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Emergency Service Assistance

If you should require emergency service assistance, check the yellow
pages for the nearest Cummins distributor or authorized dealer.

. }'Shouldfyou be unable to reach the local dealer or dlstrtbutor m the--.;.
~ above manner, Cummins Engine Company has established a 24
~ hours aday, toll free number for service assistance. In 48 states, you.
can call Cummins Customer Relations toll free by dialing 800- -
DlESELS In Alaska, Hawau, and Canada, call col!ect 812 379-611 5.




Cummins Owner Assistance

Cummins Engine Company backs its engines with
expert service and complete parts support. We built
a service network of more than 3,000 Cummins dis-
tributors and dealers, the largest in the world devoted
exclusively to diesei engines. We trained our people
tc provide the Cummins owner with sound advice,
expert service and professional treatment at all
Cummins localions.

Any problem that you have in connection with the
sale, operation or service of your engine can be
handled at the nearest Cummins location. Occa-
sionally, you may feel a problem has not been
handled to your satisfaction. Atthose times, we urge
you to pursue the problem until you are satisfied.

Many problems result from a hreakdown in com-
munications and can often be soived by bringing in
a third party as a mediator. Bring your problem to
the next higher authority to discuss.

We recommend:

1. If problem originates with a salesperson or ser-
vice technician, talk to the sales or service man-
ager.

2. If problem originates with a sales or service man-
ager, talk to the owner of the service location.

3. if problem originates with a dealer, talk to the
Cummins distributor with whom he has his ser-
vice agreement.

4. if problem originates with a distributor, please
callthe nearest Cummins Divisional Office. Most
problems are solved at or below the divisional
office level. Their phone numbers and addresses
are listed below. However, before you call, write
down the following information and have it ready:

A. Name and location of the Cumimins distribu-
tor or dealer

Type and make of equipment
. Engine modei and serial number
. Total miles or hours of operation

Nature of problem

Mmoo w

Summary of the current problem arranged in
the order of occurrence.

If you still have problems please write;

Customer Relations

Cummins Engine Company, Inc.
Box Number 3005

Columbus, indiana 47202-3005

We do request that the above steps be followed in
order. Most of the actual work on an engine ¢an be
performed at the original {ocation, so piease give
them a chance to satisfy you first.

Cummins Divisional Offices

Canadian Division

Cummins Diesel of Canada, Ltd.

700 Dorval Drive
Suite 600

Qakville, Ontario
Canada L6K 3V3
Phone: 416-842-8070

Eastern Regional

Cummins Engine Company, Inc.

10 Wright Street

Suite 401

Westport, Connecticut 06880
Phone: 203-226-7951

Northern Division

Cummins Engine Company, Inc.

1100-31st Street

Suite 275

Downers Grove, lllinois 60515
Phone: 312-852-6604

Plains Division

Cummins Engine Company, Inc.

Twin Towers, North

Suite 633

8585 North Stemmons Freeway
Dallas, Texas 75247

Phone: 214-638-5410

Rocky Mountain Division

Cummins Engine Company, Inc.

Plaza West Building, Suite 318
5670 S. Syracuse Circle
Englewood, Colorado 80111
Phone; 303-773-2866

Southern Division

Cummins Engine Company, Inc.
6425 Powers Ferry Road, N.W.
Suite 120

Atlanta, Georgia 30339

Phone: 404-855-5025

Western Division

Cummins Engine Company, Inc.
375 North Wiget Lane

Suite 220

Walnut Creek, California 94598
Phone: 415-843-6801



Cummins Distributors — United States

ALABAMA

Birminghem Distributor
Cummins Alabama, inc.

2200 Pinson Highway

P.O. Box 1147

Birmingham, Alabama 35201
Telephone: (205) 841-0421

Mobile Branch

Cummins Alabama, inc.

1924 Beltline Highway, 1-65 North
P.O. Box 2566

Mobile, Alabama 36601
Telephone: (205) 456-2236

Montgomery Branch
Cummins Alabama, Inc.

2325 West Fairview Avenue
P.0. Box 9271

Montgomery, Alabama 36108
Telephone: (205) 263-2584

ALASKA

Anchorage Branch of Seattle
Cummins Northwest-Alaska, Inc.
2618 Commercial Drive
Anchorage, Alaska 89501
Telephone: {807} 275-7594

ARIZONA
Phoenix Distributor

Cummins Southwest, inc.

2238 North Black Canyon Highway
P.Q. Box 6697

Phoenix, Arizona 85005
Telephone: (602} 252-8021

Tucson Branch

Cummins Southwest, Inc.
1912 W, Prince Road

P.0. Box 5425

Tucson, Arizona 85703
Tetephonie: (602) 887-7440

ARKANSAS

Little Rock Branch of Memphis
Cummins Mid-South, Inc.

6700 interstate Drive

P.0. Box 9000, Scuthside Station
Little Rock, Arkansas 72206
Telephone: {501) 568-2200

FL. Smith Branch of Memphis
Cummins Mid-Sauth, Inc.
6709 South 28th Street

Ft. Smith, Arkansas 72903
Telephone; {501) 646-6201

CALIFORNIA

Los Angeles Distributor
Cummins Service & Sales, tnc.
1800 E. 16th Street

Los Angeles, California 90021
Telephone: {213) 746-3850

Bakersfield Branch

Cummins Service & Sales, Inc.
301 East Fourth Street
Bakersfield, California 83304
Telephone: (805) 325-9404

Moniebello Branch

Cummins Service & Sales, inc.
1105 South Greenwood Avenue
Mentebelle, California 50640
Telephone: (213) 728-8171

Riaito Branch

Cummins Service & Sales, Inc.
161 East Valley Boulevard
Rialto, California 92376
Telephone: (714) 877-0433

San Francisco Distributor

Cumimins West, inc.

1860 Folsom Strest

San Franciseo, California 94103
Telephone: (415) 621-8930

Eureka Branch

Cummins West, Ine.

