmira Heat Treating Horizon Steel Treating Commercial Steel Treating JCS Engineering & Sonee Heat Treating Corp. Gibson Heat Treat, Inc.
Engineered Heat 1reat Inc. Hy- Vac Technologies Custom Heat Treating Co. Development Southeastern Heat Treating Hl TecMetal Group-
Erie Steel Treating Inc. Industrial Metal Treating Delavan Steel Treating John V. Potero Co. Specialty Heat Treating Cleveland
Euclid Heat Treating Lindberg Heat Treating Delphi Engineering Kowalski Heat Treating Co. Inc.-Athens Horizon Steel Treating Inc.
Fenton Heat Treating Co. - Racine Detroit Steel Treating Co. Lake County Steel Treating Specialty Heat Treating Hudapack - Addison
Flame Metals Processing Metal Treating & Diamond Heat Treating Co. Lawrence Industries Inc. Inc.-Elkhart Hy- Vac Technologies Inc.
General Heat Treating Research Dixie Heat Treating Co. Lexington Heat Treat Inc. Specialty Heat Treating IIIiana Heat Treating Inc.
Gibson Heat Treat Metal Treating Inc. Dixie Machine & Heat Lindberg Heat Treating lnc.--Grand Rapids Impact Strategies Inc.
Hansen-Balk Steel Metallurgical Inc. Treating Inc. Co.-Berlin Specialty Heat Treating Industrial Steel Treating Inc.

Treating Metlab Co. Drever Heat Treating Lindberg Heat Treating Inc.-Holland Ironbound Heat Treating
Hauni Richmond Inc. Modern Metal Processing Dynamic Metal Treating CO.-Houston Specialty Steel Treating- Irwin Automation Inc.
Hinderliter - Anaheim Oakland 1etal Treating East Carolina Metal Lindberg Heat Treating Fannington Hills Jasco Heat Treating Inc.
Hitech Metallurgical Co. Paulo Products Co. Treating Inc. Co.-Melrose Park Specialty Steel Treating- Kowalski Heat Treating Co.
Hi-Tech Steel Treating - St. Louis East-Lind Heat Treat Lindberg Heat Treating Fraser Lexington Heat Treat Inc.
HTG HiTech Aero Pennsylvania MetallurgiCal Eckel Heat Treat Co.-Racine State Heat Treat Inc. Lindberg Heat Treating
Hudapack - Elkhorn Pitt- Tex Inc. Edwards Heat Treating Lindberg Heat Treating Steel Treaters. Inc. Co.-New Berlin
Industrial Metal Treating Rotation Products Corp. Elmira Heat Treating CO.-St. Louis Steel Treating Lindberg Heat Treating
Industrial Steel Treating Inc. Weiss Industries Inc. Engineered Heat Treat Inc. M & M Heat Treat Sun Steel Treating Co.-Racine
Irwin Automation Inc. Erie Steel Treating Inc. Magnum Metal Treating Inc. Suncoast Heat Treating~ Metal Improvement Co.-
Kowalski Heat Treating ANNEALING Euclid Heat Treating Co. Master Heat Treating Inc. Orlando McLeanlWichita
Lindberg Heat Treating Co. Abbott Furnace Fairfield Mfg. Co. Merit Gear Corp. Suncoast Heat Treating- Meta] Treating Inc.

- Houston ABS Metallurgical Feinblanking Ltd. Metal Improvement Co.- Pompano Beach Metallurgical Inc.
Lindberg Heat Treating Co. Processors Inc. Fenton Heat Treating Columbus Suncoast Heat Treating~ Metals Technology

- Rochester Accurate Steel Treating Flame Hardening Co. of Metal Intprovement Co.- Tanlpa Metro Steel Treating
Merit Gear Corp. Advanced Heat Treat Corp. California Lafayene Superior Metal Treating Midwestern Machinery Co.
Metal Improvement Co. -Monroe Flame Metals Processing Metal Improvement Co.- Syracuse Heat Treating National Metal Processing

-Columbus Advanced Heat Treat Corp. Fluxtrol Manufacturing Inc. McLeanlWichita Therm Tech of Waukesha Paulo Products Co.-
Metal- Tec Heat Treating ~Waterloo Fox Steel Treating Co. Metal Methods Thernlal Braze Inc. Kansas City
Metal Treaters Inc. Advanced Heat Treating lilc. FPM Heat Treating-Elk Metal Treaters Inc. Thennal Metal Treating Inc. Paulo Products Co.-
Metal Treating Inc. Advanced Metallurgical Grove Metal Treating & Research Thermal Treatment Center Murfreesboro
Metal Treating & Advanced Thermal FPM Ipsen Heat Treating Metal Treating Inc. Thermo Electron Metal Phoenix Heat Treating Inc.

Research Technologies Inc. FPM Milwaukee Metallurgical Inc. Treating Div. Sonee Heat Treating Corp.
Metallurgical Inc. Albany Metal Treating Franklin Steel Treating Co. Metallurgical Processing Thermo Treaters Ltd. Southeastern Heat Treating
Metlab Co. Alco Heat Treating Corp. Gear Company of America Metals Engineering Inc. Tocco, Inc. Steel Treaters, Inc.
Midwestern Machinery Co. Alliance Metal Treating General Heat Treating Metals Technology TracTech Superior Metal Treating
Modem Metal Processing Allread Products General Metal Heat Metlab Co. Treat All Metals Inc. Therm Tech of Waukesha
Oakland Metal Treating Alpha Heat Treaters Treating Inc. Metro Steel Treating Trojan Heat Treat Inc. Thermo Electron Metal
Paulo Products Co. - American Brazing Geo. H. Porter Steel Met- Tek Inc.-Clackamas Universal Heat Treating Treating Div.

Nashville American Heat Treating Treating Co. Met-Tek Inc.-Racine Vacu Braze
Pennsylvania Metallurgical Am. Met. Treating Tnc. Gibson Heat Treat Inc. Michigan Induction Inc. Walker Heat Treating BLACK OXIDING
Phoenix Heat Treating Atmosphere Annealing Inc. Grand Rapids Heat Midland Metal Treating Inc. Wall Colmonoy Corp. Abbott Furnace
Pitt-Tex Inc. Beehive Heat Treating Inc. Treating Co. Mid-West Flame Hardening Washington Metallurgical Advanced Heat Treat
Progressive Steel Treating Benedict-Miller Inc. H & M Metal Processing Midwestern Machinery Co. Services Corp. - Monroe
Racine Heat Treating Co. Bennett Heat Treating & Hansen-Balk Steel Treating Modern Industries Inc. Weiss Industries Inc. Advanced Heat Treat
Richter Precision Inc. Brazing Co. Hauni Richmond Inc. Modern Metal Processing Westside Flame Hardening Corp. - Waterloo
Rotation Products Corp. BodycotefHinderliter Heat Treat Corp. of Mountain Metallurgical Advanced Heat Teating Inc.
Solar Atmospheres Inc. Bomak Corp. America National Induction Heating AUSFORMING Alco Heat Treating Corp.
Speciality Heat Treating The Bowdil Co. Heat Treating Services National Broach ABS Metallurgical Alpha Heat Treaters

-Grand Rapids Braddock Metallurgical Hl TecMetal Group- National Metal Processing Processors Inc. Benedict-Miller
Superior Metal Treating Braddock Metallurgical Cleveland Nettleson Steel Treating Certified Metal Craft Inc. Detroit Steel Treating Co.
Syracuse Heat Treating Alabama Hitech Metallurgical Co. Nitro- Vac Heat Treating Cincinnati Gear Co. Gibson Heat Treat
Thermal Braze Inc. Brazing & Metal Hi-Tech Steel Treating Inc. 0& W Heat Treat Inc. Kowalski Heat Treating Co. Hauni Richmond Inc.

Treating-Oeveland Hinderliter Heat Treating Oakland Metal Treating Co. Metals Technology Hi-Tech Steel Treating
Brazing & Metal Treating Inc.-Anaheim Ohio Metallurgical Service Met- Tek Inc.-Clackamas Horsburg & Scott

ofKY Hinderliter Heat Treating P & L Heat Treating & Impact Strategies, Inc.
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Ironbound Heat Trealing
Kowalski Heat Treating
Midweslem Machinery Co.
Paulo Products Co.

- Kansas City
Paulo Products Co.

- Memphis
Paolo Products Co.

- St. Louis
Phoenix Heat Trealing
Superior Melal Treating
Syracuse Heat Treating
Universal Heal Treating

BLAST CLEANING
Alliance Melal Trealing
Alpha Heat Treaters
American Heat Treating
Am. Mel. Trealing Inc.
Beehive Heat Treating
Benedict-Miller
Burbank Steel Treating, Inc.
Century Sun Metal Treating
Certified Metal Craft
Cincinnati Steel Treating
Delroil Steel Treating Co.
Dixie Heat Treating
Drever Heat Treating
East-Lind Heal Treat
Edwards Heal Treating
Elmira Heal Treating
Erie Steel Treating Inc.
Euclid Heat Treating
Fenton Heat Treating
Flame Metals Processing
FPM Ipsen Heat Trealing
General Heat Treating
Gibson Heat Treat
Hanson-Balk Steel

Treating
Hauni Richmond Inc.
Hi-Tech Steel Treating
Industrial Melal Treating
Industrial Steel Treating Inc.
Kowalski Heat Treating
Lindberg Heat Treating

Co. - Houston
Merit Gear Corp.
Metal Improvement Co.

-Columbus
Metal Trealers Inc.
Melal Treating Inc.
Metallurgical Inc.
Metlab Co.
Midwest Flame Hardening
Midwestern Machinery Co.
Oakland Metal Treating
Paulo Products Co.

- Nashville
Pennsylvania Metallurgical
Phoenix Heat Treating
Progressive Steel Treating
Racine Heat Treating Co.
Solar Atmospheres Inc.
Superior Metal Treating
Syracuse Heat Treating
TracTech
Treat All Metals
Universal Heat Treating
Westside Flame Hardening

BORONIZING
Lindberg Heat Treating

Co. - Houston
Lindberg Heat Treating

Co. - Rochester

BRAZING
Abbott Furnace
Aleo Heal Treating Corp.
Allread Products
American Brazing
Am. Mel. Treating Inc.
BodycotelHinderliter
Brazing & Metal Treating

ofKY
Brazing & Melal Treating

ofMN

Certified Heat Treating Inc.
Certified Metal Craft
Chicago Induction
Coleman Commercial Heat

Treating
Delavan Steel Treating
Drever Heat Treating
Dynamic Metal Treting
East Carolina Melal

Treating Inc.
Edwards Heat Treating
Elmira Heat Treating
Fenton Heat Treating
Flame Metals Processing
Fluxtrol Manufacturing, Inc.
FPM Heat Treating-

Elk Grove
FPM Ipsen Heat Treating
FrankLin Steel Treating Co.
General Heat Treating Corp.
Gibson Heat Treat Lnc.
Good Earth Tools, Inc.
Hauni Richmond Inc.
H! TecMetal Group--

Cleveland
Hinderliler Heat Treating

Inc.-Anaheim
Hinderliter Heat Treating

Inc.-Dallas
Hinderliter Heat Treating

Inc.-Tarzana
Hitech Metallurgical Co.
Hi-Tech Steel Treating Inc.
Horizon Steel Treating Inc.
HTG-HiTech Aero
Hy- Vac Technologies Inc.
Induction Metal Treating Co.
Inducloheal Inc.
Industrial Metal Trealing
Industrial Steel Treating
Lindberg Heat Treating

Co.-Berlin
Lindberg Heat Treating

Co.--St. Louis
Magnum Metal Treating
Mannings U.S.A.
Merit Gear Corp.
Metal Improvement Co.-

McLeanlWichita
Metal Treating & Research
Metal Treating Inc.
Metallurgical Inc.
Metals Technology
Modem Industries Inc.
Modem Metal Processing
Nationallnduclion Heating
Nitro- Vae Heat Treating
0& W Heat Treat Inc.
Paulo Products CO.-

Sl. Louis
Pennsylvania Metallurgical
Precision Heat Treating
Progressive Steel Treating
Racine Heat Treating Co.
Solar Almospheres Inc.
Sonee Heat Treating Corp.
Specialry Heat Trealing

inc.-Athens
Specialty Heat Treating

Inc.-Elkhart
Specialry Heat Treating

Inc.-Grand Rapids
Specialty Heat Treating

Inc.-Holland
Specialry Steel Treating-

Fannington Hills
Steel Trealing
Suncoast Heat Treating-

Tampa
Superior Metal Treating
Syracuse Heat Treating
Thermal Braze Inc.
Thennal Treatment Center
Thermo Electron Metal

Treating Div.
Wall Colmonoy Corp.

CARBONITRIDING
Abbott Furnace
ABS Melallurgical

Processor> Inc.
Accurate Steel Treating
Advanced Heat Treating Inc.
Advanced Thermal

Technologies Inc.
Albany Metal Treating
Aleo Heat Treating Corp.
Alliance Metal Treating
Alpha Heat Treater>
American Heat Treating
American Metal Processing
Am. Met. Treating Inc.
Beehive Heat Treating Inc.
Benedicl-Miller Inc.
Bennett Heat Treating &

Brazing Co.
BodycotelHinderliter
Braddock Metallurgical
Braddock Metallurgical

Alabama
Brite Metal Treating Tnc.
Burbank Steel Treating, Inc.
Cal-Doran Division
Carolina Conunercial Heat
Caterpillar Industrial

Products Inc.
Century Sun Metal Treating
Certified Heat Treating Inc.
Cincinnati Gear Co.
Cincinnati Steel Treating
Ciry Steel Treating Inc.
Coleman Commercial Heat
Commercial Steel Treating
Delavan Steel Treating
Detroit Steel Treating Co.
Diamond Heat Treating Co.
Dixie Heat Treating Co.
Dixie Machine & Heat

Treating Inc.
Drever Heat Treating
East-Lind Heat Treat
East Carolina Metal

Treating Tnc.
Edwards Heat Treating
Elmira Heat Treating
Engineered Heat Theat Inc.
Erie Steel Treating Inc.
Euclid Heat Treating Co.
Fairfield Mfg. Co.
Feinblanking Ltd.
Flame Metals Processing
FPM Heat Treating-

Elk Grove
FPM Ipsen Heat Treating
FPM Milwaukee
Franklin Steel Treating Co.
General Heat Treating
General Metal Heat

Treating Inc.
Grand Rapids Heat

Treating Co.
Hauni Riclunond Inc.
Heal Treat Corp. of

America
Heat-Treating Inc.
H] TecMetal Group--

Cleveland
Hinderliter Heat Treating

Inc.-Anaheim
Hinderliter Heat Treating

Inc.-Dallas
Hinderliter Heat Treating

Inc.-Tarzana
Hinderliter Heat Treating

Inc.-Tulsa
Hi-Tech Steel Treating Inc.
Horizon Steel Treating Inc.
Hudapack - Elkhorn
Huron Metallurgical Inc.
llliana Heat Treating Inc.
Impact Strategies Inc.
Induction Metal Treating
Industrial Metal Treating
Industrial Steel Treating Co.
Industrial Steel Treating Inc.

lronbound Heat Treating
Jasco Heat Treating Inc.
Lake County Steel Treating
Lawrence Industries Inc.
Lexington Heal Treat Inc.
Lindberg Heat Treating Co.

-Berlin
Lindberg Heat Treating Co.

-Houston
Lindberg Heat Treating Co.

-Melrose Park
Lindberg Heat Treating Co.

-Racine
Lindberg Heat Trearing Co.

-Rochester
Lindberg Heat Treating Co.

--St. Louis
Magnum Metal Treating
Merit Gear Corp.
Metal Improvement Co.-

Columbus
Melal Improvement Co.-

Lafayette
Metal Improvement Co.-

McLeanlWichila
Melal Treaters Inc.
Melal Treating Inc.
Metal Treating & Research
Metallurgical Inc.
Metallurgical Processing
Metals Engineering Inc.
Metals Technology
Metlab Co.
Metro Steel Treating
Met-Tek Inc.-Oackamas
Met-Tek Inc.-Racine
Midland Metal Treating Inc.
Midwestern Machinery Co.
Modem Industries Inc.
Mountain Metallurgical
National Broach

ational Metal Processing
Oakland Metal Treating Co.
Ohio Metallurgical Service
Paulo Products Co.-

Bessemer
Paulo Products Co.-

Kansas City
Paulo Products Co.-

Memphis
Paulo Producls Co.-

Murfreesboro
Paulo Products Co.-

Nashville
Paulo Products Co.-

Sl. Louis
Pennsylvania Metallurgical
Peters Heat Treating Inc.
Phoenix Heat Treating Inc.
Precision Heat Treating
Progressive Steel Treating
Racine Heat Treating Co.
Rochester Steel Treating
ROlation Products Corp.
S.K.S. Heat Treating Inc.
Shore Metal Technology
Southeastern Heat Treating
Specialiy Heat Treating Inc.

-Athens
Specialiy Heat Treating Inc.

-Elkhart
Specialty Heat Treating Inc.

-Grand Rapids
Specialiy Heat Treating Inc.

-Holland
Specialty Steel Treating-

Farmington Hills
Specialty Steel Treating-

Fraser
State Heal Treat Inc.
Steel Treater>. Inc.
Steel Treating
Suncoast Heat Treating-

Orlando
Suncoast Heal Treating-

Pompano Beach
Suncoast Heat Treating-

Tampa

BRilLIANT IDEAS IN
NITRIDING &

NITROCARBURIZING!
822 KIM DRIVE
P.O. BOX 155,

MASON, MI 48854
TEL: 517-676-6370
FAX: 517-676-6427

E-MAIL: nitrex@voyager.net

4211 MAINWAY DRIVE
BURLINGTON, ONTARIO

L7L 5N9 CANADA
TEL: 905-319-9258
FAX: 905-319-9260

E-MAIL: nmtburl@worldchat.com

3480 POIRIER BLVD.
S1, LAURENT, QUEBEC

H4R 2J5 CANADA
TEL: 514-333-8360
FAX: 514-333-1899

E-MAIL: nitrex@odyssee.net

Please visit our home page at
www.odyssee.neU-nitrexl

• Ion Nitriding Specialists
• Featuring Eco-Glo
• Full Metallurgical Lab
• Contact James B. Smith III for
technical consultation & quotations.

IE••••..1 ENGINEERED HEAT TREAT. INC.
31271 STEPHENSON HWY.
MADISON HEIGHTS. MICH. 48071
(2481 588-5141 • Fax (248) 588-6533

Certified Services
CARBURIZE and HARDENING· Vertical to 11" CARBONITRIOING

• DIE QUENCHING· VACUUM HEAT TREATING
• NEUTRAL SALT BATH HARDENING' NITRIOING
• DEEP FREEZING TO -120'F' MARTEMPERING

• ATMOSPHERE PROCESS CONTROLLED BY COMPUTERIZED DATA
LOGGER· STRAIGHTENING· COMPLETE lABORATORY SERVICES

N.A.O.C.A.P. Approved' Aircraft Certified
• Parts Metallurgically Engineered

ESTABLISHED IN 1959
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Gear Company of Amtrica
GenemI Heat Treating Corp.
,General Metal :Hcal

~,Inc.
Goo. H. Po=-, !Cell

T~lingCo.
Gibson HeatTreat Inc.
Grand Rapids HC<!t

Trealing Co.
Hanson,B!!Ii: SIc<el Trmillg
Hlluni, Ric.hrnond Inc.
HC<!t.1'IuI Corp. of

America
I HC<!t·TreaJiog Inc.

HI TecMetal Group
-Cleveland

Superior Mdal 'Irealing
Syr.!CI!S!! Hem Treating
T. N. Woodworth Inc.
Tberm Tecb of Wau.kesba
"lbatnaI Me!aI Treating
Thermal Treatment Celltel'
Thermo, ElecIrorJ Metal

Trea.Jing J)j'V.

