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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: goodearthtools @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
800-304-2636

Fax: 216-928-5472

Hansen-Balk Steel Treating Co.
1230 Monroe N.W.

Grand Rapids, MI 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. 119th 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: hsatnet@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: 216-881-6811

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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818-344-0216
Fax: 818-609-9372

Hinderliter Heat Treating Inc.
1240 N. 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@prodigy.com

Hi-Tech Steel Treating Inc.
2720 Roberts St.

Saginaw, MI 48601
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: www.horsburgh-scott.com

Houston Flame Hardening
215 N. Jenkins St.
Houston, TX 77003
713-926-8017

Fax: 713-926-8316

HTG Aerobraze

940 Redna Terrace
Woodlawn, OH 45215
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, IL 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 44114
216-881-8100

Fax: 216-881-6811

Hy-Vac Technologies Inc.
15701 Glendale Ave.
Detroit, MI 48227
313-838-2800

Fax: 313-838-2802

IHS, an Inductotherm Co.
5009 Rondo Drive

Ft. Worth, TX 76106
817-625-5577

Fax: 817-625-1872

Illiana Heat Treating Inc.
P.O. Box 1466

Danville, IL 61834-1466
217-443-5418

Fax: 217-443-5419

Impact Strategies Inc.
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: 815-477-7784

E-mail: ihtcorp@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 48001
810-754-1640

Fax: 810-754-5402

Inductoheat Inc.

32251 N. 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: mlevy@indstl.com
Web: www.indstl.inter.net

Industrial Steel Treating Inc.
3370 Benedict Way
Huntington Park, CA 90255
213-583-1231

Fax: 213-589-1255

Web: www.industry.net/ist

International Induction Inc.
1504 10th Ave.

Port Huron, MI 48060
810-984-3803

Fax: 810-984-3801

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 15601
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412-834-7160
Fax: 412-834-4670
E-mail: iai @westol.com

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.

Hialeah, FL 33010

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: khtheat@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 68901
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@lindbergct.com

Lindberg Heat Treating Co.
8316 E. Freeway

Houston, TX 77229
713-672-6601

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, WI 53151
414-782-5553

Fax: 414-782-5660

Lindberg Heat Treating Co.
Harris Metals Division
4210 Douglas Ave.

Racine, WI 53402
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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: troverts @frontiernet.net
Web: www.ceramics.com/linduers

Lindberg Heat Treating Co.
650 E. Taylor Ave.

St. Louis, MO 63147
314-382-6200

Fax: 314-382-3741

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 07801

800-447-4473

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: meritgear@wi.net

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

Metal Processing Co.
3257 N. 32nd St.

S 0V PANY NDEX

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:

B More Than 60 Furnaces &
Thermal Treatment Operations

B Normalizing & Annealing

B Quenching & Tempering

B Shot Peening & Blasting

B Straightening

B Induction Hardening

B Full Metallurgical Lab

B Gas Carburizing & Nitriding

B Press Quenching

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

FAIRFIELD

GEARED FOR EXCELLENCE

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

U.S. 52 South

P.O. Box 7940

Lafayette, IN 47903-7940 USA
Telephone (765) 474-3474
FAX (765) 477-7342

CIRCLE 136

PRECISION FACE
GEAR COUPLINGS

* Designed To Your Specifications e Supernatural Life

¢ Incredible Repeatability e Natural Positioning Accuracy

"A. G. Davis/ AA Gage

“;;/ 6533 Sims Drive, Sterling Heights, Michigan 48313
Telephone 810 977-9000 Fax 810 977-9190

CIRCLE 191
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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

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

Paulo Products Co.

5711 West Park Ave.

St. Louis, MO 63110
314-647-7500

Fax: 314-647-7518

E-mail: NPrince@paulo-us.com

Penna Flame Industries Inc.
RR#3 Box 14B

Zelienople, PA 16063
412-452-8750

Fax: 412-452-0484

E-mail: jorr@pennaflame.com
Web: www.pennaflame.com

Pennsylvania Metallurgical Inc.
315 Columbia St.

Bethlehem, PA 18017
610-691-1313

Fax: 610-691-2662

Peters Heat Treating Inc.
215 Race St.

Meadyville, 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.

P.O. 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
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E-mail: DKermick @paulo-us.com

E-mail: EPfrommer@paulo-us.com

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 St.

Racine, WI 53403
414-637-9893

Fax: 414-637-9854

Rebco/Rolock/Mtech
P.O. Box 375
Jefferson, OH 44047
440-275-3075

Fax: 440-275-3075

Revas Engineering Co.
555 W. 16th St.
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 St.