1048 Vigo Street

Eureka, California 95501
Telephone: {707) 433-7385

Fresno Branch

Cummins West, Inc.

2740 Church Avenue
Fresng, California 93706
Telephone: (209} 486-6050

Redding Branch

Cummins West, Inc.

2725 Favretto Avenue
Redding, California 96001
Telephone: (916) 241-2154

West Sacraments Branch
Cummins West, Inc.

2661 Evergreen Avenue

West Sacramento, California 85691
Telephone: {916) 371-0630

COLORADO

Denver Distributor
Cummins Power, inc.

5100 East 58th Avenue

P.O. Box 628 (Zip BOD37)
Commerce City, Colorado B0g22
Telephone: {303) 287-0201

Grand Junction Branch
Cummins Power, Inc.

2380 LS. Highway 6 & 50

P.O. Box 339

Grand Junction, Colorado 81501
Telephone: (303) 242-5776

CONNECTICUT

Hartford Distributor

Cummins Diesel Engines of
Connecticut, Inc.
260 Murphy Road
Hartford, Connecticut 06714
Telephone: (203) 527-9156
Parts: (203) 525-5606

FLORIDA

Tampa Distributor

Cummins Southeastern Power, Inc.
5810 East Hilisborough Avenue
P.O. Box 11737

Tampa, Florida 33680

Telephone: {813} 626-1101

Hialeah Branch

Gummins Southeastern Power, inc.

9300 N.W. 77th Avenue
P.0O. Box 2367

Hialeah, Florida 33012
Telephone: (305) 821-4200

Jacksonvilie Branch

Cummins Southeastern Power, Inc.
2060 West 21st Street

P.0. Box 12036

Jacksonville, Florida 32209
Telephone: (904) 355-3437

Oriando Branch

Cummins Southeastern Power, Inc.
4820 N. Orange Blossom Trail
Qriando, Florida 32804

Telephane: (305) 298-2080

GEORGIA

Atianta Distributor
Cummins Georgia, inc.

100 University Avenue, S.W.
Atianta, Georgia 30315
Telephone: (404) 524-7716

Augusia Branch
Cummins Georgia, inc.
1255 New Savannah Road
Augusta, Georgia 30801
Telephone: (404) 722-8825
{4D4) 798-0873 after 5:00 p.m.

Dalton Branch
Cummins Geargia, Inc.
4031 South Dixie Road
Dalton, Georgia 30720
Telephone: (404) 277-1144
{404) 226-3555 after 6:00 p.m.

Savannah Branch
Cummins Georgla, inc.
420 Telfair Road

Savannah, Georgia 31402
Telephone: (802) 232-5565

HAWAN

Honolulu Distributor

Cummins Diesel Sales Corp.
215 Puunale Road

Honolulu, Hawaii 96819
Telephone: (808) B45-6606

Hilo Branch

Cummins Diesel Sales Corp.
845 Kanoelehua Avenue
P.0. Box B77

Hilo, Hawaii 96720
Teiephone: (BOB) 835-5411

IDAHO

Boise Branch of Salt Leke Cly
Cummins {ntermountain ldaho, Inc.
2851 Fedaral Way

P.O. Box 5215

Boise, Idaho 83705

Telephone: (208} 336-5000

ILLINOIS

Chicago Distributor
Cummins Great Lakes Inc,
5555 South Kilpatrick Avenue
Chicago, Hlinois 60629
Telephone: (312) 581-3100

Willowbrook Branch
Cummins Great Lakes Inc,
7630 So. Madison
Wilowbrook, liinois 60521
Tetephone: {312) 438-5151



Rock Island Branch
Cummins (Great Lakes, inc.
730-31st Avenue

Rock Island, lilincis 61201
Tetephone: {309) 783-6660

Rockford Branch

KENTUCKY

Louisville Distributor

Cummins Kentuckiana, inc.
9820 Bluegrass Parkway
Louisvilie, Kentucky 40299
Telephone: (502} 491-4263

MICHIGAN

Detroit Distributor
Cummins Michigan Inc.
41216 Vincenti Court

Novi, Michigan 48050
Telephone: (313) 478-8700

Cummins Great Lakes, Inc.
4117 11th Street

Rockford, Illinois 61108
Telephone: {815) 397-0600

Bloomington Normal Branch of Indianapolis

Cummins Mid-States Power, Inc.
1S, 51 N, and |55
Bloomington-Normal, Hlinois 61761
Telephone: {309) 452-4454

INDIANA

Indianapolis Distributor
Cumtnins Mid States, Inc.

3621 West Morris Street
indianapolis, indiana 46241
Telephone: (317) 244-7251

Ft. Wayne Branch

Cummins Mid States Power, Inc.
3415 Coliseum Bivd, West

Fi. Wayne, indiana 46808

Hazard Branch

Cummins Kentuckiana, Inc.
Highway 15-North

Mazard, Kentucky 41701
Telephone: {606) 436-5718

{606) 436-4820 after 6:00 p.m,
Parts: {606) 436-5236 after 6:00 p.m.

LOUISIANA

Baton Rouge Branch of Ariington
Cummins Sales & Service, Inc.