Tbcn:no 'fuatm> Ud.
l'racTech
neal All Metals lnc.
TrulCClndustries
Universal Heat'T'realinJ!:
Washil1g1on Metallurgical

Services
Weisslndll5!ries me.

, Hinderliler Heal Treatins
'CARBURIZING Iru;.-Anlllll:im
Abbou Furnace Hinderliter Heat Treuting
ABS Metallurgical Inc.-Dl1Ilas

Processors Inc. Hinderl iter Heat 'fieating
ACC1JJ'3te Steel Treating Inc.- '!!!nana
Advanced Heat Treating Hinderlher Heal 'fiearmg
A..d~ Me!allurgical Inc.-TuIS1!

Teclmology Hi-Tech Steel Treating [nco
Advanced Thermal Horizon St~l1'reating [nco

Technologies .Inc. Horsburgb & Scott Co.
Albany Mefal Treating Hud!!p!!4 - E~l!horn
Ako HeI!! 'n'eaIing. Corp. Huron Metalturgicallnc.
Alliance etal Treating illiWlll Heal Treating Inc.
AIpba Heal Treaters Div. Impact StraJegies Inc.
American Heal ~ !ndUCIioo Met!!I'DeaIing,
AmI:rican MeW Pnxesslng !nduslrial Metal Trealif!J!
Am. Mel. Treating Inc. !ndusIriaI Sillel ~g Co.
AP WestsIK:tt IndnsIriai _1«1 Tn!3Iin .Inc.
Beehive Heal1:rmting Inc. IronboILnd Hea! TIa!ing
Be!!edi.ct-Miller l!!c. lrwm AulOmlllion .Inc.
Bennett Heal Treating &; Jasco Heal "Freming Inc.

Brazing Co. JCS En..ginemilll!&;
Bodycolt'iHinderlilel" Development-
Bomak Corp. L!!.k.c'Cou.nl)' Steel Ttealing
The Bowdil Co. Lawrence IndustriesInc,
BraddOCk:Metallurgical Lexington Heal 'ITen11tx;.
Braddock Metallurgical Lindberg Heal Treating Co.

Alabama -Berlin
Brite Metal Treating Inc. Lindbe.rg Heat Treating Co.
Burbank Steel Treating Inc. -Houston
Cal·Doom OM ion Lindberg Heal Treating Co.
Carolina Cornmercial Hea; -Melrosc Part

Treating Lindberg Heat Treating Co.
Caterpillar loduSlli.al -New Berlin

I'rOOucIs Inc. Llnd"berg Hut Treating Co.
Century Sun M~ta1 Treating -Ra;;inc
Certified Heal Treal.i:nglnc. Lindberg Heal Treating Co.
Ce!illled I'&!!!I Craft -Rochester
CincmruIIi Gear Co. Lindlx:JE Heal.l'mlling Co.
Cincinnati Steel Tresting -St. Louis
City SI!:eITreating Inc. M~.m MctaI T-=ti!!g Inc.
Coleman 'Co!nJ:nmrial Heal ft,~ Heal1'=tinJ! Inc.

lteating Iml 'Gear COIp.
Comme!l;iaI Steel Tn:aling MeIIIIlmprovcmenl Co.- ,
,Cusrom Heat TreatiJ1gCo. C<1/umllw1
Dela'1Ill Steel Treating Mel.!ll I.mprovomem Co.-
Detroit Steel Treating Co. . lyene
Diamond Heal Treating Co. Metal Improverneru Co.-
OWe Heal Treating Co McL.eanlWichita
Dixie Machine & Heal Mew 'l'relIlm Inc.

Treating Inc. Metal Treating til: Research
DIt""r Hea! Treating Metal Treating Illc.
Easl Carolina Metal Metallurgical Inc.

Treating Inc, MetalJ~ical Praccssing Inc.
East-Lind Heal Treat Mell!ls Engineering Lnc,
Eckel Heat Treat Meum Technology
:EiJ:lwards Heal Treating MetLb Co.
Elmirn Heal Treating Me!rOSled Trea!fug,
EngIneered Heill 'Jreat Inc. Met-T!:k :Inc.-Racin.e
Erie Steel Treating Inc. Midlm!d Metal Trerui.ng Inc.
~lid Heal "Iteatiog Co. Mid'lI'est:em Machinery Co.
FIIirfidd . 1lg,. 'Co. MCKkrn.lndLlSlries Inc.
Fciriblanking Ud. Mountain. Melllllurgical
Fenlon Heal Treating atlQnaJ Broach
Flame Me!aIs I'rooe&sing - aliorutl Mew! ~ing
Fox Sreel Treating Co. ~, Mefal Trealing Co.
FPM Heat Treating-- 0100 Metallurgical Semel!

Elk Grove P &: ,LHeal Treal.i:ng &:
!'PM Ipsen Heat 1realing Grinding
FPM MiJwaukl:e Pi!r!d! L.aborn!ories Inc.

, Frmtldin Srecl1'tealing Co. Paulo Produas Co.-
36 GE ....R TECHNOLOGY

&=mer
Paulo Products 'Co.-

KlI!!s!!s City
Paulo Products 'Co.-

Memphis
Paulo ProdiJru Co.-

MlII1'rees,boro
PauJoProducts Co~

asbvil.le
IPauJo Products Go.-

Sl Louis
i'enmylv!!l.1i!!Metallrn-gical
Petcn Heal Trealiog Inc.
'Phoenix !:leal. Treating Inc.
"Pill-Tex Inc.
Precisioo Heal trealil!g
Progressive, SreeJ Treating
Racine Hen! Treating Co.
Rochester Steel Treating
RotatlooPmduclS 'Corp.

, Shore Me!al Technology
Sonee Heat Treating Corp.
Southeastern Heal Treating
Specially Heal Trealing

.Inc.-AIh=
Specially Heal Treating

lnc.-E1khar! .
Specialty Heal Treating

Inc.-Gmnd Rapids
Specially Heal Treating

Inc.-Holllllld
Specially Skd TreJ!ling-

FamUngJoo Hills
Specialt)! Steell'reating-

Fraser
Stmlo Hen.! Treat Inc.
5!Ce11 TreaICtS.Inc.
Steel Trea.ling
Suncoast HCi\lTreating-

Odlmdo
SUJlCOOSI Heal Trealing-

Pompano Beach
Sunco;\.st Heal Treating-«

Tan.1pII
Superior Metal Treating
Syracuse Heat Treating
T. N. Woodworth Inc,
Therm Tech of Waukesha
1benool Metal T:rcating Inc.
Thermal Treatment Center
Thermo Electron MeIlll

Treating Div,
Thermo Treaters Ltd.
1'racTcch
~ All M&ls Inc.
TTIIICC Industries
Universnl HCi\I Trealing
Washington Metallurgical

Services
Wciss~Inc.
Westside Fl!!me Harderun.g

'CR1rIlGEN1CS
ABS MeIllllurgicai

Processors Inc.
ccume Steel Treating

Advanced Thennal
Technologies lee,

Mea Heal Trealiog Corp.
Alliance Metal Treating
Alpha Heal Trealers
American Brazing
American Heat '!'rooting
Am. Mel. Treating Inc.
AppUed Cryogenics Ioc.
Beehive Heal Tleati..!ijlloc.
Benedj~l-Mjller Inc.
Bennett Heal Treating &:

BrazinS Co.
BodyroteJHinderlter
Braddock Metallurgical
Brnddoc'k Metallurgical

Alabama.
Bu:rbulk Slee! Treating Inc.
Cal-Doran Divisioo -
Carolina Commercial Heal

Treating
Cenwry Su...n Metal. Treating

... HE..ATTREATliNiG SERVICES DIRECTORV _

Ce!tified Heruii'eating Inc. I

Cenified MeIlll C!uf!
Cincinnati Flame

~.gGo.
Cincinnati Gear Co.
Cincinrutli Steel Treating
City Steel Treating Inc.
Delavan Steel Treating
Detroit Flame Hru:tk:ning
DeIroit Steel Tl:eating Go.
Dixie Heal. Treating
Drever Heat Treating
&s! O!rolina MeW

Treating Inc.
East-Lind Heat Treat
EdWl!!'ds Heall'reating
Elmi!"l! Heal neaung ,
Engineered fteul1ioelit me. '
Erie Steel Treating Inc.
Fenton Heal Treating
Flame Metals Processing
Fox Steel Treating Co.
FPM Heat Treming-

Elk Grove
!'PM Ipsen Heat Treating
FPM Milwaukee
~ Heat Th:atin.g Corp.
Genenl Met!!I Heut -

'fu:I.Ii.QlIlM.
Goo. HI.Porter Sillel

T.!'el!ringCo.
Gibson Heal Treat Inc.
Hansoe-Balk Sr.rl Treating
Haunl Ricl!mond .Inc.
HealcTreating Inc.
1;!ea1 Treal 'Corp. of

AmeriCJI
HI TecMeml Group--

Clevel!!!!d -
, HindedilCr Heal. Treating

Inc.-Anllbeim
Hinderliter Heat '!'rooting

In!:.-Orillas
HLndediteI Heal Th:<I....ti!lg

Inc.-TuimIlI
Hinderliter Heat Treating

lnc=-Tulsa
Hi-Tech S!£Cl TreatingInc,
Horsburgh &: ScO!1
HTG-lliTech AeJ"O
Hudapacl/; - Elkhorn
Hydro-Vae
Hy-Vac Technologies Inc.
Illiana Heal Treating Inc.
Impac! SU'a!l!gies Inc.
Induction Metal Ti'e!!.tm-
Industrial Metl\l Treating
Induslrial Sreel1'rea!ing Inc.
Iron.boond Helll Treating
J:rwin Automation Inc.

, Ia..'<CO Heal l'=ting Inc.
, Kowalski &at Tm!Iiog Co.

Lexington HealTreal Inc.
Lindberg, .HCaI.Treating Co.

-Berlin
LLtIdbeIg Heall'-reating o,

-HOUSIcn
LindbeTg Hea! Treating Co.

-Melrose P!lrk
Lindberg Heal1reating Co.

-'R<Icine
Magnum Metal Treating
Master HeDt Treating Inc.
Merallmprovemenl Co,-

Columoo
Meta.llmprovemenl. Co.-

McLe;ml'W'lchita
Metal Treaters Inc.

, Metal Treating Inc.
Metallurgical Inc.
Metals Engineering Inc.
Metals Thdtnology
MelJO Steel1'realln
Met-Te:k Inc.~
M.idI!!!!d Metal Treating !nco
Modem Industries Inc.
Mountain Metallurgical
_ i!!iooal Met!!! J>roce,.siJlg

NilJO.Vac Heal. Trea!ing
Ohjo MemJlurglcal Service
Paulo Products Co.-

Bessemer
Paulo ~'Co.-

KansasCil)'
Paulo Products Co.-

empbis
.Panlo PI:odllcts Co.-

MlJ~
Paulo Produclli Co.-

N bville
'Paulo ProdIlC Co.-

S!.Lou..Js
Penna Flume Industries Inc.
Pennsy.lvania Metallwgical
:1'I:!eD Heat Treating Inc.
~ Heal ireating ,Inc.
Pilt-'Iex Inc,
Progressive SteelIteatiog
Racine Heal.Trei!r.ing Co.
Rochester S~I1'rea1ing
RJ)talio!l Pmduct~ Corp.
S.K.S. Heat Treating Inc.
Shore Meml TeIli1oo1ogy
Solar Atmospl:ten:!i Inc,
Soeee Heal Treating Corp.
~He41Tteali.n
Speciruly HCIII 'Treating InC.

-Athens
Specially Heal fualing Inc.

-Elkhan
Specialty HCIII Treating Inc.

--Grand Rapid!
Speci!!!!)' HeI!! Treati.ng Inc.

~oIland
Specialty Steel Trearing--

F'nisC'r
SI:ei:I1'reatenl, Inc.
Sta:1 Treating
Sun Steel Treating
Suncoast Hell! Treating-

Orll!tulo
Sun~IHegtT~~--

I'ompanoBeadi
SunCOIlS\ Heal Tresting-«

Tampa
Superior Metal Treating
Syracuse Heat T=jnll
T. N. Woodwooh Inc.
1berrn Tech of Wauk:esoo
Th!!rmal Braze Inc.
Thermal Treatment Center
Thenno Electron Metal

Treating Div.
1'nI:T-ecb
T\ul AJI Metals .Inc.
Trutec Industries
Universal Ii l'in:ab:ng
Waller Heat Treaang
W!l.Wngtoo M..1:talIw-giCl!!

Services
WeslSide Flame I;!ardening

DIE QUENCHING
A.merlcan Brazing
Beehive Heal Treating
Benedict-Miller Inc.
~en Heal Treating &

Brnt.iJIS Co.
Bwbank Sleel 'ireating Inc.
CorerpillllI lndusbil1l

:Aroduc!li Inc.
Certined Mellli Craft
'CtncLollati Gear I o.
Ctl!d!!!wi Steel TiWloll
Detroit Steel Treali.ng Co.
Engll!eelltd. --l 'I'reaI Inc.
Euclid Heal Tmwng Co.
FalrIIekl Mfg. Co.
Fenton Heal T=ting
Fo•. Steel Tre8l.ing Co.
Franldi.n Sl"l!elTtealing Co.
Ge!!m!l Mel!!! H~ .

Tm!.ting Inc.
Gibson Heal Teating
The Gleason Works
GI1!!!d R.Apids H~

Trutin.g Co.
Heal Treal Corp. of

America
Hy-Vile Techilologies Lnc.
llliana Heal 'ireating Inc.
lmpacI Strategies Inc.
InIIusIriaI Sted ~nlllnc.
Ironbound Heal Treating
Jasco Heall'reatiog Inc.
Joim V. POIml Co.
Kowalski Heal Treating Col
Lindberg Heal Treating

Go.-:Racine
Mel.!lllurgicallnc.
Metals Technology
Ohio MetalJurgical Service
Paulo ProductS Co.-

Bessemer
Paulo Products Co.-

Kansas City
Paulo:Produc!s Co,-

Memphis
Paulo Products Co.-

Nashville
Paulo Produc!s Co.-

SL Louis
1'boeI!ix, Hea! 'Ttea!ing Inc.
ProgJusive Steel Treating
Robodumoo 1Nrmal,

Processing
ROiation PrOdUCL~ Corp.
SollIE Atmospheres Inc.
Specialy Steel Tmmng--

fanningloo Hill
Specialty Steel Trealing-

I'mser
Sun Steel Treating
"Iberrn Tech of Wookeoil\a
Th:nna1 MeIlll Trewing Inc.
Treal All Met:als Inc.

FlAME IHARDENINGi
Aloo Heal Treating Corp.
AmoiCllIl Heat Treating
Beehive Heal Treating Inc.
Benedict-Miller Inc.
Bennett Heat Treallng &

BW.1IgCo. -
BooyCOldHinderliter
The Bowdil Co.
Bucyrus Intemational Inc.
California Surface

H~g[oc_
Calume! Surface Hl!rdeninll
Certified Heal Treating Inc.
Chicagol'lame Hardening
CbicagolnductiOli
Cincinnati Flame

Hardcni.ng Co.
Cincinni!ti Gear Co.
CmdD1l3l.i SIre.I TlUling

, Oeveland .Flame
. Hanlcning Co.

Coleman Commercial HC!I:
Treating

Detroit Steel Treating Co.
Delroit flame HlIl'IlI:ning
Drever Heal. Ttealing
East-Lind Heal. T-real
EiJ:lwards Heal Treating
&i.e S!lx.l Treating [nc.
Flame Hardening 'Co. of

Califomja
Fox. Steel Trealing Go.
franldin Steel 'ii'cating Co.
Gibs.oo Heat Treallnl:.

I Good Earth Tool
Hanseo-Balk Steel Treating
HaUlll Richmond loc.
Heat-Treatingl'hC.
Hinderliler Heal !\'eating

l!!c.- Tulsa
Hj·Tecb Steel Treating Inc.
Horizon Steel Treating, Inc.
Houslon F1ame Han:lening
.Dliana Heal Treating .Inc.
.1ndiJctjoo Metal ~g Co.
Joim V. Porero Ca.



E TING STANDA ;0
OF VALUE

WITH IC:U5,TCIMERS- IFCIR CUSTCMERS,

Surfaoe has exceUed for more than
801 years in applying its broad
thermal processing technical abilities
to new and unusual 'customer process-
ing a-pplkotiol1ls. These app'lications
reach the Fulllspedruml oIf veeuum,
atmosp'here, and non-atmosphere
process demands. Surtcce,te<:hno'iogy
is develbpecJ with customers for use
in 'every day processing ,req-uiremenls,

RE1ATlOH,SHI'PS:

The strength of SurFacceoomeswom
the customer relationships built ,and
maintained throughout our longl
history. Customer satisfaction and
growth 'continues to be the key to,our
success. Surface combines tradition,
integrity, and technol1ogy to help
eur customers, achieve ilong-term
success. Surface is tru'ly in business
with customers, fe.r customers.

'~~2\
'. .,

i 4l.:. 1\I '. l .;

SUPIP'ORT

SurFace dedicates awid'e 'I"CJIlge,of
resources in support ,oFour C\lstom-
ers. When you oommit to, Surface
products, you gain ,t:he supperl of
a Ilarge field service forc,e, 'Oln
equipment Ire'trofit & up-grade
deportment, '01 strong technlccl
servicesgrou,P'1 a full IR&D depart-
ment,cndone ·ofthe ,largest parts
inventories in the industry. -

Surface® Combus'tilon,
SURFAU COMBUSnO ,INC. ... HUO INDIANWOOD mm ... MAUMEE, OH 43537 .... IPH. (800)537,8980,(41'9) 891-7150 ... FAX (4119) 891-7151



979 Koopman Lane
Elkhorn. WI 53121
414-723-3345
Fax: 414-723-3752

824 S. Kay Avenue
Addison. IL60101
630-543-6033
Fax: 630-543-8686

FAIRFIELD
GEARED FOR EXCELLENCE

COMMERCIAL HEAT TREATING
• OVER 60 FURNACES & THERMAL TREATMENT OPERATIONS
• FULL RANGE OF CARBURIZING, NITRIDING, NORMALIZING,
ANNEALING, QUENCHING, TEMPERING, PEENING,
BLASTING, INDUCTION & STRAIGHTENING SERVICES.

• FULL METALLURGICAL LAB
• CONTACT: MIKE BOWEN, MANAGER 1317)474·3474

FAIRFIELD MANUFACTURING COMPANY, INC.
U.S. 52 SOUTH, P.O. BOX 7940
LAFAYETTE, IN 47903-7940

Circle 137

USE OUR PRECISION &
QUALITY FOR ALL YOUR
HEAT TREAT NEEDS

Fully approved by Aerospace, Military,
Commercial & Nuclear Industries

Contact: Frank Skully for Technical & Quoting

GENERAL METAL HEATTREATING, INC.
941 ADDISON RD.
CLEVELAND,OHIO 44103
(216) 391-0886 X 25· FAX:(216) 391-0890

Circle 142

ARE YOU
MISSING?

. • j
~ ;=:mz. I

Didn't get your company name in
our 1998 Heat Treating Directory?
No problem. Call 847-437-6604 to
get on our list for 1999.We'll send
you a form later in the year so you
can have a FREELISTING next year.