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, IL 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: info@solararm.com
E-mail: www.solaratm.com

Sonee Heat Treating Corp.
3900 N. 31st 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 CR. 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 E. 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 St. S:E.

Grand Rapids, MI 49548-2304
616-243-0178

Fax: 616-243-6337

E-mail: rharvey @iserv.net

Steel Treaters, Inc.
100 Furnace St.
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

Suncoast Heat Treating
3181 SW 15th St.
Pompano Beach, FL 33069
305-968-6200

Fax: 305-972-0970

Suncoast Heat Treating
4704 W. South Ave.

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 St.
Jupiter, FL 33458
561-746-6640

Fax: 561-746-7452

Thermal Metal Treating Inc.
314 S. Pine St.

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 St.

Milwaukee, WI 53204
414-645-2226

Fax: 414-645-9118

Thermo Treaters Ltd.
101 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
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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

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

Fax: 216-641-6703

H

Vacu Braze

115 Lower Morrisville Rd.
Fallsington, PA 19054
215-736-9262

Fax: 215-736-9343

Walker Heat Treating
10601 Briggs Rd.
Cleveland, OH 44111
216-881-8100

Fax: 216-881-6811

Wall Colmonoy Corp.
30261 Stephenson Hwy.
Madison Heights, MI 48071
810-585-6400

Wall Colmonoy Corp.
4700 S.E. 59th St.
Oklahoma City, OK 73135
405-672-1361

Fax: 405-670-3763

Washington Metallurgical Services
2447 6th Ave. South

Seattle, WA 98134

206-622-8960

Fax: 206-623-5045

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

Western Stress Inc.
7523 Whitepine Rd.
Richmond, VA 23237
804-271-5447

Fax: 804-271-7692
E-mail: stress@aol.com

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, MI 48906
517-485-3750

Fax: 517-485-0501
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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. &

2ikd, ;7//

: PARICGR "

» INC.

1650 Sycamore Ave., Bohemia, NY 11716
6-567-1000 » Fax: 1-516-567-1355

CIRCLE 168

Put it in the Question & Answer
section on "
The Gear Industry Home Page .

One of the hottest departments on
the GIHP™ is the Q & As.
Launch your question into cyberspace
and let your peers answer it.

Just log on at geartechnology.com.
It's the best spot for gearing on the Internet.
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| R S HEAT TREATING SERVICES DIRECT Oy |

Welcome to the new 1998 Gear Technology Directory of Heat Treating

Services. Use the lists below to locate companies according to the kinds of
heat treating services they provide. Complete company names, addresses,
phone and fax numbers and e-mail and Web site addresses, where available,
can be found in the Company Index Section. Gear Technology advertisers are
shown in boldface type. To find the pages on which their ads appear, see the

Advertisers Index on page 48.

While we have made every effort to ensure that company names and
addresses are correct, we cannot he held responsible for errors of fact or
omission. if your company was not listed in this directory, and you would like
to be included in 1999, please call 847-437-6604.

AGE HARDENING
Advanced Heat Treat
Corp. — Monroe
Advanced Heat Treat
Corp. — Waterloo
Advanced Metallurgical
Alliance Metal Treating
Alpha Heat Treaters
American Heat Treating
Am. Met. Treating Inc.
Beehive Heat Treating
Benedict-Miller
Burbank Steel Treating,
Century Sun Metal Treating
Certified Metal Craft
Cincinnati Steel Treating
City Steel Treating
Coleman Commercial
Heat Treating
Delphi Engineering
Detroit Steel Treating Co.
Dixie Heat Treating
Drever Heat Treating
East-Lind Heat Treat
Edwards Heat Treating
Elmira Heat Treating

Engineered Heat Treat Inc.

Erie Steel Treating Inc.
Euclid Heat Treating
Fenton Heat Treating
Flame Metals Processing
General Heat Treating
Gibson Heat Treat
Hansen-Balk Steel
Treating
Hauni Richmond Inc.
Hinderliter — Anaheim
Hitech Metallurgical Co.
Hi-Tech Steel Treating
HTG HiTech Aero
Hudapack — Elkhorn
Industrial Metal Treating

Industrial Steel Treating Inc.

Irwin Automation Inc.

Kowalski Heat Treating

Lindberg Heat Treating Co.
— Houston

Lindberg Heat Treating Co.
— Rochester

Merit Gear Corp.

Metal Improvement Co.
— Columbus

Metal-Tec Heat Treating

Metal Treaters Inc.