10424 Airline Mwy.

£.0. Box 14028

Baton Rouge, Louisiana 70813
Telephone: {504} 283-7150 (day & night)

Morgan City Branch of Arlingion
Cummins Sales & Service, Inc.
Highway 90 East

P.O. Box 2283

Detroit Industrial Branch
See Detreit Distributor

Dearbom Branch
Cummins Michigan inc.
3760 Wyoming Avenue
Dearborn, Michigan 48120
Telephone: {313) 843-6200

Grand Rapids Branch
Cummins Michigan Inc.
3715 Clay Avenue, 8. W.
Wyoming, Michigan 49508
Telephone; {616) 538-2250

Iron Mountsin Branch of Milwaukes
Cummins Wisconsin, Inc.

tron Mountain
1901 North Stephenson Avenue
Iron Mountain, Michigan 49301
Telephane: (306) 774-2424

Morgan City, Louisiana 70380
Telephone; {504} 6310576 (day & night)
New Orleans Branch of Arlinglon

Cummins Sales & Service, Inc.
4628 i-10 Service Road

MINNESOTA

St. Paul Distributor
Cummins Diesel Sales, inc.
2690 Cleveland Avenue North
P.0O. Box 43578

Tetephone: (219) 483-6489

Evansviile Branch of Loulsville
Cummins Kentuckiana, Inc.
1650 North Fares Aveniue
Evansville, Indiana 47727

Telephone: (812) 425-2464

Parts: {812) 422-7721 after 5:00 p.m.
Service: {812} 853-7286 after 5:00 p.m.

Gary Branch of Chicago
Cummins Power-Gary
1440 Texas Street

BGary, Indiana 46402
Telephone: (219) 885-5531

IOWA

Cedsr Rapids Branch of Omaha
Cummins Great Plains Diesel, Inc.
215 -~ 50th Avenue, S.W. :
Cedar Rapids, lowa 52406
Telephone: (319) 366-7537

(319) 362-1042 after 5:30 p.m.

{Des Molnes Branch of Omaha
Cummins Great Plains Diesel, inc.
1680 N. E. §1st Aveniue

Des Moines, lowa 50313
Telephone: (515} 262-9591

{515} 262-9591 after 5:30 p.m.

KANSAS

Wichita Branch of Ariington
Cummins Sales & Service, Inc.
5101 North Broadway
P.0. Box 2681
Wichita, Kansas 67201
Teiephone: {316) B38-0875

{316) B38-5587 nights

P.O. Box 277, Metairie, La.
New Orleans, Louisiana 70004
Telephone: (504} 885-5675

{504) 887-6250 nights

Shreveport Branch of Artington
Cummins Sales & Service, inc.
1308 North Market
P.O. Box 7255
Shreveport, Louisiana 71107
Telephone: {318) 221-1636

{318} 949-2687 nights

MAINE

South Portland, Branch of Boston
Cummins North Atlantic, Inc.

205 Lincoln Street

South Pertland, Maine 04106
Telephone; (207) 767-3356

MARYLAND

Baltirmore Branch of Philadelphia
Cummins Mid-Atlantic, Inc.
3140 Washington Boulevard
Baltimore, Maryiand 21230
Telephone: {301) 644-6500

Baltimore Industrial Branch
Branch of Philadelphia
Cummins Mid-Atlantic, Inc.
1400 Desolo Road
Baltimore, Maryland 21230
Telephone: (301} 644-6500

Colby Branch of Arlington

Cummins Sales & Service, Inc.

1880 South Range

P.Q. Box Drawer “P"

Colby, Kansas 67701

Telephone: {913} 462-3945
{913} 462-3143

Qlathe Branch of Kansas City Missouri
Cummins Mid America, Inc.

11615 South Rogers Rd.

QOlathe, Kansas 66062

Telephone: (813) 492-1466

MASSACHUSETTS

Boston Distributor
Cummins North Atlantic, inc.
100 Alied Drive

Dedham, Massachusetts 02026
Telephone: (617) 328-1750

West Springfieid Branch
Cummins North Atlantic, Inc.
of Springfield
124 Ashley Ave,
West Springfield, Massachusetts 01089
Telephone: (413) 737-26589

St. Paul, Minnesota 55164
Telephone: {612) 636-1000

Dickinson Branch

This branch is located in Dickinson, North
Dakota. Its information is listed under
NORTH DAKOTA.

Duluth Branch

Cummins Diesel Sales, Ing.
3115 Truck Center Drive
Duiuth, Mirnesota 55806
Telephone: {218) 828-3641

Fargo Branch

This branch is lpcated in Fargo, North
Dakota. Its information is listed under
NORTH DAKOTA.

Grand Forks Branch

This branch is [pcated in Grand Forks,

North Dakota. lts information is listed under

NORTH DAKOTA,

Hibbing Branch

Cummins Diesel Sales, Inic.
5564 West 415t Street

P.O. Box 159

Hibbing, Minnesota 55746
Telephone: (218) 263-7558

Minot Branch

This branch is located in Minot, North
Dakota. its information is listed under
NORTH DAKOTA.

Williston Branch
This branch is located in Williston, North

Dakota. Its information is listed under
NORTH DAKOTA.

MiSSISSIPPI

Jackson Branch of Memphis
Cummins Mid-South, Inc.
New Highway 49 South

P.O. Box 54224

Jackson, Mississippi 38208
Telephone: {601) 839-1800



MISSOURI

Kansas City Distributor
Cummins Mid-America, Inc,
3527 Gardner Avenue

Kansas City, Missouri 64120
Telephone: {816) 483-6313

Kansas Clty Parts Branch
Cummins Mid-America
Parts Warehouse

1052 North Monroe

Kansas City, Missouri 64120
Telephone: (816) 483-7242

Joplin Branch

Cummins Mid-America, Inc.
3507 East 20th Street
Joplin, Missouri 64801
Telephone: (417) 623-1661

Springfleld Branch
Cummins Mid-America, Ing,
3637 E. Kearney
Springfield, Missouri 65803
Telephone: (417) B62-0777

Springfield Industrial Branch
Mid-America Industrial Power, Inc.
367 A East Kearney

Springfield, Missouri 65803
Telephone: (417) B62-0777

St. Louis Distributor
Cummins Missouri, Inc.
7210 Hall Street

St. Louis, Missouri 63147
Telephone: (314) 389-5400

Columbla Branch of St. Louis
Cummins Missouri, Inc.
Highway 63 North

P.O. Box 1726

Columbia, Missouri 65202
Telephone: (314) 445-3711

Slkeston Branch of St. Louis
Cummins Missouri, Inc.