FLAME HARDENING
(Cool)
Kowalski Heat Treating Co.
M & M Heat Treat
Metal Improvement Co.-

Columbus
Metal Improvement Co.-

McLeanlWichita
Metal Treating Inc.
Metallurgical Inc.
Met-Tek Inc.-Racine
Michigan Harne Hardening
Mid- West Hanle Hardening
Midwestern Machinery Co.

alional Induction Heming
Ohio Metallurgical Service
Penna Harne Industries Inc.
Pennsylvania Metallurgical
Revas Engineering Co.
Specialry Heat Treating

Inc.-Athens
Steel Treaters. Inc.
Suncoast Heat Treating-

Orlando
Suncoast Heat Treating-

Pompano Beach
Suncoast Heat Treating-

Tanlpa
Superior Metal Treating
Syracuse Heat Treating
Therm Tech of Waukesha
Thermo Electron Metal

Treating Div.
Thermo Treaters Ltd.
Washington Metallurgical

Services
Westside Harne Hardening
Wohlert Corp.

FREE QUENCHING
ABS Metallurgical

Processors Inc.
Advanced Thermal

Technologies Inc.
Alliance Metal Treating
AP Westshore
Benedict-Miller Inc.
Bennen Heat Treating &

Brazing Co.
BodycoteIHinderliter
Braddock Metallurgical
Burbank Steel Treating Inc.
Cal-Doran Division
Carolina Commercial Heat

Treating
Caterpillar Industrial

Products Inc.
Certified Heat Treating Inc.
Certified Metal Craft
Cincinnati Gear Co.
CinciIUlati Steel Treating
City Steel Treating Inc.
Commercial Induction
Commercial Steel Treating
Detroit Steel Treating Co.
Diamond Heat Treating Co.
East Carolina Metal

Treating Inc.
Elmira Heat Treating
Engineered Heat "!reat Inc.
Erie Steel Treating Inc.
Euclid Heat Treating Co.
Fairfield Mfg. Co.
Fenton Heat Treating
FPM Heat Treating-

Elk Grove
FPM Milwaukee
Franklin Steel Treating Co.
General Metal Heat

"!reating Inc.
Gibson Heat Treat Inc.
Hanson-Balk Steel Treating
Heat Treat Corp. of

America
Heat-Treating Inc.
Hinderliter Heat Treating

Inc.-Anaheim
Hinderliter Heat Treating

Inc.-Tarzana
Horizon Steel Treating Inc.
Illiana Heat Treating Inc.
Induction Metal Treating Co.
Industrial Metal Treating
Industrial Steel Treating Inc.
lasco Heat Treating Inc.
Kowalski Heat Treating Co.
Lake County Steel Treating
Lawrence Industries Inc.
Lindberg Heat Treating Co.

-Berlin
Lindberg Heat Treating Co.

-Houston
Lindberg Heat Treating Co.

-Melrose Park
Lindberg Heat Treating Co.

-Racine
Metal Improvement Co.

-Lafayette
Metal Improvement Co.-

McLeanlWichita
Metal Treating Inc.
Metallurgical Inc.
Metals Technology
Metlab Co.
Met-Tek Inc.-Racine
Midland Metal Treating Inc.
Mid-West Harne Hardening
National Broach
National Induction Heating
Nettleson Steel Treating
Ohio Metallurgical Service
P & L Heat Treating &

Grinding
Pfauter-Maag Cutting Tools
Phoenix Heat Treating Inc.
Pitt- Tex Inc.
Racine Heat Treating Co.
Rotation Products Corp.
S.K.S. Heat Treating Inc.
Scot Forge
Sonee Heat Treating Corp.
Specialty Steel Treating-

Farmington Hills
Specialty Steel Treating-

Fraser
State Heat Treat Inc.
Sun Steel Treating
Suncoast Heat Treating-

Orlando
Suncoast Heat Treating-

Pompano Beach
Superior Metal Treating
Syracuse Heat Treating
T. N. Woodworth Inc.
Thermal Treatment Center
Thermo Electron Metal

Treating Div.
Treat All Metals Inc.
Walker Heat Treating
Washington Metallurgical

Services
Westside Harne Hardening
Wohlert Corp.

HOT OIL QUENCHING
Abbott Furnace
ABS Metallurgical

Processors Inc.
Advanced Metallurgical
Alco Heat Treating Corp.
Alpha Heat Treaters
American Heat Treating
Am. Met. Treating Inc.
Atmosphere Annealing Inc.
Beehive Heat Treating Inc.
Benedict-Miller Inc.
Bennett Heat Treating &

Brazing Co.
BodycotelHinderliter
Bomak Corp.
Burbank Steel Treating Inc.
Carolina Commercial Heat

Treating
Century Sun Metal Treating
Certified Heat Treating Inc.
Certified Metal Craft

Cincinnati Gear Co.
Cincinnati Steel Treating
City Steel Treating Inc.
Cleveland Flarne

Hardening Co.
Commercial Steel Treating
Custom Heat Treating Co.
Detroit Steel Treating Co.
Disston Precision Inc.
Dixie Machine & Heat

Treating Inc.
Drever Heat Treating
East Carolina Metal

Treating Inc.
Eckel Heat Treat
Elmira Heat Treating
Engineered Heat "!reat Ine.
Erie Steel Treating Inc.
Euclid Heat Treating Co.
Fairfield Mfg. Co.
Feinblanking Ltd.
Fenton Heat Treating
Fox Steel Treating Co.
FPM Heat Treating~

Elk Grove
FPM Ipsen Heat Treating
FPM Milwaukee
Franklin Steel Treating Co.
General Heat Treating
General Metal Heat

Treating Inc.
Gibson Heat Treat Inc.
Hansen-Balk Steel Treating
Hauni Richmond Inc.
Heat Treat Corp. of

America
Heat-Treating Inc.
HI TecMetal Group-

Cleveland
Hinderliter Heat Treating

Inc. -Tulsa
Hi-Tech Steel Treating Inc.
Horizon Steel Treating Inc.
Horsburgh & Scott
Huron Metallurgical Inc.
lIliana Heat Treating Inc.
Induction Metal Treating Co.
Industrial Metal Treating
Industrial Steel Treating Co.
Industrial Steel Treating Inc.
Irwin Automation Inc.
Jasco Heat Treating Inc.
John V. Potero Co.
Kowalski Heat Treating Co.
Lexington Heat Treat Inc.
Lindberg Heat Treating Co.

-New Berlin
Lindberg Heat Treating

Co.-Racine
M & M Heat Treat
Magnum Metal Treating
Merit Gear Corp.
Metal Treating & Research
Metal Improvement Co.

-Columbus
Metal Improvement Co.-

McLeanlWichita
Metal Treaters Inc.
Metallurgical Inc.
Metallurgical Processing
Metals Engineering Inc.
Metals Technology
Metlab Co.
Metro Steel Treating
Met-Tek Inc.--CIackamas
Met-Tek Inc.-Racine
Mid-West Harne Hardening
Midwestern Machinery Co.
Modem Industries Inc.
Ohio Metallurgical Service
Paulo Products Co.-

Bessemer
Paulo Products Co.-

Nashville
Paulo Products Co.-

St. Louis
Pennsylvania Metallurgical
Pitt-Tex Inc.

Progressive Steel Treating
Racine Heat Treating Co.
Rochester Steel Treating
Rotation Products Corp.
S.K.S. Heat Treating Inc.
Sonee Heat Treating Corp.
Southeastern Heat Treating
Specialty Steel Treating-

Farmington Hills
Specialty Steel Treating-

Fraser
Sun Steel Treating
Suncoast Heat Treating-

Orlando
Suncoast Heat Treating-

Pompano Beach
Superior Metal Treating
Syracuse Heat Treating
Therm Tech of Waukesha
Thernml Treatment Center
Thermo Treaters Ltd.
Treat All Metals Inc.
Weiss Industries, Inc.
WaShington Metallurgical

Services
Westside Rame Hardening

INDUCTION HARDENING
Advanced Heat Treat Corp.

-Moruoe
Advanced Heat Treat Corp.

-Waterloo
Advanced Heat Treating
Ajax Magnetherntic Corp.
Aleo Heat Treating Corp.
Alpha Heat Treaters
Amer. Met. Treating Co.
Beehive Heat Treating Inc.
Benedict-Miller Inc.
Bennett Heat Treating &

Brazing Co.
BodycotelHinderliter
Braddock Metallurgical
Bucyrus International Inc.
Carolina Commercial Heat

Treating
Caterpillar Industrial

Products Inc.
Century Sun Metal Treating
Certified Heat Treating Inc.
Chicago Induction
Cincinnati Gear Co.
Cincinnati Steel Treating
Coleman Commercial Heat

Treating
Commercial Induction
Contour Hardening Inc.
Delavan Steel Treating
Dixie Machine & Heat

Treating Inc.
Drever Heat Treating
East Carolina Metal

Treating Inc.
Edwards Heat Treating
Elmira Heat Treating
Euclid Heat Treating Co.
Fairfield Mfg. Co.
Harne Metals Processing
Huxtrol Manufacturing Inc.
Franklin Steel Treating Co.
Gear Company of America
General Heat Treating
Gibson Heat Treat Inc.
Good Earth Tools. Inc.
Hauni Richmond Inc.
Heat Treat Corp. of

America
Heat-Treating Inc.
Hi-Tech Steel Treating Inc.
HI TecMetal Group-

Cleveland
Hinderliter Heat Treating

Inc.-Anaheim.
Hinderliter Heat Treating

Inc.-Tulsa
Horizon Steel Treating Inc.
Hudapack - Elkhorn
TlIiana Heat Treating Inc.



Impact Strategies Inc. ION NITRIDING Specialty Heat Treating Modem Steel Treating Industrial Steel Treating Alabama
Induction Services Inc. Accurate Ion Technologies - Grand Rapids Nitrex Metal Tech- Ironbound Heat Treating Brazing & Metal Treating
Induction Metal Treating Co. Advanced Heat Treat Corp. Superior Metal Treating Burlington lasco Heat Treating Inc. -Cleveland
Induction Heal Treating -Monroe Syracuse Heat Treating Nitrex Metal Tech- Lindberg Heat Treating Co. Brazing & Metal Treating
InduclOheat Inc. Advanced Heat Treat Corp. Thermet Inc. Mason -Houston ofKY
Industrial Metal Treating -Waterloo TracTech Nitrex Metal Tech- Lindberg Heat Treating Co. Brazing & Metal Treating
Industrial Steel Treating Co. Advanced Metallurgical Universal Heat Treating St. Laurent -Melrose Park ofMN
International Induction Inc. AMT Monroe Inc. Weiss Industries Inc. Nitron Inc. Lindberg Heat Treating Co. Brite Brazing
Ironbound Heat Treating Century Sun Metal Treating Nitro- Vac Heat Treating -New Berlin Burbank Steel Treating Inc.
lasco Heat Treating Inc. Cincinnati Gear CO. NITRIDING o & W Heat Treat Inc. Lindberg Heat Treating Co. Cal-Doran Division
lohn V. Potero Co. Fox Steel Treating Co. Abbon Furnace P & L Heat Treating & -Racine Carolina Commercial Heat
Lawrence Industries Inc. FPM Heat Treating- Accurate Steel Treating Grinding Lindberg Heat Treating Co. Treating
Lexington Heat Treat me. Elk Grove Advanced MetalJurgical Peters Heat Treating Inc. -Rochester Caterpillar Industrial
Lindberg Heat Treating Co. FPM Ipsen Heat Treating Albany Metal Treating Phoenix Heat Treating Inc. Lindberg Heal Treating Co. Products

-Houston Hansen-Balk Steel Treating Alco Heat Treating Corp. Precision Heat Treating -Sl. Louis Century Sun Metal Treating
Lindberg Heat Treating Co. Hauni Richmond Inc. Am. Met. Treating Inc. Progressive Engineering Merit Gear Corp. Certified Metal Craft Inc.

-Melrose Park HI TeeMetal Group- Benedict-Miller Inc. Rochester Steel Treating Metallurgical Inc. Certified Heat Treating Tne.
Lindberg Heat Treating Co. Cleveland Bennett Heat Treating & Rotation Products Corp. Metals Technology Cincinnati Flame

-Racine Magnum Metal Treating Brazing Co. Scot Forge Metal-Tec Heat Treating Hardening
Lindberg Heat Treating Co. MPT America BodycotelHinderliter Shore Metal Teehnology Inc. Metlab Co. Cincinnati Gear Co.

-Sl. Louis Progressive Engineering Co. Braddock Metallurgical Specialty Heat Treating Inc. Metro Steel Treating Cincinnati Steel Treating
Mannings U.S.A. Solar Atmospheres Inc. Burbank Steel Treating Inc. -Elkhart Met-Tek Inc.-Clackamas City Steel Treating Inc.
Master Heat Treating Inc. Sonee Heat Treating Corp. Cal-Doran Division Specialty Heat Treating Inc. Modern Industries Inc. Coleman Commercial Heat
Merit Gear Corp. Sun Steel Treating Caterpillar Industrial -Grand Rapids Nitrex Metal Tech. Treating
Metal Treating & Research Thermal Treatment Center Products Inc. Specialty Heat Treating Inc. -Burlington Commercial Induction
Metal Improvement Co.- Cincinnati Gear Co. -Holland Nitrex Metal Tech. Commercial Steel Treating

Columbus LASER HARDENING Cincinnati Steel Treating Specialty Steel Treating- -Mason Custom Heat Treating Co.
Metal Improvement Co.- Cincinnati Gear Co. City Steel Treating Inc. Fannington Hills Nitrex Metal Tech. Delavan Steel Treating

McLeanlWichita National Metal Processing Commercial Steel Treating Specialty Steel Treating- -St.Laurent Delphi Engineering
Metal Processing Co. Weiss Industries lnc. Custom Heat Treating Co. Fraser Paulo Products Co.- Detroit Steel Treating Co.
Metal Treaters Inc. Dreyer Heat Treating Steel Treaters. Inc. Bessemer Diamond Heat Treating Co.
Metal Treating & Research METALLURGICAL Dynamic Metal Treating Sun Steel Treating Paulo Products Co.- Disston Precision Inc.
Metal Treating Inc. TESTING East Carolina Metal Suncoast Heat Treating- Kansas City Dixie Heat Treating Co.
Metallurgical Inc. Accurate Ion Technologies Treating Inc. Orlando Paulo Products Co.- Dixie Machine & Heat
Metals Engineering Inc. Advanced Heat Treat Elmira Heat Treating Suncoast Hear Treating- Memphis Treating Inc.
Met- Tek Inc.-Clackamas Corp. - Monroe Engineered Heat Treat Inc. Pompano Beach Paulo Products Co.- Dreyer Heat Treating
Met-Tek Inc.-Racine Advanced Heat Treat Erie Steel Treating Inc. Suncoast Heat Treating- Murfreesboro East Carolina Metal
Michigan Induction Inc. Corp. - Waterloo Euclid Heat Treating Co. Tampa Paulo Products Co.- Treating Inc.
Midland Metal Treating Inc. Advanced Heat Treating Fairfield Mfg. Co. Syracuse Heat Treating ashville East-Lind Heat Treat
Modern Industries Inc. Advanced Metallurgical Fenton Heat Treating l' N. Woodworth Inc. Paulo Products Co.- Eckel Heat Treat
Molon Gear & Shaft Alliance Metal Treating Fox Steel Treating Co. Therm Tech of Waukesha St. Louis Edwards Heat Treating
National Induction Heating Alpha Heat Treaters FPM Heat Treating~ Thermal Treatment Center Peters Heat Treating Inc. Elmira Heat Treating
National Metal Processing Benedict-Miller Elk Grove Treat All Metals Inc. Phoenix Heat Treating Inc. Engineered Heat Treat Inc.
0& W Heat Treat Inc. Bodycote-Hinderliter FPM Ipsen Heat Treating Trutee Industries Rochester Steel Treating Erie Steel Treating Inc.
Ohio Metallurgical Service Burbank Steel Treating FPM Milwaukee Universal Heat Treating Rotation Products Corp. Euclid Heat Treating Co.
Paulo Products Co. Century Sun Metal Treating General Metal Heat Walker Heat Treating Shore Metal Technology Fairfield Mfg. Co.

-Kansas City Cenified Metal Craft Treating Inc. Specialty Heat Treating Inc. Feinblanking Ltd.
Paulo Products Co. Cincinnati Steel Treating Grand Rapids Heat NITROCARBURIZING -Athens Fenton Heat Treating

-Memphis Deleyan Steel Treating Treating Co. Abbott Furnace Specialty Heat Treating Inc. Flame Metals Processing
Paulo Products Co. Detroit Steel Treating Co. H & M Metal Processing Alliance Meatl Treating -Elkhart Fox Steel Treating Co.

-Nashville Dixie Heat Treating Hansen-Balk Steel Treating Ako Heat Treating Corp. Specialty Heat Treating Inc. FPM Heat Treating-
Paulo Products Co. Dynamic Metal Treating HI TeeMetal Group- Am. Met. Treating Inc. -Grand Rapids Elk Grove

-St. Louis East-Lind Heat Treat Cleveland Benedict-Miller Inc. Specialty Heat Treating Inc. FPM Ipsen Heat Treating
Pennsylvania Metallurgical Elmira Heat Treating Hinderliter Heat Treating Bennett Heat Treating & -Holland FPM Milwaukee
Pitt-Tex Inc. Engineered Heat Treat, Inc. [nc.-Anaheim Brazing Co. Suncoast Heat Trearing- Franklin Steel Treating Co.
Precision Heat Treating Erie Steel Treating Inc. Hinderliter Heat Treating BodycotelHinderiiter Pompano Beach Gear Company of America
Racine Heat Treating Co. Euclid Heat Treating Inc.-Dallas Carolina Commercial Heat Syracuse Heat Trearing General Heat Treating Corp.
Reyas Engineering Co. Flame Metals Processing Hinderliter Heat Treating Treating Therm Tech of Waukesha General Metal Heat
Roboduction Thermal General Heat Treating Inc.-Tarzana Cincinnati Gear Co. Thennal Treatment Center Treating Inc.

Processing Hauni Richmond Inc. Hinderliter Heat Treating Cincinnati Steel Treating Trutec Industries Geo. H. Porter Steel
S.K.S. Heat Treating Inc. Hiteeh Metallurgical Co. Inc.-Tulsa City Steel Treating Inc. Treating Co.
Southeastern Heat Treating Hi-Tech Steel Treating Horizon Steel Treating Tnc. Coleman Commerical Heat NORMALIZING Gibson Heat Treat Inc.
Specialty Heat Treating Inc. Hudapack - Elkhorn Hydro-Vac Treating Abbott Fumace Grand Rapids Heat

-Elkhart Impact Strategies Inc. lIliana Heat Treating Inc. Commercial Steel Treating ABS Metallurgical Treating Co.
Specialty Heat Treating Inc. Industrial Steel Treating Co. lmpact Strategies Inc. Dixie Heat Trearing Processors lne. Hansen-Balk Steel Treating

-Grand Rapids Industrial Steel Treating Inc. Induction Metal Treating Co. Dynamic Metal Treating Accurate Steel Treating Hauni Richmond Inc.
Specialty Heat Treating Inc. Ironbound Heat Treating Industrial Metal Treating Erie Steel Treating Inc. Advanced Heat Treating Inc. Heat Treat Corp. of

-Holland Irwin Automation Inc. Industrial Steel Treating Inc. Euclid Heat Treating Co. Advanced Metallurgical America
State Heat Treat Inc. Kowalski Heat Treating lronbound Heat Treating Fairfield Mfg. Co. Technology Heat Treating Senrices
Steel Treaters. Inc. Lindberg Heat Treating Jasco Heat Treating Inc. Flame Metals Processing Advanced Thernlal Heat-Treating Tnc.
Steel Treating Co. - Houston Lake County Steel Treating Fox Steel Treating Co. Technologies HI TecMetal Group-
Suncoast Heat Treating- Lindberg Heat Treating Lindberg Heat Treating Co. FPM Heat Treating- Albany Metal Treating Cleveland

Pompano Beach Co. - Rochester -Houston Elk Grove Ako Heat Treating Corp. Hinderliter Heat Treating
Suncoast Heat Treating- Merit Gear Corp. Lindberg Heat Treating Co. FPM Ipsen Heat Treating Alliance Metal Treating Inc.-Anaheim

Tampa Metal Improvement Co. -Melrose Park FPM Milwaukee Alpha Heat Treaters Hinderliter Heat Treating
Superior Metal Treating ~Columbus Lindberg Heat Treating Co. Gear Company of America American Brazing Inc.-Dallas
Syracuse Heat Treating Metal Treating Inc. -Racine Hauni Richmond Inc. American Heat Treating Hinderliter Heat Treating
Thermal Braze Inc. Metallurgical Inc. Lindberg Heat Treating Co. Hinderliter Hear Treating Am. Met. Treating Inc. Inc.-Tarzana
Thermal Treaonent Center Michigan Induction Inc. -St. Louis [nc.-Anaheim Aunosphere Annealing Inc. Hinderliter Heat Treating
Thermet Inc. National Metal Processing Merit Gear Corp. Hinderliter Heat Treating Beehive Heat Treating Inc. Inc.-Tulsa
Thermo Electron Metal Pennsylvania Metallurgical Metallmprovement Co. Inc.-Tarzana Benedict-Miller Inc. Hi-Teeh Steel Treating Inc.