Metal Treating Inc.

Metal Treating &
Research

Metallurgical Inc.

Metlab Co.

Midwestern Machinery Co.

Modern Metal Processing

Oakland Metal Treating

Paulo Products Co. —
Nashville

Pennsylvania Metallurgical

Phoenix Heat Treating

Pitt-Tex Inc.

Progressive Steel Treating

Racine Heat Treating Co.

Richter Precision Inc.

Rotation Products Corp.

Solar Atmospheres Inc.

Speciality Heat Treating
—~Grand Rapids

Superior Metal Treating

Syracuse Heat Treating

Thermal Braze Inc.

ALUMINUM TREATING
Advanced Heat Treating
Alliance Metal Treating
American Heat Treating
Am. Met. Treating Inc.
Beehive Heat Treating
Benedict-Miller
Certified Metal Craft
Cincinnati Steel Treating
Coleman Commerical

Heat Treating
Delphi Engineering
Dixie Heat Treating
Dixie Machine & Heat

Treating Inc.

Drever Heat Treating
East-Lind Heat Treat
Edwards Heat Treating
Elmira Heat Treating
Flame Metals Processing
General Heat Treating
Gibson Heat Treat
Hauni Richmond Inc.
Hitech Metallurgical
Hi-Tech Steel Treating
Horizon Steel Treating
Hy-Vac Technologies
Industrial Metal Treating
Lindberg Heat Treating

Co. — Racine
Metal Treating &

Research
Metal Treating Inc.
Metallurgical Inc.
Metlab Co.

Modern Metal Processing
Oakland Metal Treating
Paulo Products Co.

— St. Louis
Pennsylvania Metallurgical
Pitt-Tex Inc.

Rotation Products Corp.
Weiss Industries Inc.

ANNEALING

Abbott Furnace

ABS Metallurgical
Processors Inc.

Accurate Steel Treating

Advanced Heat Treat Corp.

Monroe

Advanced Heat Treat Corp.
—Waterloo

Advanced Heat Treating Inc.

Advanced Metallurgical
Advanced Thermal
Technologies Inc.
Albany Metal Treating
Alco Heat Treating Corp.
Alliance Metal Treating
Allread Products
Alpha Heat Treaters
American Brazing
American Heat Treating
Am. Met. Treating Inc.

Atmosphere Annealing Inc.

Beehive Heat Treating Inc.
Benedict-Miller Inc.
Bennett Heat Treating &
Brazing Co.
Bodycote/Hinderliter
Bomak Corp.
The Bowdil Co.
Braddock Metallurgical
Braddock Metallurgical
Alabama
Brazing & Metal
Treating—Cleveland
Brazing & Metal Treating
of KY
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Brazing & Metal Treating
of MN
Brite Brazing
Brite Metal Treating Inc.
Burbank Steel Treating Inc.
Cal-Doran Division
Carolina Commercial Heat
Treating
Caterpillar Industrial
Products Inc.
Century Sun Metal Treating
Certified Heat Treating Inc.
Certified Metal Craft Inc.
Chicago Flame Hardening
Chicago Induction
Cincinnati Flame
Hardening Co.
Cincinnati Gear Co.
Cincinnati Steel Treating
City Steel Treating Inc.
Cleveland Flame
Hardening Co.
Coleman Commercial Heat
Treating
Commercial Induction
Commercial Steel Treating
Custom Heat Treating Co.
Delavan Steel Treating
Delphi Engineering
Detroit Steel Treating Co.
Diamond Heat Treating Co.
Dixie Heat Treating Co.
Dixie Machine & Heat
Treating Inc.
Drever Heat Treating
Dynamic Metal Treating
East Carolina Metal
Treating Inc.
East-Lind Heat Treat
Eckel Heat Treat
Edwards Heat Treating
Elmira Heat Treating
Engineered Heat Treat Inc.
Erie Steel Treating Inc.
Euclid Heat Treating Co.
Fairfield Mfg. Co.
Feinblanking Ltd.
Fenton Heat Treating
Flame Hardening Co. of
California
Flame Metals Processing
Fluxtrol Manufacturing Inc.
Fox Steel Treating Co.
FPM Heat Treating—EIlk
Grove
FPM Ipsen Heat Treating
FPM Milwaukee
Franklin Steel Treating Co.
Gear Company of America
General Heat Treating
General Metal Heat
Treating Inc.
Geo. H. Porter Steel
Treating Co.
Gibson Heat Treat Inc.
Grand Rapids Heat
Treating Co.
H & M Metal Processing
Hansen-Balk Steel Treating
Hauni Richmond Inc.
Heat Treat Corp. of
America
Heat Treating Services
HI TecMetal Group—
Cleveland
Hitech Metallurgical Co.
Hi-Tech Steel Treating Inc.
Hinderliter Heat Treating
Inc.—Anaheim
Hinderliter Heat Treating