101 Keystone Drive
Highway 60 East

£.0. Box 786

Sikeston, Missouri 63801
Telephone: (314) 472-0303

MONTANA

Great Falis Branch of Denver
Cummins Power, Inc.

415 Vaughn Rd.

P.O. Box 3021

Great Falls, Montana 59403
Telephone: (406) 452-8561

Billings Branch of Casper
Cummins Diesel Sales Corporation
5151 Midland Road

P.O. Box 30377 (Zip 59101)
Biilings, Montana 53107
Telephone: (406) 245-4194

Missouia Branch of Seatile
Cummins Northwest Diesel, inc.
4950 North Reserve Street
Misscula, Montana 52801
Telephone: (406) 728-1300

NEBRASKA

Omaha Distributor
Cummins Great Plains Diasel, Inc.
5515 Center Street
Omaha, Nebraska 68106
Telephone: (402) 551-7678
(402} 572-1484 after 1:00 a.m.

Omaha industrial Branch
See Omaha Distributor

Bes Moines Branch

This branch is located in Des Maines, lowa.
Its information is listed under IOWA.

Sioux Falls Branch

This branch is iocated in Sioux Falls, South
Dakota. Its information is listed under
SOUTH BDAKOTA,

Cedar Rapids Branch

This branch is located in Cedar Rapids,
lowa. Its information is listed under IOWA.

NEVADA

Las Vegas Branch of Los Angeles
Cummins Service & Sales, Inc.
3337 South Industrial Read

Las Vegas, Nevada 89102
Telephone: {702) 735-4058

NEW JERSEY

Newark Branch of Bronx
Cummins Metropower inc.
Routes 1J.S. 1 & 22
Newark, New Jersey 07114
Telephone: {201} 242-2255

NEW MEXICO

Albuquerque Distributor
Cummins Southwest, Inc.

1921 Broadway N.E.

P.O. Box 27584

Albuguerque, New Mexica 87125
Telephone: (505) 247-2441

Albuquerqué Industrial Branch
See Albuquerque Distributor

Ciayton Branch

Cummins Southwest, Inc.
Hwy. 87 South

P.O. Box Drawer A
Telephone:; (505) 374-8336

Clovis Branch of Phoenix
Cummins Southwest, tne.
1100 East Bragdy

Clovis, New Mexico B8101
Telephone: (505) 768-2215

Clovis Industrial Branch
See Clovis Branch

Ei Paso Branch of Phoenix
This branch is located in Ei Paso, Texas. its
information is listed under TEXAS.

Farmington Branch of Phoenix
Cummins Southwest, Inc.

1101 North Troy King Rd.

P.O. Box 2610

Farmington, New Mexico B7401
Telephone: {505) 327-7331

NEW YORK

Syracuse Distributor
Cummins Mohawk Diesel, Inc.
6700 OId Collamer Road
Syracuse, New York 13057
Telephone: (315) 432-8061

Albany Branch

Cummins Mohawk Diesel, Ing.
101 Railroad Avenue

Albany, New York 12205
Telephone: {518} 459-1710

Albany Industrial Branch
See Albany Branch

Buffalo Branch

Cummins Mchawk Diesel, Inc.
480 Lawrence Bell Dr.
Williamsville, New York 14221
Telephone: {7186) 631-3211

Bronx Distributor
Cummins Metropower, lnc.
890 Zerega Ave.

Bronx, New York 10473
Telephone: (212) 832-2400

Newark Branch
This branch is located in Newark, New Jersey.
Its information is listed under NEW JERSEY,

Piainview Branch

Cummins Metropower, inc.

105 South Service Road

Plainview, Long island, New York 11803
Teiephone: (516) 24%-7500

NORTH CAROLINA

Charlotie Distributor
Cummins Carolinas inc.,

3700 North Interstate BS

P.O. Box 26603

Chariotte, North Carolina 28213
Telephone: (704) 596-7690

Charlotte Industrial Branch
Cummins Carolinas inc.
Industrial Center

200 Qlympic Street

Chariotte, North Carolina 28217
Telephone: (704) 588-1240

Columbia Branch

This branch is located in Columbia, South
Carolina. itsinformationis listed under SOUTH
CAROLINA.

Charleston Branch

This branch is located in Charleston, South
Carpiina. itsinformation is listed under SQUTH
CAROLINA.

Greenshoro Branch

Cummins Carolinas Inc.

513 Preddy Boulevard

P.C. Box 22066

Greensboro, North Caroiina 27420
Telephone: {919) 275-4531

Wiison Branch

Cummins Carclinas Inc.
Highway 301 Bypass

P.O. Box 640

Wilson, North Carolina 27893
Telephone: {918) 237-1125

Wlimington Branch

Cummins Carolinas inc.
Highway 421 North

P.O. Box 2150

Wilmington, North Garolina 28401
Telephone: (919) 763-B258



NORTH DAKOTA

Dickinson Branch of St. Paul
Cummins Diesel Sales, Inc.
Hwy. 10 West
P.O. Box 145
Dickinson, North Dakota 58601
Telephone: (701) 225-9194
{701) 677-4520 after 5:00 p.m.

Fargo Branch of Si. Paul
Cummins Diesel Sales, Inc.
4050 West Main Avenue
Fargo, North Dakota 58102
Telephone: (701) 282-2466
24 Hour Service

Grand Forks Branch of St. Paul
Cummins Diesel Sales, ing.
4728 Gateway Drive
P.O. Box 636
Grand Forks, North Dakota 58201
Telaphone: (701} 775-B197
(701) ¥72-7689 atter 5:00 p.m.