Treating Diy. Phoenix Heat Treating Metallurgical Inc. Hinderliter Hear Treating Bennett Heat Treating & Horizon Steel Treating Inc.
Tocco. Inc. Pin- Tex Inc. Metal-Tee Heat Treating Inc. Inc.-Tulsa Brazing Co. Horsburgh & Scott Co.
Treat All Metals Inc. Progressive Steel Treating Metals Teehnology Hudapack - Elkhorn Bodycote/Hinderliter HTG-HiTech Aero
Washington Metallurgical Racine Heat Treating Co. Metlab Co. miana Heat Treating Inc. Bomak Corp. Hudapack - Elkhorn
Westside Flame Hardening Richter Presiaion Inc. Metro Steel Treating Impact Strategies tne. The Bowdil Co. Huron Metallurgical
Wohlert Cori>o Rotation Products Corp. Met-Tek Inc.-Clackamas Induction Metal Treating Co. Braddock Metallurgical Hydro-Vac
Zion Industries Sonee Heat Treting Corp. Modem Industries Inc. Industrial Metal Treating Braddock Metallurgical Hy- Vac Technologies Inc.
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SpeciallY Heal lIulinB Inc. ,
~EllIIarC

Specially Heat Treating Inc.
--Gtmld Rapids

Specialty Hea£ Treating Inc.
-lioUand

Spec>J!IlyHeall'rea!ing Lnc.
-Farmington Hills

, Specialty Steel Treating-
Fmer

State Heat Treat Inc.
Steel Treaters, Inc.
Sun Steel Treatin.&
Suncoast Heal Treating-

Orlando

CaJ.Dorl!I! Division
'Cincinnati Gear Coo.
Commercial Steel Treating
East-LLnd Heal 'lim
~ Hel!11'i'eat Inc.
Flame,MetaIs Processing
Fox Steel Tleatin Co,
H & MIMellil Processing
HI TecMclal Group---

Clevelimd.
Illiana Heal Treating Inc.
Inductionl Meml1'rea!ing Co-
JiISCO Heat l'reatil'\g Inc.
LakeCounry Steel Tl1:ating
Lexingtoe Heat Treat Inc.
Lindberg HCall'mlting Co.

-New Berlin,
LindbelJ Heal Troating Co

-Racine .
Metal Treaters Inc.
Metals Technology
NlltIooaI BroIlcl!
Nitro- V!!CHeat Treating
o & W Heal T-re!IIIlk:.
Superioc I<-felalTreating
Trutee Industries -
Walker Heal Treating
Wel!r~Ever Surface Treating
Wei!>!> Industries Inc.

Suneoast Heal Treating-
Pompano Beach

Su_ HealTreating-
Thmpa -

Superior Metal TrealLng
Syracuse Heat Treating
T. N. Woodworthl'nc.
Therm Tech of Waulresha
ll!em:!aI Mellll1TeaJing
Thermal ;r-.-mml C~
Thermo Electron Metal

SHJIT IPEENIHG
Melllllmprovemenl Co.
Paulo Products Co. -

Memph.is

StN1lERlNIi
Abboo Furnace
Allread Products
A.merican Brazin~
ilennell Heal Treating &

BrazingCo.
Certified MeIlI.ICrnft
Cincinnati Gear Co.
Fluxtrol M.:mufacturin.s Inc,
Hinderliter Heal Treating

Inc.- Tarzana
Hitech Metallurgical Co.
,I:ITG AerabnIzc
HTG-HiTech Aero
Hydro-V!IC
Ky- Val: Technol.ogies Inc.
Illiana Heal Treating Inc.
Induction MeIJJ.I Treating Co.
Metal1mprovemenl Co--

clean/Wichilll
MeIlIls Thchnology
Modem MeIlIl Processing
Pe!msylvania Metallurgical
Progressive Steel Treating
Solar AImo.:!spbCI:cs Inc.
Specially Heal Treating Inc.

-Alberul
Special.!)' Hem Treatin& Ilk:.

~Elk.hart
Specially Heat Treating Inc,

-Grand Rapids
pecialty Heat-Treating Inc.
-Holllmd

Suncoast Heat Treating-
Orlando

Suncoasl Heat Treating-«
Pompano Beach

SymCIl8e Heal Tn:.aling
Walker Heat Treating

Treating Div.
Thmoo Trealers ltd
Th!cTeclI
Treat All MeWs [nco
Trojan Heal Treal. Inc.
Universal Heat Treating
VacgB~
Walker HeatT-realing
Wail Colm£!noy Cotp.
Washingtoo MeIlIllurgical

Sel'victS
Weiss InduMes Inc.
Wahlert Cap.

PLASM_A 'CAJI~URIZING
~Cl=Co.
HI TccMe!!!! Group-

Cleveland

PRESS QlJENCH1NG
Benedict-Miller Inc.
Bea.nen HelII. T:rea~ng &

BnWn8 Co.
Caterpillar Induslrilli

f\rodllClS Inc.
Cincinnati Gear Co.
Cincinnati Steel Treating
Flnah!rend Bfat 'fr!:!!t loe.
Eutl!d H _I T=tin Co.
Fl!lrOdd Irg. Co. -
F!l!!illin Steell'teI!!iI!& 'Co.
Gibson Heal Trealllk:.
The (;leasoo Works
H~ T:reat Cotp. of

Amel'iC!!
[mpaa Sfralegies Inc.
IndusIrial Slecl TmiIiIIg Inc.
Jaseo HeallreDting II1C.
Kowalski He.!!!. Trei!tin Co.
Lindberg Heal Treating Co_I

-Racirle
Lindberg Heat Treating Co.
-St tools

M~t!lnurgicnllnc.
MCU!Is Th::l!!101ogy
McllabCo.

STEAM TREA11NG,
Abbot.! Furnace
Adv!!l!~ HealT"'aling
Allrea!! Producls

I Hi·T-ech Steel Treating
Industrial Mew TIUIing
Solar Almospheres Inc.
Sun Stoel Treating
Syracuse Heal Treating

SJlWlilUiENING
Cenlwy SlID MeIlIl Treating
Cincinnati Steel Treatiog

Mountain Metnllurgical
Ohio MeIlIIlrn:gical Service
1'IIoerW:. Heat1'lmli:ng Inc.
RoboduClion Th.mnal

J>rooessin
Speci<!llYS~J Tte!!!lng-

F!!!minglQll Hill.
Specialty -Steel T-reating-

FI'IISCI'
Tre!II A.lI Metals Inc.
Washington Metallurgical

Servi.ccs

Englneerul Heal 'ftu.t
Midwes[ Aame Hardening
Treat All Metals
Wes1Side F111J1leHardening

STRESS REI.IEVlNGi
At>bot1:F~
ASS MeIlI.Ililrgical

Processors Inc.
Aeeerare Sleel ~
Ad....;mc;ed Heat Treat Cotp. I

-Monroe
AdvaocedHeal Tre!II Cotp.

-Waterloo
Advanced Me!!!IJrn:gical
Advanced TIlennaI

Technologies, Inc.
Albany Meta:! 1'reati!!,g
Alec Heal Treating CO£(!.
Alliance Me!!!! Treating
Alpha HeatTreaters
AmeI'iCllll Heal Treating
Am. M,,~ Treating Inc.
AMTMollJ'Oelnc~
~et:eA1lnealing Inc.
Beehive Heat Treating Inc.
Bcnedicl-MiUer Inc.
Bennen Heal Treating &:

Brazing Co.
BodyO<W1-IinderI.i~
Boma.II: Cap.
Bonal TecImologieo Lnc_
The Bowdil Go.
IIt\\ddoclc MeIlIllllll!icnll
Braddock. Melallurgical

Alabama
Brazing & Metal

T-reatmg-Cleveland
Brazing & MeIlI.I'ficating

orKY
Brazing & MetailreDling

ofMN
Brite Brazing
Brite MeIDl Treating Inc.
Bucyrus International [nco
Burbank Slcel1'teating Inc.
CaJ-Donm DiviSion
Carolina Commercial Heal

Treating I

Century Sun Metal Treating I

Certified Heal 'I'rw.inSlnc.
Certified Melli! 'Cnift -
Clllcago Flame .Hru-dening
CincinruU:i FliIfi'Ii:

Hardening Co,
CincinruU:i dear Co.
Oincinnari SI1:eI Treating
City Steel, Treating .Ioc.
Cleveland Flame -

Hankn.1.1!g Co.
Cole= Commm:ial Heal

T=til1g
CommerciaI, lool.!Ction
Commercial Steel Treating
Cooperllem Inc.
Custom Heal Treating Co.
Detavan Steel Trealing
Delptti Eag.in=ing
Detmil Flame Hardening
Detroit Steel Treating Co.

! Diamond Heat Trea~J1g Co.
Disston PmcisiOl! .Inc.
Dixie Heat Treallng Co., Inc.
Dix.ie Machine &: Hem

Treating :Inc.
Dre....er Heall'reating
East Carolir:!.a Metal

Treali:nglnc.
East-Und, Heal Treal
Eckel Heal 1i'eat
EdwOJds H'eat T~g
E1mim Heal T""I!i!!g
~:Fkat TreaI·in£.
Erie Sled 1'\'ta!i~g Inc.
Euclid Heal Treating Co.
FaIr1idd M(g. Cu.
F.:inbllmlring Ud
Fenton Heal ~ting

--- -

-- -----

Flame Mletals J>rocessing
FIw:!fOI Manufaaunn ,Inc.
Fox Steel Treating Co.
FPMI lieal lkating-

El.k G\'ovc
FPM Ipsen Hent Tn:atmg
FPM Milwaukee
Ffl!!!kIm Steel Tfnling Co.
GeoemI Heal. 'l'rwing' 01]).
I~~ MetallHeal

"I1m;ti!Ig Inc.
Oeo, H. Potter Steel

Th:aJ.ing Co.
Gibson Heal ~llnc
Global Heat Inc.

I GmndR1lpids Heal
'Ii'ealingCo.

H &:. M Mood Processing
H.ansen-Ba.II!; t.ee11'lT.w:ing
Hauni Richmond Inc.
Heat Treat Corp. of

America
Heat- Treating Inc.
Heat 'IteatinJ! ScrviCC'l
HI Tec.MeW' !'QYp-

Cleveland
Hinderliter Heal 'I'reatill&

!loc.-AnaIIecim
Hinderliter Heal TrealJng

Inc.-Dall!!.s
Hinderli~ Heal TreaIlIIg

Inc.-Thrzlma
HLnderlitet Heal Tn:a!in

1nc.-'I'I!h
Hi(edj Metallurgical Co.
Hi-Tech Steel Treating loc,
Hoozoo Steel Tre:uin Inc.
HOOIburgli &:. Scalt Co.
HOIlSloo Flame Hanioting
.Hl'G Aerobnml
HTQ-HiTech Aero
Hudll,pack - Elkhornl
Huron Metallllrgicalllnc.
I-Iydro-Vac
Hy- VI!!: Technologic. lnc,
Dli1!!!11 Heat l'reating 1m:.
Induction Metal Th:;.\ting Co.
Induction Services Inc.
induClOOea! Inc.
Industrial Metal Treating
Indusuinl SIeeI1feating 'Co.
[!!d!!s!rial Stecl T"reat:in Iec,
Iro!Lbou.-nd He!!! Th:al.ing
Irwin A'LUOJ'lll!liOO Int.
Jaseo Heat Treating Inc.
lCS Engineering &

Developmeol
John V. Potml Co.
Kowal ki Hem Treating Co.
~c County S!eellie.lling
Lawrence Industrie!llnc.
winglon Heal. Tn:a! Inc.
Li!!dbeIg Heru 'fu:uling Co.

-Berlin
Undberg Heat Treating 'Co.

----,Houston
UndlErg Heal Treating Co.

-Mel_rose PHd<
LindbergHeo.! Treating Co.

-Racine
Lindberg Heat Treating Co.

-Roch.eSl£r
Lilldb<:rg Heal Treating Co.

t. Louis
M M Heal Treat
MlJ8Ilum Melli! Treating Inc.
Manning5 U.S.A.
Master- tleo.!Truting Inc.
Mer:l1 Gear COIJ!.
Mcllllimprovcmem Co.-

Columbus
MetnIlIDprovcmel1l Co.-

Lafayette
MeIlIl hnpl'Ovemeol Co.-

Mcl..canlVVi.chilll
MeLaJ MCIhods
Me!al T-reating &. R=!!rdI
MeIlIl1llll!iQ!J lnc.

MaaIlU!iical Ptooes.-<;in~ Inc.
MeIlIls .Engineering Inc.
Me!!!!s Technology
MetiabCo.
MJ:Iro Steel TreaU.-ng
Met-Ttk IIIC.--Oackmnas
Me!.Tel;: Inc.-Racine
Michigan Flame Hardening
Michigan Induction Inc.
Mldhmd Metal ileating
Mjdwesl ..fIame Hardening
Midwesll:m Machinery 'Co.
Modem IndJ.lSllies Inc.
MOOem Metal Processing
Mountain Me!!!!lurgica1

IIt1ooa1 Broach
NatiOl1l!llnduction HeaIlJ1.
Nutional Me!!!! Processing

enlesoa Steel Treating -
Nltro- V"" Heal Treating
Oakland Metal Treating Co.
Ohio M:mJlw:gica1 Service
PQm:k Laboratories Inc.
Paulo f'roductsCo.-

Bessemer
Paulo Products Co.-

KansasCily
Paulo I'mduct5 Co.-

Memphis
Paulo Products C~.-

ashville
Prwlo Prodocts Go.-

SL Louis
Penoa Flame IndIl5b'ies
Pennsylvania. MeIll11urgica.1
PeterS Heat TreanngInc.
~ .... G!abI'Rd!

I Pboeoix Hew:T~.1nc.
f':iu'Tl':x 'Inc.
~sion Heal neating
Progressive Steel Treating
Racine Heat Treating Co.
Roboduction ThcrmaI

Processing
Rocbester Steel Treutiog
Rota~on .Products Corp.
S.K.S. Heat Treating Inc,
Sco! Forge
Shanafeh Mfg. Co.
Shore Metal Thchnology
SolarA!mOSphc= Inc.
Sonee Heal TIealing Co!p.
Southeastern Heal Treating
Specially Heat Treating

Inc.-Alhem
Specjally Heat Treating

Inc_--Elkhart
Specialty Heat Tmlling

Inc.-Gmnd Rapids
Specialty Heat T reatinglnc'l

-Holland
S ial- S"-'11 - ..pee Iy <=I rea;ung- I

Farmington Hills
peclDlIY Sleet Treating- I

S~~~! -r-renr Inc. I

Steel "li=rs.lnc_
Steel Treating
Sun Steel Treating
SlIllOOlSI Heal Treating-

Orlando
, Stmcoost Hea! Tteo.t:ing-

Pompano Beacb
Sl.UICOOStHeal 1reating-

Tilmpa
Superior Metal Trmting
Syracuse Heat Treating

I T. N. Woodv.'O!'Ib Inc_ -
Them! Ted! o!W;I~
1bemJaI Trea!l!1!:!!1 Qn!el'
Thennet Inc.
Thermo Electmo Melal

Treating .Di v.
Thermo Treakn LId.
Tocoo. Inc_
ThicTech
T~ All MeIlIls Inc.
Trojan Heal Th:aIInc.

Ilfuma Heal1teaJ.ing Inc. I

Ii!!pI!d SlraItpes Inc.
Induaioo Metal T renting Co.

I Industrial M~1lIlTreating !

~ SIecl Treating Co. i
Industrial Steel Treating Inc,
Ironbound Heal -r-JUting
lrwm AI.!!.OmaIioo Inc. -
JIUIro Heal Treating Inc.
Jobo V. Pace", Co.
Kowalski Heac 1'!eal:ir:!g Co, I

Lake County Steel Treating I

Lawrence :lncIuslries Inc.
wington Heal Lre!IIlnc.
Lindberg Heal1feating Co.

~Berljll
Lindberg Heat Treating Co.

-Houston
Lindberg Heat Treating Co,

--Melrose Park
Lindberg Heal Trea:llng Co ..

-Racine .
Undberg Heat Tlcating Co,

--Stlouis
M & M !:leal 'nul
Magnum Metal Treating
Master Heal Trea!ing Inc.
Merit Gear Corp.
Me!!!! [mprovemmt Co.

-Columbus
MetalI1mpro'<emeJJ!.Co.

-Lafayene
Metal \n:qlro\'e1l1!lll1 Co.-

McLeaolWidtita
Melal Methods
Melli! Treating & Research
Melal Treating Inc.
Metallurgical Inc,
MelalJur:gicall'rc<:es.s..ing Ibc.
Metals Engineering InC.
Melllls Technology
MetlabCo'.
Meuo SleeI1reating
Met.- Tek .1nc.--Cla.ek.amlIS
Met- Tek .1nc.~R.dne
Midland MeIl!l1'rea!IDg Inc.
Modem IndustriCl.lnc:
Modem M<Il\I Processing
MOI!l!!aiD MeblIlrrgica1

aliooal Broeeb
'atiooal MeIlIl Processmg
Net&<;oo Steel Treating
Nitro-Vac 1-1""'1 Treating
o & W Heal Trea:lIn!:. I

0aIdand Mdal TI~l!.!·iIIg Co,

~oLMlf:~~ce I

Grinding
Pm1.ek l..aboratooes Inc. '
P!wlol'rod!ICIS 'Co.-

Bessemer
Paulo ProductS Co.-

Kansas City
Paulo Products Co.-

Memphis
,Paulo Pi-oducts Co.-

ashville
Paulo Products Co.-

St Louis
!PI!:nnsylvania McIlIlJurgicai
PeteI1! Heall'reating IIIc.
~ fka! 1'rea!ing Inc.
f':in- Tex Inc.
Precision Heal, Treating

I f'rog)'essive Steel Treating
Racine Heo.!Treating Co:
Rocbe ~ Steel ne8ting
RolliliOll I'roIIuas Cap:
S.K.S. Heat l"Iealing Inc.
ScOI fofge
Shore Metal Tecboology
SoIlIr AlIoospheres 'I:nc.
Sooee Heal T~g COlp.
Sowb.easlem Heat TTCIl!in.g SAJJ BATH NHlIJDINGi
Specialty Heat Treating Inc. Abboll FUIlI8Ce

-Alhens Dornak, Cap.
.u ilEAR TE.CHNOLOGY
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Trutec Industries
Universal Heat 'I'reatl~g
Vocull=

! Walke1' Heal 'TI'eating
Wall Colmll!toy Corp.
Washington MetaJ.llll'glcal

Services
Weiss fuduslries IlK.
Western Stress Inc.
WeslS:ide Flame Hardening:

TEMPERINg,
I\bboU FUJ1l!ICe
ABS MetaJ.lurgical

Processors Inc.
Accurate Sleel Treating
Advanced Heal TIe!!! Corp.