Inc.—Dallas
Hinderliter Heat Treating
Inc.—Tarzana
Hinderliter Heat Treating
Inc.—Tulsa
Hitech Metallurgical Co.
Horizon Steel Treating Inc.
Horsburgh & Scott Co.
Houston Flame Hardening
HTG-HiTech Aero
Hudapack — Elkhorn
Huron Metallurgical
Hydro-Vac
Hy-Vac Technologies Inc.
Illiana Heat Treating Inc.
Impact Strategies Inc.
Induction Metal Treating
Induction Services Inc.
Inductoheat Inc.
Industrial Metal Treating
Industrial Steel Treating Co.
Industrial Steel Treating Inc.
Ironbound Heat Treating
Irwin Automation Inc.
Jasco Heat Treating Inc.
JCS Engineering &
Development
John V. Potero Co.
Kowalski Heat Treating Co.
Lake County Steel Treating
Lawrence Industries Inc.
Lexington Heat 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 Treating
Co.—St. Louis

M & M Heat Treat

Magnum Metal Treating Inc.

Master Heat Treating Inc.

Merit Gear Corp.

Metal Improvement Co.—
Columbus

Metal Improvement Co.—
Lafayette

Metal Improvement Co.—
McLean/Wichita

Metal Methods

Metal Treaters Inc.

Metal Treating & Research

Metal Treating Inc.

Metallurgical Inc.

Metallurgical Processing

Metals Engineering Inc.

Metals Technology

Metlab Co.

Metro Steel Treating

Met-Tek Inc.—Clackamas

Met-Tek Inc.—Racine

Michigan Induction Inc.

Midland Metal Treating Inc.

Mid-West Flame Hardening

Midwestern Machinery Co.

Modem Industries Inc.

Modem Metal Processing

Mountain Metallurgical

National Induction Heating

National Broach

National Metal Processing

Nettleson Steel Treating

Nitro-Vac Heat Treating

O & W Heat Treat Inc.

Oakland Metal Treating Co.

Ohio Metallurgical Service

P & L Heat Treating &

Grinding
Partek Laboratories Inc.
Paulo Products Co.—
Bessemer
Paulo Products Co.—
Kansas City
Paulo Products Co.—
Nashville
Paulo Products Co.—
St. Louis
Pennsylvania Metallurgical
Peters Heat Treating Inc.
Pfauter-Maag Cutting Tools
Phoenix Heat Treating Inc.
Pitt-Tex Inc.
Precision Heat Treating
Progressive Steel Treating
Racine Heat Treating Co.
Richter Precision Inc.
Rochester Steel Treating
Rotation Products Corp.
S.K.S. Heat Treating Inc.
Scot Forge

Shore Metal Technology Inc.

Solar Atmospheres Inc.
Sonee Heat Treating Corp.
Southeastern Heat Treating
Specialty Heat Treating

Inc.—Athens
Specialty Heat Treating
Inc.—Elkhart

Specialty Heat Treating
Inc.—Grand Rapids

Specialty Heat Treating
Inc—Holland

Specialty Steel Treating—
Farmington Hills

Specialty Steel Treating—
Fraser

State Heat Treat Inc.

Steel Treaters, Inc.

Steel Treating

Sun Steel Treating

Suncoast Heat Treating—
Orlando

Suncoast Heat Treating—
Pompano Beach

Suncoast Heat Treating—
Tampa

Superior Metal Treating

Syracuse Heat Treating

Therm Tech of Waukesha

Thermal Braze Inc.

Thermal Metal Treating Inc.

Thermal Treatment Center

Thermo Electron Metal
Treating Div.

Thermo Treaters Ltd.

Tocco, Inc.

TracTech

Treat All Metals Inc.

Trojan Heat Treat Inc.

Universal Heat Treating

Vacu Braze

‘Walker Heat Treating

Wall Colmonoy Corp.

Washington Metallurgical
Services

Weiss Industries Inc.

Westside Flame Hardening

AUSFORMING

ABS Metallurgical
Processors Inc.

Certified Metal Craft Inc.

Cincinnati Gear Co.

Kowalski Heat Treating Co.