Minct Branch of St. Paul
Cummins Diesel Sales, inc.
Highway 2 & 52 Bypass
P.O., Box 1179
Minot, North Dakota 58701
Telephone: {701) 852-3585
(701) B39-4786 after 12:30 a.m,

Witliston Branch of St. Paul
Cummins Diesel Sales, Inc.
Highway 2 North
P.O. Box 1106
Williston, North Dakota 58801
Telephone: {701) 572-6348
{701) 572-2431 afler 5:00 p.m.

OHIO

Cieveland Distributor Branch of
Coiumbus

Cummins Diesel of QOhio, inc.

7585 Northfield Road

Cieveland, Ohio 44146

Telephone: {216} 435-6800

{216} 439-6801 after 5:00 p.m.

Cieveland Industrial Branch
Cummins Diesel of Ohio, Inc.
Cleveland Industrial Center
7560 independence Drive
Waiton Mills, Ohio 44146
Telephone: {216) 438-6800

Akron 8ranch

Cummins Diesel of Ohio, Inc.
1033 Kelly Avenue

Akron, QOhio 44306
Teiephone: {216) 773-7821

Youngstown Branch
Cummins Diesel of Ohio, Inc.
7145 Masury Rd.
P.0. Box 338
Hubbard, Ohio 44425
Telephone: {216) 534-1935
{216) 534-1838 after 5:30 p.m.

Tolede Branch

Cummins Biesel of Ohio, Inc.
801 Hlliinois Avenue

Maumee, Qhio 43537
Telephone: (419} B93-8711

Strasburg Branch
Cummins Diesel of Qhig, Inc.
South Wooster Avenue
P.O. Box 138
Strasburg, Ohio 44680
Telephone: {216) 878-5511
(216) 343-0868 after 4:30 p.m.

Lima Branch

Cummins Diesel of Ohio, Ine.
960 Broadway

Lima, Ohio 45804
Telephone: (418) 227-2641

Cincinnati Branch of Columbus
Cummins Ohio, Ing,

10470 Evendale Drive
Cincinnati, Ohic 45241
Telephone: (513) 563-6670

OKLAHOMA

Puncan Branch of Arlington
Cummins Sales & Service, ing.
1400 East Bois D'Arc
P.O. Box 790
Dunean, Ckiahoma 73533
Telephone: {405) 658-3841

{405) 255-6709 nights

Oklahoma City Branch of Arlington
Cummins Sales & Service, Inc.
5800 West Reno
2.0, Box 1511
Oklahoma City, Okiahoma 73101
Telephone: {405) 946-4481

{405} 789-2098 nights

Fulsa Branch of Arlington
Cummins Sales & Service, Inc.
1615t E. Avenue & 1-44
£.0. Box 45568
Tulsa, Oklahoma 74145
Telephone: (818) 234-3200

(918} 341-7738 nights

OREGON

Portland Distributor
Cummins Oregon Diesei, inc.
2257 N. W, Vaughn Street
P.0O. Box 10446

Portland, Oregon 97210
Telephone: (503) 224-0800

Bend Branch

Cummins Oregon Diesel, inc.
3500 N. Highway 97

P.0. Box 309

Bend, Oregon 97701
Telephone: (503) 388-1800

Eugene Branch

Cummins Oregon Diesel, Inc.
Coburg Industrial Parkway
P.0. Box 10887

Eugene, Oregon 97440
Telephone: (503) 687-0000

Longview Branch

This branch is located in Longview,
Washington. Its information is listed
under WASHINGTON,

Med{ard Branch

Cummins Oregon Diesel, Inc.
4045 Crater L.ake Highway
Mediord, Oregon 97501
Telephone: {503) 779-0151

North Bend Branch
Cummins Oregon Diesel, Inc.
8§12 California Avenue

7.0, Box 447

North Bend, Cregon 97458
Telephone: {503} 756-3111

Pendleton Branch

Cummins Oregon Diesel, inc.
223 S.W. 23rd Strest
Pendieton, Oregon 97801
Telephone: {503} 276-2561

PENNSYLVANIA

Philadelphia Distributor
Cummins Diesel Engines, Inc,
855 E. Hunting Park Avenue
Philadelphia, Pennsylvania 19124
Telephone: {215) 289-4400

Ashland Branch

Cummins Diesel Engines, inc.
32 Lehigh Street

Ashland, Pennsylvania 17921
Telephone; (717) B75-2200

Baltimore Branch

This branch is located in Baltimore,
Maryland. Its information is listed under
MARYLAND, )

Baltimore Industrial Branch

Fhis branch is located in Baltimore,
Maryland. its information is listed under
MARYLAND.

Clearfield Parls Branch
Cummins Diese! Engines, Inc.
Clearfield Parts Center

501 Williamns Street

Clearfield, Pennsylvania 16830
Telephone: (B14) 765-2421

Maonroeville Branch

Cummins Diesel Engines, Inc,
2740 Mosside Boulevard
Monroeville, Pennsylvania 15146
Telephone: (412) 351-1650

Pitisburgh Branch

Cummins Diesel £ngines, Inc.
Parkway West

4637 Campbells Run Road
Pittshurgh, Pennsylvania 15205
Telephone: (412) 787-5385

SOUTH CAROLINA

Columbia Branch of Charlotte
Cummins Carolinas Inc.

1500 Bliuff Road

P.O. Box 13543

Columbia, South Carolina 29201 °
Telephone: (803) 783-2410

Charleston Branch of Charlotie
Cummins Carolinas inc.

3010 Montague Avenue

P.O. Box 10341

Charleston, South Carckna 28411
Teiephone: (833) §54-5112

SOUTH DAKOTA

Rapid City Branch of Omaha
Cummins Great Plains Diesal, inc.
2310 Haines Avenue
P.O. Box 244
Rapid City, South Dakota 57701
Telephone: (605) 343-6130
Parts: (605) 343-7418 after 5:00 p.ro.
Service: (605) 342-1986 affer 5:00 p.m.