-Monroe
Advanced Heal Treal C~.

--':Waterloo
Advanood Heal Treati!lg
Advlll'l!led Metallwgical
Advanced Thermal

Thchnologies Inc.
Albany MeIaI'I'reruing
Alee Heal Treating Cap.
A.IIJaooe Meml1ienting
AliMa£! Product'!
Alph.!! Heall'reaten
American Brazing
American Heat Treating
American Mellli I"rocessil'lg
Am. Me!. Tiealing Inc.
A]> Westshore
A1mDSphereAnnealing Inc.
Bed!ive Heal ~--,\I! Inc.
BenediCl·Miller IDe. -
Benneu Heat Treating &.

Brazing Co.
.BodycolelHinck:rIi!L:r
lIom.al: Cap.
The aowdllCo.
Braddock MetaJ.lurgical
Braddock Metallurgical

Alabama
Braring &. M!!tal

Treaiing-Clevel!!!ld
Bnte Brazing
Brite Metal, Tresting Inc.
Bw:banIr Steel Th:ntiDg IDe.
Cal-Doran Division
Calumel Surfaoe liard;:ning
Carolina Commercial Heat

Treating
Ca~Uar Industrial,

'Products Inc.
CenIUry Sun Metal Treating
Certified Heal Treating Inc.
Certified Melal Crnft
Oticngo F1ame Hardening
Chicago rnduc~on
CincLnnau Flame

Hardening
Cincinnati Gear
Ci!lcinna!:i Steel, Treating
City Steel Treating Inc.
Cleveland Ftarne

Har&ni!lg Co.
ColemanCom.men;ia1 Heal

Treating
COIllIJ1I:fcial[ndudioo
Comrnercial, SIl!eI 'Jl~g
Custom Heal T_ting Co.
Delavan Steel'Il'emJ~
Delphi Engineering
Detroit Flame HlIl'd!:\niog
Detroit Steeilliaong Co.
Diamond Htal Th:aling Co.
Dimon Precision Inc.
Dixie Hem. 'nuIing Co. Inc.
Dillie MaChine & Heal.

nea~ng Inc.
Drever Heal Treating
East-und Heal neal
East Catalina Metal

Treating Inc.
Eckel Heal1=!
Edwards Heal1'reaIing

Elmirn. Heal Treating,
~Hm.1'tel!Hnc. ,
Erie Steel Treating IDC.
Eaclid Heal Trearing Co.
Fah&kIi MIg. 0.'

l'einblanking LId
Fenlon HC3I Treating
Flame Meti!I Processi.Ilg
FlUllirol Manufac1Uring Inc.
ro~Steel Treating Co.
fPM Heat Treating-«

ElkGn:Ne
FPM Milwaukee
Franklin SUlcI Treating Co.
GeM Company of America
General Heal Treating
General M.J:!:i!.I &.at

TreaIlng Inc,

Geo. H. Porrer Steel
Treating Co.

Gibson Heat Treallnc.
Grand Rl!pid>. Heal

Treatlng Co.
H & M Metal Processing
Hamen-Balk Steel Treating
Hauni Ricbmood Inc.
Heal Treat Corp" of

America
Heal-Trealing Inc.
Heat Deadng Services
HI TccMetal Group--

CLevorland
Hinderliter Heal T~

Inc.-Aooheim
Hinderliter Heal. Treating

Inc.-Dall'"
Hinderfiter Hea! Treating

Inc.- IlIrzana
Hin<ler[jter Heal Treating

Inc.-Thlsa
Hitech Metallurgical 'Co.
Hi-Tect! Steel 1'-'I,-og Inc.
Horizon SI«I Treating Inc.
Horsb\qb & Scott Co.
HouslO!'l F1ame Hardening
HTG Aerobl'l@
Hl'G-HiTecl! Aero
Hllda;ptk -- Elkhorn
HUron M&Ilurgicallnc.
HydlU-Vac
Hy- VIICTechnologies Inc.
Illiana Heal Treating ·Inc.
Impact St:rn.tegies Inc.
Induction Meti!I Treating
InducUon Services Inc.
fnducto/.le.af Inc.
Induslrial Metal Treating
.lndlIslrial Steel Tteating Co.
Induslrial SteellTreating Inc,
International Induction Inc.
Ironbond Hear Treating
hwinAUlO!!!!Jtion Inc.
Jaseo Heal nwwg Int.
JCS Engineering &

DeveJ~1
JoImV.~Co.
Kowalski, HUITreating Co.
Lat.. County Steel Treating
Lawrence IndllSlries Inc.
~gtOI'I Heal. Treat Inc.
LindbC1K Heal Treating Co.

--BerUn
Lindberg Heal 1'Ieating Co.

-HOWilon
Lindberg Hell! n!:ating Co.

-Melrose: I'lIrl!;
LindIJerg Heal TreatingCo,

--Racine
Undbcrg Heal Treating Co.

-R.DChesIcr
l.indb«g Heal Treating Co.

-SLLouls
M & M Heal Treat
MagnllIll Mdal. Treating

, Master· Heal1'reaIing Inc.
Merit Gear Corp.
MeIaIlmpn:!"emenl Co.-

Coll!l1lbus

Metal Improvement Co.--
LaJayelle

Metal Improvement Co.--
Mc.L.ea:nJWicbira

Mel<!!MeIhods
Mew Treaters Inc.
Mew 1'i'eating & Re.~h
M!!taIlu.rgicallnc.
Metallurgical Processing Inc.
Metals Engineering Inc.
Me!als Technology
Me!labCo. .
Meuo Steel Treating
Mel·Td!. 1nc.-ClJIckamas
Met- Tek Inc.-Racine
Michigan flame Hardening
Micl!ig;m Induction Inc.
Midlan.d Mel<!!Treating
Midwe£1 Flame Hardening
Midwestem Machinery Co.
Modem Industries Inc.
Modem M.i'W Processing
Malon Gear & Shaft
Mountain Metallurgical

!!th!!l!llBroad!
. atiorull Induction Heating
• lIlional Metal Processing

cttlesoo Steel TreI1lin
Nitro- Vac Heal Treating
o & W Heat Treat Iac,
Oakland Metal1'reating Co.
Ohio Metallurgical SerVice
P & L Hea! Treating

Grinding
Pmtek LaboraiOOes Inc.
Paulo Prod!!Ctll Co.-

Bessemer
Paulo Products Co.-

Kansas City
Paulo Prod!!cts Co.-

Memphis
Pau.1o Products Co.-

MUIfreesboro
Peulo Products Co.-

Nashville
Paulo P\WUClS Co.-

SI. Louis
Pen!11I Flame Indus!ries
!'elJll5ylvania MeIaI1urgical
!'elmi Heal Treating Inc.
I'IlIut.er-Maag QIIIing 1baIs
l'Iloenix !-leal 'Itea1i..!lg Inc.
Pitt- TCl\.lnc. -
Precision Heat Treating
~~@veS~JTreating
Racine Heat Treating Co.
Richter Precision Inc.
lRoboduction1krma.l

Processing
Rochester Steel Treating
Rotation Products Corp.
S.KS. Heat Trea!Lng Inc.
ScolFOQ!e
Shore Melal Technology
Solar AilDOSpberes Inc.
Sonee Hear Ttcaung Corp,
Southeastern Heal 'lfeBting
SpeciallY Heat TreaIJng .

Inc.-Athens
Special!}' Heat Treating

1nc.-E.Ikban
Specialty Heal Treating

Inc.----Gt:m.d Ra:pids
Specialiy Heat Treating

Inc.-Holland
Special!}' Steel Treating-«

Farmington Hills
Specialty Steel 'fmIting-

'Fraser
Stale Heal1'rea! Inc.
Steel Treaters, Inc.
Steel Treating
SIIfi Steel Treating
.s~ocoast Heal Treaung-

Orlando
SullCOOSl Heat Treating-

PO!Dpi!OO Beach
SUIICOOSIHeat 1'reating-

Tampa
Superior Metal Treating
Syracuse Heat Treating
1: N. Woodworth Inc.
Therm Tech of Waukesha
Thermal Metal Trealing
The=! Treaunem Center
Thermet. Inc,
Tbermo Electron Metal

Treating Div.
Thermo T:re:UclliWI.
Teccc.Inc,
Trec'Iech
Treal. All Mdal Inc.
Tnnec Indy, tries
Universal Heal Treating
Vacu Braze
Walker Heat Tteating
Washington Metallurgical

Services
Weiss Indw.lries Inc.
Westside Flame Hardening
Wahlert Corp.

Speciality Hell! 1':r!!aLinll
-Grand Rapids

SpeciallY Steel Tr!!nLing
- Fwrmingtoo IiIIIs

Superior Metal The:i.ting
SYnlcu!;c Heat Treating
Thermal Braze Inc.
Universal Heal Treating

VACUUM iREAilNG
Accurate Steel Treating
Advanced Metallurgieal
Alliance MeW Treating
Allread Products
American Heal Treating
Am. Met. The:i.liDg Inc.
Beehive Heal Treating
Benedict-Miller
Bodycote-Hinderl iter
BraddOCk Melallurgical

Alabama
Burbank Steel Treating
Century Sun Metal Treating
Certified Metal Ouft

, Cenified Hell! Treating
Delavan Steel Treating
Drever Heal Theati.og
Dynamic Metal Treating
East-Lind Heat Treat
ElrnLl1I Hea! Treating
EngiDeer<d lll.'llot ~11reat,.mc.
Erie Steel Treatlng lnc,
Euclid Heat Treating
Fenton Heal Treatinll
Flame Metals Processing
'General Heat Treating
Hanson-Balk teel

Treating
Hanni Richmond Inc.
Hinderliter - Dallas
Hitech Metll:thugicai Co.
Hi-Tech Steel Treating
Horizon Steel Treating
Hl1G.HiTcch Aero
Hudap!!tk -- 'Lkborn
Industrial Metal Treating
Industrinl Steel Treating Inc.
Ironbound Heal Treating
Irwin Automation Inc.
Jasco Heat T:rel!ling
Kowalski IIeul Treating
Metal Treaters Inc.
Metnl Treating & Research
Metallurgical Jnc,
Me;LaI Technology Corp.
Modem Metal Ptocessing
NationaJ Mew Processing
Nitro- Vac Hea! Treating
o & WHeal Treat Inc.
Paulo Products Co. -

Bessemer
Paolo Products Co. -

Kansas Cily
Paulo Produc~ .. Co. -

Memphis
Paulo Products Co. -

Nashville
Phoenix Hellt Treating
Precision Heal Treating
Progressive Steel Treating
Racine Heat Trea!ing Co.
Richter Precision Inc.
SoLaI Atmosphere Inc.

'OTHER
Beehive Heal Treating -
N~U1rol Sail Hcmltning
Benedicl-M iller -
Nilemper

inclnnati Gear Co. -
Ei.f!clrrm Beam HcrJ'{I.f!'!inll,
Cincinnati. Steel Treating
-Sub·btu

enteur Hardening-
""~lallu'llica/ &rvic~s
Delphi Engineering -
Portable h. t. on' sit«
East-Lind Heat Trent -
Air. OU. Woter Hardening
~HI'aIlm!I-
NtuJral SalIflartknin8'
Eric Steel Treating Inc. --
flug Qutllching
Plame Hardening of
California - Oil-Sire
Work
Fox Steel TreuIing -
Selec; HoJ" Qu~ndri"g
Heal Treating Nel.work -
l1~ur Trearing 'f}-aillin8
HinderUler-Al\aheim -
Kool Kase "FNC"
Hi tech Metallurgicul Co.
- Welding
IllS -Induction Heating
Impact Slnleg.ie [ne.-
Coruulling IILab Worl<
Induction Services -
Bonding Heal
I!1d!lc!Qhel!t lite. -
Induction fleatillS
Equipment
Industrial Steel Treating
Inc. - Magnetic Panicie
Inspection; Tensil«
Tes tillg
Ironbound Heat Treating
-Lab Work

Irwin Auromauon Inc. - ,
Salt Qf/ellcli/llg
Kowalski Heal Treating
- High PI't'SSUI'f!

·WlCUum. 20 Bar
Metal. Technology Corp"
- Hyperunl!t'aling.
Bn'ghl Hardelling
Michigan Induction Inc.
- Con.'1ullinll on
i'l'Iductio.!
Paulo Products-Kansas
City -/~cri()"

, I'Irogressi\lc Steel
Treating -- Wal.,
QuellclrlPolvm~r
RebcofRolocklMTcch-
Salt's Engilleu
Sun Steel Trenrln -
Sall Both lIardmi"lI
Syrt!C\I~ Hellt Treating
- Ultrasonic Cleaning
Thermal Braze Inc. -
lndurtio» Bmlin!!
Welside !'lame
Hardening - II1bra
Hardening

Gear Technologys directoriesara impor-
tant industry resources. Make sure your
company's includad, Do you belong in

'. Jlnlhb - Gllaf Softwafe Providers

'. March/AprH - Heat Ire It Providers

'.' NovlDec - Gear IndustryProductl
8. Services,

Listings in these directories are
ABSOLUTELY FREE. Call 847-437-6604 to
find out how your company can be
included,
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Programmable Separation of
Run,out From Profile and Lead
Inspection Data for Gear Teeth
With Arbitrary Modifications

X'iaogen Su& Dona'id R. Houser

Abstract
A programmable algorithm is developed to separate out the

effect of eccentricity (radiaJ ronout) from elemental gear
inspection data, namely, profile and lead data. This algorithm
can be coded in gear inspection software to detect the existence,
the magnitude and the orientation of the eccentricity without

making a separate runout check. A real example shows this

algorithm produces good results.
Introduction

The effect of facti al runout (or eccentricity) on the profile and
lead deviation has been noticed for a long time. Gear engineers

know that radial ruaout changes the slopes of tlte traces of pro-
files and leads. A normal gear inspection usually measures pro-
files and leads from three or more teeth, and the average is often
taken to compensate for this effect. In 1993, Laskiner al ..(Ref,
1) found the analytical equations which describe theinteraction
between these element measurements and the radial runout. The

equations show the profile and lead traces of all teeth are seg-
ments of a sine curve if no profile and lead modifications are
imroduced. More recently. Laskin and Lawson (Ref. 2} devel-
oped. the method to separate out the effect of runout from these
elemental inspection data. They used linear or cubic fitting to
get the slope of every elemental inspection curve, Fromthe

information given by the slopes. a sine curve is fit, and the
effect of the runout represented by the sine curve is removed.
The method does not applyto the case where arhitrary modifi.-
cations exist, either on the profile or on the lead. However, the
method works for partly modified profiles and leads. but the
validity of the results is compromised because the fitting
processes use only that portion of the profi.le (or the lead) that is
free of modifications. If considerable roughness exists on the
tooth surfaces, the curvefitting of these short trace segments is
net very reliable,

This article presents a method that applies to any kind of
modification of either profiles or leads. More importantly, only
one fitting process that takes into. consideration all the inspec- kP", I,2, ... ,n) are the tooth numbers. If we set:
tion data is used. The process is non-iterative, and a good result
can be expected ..This method only applies to gears witheeeen-
tricity (radiallUJl.out). It does not apply to egg-shaped gears or
gears with considerable wobble (axial runour),
42 GEAR TECHNOLOGY

Extraction of Profile Modification
frem the Inspection Data

We start our disCllssion wi,th profile inspection d'a,ta. The
same procedure applies to the lead inspection data. Referring to
Fig. 1, the teeth and the base circlesare plotted. Eq. 1 ill Laskin
etal, is cited here, and their symbols are used as well The equa-

tion says:

where ()eulLEO,ll) is the angle from the eccentricity direction

to fhe center of Tooth 1. apB1(LBp,,!l) is the angle extended by
the half base tooth thickness. 'I'(21t/teeth number) is the tooth

pitch angle, eM(LBOmN) is the roll angle at the measurement
point. e is the eccentricity.

If no profile modification exists using Eq, 1 and Fig. 2, the
prof tie tl'ace.t;" Oil each tooth is a segment of a sine curve hav-
ing amplitude e. If an arbitrary profile modification mp(eM) is
applied, the measured profile trace if;, + mp) is the sinusoidal
segment superimposed by the profile modification.

In rea] measurements, the inspection data may be presented
separately or may beoverlaid together and supplemented with

a K chart. The final inspection data IIpi is if" + mp) shifted by D
(referring to Fig. 2b, c).

(2)

n is the total number of measured teeth. Dp,2, ....n) are con-
stants representing the shifts of profile traces, and they are
unknown, Usually. three or four teeth are inspected, and n is
either 3 or 4. From Eq. 1, the sinusoidal segment for the Ith mea-
sured profile trace is:

IPj" (kj - I)~ i .. 1.2.....n. (4)

(5)



These substitutions simplify Bq. 3 to:

!pi =e sinCE+ ¢j) i ..1.•2, ....n.

Substituting Eq. 6 into Eq. 2 give a new equation for the shift-
ed profile traces.

Expanding and rewriting Eq, 7, weget:

It sin(E)cos(¢i) + e cos(e) in(¢,) + mp(EM) .. lip; + D; (8)'
i ..I.2....,n.

The profile modification mp' can be solved through any com-
bination of three out of these n equations. If ilth, i2 th, i3 th equa-
tions are used, we have:

e sin(e)cos(¢rl)'" e cos(e)sin(¢j1) + mp(EM) = vpil + Dn l
e sin(e)cos{¢i2) + e cos (c) in(¢i2) + m,(EM) '" "pil + Dil '
e sin(E)cOS(¢O) + I! oos(£)sin(~,,) + mp(£M) .. 11,.3+ Dn ,

Taking e sinCE). e cos(e) and mp(£M) as three unknowns, the
mean profile modification, ITIp(£M)' can be solved.

cos(f1l) -in(¢;l) vprl co (fil) sin(,pjl) DII

cos(tPn) sin{¢a) llpil + costtP,,) sln(q'!h) DIl

cos(4'o) sin(¢o) vpi") 1 I ,005('13) sin(",") DiJ
mp= _

COS('II) slr:l(i/lrl) I

cos(,p~) it1(~Il) I

cos('iJ) sltl(¢,3) 1
This solunon depends onlhe reference of each profile which

dictates the .applied shifts. DiU = W,2,...• n). These shifts are
unknown at this stage. But Eq. 10 revealls that the DiS only shift
mp upwards or downwards and do not change nlp's shape.
Setting Dj to zero gives rise to:

COS('il) in{~I'l)"p;I

cos(cPa) in(4IIl) Ilpn

COS(¢I3) in(4i13) 1/1"3

fflp= (H)
I ;000(';1) sin(cPn) J

COS(IPIl) in(~Il) 1

cos(¢,,) in(~'1) [I
Normalize nip by making its maximum zero if necessary:

m - max(m ),=> m.p. p p

If we want to make use of all of the inspection data to get a
better result, all different cornbinations (I\. i2• i) out of Up
i2•.•• ,in) can be used separately and the ITIpS found can be aver-
aged. In other words, if four profiletraces are available. there
are four combinations of these traces that could be used to. get
four mean profile traces that can be further averaged to give ,a
globallaver.age.

The extracted profile modification mp not only includes
intended profile modifications, such as tip and root relief. but
all! 0 inclndes some systematic profile error which shows the
same tendency on each gear tooth. An example of a systematic
profile error cOII,Jd be a pressureangle error (Ref. 4).