Metals Technology
Met-Tek Inc—Clackamas

AUSTEMPERING
Abbott Furnace
Accurate Steel Treating
Advanced Metallurgical
Technology
Alco Heat Treating Corp.
Am. Met. Treating Inc.
AP Westshore
Applied Process Inc.
Beehive Heat Treating
Bodycote/Hinderliter
Burbank Steel Treating Inc.
Century Sun Metal Treating
Certified Metal Craft Inc.
Edwards Heat Treating
Elmira Heat Treating
Engineered Heat Treat, Inc.
Euclid Heat Treating Co.
Flame Metals Processing
Fox Steel Treating Co.
FPM Heat Treating—
Elk Grove
Franklin Steel Treating Co.
General Metal Heat
Treating Inc.
Gibson Heat Treat, Inc.
HI TecMetal Group—
Cleveland
Horizon Steel Treating Inc.
Hudapack — Addison
Hy-Vac Technologies Inc.
Illiana Heat Treating Inc.
Impact Strategies Inc.
Industrial Steel Treating Inc.
Ironbound Heat Treating
Irwin Automation Inc.
Jasco Heat Treating Inc.
Kowalski Heat Treating Co.
Lexington Heat Treat Inc.
Lindberg Heat Treating
Co—New Berlin
Lindberg Heat Treating
Co.—Racine
Metal Improvement Co.—
McLean/Wichita
Metal Treating Inc.
Metallurgical Inc.
Metals Technology
Metro Steel Treating
Midwestern Machinery Co.
National Metal Processing
Paulo Products Co.—
Kansas City
Paulo Products Co.—
Murfreesboro
Phoenix Heat Treating Inc.
Sonee Heat Treating Corp.
Southeastern Heat Treating
Steel Treaters, Inc.
Superior Metal Treating
Therm Tech of Waukesha
Thermo Electron Metal
Treating Div.

BLACK OXIDING

Abbott Furnace

Advanced Heat Treat
Corp. — Monroe

Advanced Heat Treat
Corp. — Waterloo

Advanced Heat Teating Inc.

Alco Heat Treating Corp.

Alpha Heat Treaters

Benedict-Miller

Detroit Steel Treating Co.

Gibson Heat Treat

Hauni Richmond Inc.

Hi-Tech Steel Treating

Horsburg & Scott

Impact Strategies, Inc.




Ironbound Heat Treating
Kowalski Heat Treating
Midwestern Machinery Co.
Paulo Products Co.

— Kansas City
Paulo Products Co.

— Memphis
Paolo Products Co.

— St. Louis
Phoenix Heat Treating
Superior Metal Treating
Syracuse Heat Treating
Universal Heat Treating

BLAST CLEANING
Alliance Metal Treating
Alpha Heat Treaters
American Heat Treating
Am. Met. Treating Inc.
Beehive Heat Treating
Benedict-Miller

Burbank Steel Treating, Inc.
Century Sun Metal Treating
Certified Metal Craft
Cincinnati Steel Treating
Detroit Steel Treating Co.
Dixie Heat Treating
Drever Heat Treating
East-Lind Heat Treat
Edwards Heat Treating
Elmira Heat Treating
Erie Steel Treating Inc.
Euclid Heat Treating
Fenton Heat Treating
Flame Metals Processing
FPM Ipsen Heat Treating
General Heat Treating
Gibson Heat Treat
Hanson-Balk Steel

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

Co. — Houston
Merit Gear Corp.

Metal Improvement Co.

— Columbus
Metal Treaters Inc.

Metal 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

Alco Heat Treating Corp.

Allread Products

American Brazing

Am. Met. Treating Inc.

Bodycote/Hinderliter

Brazing & Metal Treating
of KY

Brazing & Metal Treating
of MN

Certified Heat Treating Inc.
Certified Metal Craft
Chicago Induction
Coleman Commercial Heat
Treating
Delavan Steel Treating
Drever Heat Treating
Dynamic Metal Treting
East Carolina Metal
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 Inc.
Good Earth Tools, Inc.
Hauni Richmond Inc.
HI TecMetal Group—
Cleveland
Hinderliter 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.