Sioux Falls Branch of Omaha
Cummins Great Plains Diesel, inc.
701 East 54th North
Sioux Falils, Scuth Dakota 57104
Telephone: {605) 3361715
{605) 334-6492 after 5:30 p.m.

TENNESSEE

Memphis Distributor
Cummins Mid-South, Inc.
1784 kast Brooks Road
P.0. Box 16842

Memphis, Tennesses 38116
Telephone: {801) 345-1784

Columbus Distributor
Cummins Diesel of Ohio, Inc.
4000 Lyman Dr.

Box 10

Hilliard, Ohio 43028
Telephone: (614) 771-1000

Nashville Distributor

Cummins Engines of Tennessee, Inc.
706 Spence Lane

Nashvilie, Tennessee 37217
Telephone: (615) 366~4341



Chattancoga Branch

Cummins Chattanooga, Inc.
1508 East 26th

Chattanooga, Tennessee 37404
Telephone: (615) §29-1447

Houston Marine Branch
Cummins Sales & Service, Inc.
6230-B Navigation Blvd,
P.C. Box 9483
Housten, Texas 77011
Telephone: (713) 928-2431

(713) 782-1227 nights

Boise Branch

This branch is logaled in Boise, ldaho. lis
information is listed under IDAMO.

Rock Springs Branch

This branch is located in Rock Springs,

Knoxviile Branch Wyoming. Its infarmation is listed under

C,;f;’?inl? gasg Central Lubbock Branch WYOMING.
1 L 0a i :
Rutledge Pike Exit 1-40 East Cummins Sales & Service, Inc. VIRGINIA

120 Southeast l.oop 289
P.0. Box 3910

L.ubbock, Texas 78452
Teiephone: (806} 745-4605

Knoxvilie, Tennessee 37914
Telephone: (615) 523-0446

TEXAS

Arlington Distributor

Cummins Sales & Service, Inc.
600 Watson Road

P.O. Box 1008

Arlington, Texas 76010
Telephone: {817) 640-6801

Richmond Distributor

Cummins Mid-Atlantic, Inc,
{806) 795-8381 nights 2900 Seep Water Terminal Road
Mergan City Branch Richmond, Virginia 23234

This branch is located in Morgan City, Loui- Telephone: (804) 232-7891
siana. Its information is fisted under Roanoke Branch

LOUISIANA. Cummins Mid-Atiantic, Inc.
New Orleans Branch 5307 Peters Creek Road
This branch is Iocated in New Qrleans, P.C. Box 7237

Ariington Industrial Branch
See Ariington Distributor

Amarillo Branch

Cummins Sales & Service, inc.

5224 Interstate 40 — Expressway East
P.O. Box 32050

Amarillo, Texas 79120

Telephone: (806) 373~-3733 day and night

Baton Rouge Branch

This branch is located in Baton Rouge,
Louisiana. its information is listed under
LOUISIANA,

Brownsville Branch
Cummins Sales & Servige, Inc.
Shrimp Basin
Star Route Box 18
Brownsville, Texas 78521
Telephone: (512) 831-423%

(513) B31-0023 nights

Colby Branch
This branch is located in Colby, Kansas. Iis
information is listed under KANSAS.

Corpus Christi Branch
Cummins Sales & Service, Inc.
1302 Corn Products Road
P.O. Box 8033
Corpus Christi, Texas 78408
Telephone: {512} 284-0700

{512) 368-8081 nights

Dallas Branch

Cummins Sales & Service, inc.

3707 Irving Boulevard

Dallas, Texas 75243

Telephone: (214} 631-6400 -
{214} 631-8400 nights

Duncan Branch

This branch is located in Duncan, Okla-
homa, its information is listed under
OKLAHOMA.

Fort Worth Branch
Cummins Sales & Service, Inc.
3250 North Freeway
Fort Worth, Texas 76111
Telephone: {817} 824-2107

{817} 284-8298 nights

Houston Branch

Cummins Sales & Service, Inc,

4750 Homestead Road

P.O. Box 2523

Mouston, Texas 77001

Telephone; {713} 675-7421
{713} 772-3884

L.ouisiana. Its information is lsted under
LOLHESIANA,

Odessa 8ranch
Cummins Sales & Service, Inc.
1210 South Grandview
P.0. Box 553
QOdessa, Texas 79760
Telephone: {915} 332-9121
(815) 366-6764 nights

Oklahoma City Branch

This branch is located in Oklahoma City,
QOklahoma. lts information is listed under
OKLAMOMA,

Orange Branch

Cummins Sales & Service, Inc.

3514 interstate 10, West

P.0. Box 1637

Orange, Texas 77630

Telephone: (QOrange) {713) 883-6362
{Beaumont—Port Arthur—
Nederland Line) 722-52086
{Lake Charles, Louisiana Line)
433-7366

San Antonio Branch
Cummins Sales & Service, inc.
6226 Pan Am Expressway North
P.0. Box 18308 — Serna Station
San Antonio, Texas 78218
Telephone: {512} 655-5420
(512} 625-1648 nights
Shreveport Branch
This branch is located in Shreveport, Loui-
siana. its information is listed under
LOUISIANA.
Tulsa Branch
This branch is located in Tulsa, Oklahoma.

Its information is listed under OKLAHOMA.,

Wichita Branch
This branch is located in Wichita, Kansas,
Iis information is listed under KANSAS.

£l Paso Branch of Phoenix
Cummins Southwest, Inc.
14333 Gateway West

El Paso, Texas 79927
Telephone: {915) 852-4200

UTAH

Sailt Lake City Distributor

Cummins Intermountain
1030 South 300 West
2.0. Box 254528
Sait Lake City, Utah 84125
Teiephone: {807) 355-6500
{801) 355-8501 nights

Roanoie, Virginia 24019
Telephone: (703} 362-1673

WASHINGTON

Seattie Distributor
Cummins Northwest Diesel, inc.
811 S.W. Grady Way

P.0. Box 9811

Renton, Washington 88055
Telephone: (206) 235-3400

Aberdeen Branch

Cummins Northwest Diesel, Inc.
601 West Heron Street
Aberdeen, Washington 98520
Telephone: (206) 533-2532

Anchorage Branch

This branch is located in Anchorage,
Alaska. its information is listed under
ALASKA.