,
(6)

B

(7)

Touching, Dlrcclion
to Measurem.cnt

Eccentric Profile
- - ~,~ Concentric

Profile
A

(9) .,
'.•.,,

•,,,,,,
••

.,,
I·•..,

•I.,
.,
"- ,

'.'~~ ... t" = Me!o:t;/
"'!I;iol!lio .,'M-:~"- MtM = profile hlcl /"

"~~~~~~~~-~-.~~--~
Mt ',. •...

I·

"I','I,

(10)

Fig. ~ .. Prorate Measurement on. ECCfIlIriC Gear (left nank).

If the inspected teeth are exactly (itn most cases. approxi-
mately) evenly spaced aroundlbe gear, the profile modi.fication
can be calculated simply by averaging the profile deviations
measured onall inspected teeth, Thi practice is weU known.
and the proof is given here. Summarize Eq. 7 overI = 1,2"",11.

,. n n
't 11,,;= t 'tsin (e+ ~i) + n m~(ell/) - 't Di

1'-=1 i=l j-",I.

. '1:""'When the measured teeth are evenly distributed.~· j=1 sin (u ~I)

tends to disappear. Setting D/ to be zero shows that the aver-
age profile trace mp(f.M) is a simple average of the individuaj
profile tr-aces.

(12)

Separation. of RUDout from ProfLle Inspection Data.
After the modificarioa is found, it can be removed from tile

individual profile traces, vpj(i = 1,2•...JI). The re iduals, "'pi -

mp(i = ],2, ...,n). caused by a pure eccentricity are th segment
of a sine curve, A best fit is made to find the sine curve (both
amplitude and pha e) as shown in Eqs. ]3-24.

~ntrod\lcing new variable £1:

£1 = (8"lM - u.pBt) (3)
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I \IU.E I - (;10. \\{ (;t-.O\IElin

Parameter
No. of Teeth
Face Width
Normal Pressure Angle
Helix Angle
Normal Module
Normal Tooth Thickness
Pilch Diameter
Base Diameter
Transverse Pre: sure Angle rpM'
Transverse Tooth Thickness
Helix Lead
Helix. Angle at Base Dia.
Angle ,expB1 in Bq..1

Angle a"Ml in Eq. 27

Value Unit
25

31.75 :mm
23.4541 degree

21.5 degree
2.9541 mm
4.53 mm
79'.37 mm
7.1.94 mm

25 degree
4.87 mm

633.05 mm
19.65 degree
5.23 degree

3.52 degree

nUI.E 2 - BEST FIT IU:Sl US !-'IW'\I I'IWFlI.E
II~ \n.~\\ I ru \I~ III· H 1\1. I·.e('l-" 11(1("1n

Parameter
Introduced Eccentricity Magnitude
Introduced Eccentricity Orientation
Magnitud.e e Found Out From

Traces of Left Flanks
Oriemation 8.IM FOlillld Out

From Traces of Left Flanks
Magmtude e Found Out

From Traces of Right Flanks
Orientation 19"M Found Out

.' rom Traces of Right Flanks

Value Unit
0.07118 mm
-118.77 degree

'0.0693 mm

-120.3.1 degree

0.0746 mm

-122.48 degree

'1 \BI.I-' .l - BEST FIT IU.SI ITS FI{O\[ I E \11
IIn('\-.S\\1r1l \IHUH 1\1 HTI.\I\{ICln

Parameter
Introduced Eccentricity Magnitude
Introduced Eccentricity Orientation
Magnitude e Found Out From

Traces of Left Flanks
Orientation 8~1Found Out From

Traces of Left Flanks
Magnitude e Found Out From

Traces of Right Flanks
Orientation 8.1 Found Out From

Traces of Right Flanks

Value Unit
0.0118 mm
-121.8 degree

0.0588 mm

128,66 degree

0.0462 mm

128.24 degree
--- --- ---------------

I \HI r: ~- HEST HI HI-'SI I I ... I·RO\l I'ROHI ".
'11{\n.s" I 1'I\(>l I \IH II·\( 1\1.1·'.('('\ "I'I{I('I n

Parameter
Eccentricity Magnitude Detected

by Runout Check
Eccentricity Orientation Detected

by Runour Check
Magnitude e Found Out From

Traces of Left Flanks
Orientation e~lM Found Out

From Traces of Left Hanks
Magnitude e Found Out From

Traces of Right Flanks
Orientation 6i.IM Found Out

From Traces of Right Hanks

Valu.e Unit

Om05 mm

-IM.2 degree

0.0]01 mm

-174.34 d~gree

0.01014 mm

-146.5 degree
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(14)

Eq. 7 becomes:

We have (n + 2) unknowns, Dj(i "" [,2"",'1), e and fl.' Bqs. 15
are linearized by introducing:

07)
Theil.

t;(E,,) = -Dr + D~..I.cos(£.!l + fli)+ D...1sin{EoI(+ 1/1,) + m,(£,,)- "pi = 0 (1.8)
i= 1.2, .... 11.

If p points are measured on each flank, then totally p x fI

equations. exist, We will solve all p x n equation by minimiz-
ing F. where

(19)

EMjV = 1..2 .....p) are the roll angles corresponding to the mea-
sured point. Setting i1E. (k = l •..•n + 2) to zero give (n +2)

aDk
linear equations:

where,

:.{Pi=i
. 0 i¢j

i, j '" l.2.....1I•

p
= a, _01 = -IooS(EiI/' + ~,,} i = 1.2,.....,

.....- j=1 'I

P
= a~...2 = - .1: Sin{EMj + ¢l} j = 1,2, ... ,11

Fl
P 11

= I I oos1(£ +~)
j~1 j~l /II) I

P n

= Q.....l.Ml =.1: .Isin(E/IIJ + ¢)co (Ell) + '¢J'
FII=l

p n
'"I .I sin2(eM,l + ¢)

j=II=1
P

'"-I [\IV) - m(EM·ll i'"' 1.2 .... ,n
j=1 Pl1

P n

= .I, .I ["p1(!1 - m{EMj)]ooS(EMj + ';1)
J::II=I
p I'!

- .I :I [vp/(,r) - m(Ey)lsin(Ei\()' +I/I~
FII=l

The solution is:
1(21)

eccentricity magnitude e = " D;..I + D;"2 (22)

D
EI '"' arctan ( ~ )

- 1'1+2
(23)

eccentricity lecation 8.IM", EI + ups, (24)



The system of Eq. 20 can be very efficiently solved using the
Gaussian Elimination Method (Ref. 3). It is not necessary to
invert the coefficient matrix A. The profile deviations after the
removal of the effect of runoutare:

""," vpI + Dj - II! sin (E. + Ell + ~i) i ..1.2 ....•".

For the right flank. Eq, 4 in. Laskin et ai. (Ref. I) say:

Similar steps can be followed to. obtain the magnitude and ori-
entation of the eccentricity fromthe profiletrace of the .right
flanks.

SepaJ'atioD of Runout from Lead lnspection Data.
For spur gears, runout does not affect the lead inspection

data. The separation is applicable only for helical gears.
Referring to Fig, 6 in. Laskin et al. (Ref. 1), Eq," (13) of the sinu-
soidal curve of lead traces says:

MV'L'" e co (V't.>sin[9.·1 + (,.II. - ap.!l) + (k - 1)1:'+XM i 1 (27)

wherelflbis the base helix angle. 9.1 is the angle from the eccen-
tricity direction (0 the center of tooth 1 at the top face. ,I/JMr is the
transverse pressure angle at the measurement diamel:er. apMr is
the angle extended by the half tooth thicknes at (he measure-
ment diameter. Lithe helix lead (negative for left handed
gears). xM is the ax.ial distance from the top face to the mea-
surement point.

E.q. 27 has the same format as Eq. L We first define:

From Eqs, 27-3,].. the lead trace.!; due to the eccentricity can be
expressed as:

lu '"e, in(e+ tp,) i = .,2, ...,11.

If an arbitrary lead modification ml is applied. the measured
lead deviation can be written as:

The mean. lead modification ml can be expressed by the ratio of
two determinants.

C05(;II) sin(;iI) \lUI

eQS(.,'2) sin(tpa) V/il

C (.,,]) in(tpa} VIiJ

CO (~/I) in(tpll)

co (41'0) sin(tp12)

cos(tpa) sin(!/I;)

Profile Shift in
ormal Direction

Measured Tooth *1{i (j .. 1,.2..3.... )

(25) k3 k4

(26)
Phase

Eccentricity
Location

Roll Angle Range of Profile Mea.~urement
(Same Por All Measured Teeth)

ajProflle Traces on !I Sineurve

fp/
- Without Modification
._._. With Modifiea 'on

Tooth 1

(28)
Tooth)

(29) Roll Angle Range of Measurement

(30)
b) Profile Traces of Four Teeth With and Without Profile Modification

(31)

(32)

(33)

vp4;=JP4+m--D4

1~~~;==i:!!!!!!!!!I&5~~~;::~t~~Phase
~p3"iP3+m.--D3

IIpl=jpl+m--Dl

vp2=jp2+m-D2

Roll Angle Range of Measurement

(34)
c) Profile Traces of Four Teeth After Shifting

Fig. 2,- Frome Measurements with Arbitrary Mod~catlon.
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Fig. 3 - Example Gear Inspection: 4 teeth inspected; left flank; profile
trace.
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where lfJi, Dp = 1,2,...,n) have the same meanings as in Eq. 10.
The extracted mean lead modification, ml' not only includes

the intended lead modification, such as crowning, but also
includes the systematic lead error which shows the same ten-
dency on each gear tooth. An example of such a systematic lead
error could be the alignment error (Ref. 4).

Similarly, if the inspected teeth are exactly (in most cases,
approximately) evenly spaced around the gear, the mean lead
modification can be calculated simply by averaging the indi-
vidual lead traces measured on all inspected teeth.

Using Eqs. 31 and 33:

Vii = e/ sin(El + EM + ¢) + m/EM) - D/ i = 1,2, ... n. (35)

Eq. 35 has the same format as Eq. 15. Solution of Eqs. 19-21
could be used, but VIP = 1,2, ,n) should be used instead of vpi(i

= 1,2,...,n), while b/k = 1,2, ,n + 2) in Eq. 20 are calculated. ez
and £1 are obtained,

D
£1 = arctan( ---!!±!..- )

Dn+2 (37)
The amplitude and the phase of the sine curve from the eccen-
tricity are:

eccentricity magnitude e = e/lcos(ljIb)

eccentricity location eel = EI - (¢Mt- apMt)

Example Inspection of A Real Helical Gear
A Boeing NASA helical gear was inspected to verify the

developed algorithm. The geometry of the gear is listed in Table
1. Originally the gear had very little eccentricity, so an artificial
eccentricity of 0.0718 mm was created on the CMM (Coordinate
Measurement Machine). Four teeth were inspected by a universal
CMM. The CMM has a resolution of one micron, and an accura-
cy of about three microns. According to the specification, a cir-
cular profile modification was applied from the form diameter to
the outside diameter. No lead modification was required. The
profile inspection was performed at the middle of the face width,
and the lead inspection was performed at the pitch diameter.

Fig. 3 shows the profile inspection data. Only the traces of
the left flanks are given here. The original deviation curves are
drawn in Fig. 3a. The extracted mean profile modification is pre-
sented in Fig. 3b. The profile traces after the removal of the
modification are shown in Fig. 3c. The fitted sine curve is shown
in Fig. 3d. The profile traces after the removal of the effect of
ronout are shown in Fig. 3e. The maximum and minimum slopes
of the fitted sine curve is its amplitude e and - e respectively. If
these slopes are added to the mean profile trace mp' we can get
the two possible worst profile traces that could be obtained in
profile inspection. These two possible worst profile traces are
shown in Fig. 3f. The results of the best fit are listed in Table 2.

Fig. 4 shows the lead inspection data. No lead modification
appears to exist on the gear. The results are presented in Fig.
4a-4f and Table 3 respectively. Note that the orientation angles
of the introduced eccentricity are different in Table 2 and Table
3 because the fust one is relative to the centerline of Tooth 1 at
the middle of the face width where profile measurements were
performed, and the second one is relative to the centerline of
Tooth 1 at the top face as stated in Eg. 27.

(38)
(39)



Conclusions and Comments
A new programmable algorithm is developed to separate out

the effect of runout from the profile and lead inspection data.
The method presented here is more convenient, more reliable
and easier to program than that proposed by Laskin and Lawson
(Ref. 2). Because the pure radial runout does not contribute to
the noise and vibration of transmissions as much as the real pro-
file and lead deviations (Ref. 2), the separation of the effect of
runout from profile and lead inspection data is significant.

In the Gear Dynamics and Gear Noise Research Laboratory at
The Ohio State University, a CMM is often used to inspect gears.
The effect of runout was removed using a two-step inspection,
where ronout inspection was performed, a new center was deter-
mined; profile and lead inspections were performed based on the
new center. This approach takes more time. The approach present-
ed in this paper gives us an alternative way to save inspection time.

In our example, the fitting process from the profile inspec-
tion data produces a better result than the fitting process from
the lead inspection data. It is expected because a regular gear
with non-negligible wobble (axial runout) is used instead of a
test gear of very good accuracy as in Laskin and Lawson
(Ref.2). In most cases, the profile traces are preferred in the
separation of the effect of runout, particularly when the face
width of a gear is relatively small compared with its helix lead.
In this case, the lead traces are tiny segments (Fig. 4d) of the
sine curve, and this makes the fitting process less reliable.
Compared with Fig. 3d, the profile traces are longer than the
lead traces for our test gear (1.5: 1). The use of lead inspection
data to separate out the effect of runout should be avoided
unless the helix angle and/or the face width are really large.

The same gear was inspected once more. This time no artificial
eccentricity was introduced. Its actual eccentricity was detected
through a separate ronout check. The eccentricity was also calcu-
lated from the profile traces. The results were listed in Table 4.

The separation of eccentricity based on the profile traces was
very successful, but the separation of eccentricity based on the lead
traces failed in this case. The reason is the gear has wobble (axial
ronout) comparable with the eccentricity (radial ronout) that vio-
lates the wobble-free assumption from which Eq. 27 was derived.

A more ambitious approach would be to use all the inspection
data from both flanks to make one sine curve fitting. Take the pro-
file inspection data as example. The sine curves represented by Eq.
26 (for right flank) and Eq. 1 (for left flank) can be viewed as the
same sine curve (the phase difference can be calculated). We could
then fit the profile traces of both left and right flanks to one single
sine curve. This approach has not been tried yet by the authors. 0
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Fahrenheit 451: Gear Up For

Induction Hardening
Daniel J. Williams: s Ellen F: Komina'rs

0, you."'ve ~en ~signed ~1Jt.eta k
to buy an mducuon heating sy -
tem for heat treating: It's an
intimidating" but by no mean

impossible, a slgnment, With the help of
tbeinformation in this article. you should
be able to develop common ground with
yoUI.' supplier and have the tools to work:
with him or her to get the right machine
for YOIII job .

Begin yOUI In k by asking questions,
lots of them. Your induction heating equip-
ment manufacturer pas e se a wealth of
information and experience 'that he or she

only too willing to hare.
What Is Induction HeaHng?

Induction is a noncontecielectromeg-

netic process where meta] pieces to be
heat treated are pas edthrough a mag-
netic field that emanate about a copper
induction coil. The coil, i fed current at a
specified frequ neyand power level to
cause the heati'llg. Most of the heating is
due to currents induced into, the part.
Somcheatillg is due to hysteresis, The
i.lldu lion method require DO warra-up,
is fast. predictable, clean and Ime resis-
lance :heating. i an in-line proce s, elim-
inating the need to store inventory
between operation . Likewi e, the induc-
tion method isa noncontact process and
can be readily u ed with atmospheres to
eliminate or reduce cale,
When. . hould II Gear ManufactUf1eJ'

ConsIder Induction?
Mo t gears must be heat treated to max-

imize strength and minimize wear.
mexpellsive,med:illm carbon steels are eas-
ily machined andhardened and are compat-
ible wilh induction heal treat processes.

Wa171illg: all cutting, jomlill8 and
hobbing :should be done prior to induc-
tion hardening. Whenever possible, heat
treating :should be the final :step.

The two method used to heat treat
gears are in furnaces or by induction.

1.

12

1D..
'I is",,2 6...,

..
Z

0
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lnduction heating i often the method of
choice for a number of reasons.

I. Because oftheir size and heat out-
put, furnaces are often located ill remote
dedicated areas of the plant away from
the production line. Induction lend itself
to synchronous, in-line. cell-type manu-
facturing. The inductor can be mounted
011 the line, in everal places if necessary,
for uninterrupted flow.

Unlaad,ll.oa d Mlch ne
lmtiata Gvcle
Towers Raise
Heat On
Quencl! GeBr
lower Tower
Total Cyclt n_
P.....PvH_

70
10
2.0
30
5D
2-D...

111.1

II . -,
- .'-~ .,L!

1.15
au
I.U

! 1.12

,1~'1J':
LII

w'

.. :I III 5 .' J------.------.-,.-------.-n2 11 1. 11 II
P_ DtuIIylkWMI

IFig. 3 - Effect of' pllior Imicrostructar. '110CUI
dlpth.



_--------------..GEAIR FUND'AMENTAtS' _
2. Fewer processes are needed with

induction, Stop-off paints and copper plat-
ing operations are entirely eliminated as
selectiveareas of the gear can be hardened.

3, Whilefumaces require batches of
product to heat, one gear at a 'time can be
processed with induction. Individual parts
are accepted or rejected based 01'1 the cor-
rect process parameters being appJ.ied.

4. loduction equipment does not pro-
duce emissions.

5. lnduetionequipment .is more effi-
cieruthan furnaces, as oo1y the area of
the part to be hardened i heated
(opposed to the entire part). Ambient air
is not heated. As the induction uni'tis iclle
about 75~ of the time, much Jess energy
is can limed.

6. Gas furnaces need to be preheated:
i:ndllctiollmachinery does not.

7. Induction heating causes minimal
distortion of gears ..

N'OW
~-:UHIVE

I HER CIHOICE

AMI Systems Co. announces that it is now a
manufacturing source 01 spiral ,gear roughing
and finishing cutters and bodies.

We also can manufacture new spiral
cutter bodies lin,diameters 015" through 12"
at present

AIW can also supply rough1ng and finishing
cutters, hardware and replacement parts for
most 5"-12" diameter bodies.

Whether it's service or manufacturing, con-
I sider IJS as an alternative source lor replace-

ment parts. and hardware as well as bodies
and cutters.
You'll be in lor a pleasant surprise.

II NEWISlralght Bevel Cutters.

CIRCLE 105,

Royal Oak, Michigan 48067
Tel: (248) 544·3852·· fax: (246) 544-3922
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What Does Your Indllct:ioD. Heating
Mach:inery Supplier Need To,Know?

Your potential short-, medium- and
long-term applications, Mention all of
these to your supplier even if they are not
confirmed. Induction equipment can
process different type of gears (with
retooling); however, the supplier must
know your needs beforehand.

Measurements of the gear( s) to be heal
treated. Drawings, and process sheets are
very helpful Your induction equipment
supplier will study your gear prints and
use your specifications to determine
process parameters forihe application.

Production rates. Determine how
many parts need to be produced (by day,
week or month). Specify the number of
shifts the plant runs per day. From this
data, your induction heat supplier can
determine how many pieces need to be
processed per machine cycle and calcu-
late the power supply needed to meet
this rate, The best information to have
for your upplier is the jotal gro .
hourly production rate required. of the
equipment.

Part material. Carbon content, alloy-
ing elements and prior microstructure
will affect the amount of power and time
required to heat Ihegear. Gears with
lower carbon content (below 0.2%) can
undergo carburization prior to induction
heating to speed up the bealing rate .ID
applications involving hardening,

Fig. 1 shows approximate heat limes
for various types of metals. Of course,
actual times will vary based on the
diameter, thickness and area of the pari
to' be heated.