Inductoheat Inc.
Industrial Metal Treating
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.—
McLean/Wichita
Metal Treating & Research
Metal Treating Inc.
Metallurgical Inc.
Metals Technology
Modern Industries Inc.
Modern Metal Processing
National Induction Heating
Nitro-Vac Heat Treating
O & W Heat Treat Inc.
Paulo Products Co.—
St. Louis
Pennsylvania Metallurgical
Precision Heat Treating
Progressive Steel Treating
Racine Heat Treating Co.
Solar Atmospheres Inc.
Sonee Heat Treating Corp.
Specialty Heat Treating

Inc—Athens
Specialty Heat Treating
Inc.—Elkhart

Specialty Heat Treating
Inc.—Grand Rapids

Specialty Heat Treating
Inc—Holland

Specialty Steel Treating—
Farmington Hills

Steel Treating

Suncoast Heat Treating—
Tampa

Superior Metal Treating

Syracuse Heat Treating

Thermal Braze Inc.

Thermal Treatment Center

Thermo Electron Metal
Treating Div.

‘Wall Colmonoy Corp.

CARBONITRIDING
Abbott Furnace
ABS Metallurgical
Processors Inc.
Accurate Steel Treating
Advanced Heat Treating Inc.
Advanced Thermal
Technologies Inc.
Albany Metal Treating
Alco Heat Treating Corp.
Alliance Metal Treating
Alpha Heat Treaters
American Heat Treating
American Metal Processing
Am. Met. Treating Inc.
Beehive Heat Treating Inc.
Benedict-Miller Inc.
Bennett Heat Treating &
Brazing Co.
Bodycote/Hinderliter
Braddock Metallurgical
Braddock Metallurgical
Alabama
Brite Metal Treating Inc.
Burbank Steel Treating, Inc.
Cal-Doran Division
Carolina Commercial Heat
Caterpillar Industrial
Products Inc.
Century Sun Metal Treating
Certified Heat Treating Inc.
Cincinnati Gear Co.
Cincinnati Steel Treating
City 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 Inc.
Edwards Heat Treating
Elmira Heat Treating
Engineered Heat Treat 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 Richmond Inc.
Heat Treat Corp. of
America
Heat-Treating Inc.
HI 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.
Illiana Heat Treating Inc.
Impact Strategies Inc.
Induction Metal Treating
Industrial Metal Treating
Industrial Steel Treating Co.
Industrial Steel Treating Inc.
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Ironbound Heat Treating

Jasco Heat Treating Inc.

Lake County Steel Treating

Lawrence Industries Inc.

Lexington Heat 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 Treating Co.
—Rochester

Lindberg Heat Treating Co.
—St. Louis

Magnum Metal Treating

Merit Gear Corp.

Metal Improvement Co.—
Columbus

Metal Improvement Co.—
Lafayette

Metal Improvement Co.—
McLean/Wichita

Metal Treaters Inc.

Metal Treating Inc.

Metal Treating & Research

Metallurgical Inc.

Metallurgical Processing

Metals Engineering Inc.

Metals Technology

Metlab Co.

Metro Steel Treating

Met-Tek Inc.—Clackamas

Met-Tek Inc.—Racine

Midland Metal Treating Inc.

Midwestern Machinery Co.
Modern Industries Inc.
Mountain Metallurgical
National Broach

National Metal Processing

Oakland Metal Treating Co.

Ohio Metallurgical Service

Paulo Products Co.—
Bessemer

Paulo Products Co.—
Kansas City

Paulo Products Co.—
Memphis

Paulo Products Co.—
Murfreesboro

Paulo Products Co.—
Nashville

Paulo Products Co.—
St. Louis

Pennsylvania Metallurgical

Peters Heat Treating Inc.

Phoenix Heat Treating Inc.

Precision Heat Treating

Progressive Steel Treating

Racine Heat Treating Co.

Rochester Steel Treating

Rotation Products Corp.

S.K.S. Heat Treating Inc.

Shore Metal Technology

Southeastern Heat Treating

Specialty Heat Treating Inc.

—Athens

Specialty Heat Treating Inc.

—Elkhart

Specialty Heat Treating Inc.

—Grand Rapids

Specialty Heat Treating Inc.

—Holland

Specialty Steel Treating—
Farmington Hills

Specialty Steel Treating—
Fraser

State Heat Treat Inc.

Steel Treaters, Inc.

Steel Treating

Suncoast Heat Treating—
Orlando

Suncoast Heat Treating—
Pompano Beach

Suncoast Heat Treating—
Tampa

INNMIgTy

NITREX METAL TECHNOLOGIES INC.

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.
ST. 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.net/~nitrex/

Circle 181

e lon Nitriding Specialists

e Featuring Eco-Glo

e Full Metallurgical Lab

* Contact James B. Smith Ill for
technical consultation & quotations.