Fairbanks Branch

This branch is Jocated in Fairbanks, Alaska.
Its information is listed under ALASKA.

Missoula Branch .

This branch is located in Missoula, Mon-
tana. Its information is listed under
MONTANA.

Chehalis Branch

Curnmins Northwest Diesel, inc.
1200 N.W. Maryland

P.O. Box 1363

Chehalis, Washington 98532
Tetephone: (206) 748-8841

Pasco Branch

Cummins Northwest Diesel, Inc.
210 8. Oregon

P.O. Box 2565

Pasco, Washington 88301
Telephone: (509} 547-3333

Spokane Branch

Curnmins Northwest Diesel, Inc.
E. 3904 Trent Avenue

P.0. Box 2746 — Terminal Annex
Spokane, Washington 98220
Teiephone: (509) 534-0411

Tacoma Branch

Cummins Northwest Diesel, inc.
1662 Lincoln Avenue

Tacoma, Washington 98421
Telephone: (208} 572-8800



Yakima Branch

Cummins Northwest Diesel, Inc.
19495 East Central Avenue
Yakima, Washington 898809
Telephone: (509 248-9033

Longview Branch of Portland

Cummins Longview

{Branch of Cummins Oregon Diese!, inc.}
1153 Third Avenue

P.0. Box 1458

Longview, Washington 98632

Telephone: (208) 425-0100

WEST VIRGINIA

Charleston Distributor
Cummins East Central, Inc.
Charieston Ordnance Center

P.0. Box 8456

South Charieston, West Virginia 25303
Telephone: (304) 744-6373

Cincinnati Branch
This branch is located in Cincinnati, Ohio.
Its information is listed under OHIO.

Fairmont Branch

Cummins East Central, Inc.
South Fairmont Exit, I-78
Route 73, South

P.O. Box 988

Fairmont, West Virginia 28554
Telephone: {(304) 367-0196

WISCONSIN

Milwaukee Distributor
Cummins Wisconsin, Inc.
1821 South 108th Street

P.0. Box 2798

Milwaukee, Wisconsin 53227
Telephone; (414) 543-3160

Milwaukee Industrial Branch
Cummins Wisconsin, inc.
W229 N2454 Hwy. 164
Waukesha, Wisconsin 53186

Madison Branch

Cummins Wisconsin, inc.
925 East Broadway
Madison, Wisconsin 53716
Telephone: (608) 222-0603

Green Bay Branch
Cummins Wisconsin, inc.
P.O. Box W-218, Route #3
De Pere, Wisconsin 54115
Telephone: (414} 336-9631

Iron Mountain Branch
This branch is localed in ron Mountain,

Michigan. Its information is listed under
MICHIGAN.

WYOMING

Casper Distributor
Cummins Power, Inc,
2000 East “F" Street

P.O. Drawer 2560

Casper, Wyoming 82602
Telephone: (307} 235-6685

Gillette Branch

Cummins Power, inc.
Hwy. 14 and 16 North

P.Q. Box 1207

Gillette, Wyoming 82716
Telephone: (307) 682-8611

Billings Branch

This branch is located in Billings, Montana.
1ts information is listed under MONTANA.
Great Falls Branch

This branch is located in Great Falls, Mon-

tana. Its information is listed under
MONTANA.

Rapid Cily Branch

This branch is located in Rapid City, South
Dakota. its information is listed under
SOUTH DAKOTA.

Rock Springs Branch of Salt Lake City
Curmnmins Intermountain

Rock Springs Branch

2000 Foothill Boulevard

P.0O. Box 1634

Rock Springs, Wyoming 82801
Telephone: {307) 362-5168



Cummins Distributors — Canada

ALBERTA

Calgary Branch

Cummins Alberta

703-64 Avenue, S.E.
Calgary, Albarta

T2H 2C3

P.C, Box B8O

Station T

Calgary, Aiberta

T2H 2H3

Telephone: {403} 255-6691

Edmeonton Branch
Cummins Alberta

14755 — 121A Avenue
Edmoentoen, Alberta

T5L 2T2

Telephone: (403) 455-2151

BRITISH COLUMBIA

Vancouver Distributor
Cummins Diesel Sales Corp.
4270 Dawson Street

North Burnaby, B.C.

V5C 4B1

P.Q. Box 2088

Vancouver, B.C.

veB 3T3

Telephone: {604} 298-8111

Cranbrook Parts Branch
Cummins Diesel Sates Corp.
520-C Slater Road

Cranbrook, B.C. VIC 4K5
Telephone: {604) 489-4151/2/3

MANITOBA

Winnipeg Distributor
Cummins Mid-Canada Lid.
489 Qak Point Rd.

P.0. Box 1860

Winnipeqg, Manitoba

Postal Code R3C3RY
Telephone: (204) 632-5470

Saskatoon Branch

This branch is located in Saskatoon, Sas-
katchewan. s information is listed under

SASKATCHEWAN.
NEW BRUNSWICK

Fredericlon Branch of Montreal

Cummins Diese! (Division of Cummins

Guebec Ltd.)
Vanier Highway
P.O. Box 1178, Station “A”
Fredericton, New Brunswick, E38 5C8
Telephane: (508) 455-2021

NEWFOUNDLAND

S1. John's Branch of Montresl

Cummins Diesel {Div. of Cummins
Quebec Lid))

Box 8056, Kenmount Road

51 Johns, Newfoundland A18 3M7

Telephone: (709) 753-6972

NOVA SCOTIA

Hslifax Branch of Montrea}

Cummins Diesel (Division of Cummins
Quebec Lid.)