Case depth (depth of heating).
Frequency selection is very impottsnt 'to
obtain speciJied results. Too [ow a .frequen-
cywill leave thelooth tips unheated, On the
other hand. h~ting with Itoohigh a frequen-
cy will not heatthe root area, bill it wiD over-
heat the tips. There is a direct eorrelanoa
between diametrnJpitch.and frequency.

Frequency determination tarts with
carefully evaluating the desired or peel-
fied pattern. Take special note of these
details: Is through-hardening of thelooth
tip de ired, or is the pattern profiled
along the face of the gear? (s hardness
required in the root? If so, to wllat depth?
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Hardness required after heating.
Harone s is dependent Gil material and is
generally pecified by the buyer. Carbon
content. alloying element and prior
microstructure all affect hardness.

Application needed. A variety 'of appli-
cations can be handled by induction. Your
equipmentupplier will need to lmow
which one . you will be u-jng. Among
tho e po sible w.ith induction heating are

.' Surface hardening. Heating the sur-
face of a. component above transforma-
lion temperature. then rapidJy quenching
to create II. hardened case on the surface.

• Through-hardening. Heating the
entire workpiece above transformation
temperature, thenrapid]y quenching to

harden the pan from surface to core.
• Tempering or stress relieving. Heating

loa low temperature (120°-600°C) and
aJj.owing the heal: to soak: into !he piece to
relieve residual IresS andreduce mace
han:Ines: to prevent cracking .

•' Nonnalizing. Heating above trans-
formation temperature and allowing piece
to air cool.

o Annealing. Heating above transfor-
mation temperature and using controlled.

cooling.
Wbal WiD YOUIi InducUo.nHeat.
Machin ry SoppUeli Det .nnine'?
A typical induction heat treal. applica-

tion i .governed by !.he following equip-
ment process parameters: Heat time,
power level, power frequency. quench
flow part po itionirolation,and quench
concentration. Your equipment. supplier
will need the range of the e sening '.I.l ed
in your applicetions-specifically;

1. Cycle lim.e. The induction heat treat
proee comprisesthe following primary
elements:

Load/unload 6-10 seconds
Index :inlout of' coil

2-4
Hat

Delay to quench
Quench
TOTAL

econds
W-lO econds

(material dependent)
0-2 seconds
2-10 seconds
U-36 econds*

*~ftempering i needed, add six to
eight second .

Actual time w:ill be based on produc-
tion rate • part material, power . upply,
etc. (See Fig. 2.)

Hob he.lix angles
from' -45,°/+'0° with
standard machine~

A. new generation of CNC
ho'bbing macnmas from Richardol1
dellvers maximum cutting ranges
tor spur and helical gears. These
machines reduce set~up downtime whil!e
pmdllcing accurate and conststent leads,
and profiles ..With precise radial, axial
and tangential control of the cutting
parameters, Richardon GNC Hoboers
move from rough stock removal to fine
flillish.ing effortlessly.

Any way you look at it. Richardon
CNCHo!bbing Machines will put a whole
new angle on your g;earing operation.

2. Power level. Power level is a func-
ti.on of surfa.ce area:

Surface area :::7lidh x.2 (for gears)
For example. if II gear measures 4"

wide by 112" high.
Surface area =
3..t4 x 4 :It 112 x 2: :::
12.5''' x 10 .. 125 kW.

(The actual formula for determining
defmitive gear urfaee is more complex
than this. but for the purposesof thi arti-

cle, we are u ing a simplified ver ion.)
In some cases. me pccific heat of \be

material. along wit!1 the weight of maler-
lal to be proce ed and temperature '10 be
reached, is 111 ed to determine the pow. r
uPllly size. (See Fig. 3.)

3. Power freqUEncy. Based on case
depth. the required level of hardening
depth is calculated. Frequency is fun-
tion of case depth. The high r th fre-
quency, the shallower th case d pth. If

PEOP,LE

REISHAU,ER'
Sold Exclusively In North AmBric8 By:

Re'l:sbaue'l 'Corpo'raUon
1525 Holmes Road •. Elgm. IL 60123

pnone,: 847.888.3828' Fax: 847.888.0343

CIRCLE 148
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the frequency is too low. the piece does
not gel healed properly (Fig. 2)'.

4. Part position/rotation, Based! on
production volume and mix. budget
requirement • plant standard and other
information. me supplier will suggest
ways to be t meet producnen with manu-
al or automated loading. Among other
'factors to consider are the e: Manual
loading is Ie s expensive" but automation
is more dependable.

5. 'Qllfncllj1ew. Thi i criti al only to
hardening applications. Heat must be
extracted very rapid!ly and preei ely from
the steel. The rate of heat 'extraction is
1argely a function of quench flow.

6. IQllencheoncensroiion andfillralion
method: Quenchants are application pe-
cific, Waler. polymer-water, oluble oil.
salt water oil and even lead can be select-
ed as quench alternatives ..A few applica-
tions. uch as low-.ltardenability materials.
are best suited fora straight water quench.
Polymer quenchant manufacturers hould
be consulted for each application to
as ure compatibility with other fluids that
may be introduced.

Fihration of quench is neee sary to
assure proces consi tency and extend
the useful life of the quencham, Panicles
in th quenehant can block 'the mall
hole on quench barrel assemblies.
Qu .neh hole ize :is can ide red with
selecting strainers and/or filters on
quench water sy terns. Strainer hole size
must be smaller than the quench bole size
to prevent blockages.

Other less critical faetors to be consid-
ered include quench remperature and
quench time.

Additional Inf41nnaUon
The co t of Induction heat lJeatillg

equipment can vary from $100,000 to
$500,000. d pending on production me.
The average price is $250.000. II' XYZ
Gear were to manufacrare 200.000 gears a
year over five years (or 1.000,000 gears).
the cost:per gear would be 25 cents.

When pureha ing induction heat treat-
Lng equipment, it is helpfulto note addi-
tional budget 'items: Electricity. cooling
lower or chlllee water, lJuencllanl. dispos-
al of quenchant, inductor coil and part
touch tooling. floor pace. cost 'of preven-
tative maintenance. operator/attendant

costs. maintenance and daity destructive
evaluation of production samples.

A Case Study
XYZ Gear needs to induction heal

treat gear #945. which is 4 'i wide and
In" high (See Table l).

ABC Induction Supplier determine .
the needed machine using the foLlowing
calculations.

t Power upp]y. The general rule i
10 to 15 kW per . quare inch, (Metric

measurements need 10 be converted into
the Engli hi sy tem.j

4" x ]12" x 3.1.4 x 2 '" 12.56 in2 II J,O

= 125.60 .kw.
Based 0.11 tandard tables, a 150kW/30
kHz power supply i selected.

2. Production rate. XYZ Gear oper-
ates two 6.5 hour hift. five day per
week and is open 4.3 weeks per month.

45,000 piee slmo = 162 pi ceslhr at
279hrsJmo.
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A piece must be processed every 22.2
seconds.

Given the production rate,the power
supply and company experience in this
type of job, the applications engineer cal-
culates the cycle time as shown in Table 2.

Wbat Do. Yo.U Need To Know About
Commercial, Heat Treaters?

Perhaps your production is low
enough to consider outsourcing heat

treating. Commerical heat treaters
charge somewhere between 50 cents
and $3.00 per gear. Companies can
work out the economic fea ibility based
on an approximate cost of $2.50 per
gear versu an investment in thecapital
equipment of $250,000 (the average
price of induction heat treating equip-
ment), plus ancillary costs ..

Other factors should be

pracisialnl through diaRl,ond

for Giealr Dressi'ng APP,liicatiions
We will design, build and guarantee
from your gear summary charts
gear dressers for Reilhauer SPA
Ind Fassler DSA Systems
Oirect-Plated or Sintered-Bond
Single· or Double-Sided Dressers.

We also produce gelr dresse,. for
• Gleason CNCa Phoenix
• Niles
• Okamoto
• Liebharr
• Csepel
• Normae
• Gil Solutions
• Hoglund
• Hitler

Wa offer our customers
• Highest Accuracy
• Competitive Prices
• Fastest Delivery
• Relep & Replating Sarvice

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

Dr..Kaiser glear dressers are the best value available ..

I'm Jlltedl bv;

SIt.Munson
~ Company

1517 Gr,egg, St,. Columbia'. :SC 29201
1-81lOI.775-1'3901 .•, 1'-8OJ..252·3Z11
Ifalll·8Q3·929·0507
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CIRCLE 138

before outsourcing, Are you wilti.ng to
give up control . of this process? Can you
trust an outside heat treater to process
gears that meet your standards?

A good place to begin is 'by consulting
the directory included in this issue of
Gear Technology or the Directory of
Commercial Heat Treaters. Keep the fol-
lowing in mind:

•. Make ure your commercial heat-
treater has the proper equipment and
experience,

• Make me the skill set. and equip-
memneeded reside within the commer-
cial heat treater now. Don't let anyone
experiment with your project or use your
job as a "learning experience."

• Make sure quality systems are in
place. 0
References:

ASM Randbook. Vol. 4 Heal Treating.
ASM International, Materials Parl , OH [991.

Interview with Deborah A. Erzen, applica-
tions engineer, Welduclion Corporation,
farmington Hills, MI, September. 1997.

Welduction Corperation, .Induction Heat
Treat Equipment Specification Guide, January,
1998.

Williams, Daniel J. "Quench Systems for
Induction Hardening," Metal Heal Treating,
July·Aug .• 1995.

Williams. Daniel 1. and Traverse. Gilbert J,
"Fundamentals of Specifying Induction Power
Supplies for Wire and Rod Heating," Wire
Joumal Imemalional.Junel99l].pg .92-99.

IDaniel,J. Williams
IJpresident and CEO of We/auction Corporal ion,
Farming/on Hills. MI. He holds a .di!tgnlt in elec-
trical ~!I!gineeril!gand has doue advanced study
ill metallurgy and thermodynamics. lie is th«
author of nUIlLrous ankles 011 induction heating .
.quenching. pro e s controls and quality systems.

Enen F: Kominars
is the maricelillS manager of WeltiJlclicm .. S~ has
(If! undergraduate degree in economics from IAe
University of MichigQII and CUI MBA from/he
University ofth« Americas.

Ten Us Whet Yeu TIIiIIIl •••
If you found this article of interest and/Or
useful, plelll circle _

For more Infonnatlon about We/ductkm
Corporation, pte ... circle 2IJ.



I•• PRD'DUCT NIEWS, __
Welcome to aur "(Ioduct INews page. HeIe
we feature new products of interest to the
gear and gear products, markets" To gel
more information on these items. Iplease
circle the Reader Service INumbershown.

Meteor Temperatllre
Compensation S)"stem

Albion Devices has announced the
availability of its Meteor temperature
compensation system for column and
bench-lop gages. The company says that
me system can improve shop floor gage
performance and dimensional control
and reduce cost of scrap, rework and
warranty while helping users meet qual-
ity control peciflcations and ANSI and
[SO standard . Meteor Carl correct col-
umn and other bench top gages for the
effects of temperature automatically and
in real time; interfaces electronically
with gage via analog or RS232 pons;
can display resultsas if workpiece, mas-
ter and gage were constaatly ,althe
Intemational Reference Temperature;
can, run via PC or laptop and includes
setup software and a complete tempera-
ture compensation instruction guide.

Circle 216,

8x IMagnifiers for Hand
or Desldop Use

GEl announces the availability of
two magnifiers, models ONS-0080 and
ONS-0082. These inexpensive, high
qlJality magnifiers feature eight-power
magrtification with a. dOl.lbl.e acrylic len
system. The magnifiers are 2" high, l"
ill diameter and have a l" diameter lens.
The company says these magnifiers are
ideal for inspection applications where
it is not possible to justify the cost of
expensive magnifiers.

Cmle.2117

CONTACT US

FOR A PROMPT

QUOTATION.

Y,OUIVE FOUND:

THE

GEAR & SPLINE

£XPERTS

IDRMA.NIICE
I~ UA.LIIITY

A!EROSPACIE S'I"'LINES

HEL.'IICAL SHAPING

C,ROIWN SHAP'ING

CINC SHAPING

FACE IGIEARS

GEAR HOIB,SIN,G

SPLINE IMO'SSING
KEYSEATIN',13

CNC TIJRNINIG

CINC MAICHINING

HELIIIC:AL BRICACHINII3

STRAIGHT BRCACHINIG

EXOTIC A.LLI:iIIY MA'CHININ:13

GEAR IINSII"ECTICN SERVICES

!=!'IRO:TII:iITYPEIGIEARS

WITH FAST OEL'IVIE'RY'
TOOTH CUTTINI3I ONLY

OIR IC'CMPLETE Tel PRINT

CIR.Cl!E146

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

- --

THE ANSWER fOR 150 YEARS.

ILe,COUNIT', lnc,
12 Dewitt Dr.- PO Box 9501- White River Jet., VH5001lJ.S~A.

Tel: 1800) 1642"671.3 lor 1.,~21296-2200. Fax: (8021296:..6843 E-mail: l'eCDunt@sDv·er.net
Website: httpl:J/www.sover.nettlecount/ (includes products,pecifieltions)
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ID1imensioningiStandards Guide
Effecti.ve Training Inc. has announced

the availability ofa new publication,
Quick Comparison of Dimensioning
Standards. This manual explains the dif-
ferences between the American ASME
Y14.5 standard and the European ISO
standards. Over 75 differences between
the ASME and ISO standards are
explained in a series of charts and dia-

grams. Each point has been indexed and
arranged for quick on-tile-job consulta-
tion. Volume discounts are available.

elide .US

Induction Heat Treater
POWERMATE Il from the

Welduction Corporation is a fully auto-
matic induction heat treat machine able
toprocess up to 900 parts per hour. It

CIR.CLE 1711
'56 GEAR TECHNOLOGY

comes equipped with integralelectro-
mechanicalload/unload and reject capa-
bilities. AU motions and functions,
including process parameters, are auto-
matically monitored and controlled by
the integral machine controls. Optional
handling devices includepick-and-
place. clamp transfer and rotary dial. Its
high-wall design with viewing windows
and electrically interlocked doors keep
hands away from moving hot parts.

Circle 21'9

"Vlirtual" Heat Treating
DEFORMThI -HT simulation software

from Scientific Forming Technologies
minimizes trial-and-error in process
development by predicting a wide range
of part-specific metallurgical and physical
properties, including residua] stress, dis-
tortion and hardness before manufacture,
Using advanced finiteelement methods,
DEFORM"'-HT can model most aspects
of the heat treating process, including nor-
malizing, annealing.qnenching, temper-
ing, aging and carburizing, It can predict
the distribution of hardness, volume frac-
tion of metallic structure, distortion,
stress/strain and distribution of carbon in
the carburizing process.

Circle 220

Brinell Tester
Micro-Cal, Inc. offers the Chicago

Brinell Tester. The tester's cylinder ram
extends to meet samples on a 24 ii x 24"
testing table with dual foot pedal opera-
tion. Four loads-3ooo, 1500, 1000 and
500 kgf-are included and can be
changed with a push ofa button. This is
a production-quality instrument with
automatic dwell time and hydraulic
retraction, 18" vertical capacity with a
13" throat depth, and a 10 mm ball and
retainer. Complies with ASTM EIO-96.

Cirele 221.

Send your new pr'oduct releases te:
GelU Techna/ogy,.1401i1Jmt Avenue',
Elk 'GroVB,Villa!le" IL 160007 F.llx: .841-431-66,18·.

Ten Us Whet You Think ...
If you found this article of interest and/or
useful, please circle 212.
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THE KISH HUNTING METHOD
I read with surprise the letter from Mr.

Mosier concerning the ancient Greek
Euclidean origin of the "Kish method." I
would like to assure your readers that I
never met Mr. Euclid. The only thing I
know about him is that he had something
to do with geometry. The situation sort of
reminds me of a patent application I once
submitted that was rejected because an
identical device was patented for an ele-

vator in 1870. There really is nothing new
in the world of gearing, is there?

Jules Kish, Sikorsky Aircraft

MORE ON GEAR SHAVING
BASICS

I read with interest John Dugas' article
(NovlDec, 1997) about gear shaving basics
in your last issue. I would have expected a
more convincing presentation in favor of
the shaving process, even though it has

TURN YOUR
"SlElIIIIJ aElSl~~

AROUND
WITH OUR COMPOSITE

GEAR
ANALYZER®

PC-20 CGA®
A Proven Design with Todays'

Technology

ANALYZED RESULTS:

[i!l" TOTAL COMPOSITE VARIATION

[i!l" MAXIMUM TOOTH TO TOOTH

COMPOSITE VARIATION

TEST RADIUS

RUNOUT

YOUR RED LINER NEVER

TOLD YOU THE COMPLETE STORY

NOW YOU WILL GET EVERY
DETAIL.

been in vogue for over 60 years. Shaving is
still the most effective and economical
way to finish a rough-cut gear.

Consider the following: A few years
ago, Ford's German operations tried to
resolve the gear noise problem with a high
tech solution-finish grinding or honing
all gears in the manual gear box. It's inter-
esting to note that Ford's newly built
Brazilian transmission plant does not use
the honing/finish grind operation to the
large extent they did in Germany. Perhaps
Ford realized that the reduction in gear
noise obtained by hard finishing the gears
was not significant enough to justify the
additional cost incurred by this very expen-
sive operation. (As the Italian proverb has
it, the play was not worth the candle.)

Lately, some leading Japanese and
German companies, lured by lower pro-
duction costs, have set up manufacturing
facilities in the U.S. Very often gear prints
provided by German companies do specify
the production gear process. Nevertheless,
with the new generation of CNC shaving
cutter resharpening machines and CNC
shaving machines, the quality of shaved
gears has definitely increased one or two
class points, enlarging the shaving opera-
tion field. Perhaps an adequate hobbing!
shaping operation, followed by a good
shaving operation with proper workhold-
ing fixtures would be enough to produce
those gears that, if made in Germany, prob-
ably would have been ground.

In the last analysis, the grindinglhoning
process should not be regarded as a panacea
for all gear problems. Correcting heat treat
distortions by finish grinding is very costly.

To conclude, I would urge gear manu-
facturers to fully evaluate the process
they will use when producing gears in a
global market economy. The bottom line
is being able to evaluate the manufactur-
ing cost for the quality required. This is
the determining factor in which manufac-
turer ultimately gets the order.

It will be interesting to see in ten years
whether the majority of gears will be fin-
ished by shaving or by hard finishing.
Dr. Sante Basili, Global Carbide Tools, Inc.

Tell Us What You Think .••
If you found this article of interest and/or
useful, please circle 208.



Uaite-I-Maticf
TRUE DIMENSION GEAR INSPECTION

Gage Division

United Tool Supply
851 OHIO PIKE • CINCINNATI, OHIO 45245 • (513) 752·6000 • FAX (513) 752·5599

CIRCLE 123

Provides actual over
ball/pin measurment
of any helical or spur
gear or spline without
the need of costly
setting masters.

Provides vital S.P.C.
information.

CAPACITY:
9" O.D.
8" LD.

"""'E:~E: C:~---~C»... FI -=» __ -
> A BUYERS GUIDE TO EVERYTHING YOU NEED TO MANUFACTURE GEARS

-THE MACHINES, THE TOOLING, THE SERVICES AND MORE?

> THE LATEST GEAR INDUSTRY NEWS?

> INFORMATION ABOUT PROFESSIONAL AND RESEARCH SOCIETIES?

> THE LATEST COURSES FROM THE BEST GEAR SCHOOLS?

> ANSWERS TO YOUR TOUGH GEARING QUESTION?

www.geartechnology.com

http://www.geartechnology.com


HOLROYD HOME PAGE

Companies listed below offer product information and dasign assistance on the world wide web.
Reach them through home plges listed below.