Accurate lon Technologies
10010 S. Miller Way

South Gate, CA 90280
Phone 562-928-1868

Fax 562-927-8591

Circle 129

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

Certified Services
CARBURIZE and HARDENING * Vertical to 11 CARBONITRIDING
* DIE QUENCHING * VACUUM HEAT TREATING
* NEUTRAL SALT BATH HARDENING * NITRIDING
* DEEP FREEZING TO -120°F « MARTEMPERING
» ATMOSPHERE PROCESS CONTROLLED BY COMPUTERIZED DATA
LOGGER ¢ STRAIGHTENING * COMPLETE LABORATORY SERVICES

N.A.D.C.A.P. Approved * Aircraft Certified
* Parts Metallurgically Engineered

ESTABLISHED IN 1959

Circle 198
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HUDAPACK

COMMERCIAL HEAT TREATING

FLAME HARDENING

(Cont.)

Kowalski Heat Treating Co.

M & M Heat Treat

Metal Improvement Co.—
Columbus

Metal Improvement Co.—
McLean/Wichita

Inc.—Tarzana
Horizon Steel Treating Inc.
Illiana Heat Treating Inc.
Induction Metal Treating Co.
Industrial Metal Treating
Industrial Steel Treating Inc.
Jasco Heat Treating Inc.
Kowalski Heat Treating Co.

Cincinnati Gear Co.
Cincinnati Steel Treating
City Steel Treating Inc.
Cleveland Flame
Hardening Co.
Commercial Steel Treating
Custom Heat Treating Co.

— HEAT TREATING SERVICES DIRECTORY

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

Detroit Steel Treating Co. Specialty Steel Treating—
Yl\li\lg:lllj(?#ON QFTSRT(;F'Y.IE)ETWNG Metal Treating Inc. Lake County Steel Treating | Disston Precision Inc. Farmington Hills
Metallurgical Inc. Lawrence Industries Inc. Dixie Machine & Heat Specialty Steel Treating—
ATMOSPHERE CRYOGENIC Met-Tek Inc.—Racine Lindberg Heat Treating Co. Treating Inc. Fraser
979 Koopman Lane 824 S. Kay Avenue Michigan Flame Hardening —Berlin ) Drever Heat Treating Sun Steel Treating
Elkhorn, Wi 53121 Addison, IL 60101 Mid-West Flame Hardening | Lindberg Heat Treating Co. | East Carolina Metal Suncoast Heat Treating—
414-723-3345 630-543-6033 Midwestern Machinery Co. —Houston Treating Inc. Orlando
Fax: 414-723-3752 Fax: 630-543-8686 National Induction Heating Lindberg Heat Treating Co. Eckel Heat Treat Suncoast Heat Treating—
- Ohio Metallurgical Service —DMelrose Park Elmira Heat Treating Pompano Beach
Circle 197 Penna Flame Industries Inc. | Lindberg Heat Treating Co. | Engineered Heat Treat Inc. | Superior Metal Treating
| Pennsylvania Metallurgical —Racine Erie Steel Treating Inc. Syracuse Heat Treating
Revas Engineering Co. Metal Improvement Co. Euclid Heat Treating Co. Therm Tech of Waukesha
FA’RFIE L D Specialty Heat Treating —Lafayette Fairfield Mfg. Co. Thermal Treatment Center
Inc.—Athens Metal Improvement Co.— | Feinblanking Ltd. Thermo Treaters Ltd.
GEARED FOR EXCELLENCE Steel Treaters, Inc. McLean/Wichita Fenton Heat Treating Treat All Metals Inc.

COMMERCIAL HEAT TREATING
* OVER 60 FURNACES & THERMAL TREATMENT OPERATIONS

Metal Treating Inc.
Metallurgical Inc.

Suncoast Heat Treating—
Orlando

Fox Steel Treating Co.
FPM Heat Treating—

Weiss Industries, Inc.
Washington Metallurgical

HEAT TREAT NEEDS

Fully approved by Aerospace, Military,
Commercial & Nuclear Industries

Contact: Frank Skully for Technical & Quoting

GENERAL METAL HEAT TREATING, INC.
941 ADDISON RD.

CLEVELAND, OHIO 44103

(216) 391-0886 X 25 * FAX: (216) 391-0890

Circle 142

Didnt get your company name in

ABS Metallurgical
Processors Inc.
Advanced Thermal
Technologies Inc.
Alliance Metal Treating
AP Westshore
Benedict-Miller Inc.
Bennett Heat Treating &
Brazing Co.
Bodycote/Hinderliter
Braddock Metallurgical
Burbank Steel Treating Inc.
Cal-Doran Division
Carolina Commercial Heat

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

Inc. —Tulsa
Hi-Tech Steel Treating Inc.
Horizon Steel Treating Inc.
Horsburgh & Scott
Huron Metallurgical Inc.
Illiana 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.

\ * FULL RANGE OF CARBURIZING, NITRIDING, NORMALIZING, | | Suncoast Heat Treating— | Metals Technology Elk Grove , Services _
| ANNEALING, QUENCHING, TEMPERING, PEENING, S Pomp?r:l) B[ef;-ch ] mg@gf&c i ]lz]]zm ll\p/)lslen H}e\at Treating Westside Flame Hardening
‘ uncoast Heat Treating— - — ilwaukee
| i N TG SEREES Tarnpa Midland Metal Treating Inc. | Franklin Steel Treating Co. | INDUGTION HARDENING
+ CONTACT: MIKE BOWEN, MANAGER (317) 474-3474 Superior Metal Treating Mid-West Flame Hardening | General Heat Treating Advanced Heat Treat Corp.
L - - Syracuse Heat Treating National Broach General Metal Heat —Monroe
| FAIRFIELD MANUFACTURING COMPANY, INC. Therm Tech of Waukesha National Induction Heating Treating Inc. Advanced Heat Treat Corp.
U.S. 52 SOUTH, P.0. BOX 7940 Thermo Electron Metal Nettleson Steel Treating Gibson Heat Treat Inc. —Waterloo
LAFAYETTE, IN 47903-7940 Treating Div. Ohio Metallurgical Service | Hansen-Balk Steel Treating | Advanced Heat Treating
Circle 137 Thermo Treaters Ltd. P & L Heat Treating & Hauni Richmond Inc. Ajax Magnethermic Corp.
Washington Metallurgical Grinding Heat Treat Corp. of Alco Heat Treating Corp.
Services Pfauter-Maag Cutting Tools America Alpha Heat Treaters
U S E 0 U R PR ECIS I 0 N & Westside Flame Hardening | Phoenix Heat Treating Inc. Heat-Treating Inc. Amer. Met. Treating Co.
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Fig. 3 — Example Gear Inspection: 4 teeth inspected; left flank; profile
trace.
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where @, D(i = 1,2,...,n) have the same meanings as in Eq. 10.

The extracted mean lead modification, m;, 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 Egs. 31 and 33:

v = e Sin(E, + £, + 0) + m(&,) =D, i=12,.n. (35)
Eq. 35 has the same format as Eq. 15. Solution of Eqs. 19-21
could be used, but v, (i = 1,2,...,n) should be used instead of V,,,-(i
=1,2,...,n), while b,(k = 1,2,...,n + 2) in Eq. 20 are calculated. ¢,
and g, are obtained,

el = \[Dn2+l + Dnz+2 (36)
g, = arctan( &“—)
Dy, (37)

The amplitude and the phase of the sine curve from the eccen-
tricity are:

eccentricity magnitude e = ¢;/cos(y,) (38)

eccentricity location 0,1 =& — (O, — %) (39)

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
runout 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 m,, 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 first 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 Eq. 27.

W



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 runout 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 runout 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
runout) comparable with the eccentricity (radial runout) 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. £}
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Fig. 4 - Example Gear Inspection: 4 teeth inspected; left flank; lead trace.
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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
i the shaving process, even though it has

identical device was patented for an ele-

SRV T R R S L R B R R S

i vator in 1870. There really is nothing new

in the world of gearing, is there?

MORE ON GEAR SHAVING
BASICS
I read with interest John Dugas’ article
(Nov/Dec, 1997) about gear shaving basics
in your last issue. I would have expected a
more convincing presentation in favor of
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i been in vogue for over 60 years. Shaving is
: still the most effective and economical
Jules Kish, Sikorsky Aircraft

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
i was not significant enough to justify the
additional cost incurred by this very expen-
i 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 grinding/honing

process should not be regarded as a panacea
i 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-

i ished by shaving or by hard finishing.
Dr: Sante Basili, Global Carbide Tools, Inc.




TRUE DIMENSION GAR INSPféTION

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:
Gage Division 9" O.D.
d Tool Supply 8LD.

851 OHIO PIKE * CINCINNATI, OHIO 45245  (513) 752-6000 e FAX (513) 752-5599
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WWHIEIRIE CAN
YOU FIND ...

» 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

CHECK IT OUT.
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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/



http://www.pDwertransrnission.com
http://www.lOver.net!-lecount
http://www.barilcom
http://www.geanechnology.com/
http://www.samputensili.com
http://www.geartechno/ogy.com
