THE GLEASON WORKS
HOME PAGE

-----

Gleason is the world's most com-
prehensive resource for gear

, manufacturing technology, We
design and build machines, 1001-
ing and related software speeifi-
cally for use by the manufacturers I
of cylindrical (spur and helical) or ,
bevel gears. A'I our Web site, you '
will learn more about our prod- '
ucts and services as well as key ,
contact and investor inlormation, '

www.gl.laonworb.com

RUSH ,GEARS INC.
HOME PAGE

Rush Gears Inc, Horne Page is
the primary information source
offering emergency breakdown
service for made-to-order gears.
At our site you will find informa-
tion on our rush services, gear
gages, metric gean;, 8 materials,
and a wide range of gear types
and related tooth produc ts.
Request our FREE catalog fea-
turing over 30.000 pre-engi-
neered standard gear designs.
Also. check OUI our customer and
applications and industrie li t .

www .......... n.com

THE GEAR INDUSTRY
HOME PAGE

Stop by to see the newly re-
designed Gear Industry Home
l'age™. Now iI'S even easier to '
find the machinery. cutting tools,
services and information you
need to design. manufacture.

. inspect and speci fy gears. Check
lout our frequ.eruly updated New
Products, Industry News, Tech-
nical Calendar, Help Wanted and
Q&A sections. Sign up for Gear
Technology online. Browse our
index of articles from pas! issues.
Explore the world of gear manu-
facturing from your desktop.

www.gearlechnology.com
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AMERICAN PFAUIER
HOME PAGE

American Pfauter is now part of ,
the Gleason Corporation, the
world's most comprehensive
resource for gear manufacturing
technology. We offer a compre-
hensive gear cutting machine pro-
gram for every gear bobbing,
milling and grinding appl ication
for cylindrical and bevel gears. To I

learn more about our products I

and services or to find key contact
information, see our Web site.

www.pfluter.com

GLOBE GEAR CO.
HOME PAGE

Globe Gear Company Horne
Page is the primary information
source offering emergency
breakdown service for made-to-
order gears. At our site you will
find information on our rush ser-
vices, gear gages, metric gears, 8
materials, and a wide range of
gear types and related tooth prod-
ucts. Request our FREE catalog
featuring over 30,000 pre-engi-
neered standard gear designs.
Also, check out our customer and
applications and industries llsts.

www.globegear.com

GREAT TAIWAN GEAR

www.powertransmission.com/
prod/copage/great.htm

Gear transmis ions, gear heads,
gear reducers and gear cutting
tools. Great Taiwan Gear is a
leading gear- related products
upplier in Taiwan. We are capa-I

ble of handling all your gear cut-
ling tool, gear and gearbox needs. '
We have an experienced team
and modem equipment capable
of accommodating from proto-
type to production, from one to
thousands of pieces. Affordable
price ... q ual ity ... a vai labi lity ....
GREAT TAIWAN DELIVERS
from fine to coarse pitches.

PFAUTER-MAAG CUTTING
TOOIlS HOlME PAGE

Pfauter-Maag Cutting Tools is
the leading gear cutting tool man-
ufacturer in North America. We
offer a wide variety of cutting
IOQls including: form-relieving
milling cutters, bobs. shaper cut-
ters, shaving cutters and CB -

I plated form grinding wheels.
I Learn more about. our cutting

tools as well as our engineering.
coating, heat treating, metallutgi-

I cal, tool sharpening and recondi-
: tioning services at our Web site.

www.pmct.com

NISSEI CORP. OF AMERICA

www.powtl1rllsmi.ion.com/
procLIcop8II/niIIei.hlm

Do you have a requirement for
small gear 't Are you interested
in an ~n-time supplier that will I

hold and manage inventory to I

your needs'? Nissei specializes in
OEM quantities and quickly
develops samples. Re sources
include in-house gear engineer-
ing, CNC blanking, CNC gear i

cutting, heat treatment, CNC '
inspection, FPI and Cpk quality
documentation and compart-
mented packaging for shipping
protection, Please browse our
Web site for more about - issei.

KAPPTECHI
KAPP SALES & SERVICE

Kapp Sales and Servicc/Kapp
Tech can serve atl your gear and
profile grinding needs 'Under one
roof, In QUI Boulder, Colorado
facility we offer sales, process
support, and serv ice for both

! Kapp and Niles gear and profile
I grinding machines. as well as
providing CBN grinding wheel
sales, engineering, manufactur-
ing, and customer service.

Please visit our Web site for more .
information on the Kapp family
of products and services. !

www.kapp-usa.com

www.holroyd.com

•. Range of Thread Grinding
Machines

• Advanced Thread Milling
Centres

• Complete Tool Profile
Management

'. Advanced Measurement System

• Tool Design Software

• Conturo-Automatic Debuning
Centre

• Sub-Contract Rotor and Worm
Gear Manufacturing Facility

MOORE PRODUCTS CO.

www.mooreproducts.com

Gear and transmission component '
inspection; dimensional measure-
ment and data collection systems
are the primary focus of the Mea-
surement Systems Di vi sion of
Moore Products. The Web site
relays information about Moore's
knowledge 10 furnish the proper

, integrated solution for today's
demanding qualilY control and
process problems. Here, y.ou will
discover the array of systems
solutions and products offered by
Moore Products. This site wit!
also allow you to discover Moore
Products" oiher divisions and
worldwide locations.

ITW HEARTLAND

www.gctel.com/-itwge8rs/
itwheart.htm

HW Heartland is a division of
Illinois Tool Works, Inc., and has
location in Chicago, Detroit,
and Alexandria, MN, along' with
a worldwide network of repre-
entative offices for sales and

service. ITW bas been manufac-
turing lind servicing gear inspec-
tion and burnishing equipment I

since 1936, and many gear i

inspection innovations over tbe I

last 60 years have come from
ITW innovations. TQ learn more
about. our products and services,
visit our Web site.

http://www.gl.laonworb.com
http://www.gearlechnology.com
http://www.pfluter.com
http://www.globegear.com
http://www.powertransmission.com/
http://www.pmct.com
http://www.powtl1rllsmi.ion.com/
http://www.kapp-usa.com
http://www.holroyd.com
http://www.mooreproducts.com
http://www.gctel.com/-itwge8rs/


I THIE POWER TRANSMIS-
, SION 'HOME PAGIE

Does your company buy gears?
How about actuaicrs. bearings.
'bell dri yes. brakes. clutches.con-
trols, coupling" gear drive ,
hydraulic power. linear motion."
motors" sensers or transducers?
TIft POWtT 7hm mis .'011 Hom«
Pagt™ i~ the most comprehen-
sive online buyers guide for
power transmission components.
with links to hundred of manu-
facturers and di5lributors. Log on
today 10 find the pans you
need-:FAST!

www.pDwertransrnission.com

LECOUN,T INC.
LeCount expanding mllJldJ:el are
designed for gri ppi ng on the
inside diameter of parts to be
inspected. Once a part is Ioaded
on the mandrel" the unit is loaded
between centers and you are
n:ady for inspection. Simple, fast
and curate! Our mandrels are
distributed throughout Europe.
Japan, South Korea and the
Uniled States, II you are interest-
ed in obtaining a brechure or the
name of a repre ntative in your
area. please visit our Web site for
further information.

www.lOver.net!-lecount

BARIT IINTERNATIONAL
CORPORATION

From our manufa luring focili!}'
or on-the-shelf invenrory, ""e
~upply top quality tools al com-
peuti ve price .
Mllnu[ cturlng Capabilities:
Gear & worm gear hobs; parallel
& involute spline hobs; di c,
deep C-bore & slwlk type Shaper
eune ; keyway. round, pllne,
he agon, square & pedal form
broaches; shaving rolls.
On, Rllndfnvllnlory: We lock II

Iull range or hobs and ~hapercUI-
ters, All bobs and cutters are pre-
cj~ion ground and liN coated.

www.barilcom

--

PERRY TECHNOlO'GY
CORPORATIO'N

PelT)' Teclmology Corporation can
! tisfy all of your tooth cutting
i requirements. From complete 10

prin!.Of cutting teeth on your blank,
From pro!OI)'pI! In production. Our
services include straighl & helical
broar::hing;gear. spline and sprock-
eI bobbing; CN shaping. fel!tl!ring
our Fellows FS630-200 and 20-4
6-axi~ machines; aircrnft spline cut-
'Ling in exotic materials. CNC
inspection utilizing our Hofler
ZP630 aed full CN IIllIChine shop
operatiolli. Please visit our 'Web
illl (or further information.

www.geanechnology.com/
cOlMge/perry·htm

SU AMERICA
amputensili (5· ) employs .no

people worldwide. It is part of
the Maccaferri Industrial Group.
based in Bologna, Italy,
Samputensili is present today in
·111 different countries, five of
which include manufacturing
racilities for the production of
gear CUlling tools and machines,
SU can de ign nd build the
entire gear cuuing 100·1 range, as
well, as provide several support-
ing services to meet all cu .
tamers' needs, FOT further infor-
marion, visit our Web ue,

www.samputensili.com

TElL 'ElM
WIHERE TO GO...

----- -

••• 10 lind yOUJ Web P~ge. - se a
WebftndeE d in the July/August
issue of G~Qr Technology 10 pub-
licize your URL (Web address).
These ads 8.1:1a 101 of reach for a
lillie maney.

, :an .Ii'atri I .Flam at
847437-1\604
'to,find out more.

.Deadlln rOI JuJy/Augusl
Webl1nder A,ds Is May I.

BACK ISSUE
SALES

GEAR TECHNOLOGY

Update your refer,ence libra,ry.

Ord'er ,one,artie!I'e .' lone issule
.' a fuU year.

To see our Index of Articles,
visit Gear lechnology online' at
http://www.geartechno/ogy.com

For price informati,on alnd avalilabiHty,
contact us' at 1(847)431~'6604.
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SERVICES

West Branch Industries
Subsidiary of Star Cutter Co.

2083 W. M-55. West Branch, MI 48661
f-B88·Resl1arp·· '1·888·737-4277 I I Direc.your inquiries to

Phone: {5t71345-2865 • fAX: (5171345-5660 Ron Humphrey, General'lManager~----------------------~C,IR.ClIE 188 CIRCLE 186

I HOB SHARPENING
SERVICE

Star Cutt,er Co.

• THIN FILM COATINGS

GEAR TOOTH
BRINDING SERVICES

• Cost effective gear tooth grinding
specialists

.' Gear manufacturers are our only
customers

• Prototype and production quantities
• Capacity to 27.5" r.n, 3.5 D. P.
• Able to match delivery to vour

requirements
• All sarvlceto AGMA standards with

Certified Gear Inspection Equipment

PRO-GEAR COMPANY, INC.
23 nick Road Depew" NV 14043,

Phone (716) 684-3811
Fax (716) 684-7717

CIRCLE11BO

HEAT TREATING

Spur 'IHelica.1
, Herringbone!with groove)

,Capaciity up,to 63" O.D••
1 D'.P:,16'~face

,AGlMcA Certification Inspection

IDelivery to,Mee.Yaur Requirements

Midwest Gear 'Corp.
2182 E. Aurora IRd.,

Twinsburg" 01101144087
IP,hone,330'-425-4419
Fax 330·425-8600

PFAUTER-MAAG
CUTTING TOOLS

LIMITED PARTNERSHIP

Cont,our Induction
Hard,ening Speciialiists

.Spu" helies.land be:v:elgears
lOur gear hardsninq equipment
includes 3 N!ATCO submerged
process machines and 4 .AJAX
eNG-controlled gear scanning
machines. We can tool' to meet
any production need. Call for a
company brochure,

American Meta,l'Treating 'Company
1043 East 62nd Street
Cleveland, OH 4410'3

(216,1431·4492
Fax: 1216) 431'·1508

I PFAUTER-MAAG CUTTilNG "fOOLS
1351 Windsor Road. P.O. Box 2950.

loves Park •.1L 61132-2950.
Phone (815) 877-8900
Fax (815) 877-0.264

CIRCLE 177

Rates-Line Classified: $35 per !:ine, 8 lines per inch, $270 minimum. Classified Display (3" min.): lX-$620, 3X-$575, ,6X--.:$54S.
Additional per inch: lX-$21.0, 3X-$200, ,6X---:$I90 ..Gear Technology will set type to advertiser's layout or design a classified ad at

no extra charge. Payment: Full payment must accompany classified ads. Send check or VisaIMasterCardl American Express number and

expiration date to Gear Tecl!llology, P.O. Box 1426, Elk Grove Village, IL 60009. Agency Commission: No, agency commission on clas-
sified ads. Materials Deadline: Ads must be received by the 20th oflhe month, two months prior to publication ..Acceptance: Publisher

reserves the right to accept or reject classified advertisements at his discretion.
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HELP \VANTED
--------

WE'RE HIIRING
G.. r MIlc:hi .. Repail'lMI -
Experienced troubleshooter for mechanical
and hydraulic repairs. Knowledge of electri-
cal systems desirable No travel
s....CaClnliutDf/Aaociati T,.i_ -
We need an ambitious self·staner with
some familiarity with gear machines,
their looling and accessories to liII this job.
Plenty of room lor advancement

Friendly work environment at our conve-
nient northwest suburban Chicago location.
Prolit sha ring, health insurance.

CHillac: MlJc:llinery Co. IJIC.
1401..... A_
Elk Growe. IL IiIIIIIIJ

Fax your resume to 847-437·66T8.

We r,equire the services 01'a qlla'lified engineer
with !I practical understanding of gear appfica·
tions. This person needs tD demonstrate skills in
either or all areas ot
• 'Gesr design in spur, helical ,and all buvels.
• Design ol-gearbDx, anil open-gear design

,applications.
• Gear and gearbox la~ure analyses.
• Is able III clearly comm~nieate with customers

both technically as well 8S commllfcially.
'Is 'Wll~ng totravej into South East AsIS.

II interested,. p ease provide' us wiIfIl a brief
resume. upon which we will forwardl you details
about OUf organization.

FESCAPA.ClFIC 'GEARS. Milbourn,. Australia
fo: 61-3-9489 Z9IM • __ iI: btn@IPI,c ~II

Allllltion: Bert v IIDif

MANUFACllURIIN:GI
ENGI:NE:ERINGi MANAGER

Detroit area QS9(OO registered manufacturer
of high quality, high volume gears and shafts
seeks an experienced 'gear manufacturing
engineer. Must have hands-on ,ability to pro-
vide manufacturing engineering, mainte-
nance management. and process technical
support Practical gear manufacturing and
eng ill eering knowledg e required. BSEdegre B
or equlvale nt expected. Reports to President
for more detail, see 1WZ98OO11user mfgjob I
password sandiegol at our website al
WWN.mfgsearch. com.
FII, confidentiall consideration. send
resume till Willi iam Zielarny, mfll1ellrchl
Inc .. ,4IUJ' Colonel Glenn HighWi ?t. S ital
400, Dayton OM 45C1. PhOIlI: 9tU-4Z1,9lO5,
I~£ 837-427'-'t4Z.
Emai], m1g$earcb@sprilItmlJil.,~om.

c.n.fu.. ..
.IEE ....... tlol lit.
PlIo•• 147-437-6604
'0:147-437-6611

Get alb with a CampaRy ,. an ",.." ...... .,TM, .. ,... ___
sion industry's online buyers guile.

AND lEST OF ILL •••
IT'S FREE FOR SII MONTHSI

That's right. SIx months FIE£. No gimmicks. No autoInaIk sigIHIp. No risk. Just fIIIIIs.
ltunlhdsaf .. manufudurfngcnl,- hIM"",_
advalilage of dis special offer. Don't be WI ......

MARCH/APRIL 111RI &3



.. 1 ADDENDUM _

Mr. Jackson's Amazing,
Mysterious Machine

Ge8r TechnDlogy's bimonthly aberration - gear trivia, humor, weirdness and oddments for the edification and
amusement of our readers. Contributions are welcome.

O n_.0. ur.-n.'.eve.r.-~nding ~ue..st to bri.n
g
.our readers information about the

unusual, the unique a:nd--clare we
say it?-the bizarre, the Adden-

dum Staff has traveled for this issue to
the wilds of Darkest Tennessee and the
Museum of Appalachia_ This museum of
Appalachian folk art, crafts and history
is located in Norris, TN, about 16 miles
north of Knoxville. Among the 250,000
items collected by the museum's
founder, John Rice Irwin, is a "thing," a
"contraption," an "objet trouvt".; to wit,
Asa Jackson's mysterious machine,

Jackson family history and popular
folk wisdom in Appalachia say that it's
a perpetual motion machine and that it
worked at one time, running longer than
a month without stop. And perhaps it
did. But you couldn't prove it by anyone
now alive,

This problem is this: Its builder; Asa
Jackson (1792-1870), a local fanner,
was a very secretive man. He didn't
write down any of his plans or instruc-
tions forthe assembly of the device.
Jackson family members say he hid the
machine in a cave outside Murphrees-
bore during the Civil War to keep it out
of the hands of both the Union Army and
any poachers who might be casting lustful

Asa Jackson's perpetual motion machine.
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eyes on his invention, When 110 one was in
attendance on the machine, he took it
apart so no one could figure out how the
thing worked. Irwin suggests that he may
have even built extra, dummy parts just to
confuse the inappropriately curious,
When Jackson died, the machine, but
none of the instructions or plans for it,
passed to his descendants.

And what was Farmer Jackson's
motive for building such a machine?
Family history suggests that he built it
in response to a competition of some

sort, perhaps sponsored by the federal
government, that offered a million dol-
lars-a powerful incentive even in 1998
dollars-to the person who could design
a perpetual motion machine, Whatever
the motive, it was enough to make the
construction of the machine something
of an obsession with Jackson. Appar-
ently be neglected his farm and went
into debt to work on it

Irwin acquired Asa Jackson's mach-
ine f!:om his great-great grandsons in
1994 and brought it to the musuem,
Engineers from up the road at the gov-
ernment Y-12 plant in Oak Ridge have
devoted some of their spare time to
studying Jackson's machine, videotaping
it and its extra parts and experi..menting
with various ways to put it together. So
far, they haven'revea agreed on exactly
how it's supposed to be assembled. And
none of them has displayed the daring of
Asa Jackson in suggesting that they've
repeaIedthe laws of physics or out-
guessed the likes of Galileo and Sir Isaac
Newton and found a perpetual motion
machine. Still, they'd like to know exact-
Iy how it works,

One likely scenario is that weights
powered the large wooden wheel (about
5- feet in diameter) milch like a dock-
works, As the wbed turned, it COIn-

It went ~zif when it moved.
Rnd~pof when it stopped.

Rnd• whirr( when it stood sHIi.
I never ~new just what it was.

HndI guess I never will.

TomPaxton.~lhe"amlous Tor
Cherrq Line "usic.lnc .. RSC8P

pressed spring, which when released,
returned the weights to their original
position, allowing the cycle to start all
over again,

Whatever its original purpose or
pr-acticality, Jackson's machine is an
amazing piece of construction, It is built
entirely of wood, and all the connections
and fasteners ar-e also of wood, pegged
into place in much the same manner a
furniture of the period was made. AU the
parts, including the large toothed wheel,
were hand-carved. Originally, the mach-
ine is believed to have hung in a frame
some 25 feet square, but the frame has
long since disappeared, Now it is on dis-
play in. the Museum of Applachia in one
possible configuration.

Okay,. all YOIl reverse engineering
fans. here's your challenge should you
choose to accept it: Take the trip to
Norris. Study the machine. See if you
can figure 'out how it Walks, John Rice
Irwin, Asa Jackson's family and a lot of
curious engineers would be be delighted
if you cOllld.O

For more information about The
Museum of Applachia. call 423494-
7680 or 423-494-0514.

The Add.ndometer: If you've read this
far on the page and enjoyed it. please
circle 225.
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