P.0.B. 8300

Station "A"

Halifax, Nova Scotia BaK 5M1

Telephone: (902) 428-1440

ONTARIO

Toronto Distributor
Cummins Ontario Limited
150 North Queen Street
P.O. Box 40, Station "U”
Toronto, Ontario MBZ 5N1
Telephone: {416) 621-9921

Oakviile Industrial Branch
Cummins Ontario Limited
301 Wyecroft Road
Qakvilie, Ontario LEK 2H2
Telephone: (416) B44-5851

Thunder Bay Branch

Cummins Ontario Limited

1400 West Walsh Street

Thunder Bay "F", Ontario P7C 4V8
Telephone: (807) 577-7561

Ottawa Branch of Montreal

Cummins Diesel {Div. of Cummins
Quebec Lid.)

3183 Swansea Crescent

Hawthorne Industrial Park

Otlawa, Ontaric K1G 3W5

Telephone: {613) 521~1146

Whitby Branch of Toronte

Cummins Ontario Limited

1311 Hopkins Street
Whitby, Ontario

QUEBEC

Montreal Distributor

Cummins Quebec Ltd.

7200 Trans Canada Highway
Pointe Claire, Quebec M8R 102
Telephone: (514} 695-8410

Fredericton Branch

This branch is located in Fredericton, New

Brunswick. Its information is listed under
NEW BRUNSWICK.

Halifax Branch
This branch is lpcated in Halifax, Nova

Scotia. Its information is listed under NOVA

SCOTIA,

Maontreal Parts Branch

Montreal Parts Distribution Center
2000 St. Regis Boulevard

Dorval, Quebec HOG 2H7
Telephane: (514) 684-1810

Ottaws Branch
This branch is located in Ottawa, Ontario.
its information is listed under ONTARIO.

Quebec Clty Branch
Cummins Quabec Lid,
2400 Watt Street

Ste. Foy, Quebec, G1P 313
Telephone: {418) 651-2911

St. John's Brench
This branch is located in St. John's, New-

foundiand. its information is listed under
NEWFQUNDLAND.

SASKATCHEWAN

Saskatoon Branch of Winnipeg
Cummins Diesel Sales and Service Ltd.
825 45th Street, East

P.O. Box 209

Saskatoon, Saskatchewan S7K 3K4
Telephone: {3086) 652-4047



Foreword

This is an engine operation and maintenance man-
val, not a repair manual. The design of Cummins
Engines makes it possibie to replace worn or dam-
aged parts with new or rebuilt parts with a minimum
of down time. Contact the nearest Cummins Dis-
tributor for parts replacement as they are equipped
and have well informed, trained personnel to per-
form this service. if your shop is properly equipped
to perform either maintenance, unit replacement
and/or complete engine rebuild, contact the nearest
Cummins Distributors to obtain available repair
manuals and arrange for training of personnel,

For model identification of an engine, check the
dataplate. The letter and number code indicates
breathing (naturally aspirated except when letter
“T" for turbocharged is present}, cubic inch dis-
piacement, application and maximum rated horse-
power.

Examples:

NTA-B55-370 V-803-320

N=4 valve head V=Type engine

T=Turbocharger 903=Cubic Inch

A=Aftercooled Displacement

370=Maximum rated 320=Maximum Rated
horsepower horsepower

Cummins Engine Company, inc.
Coiumbus, Indiana, U.S.A.
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Operating
Iinstructions

Operating Instruclions 1-1

The engine operator must assume the responsibility
of engine care while the engine is being operated.
There are comparatively few rules which the opera-
tor must observe to get the best service from a
Cummins Diesel.

General—All Applications

New and Rebuilt Engines Break-in

Cummins engines are run-in on dynamometers
before being shipped from the factory and are ready
to be put to work in applications such as emergency
fire trucks, rail car applications and generator sets.

in other applications, the engine can be put to work,
but the operator has an opportunity to establish
conditions for optimum service life during initial 100
hours of service by:

1. Operating as much as possibie at three-quarter
throttie of load range.

2. Avoiding operation for long periods at engine
idle speeds, or at the maximum horsepower lev-
els in excess of five minutes.

3. Developing the habit of watching the engine
instruments closely during operation and letting
up on the throttie if the oil temperature reaches
250°F [121°C] or the coolant temperature ex-
ceeds 195°F [91°C].

4. Operating with a power requirement that allows
accelerationto governed speed when conditions
require more power.

5. Checking the oil level every 8 to 10 hours during
the break-in period.

New or Rebuilt Engines

Pre-Starting Instructions — First Time

Priming The Fuel System

1. Fill the fuel filter with clean No. 2 diesel fueil oil
meeting the specifications outlined in Section 3.

2. Remove the fuel pump suction line and wet the
gear pump gears with clean lubricating oil.

3. Check and fill the fuel tanks.

It the injector and valve or other adjustments
have been disturbed by any maintenance work,
check to be surethey have been properly adjusted
before starting the engine.

Priming the Lubricating System

Note: On turbocharged engines, remove the oil inlet
line from the turbocharger and prelubricate the
bearing by adding 2 to 3 oz. [50 to 60 c¢c] of clean
lubricating oil. Reconnect the oil supply line.

1. Fill the crankcase to the “L"” (low) mark on the

dipstick. See Lubricating Oil Specifications, Sec-
tion 3.

2. Remove the plug from the lubricating oil cross-

over passage on NH/NT-855 Engines, Fig. 1-1.
Remove the piug from the head of the lubricating
oil filter housing on V Engines, Figs. 1-2, 1-3, 1-4,
1-5 and 1-6. On KT/KTA18 Engines, remove
the plug from the front of the oit cooler housing,
Fig. 1-7.
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Fig.

1-1, (OM1001L}. Lubricating system priming point—NT-855
D. Engine
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Fig. 1-2, {OM1002L). Lubricating system priming point—VT-803 Fig. -4, (K21802). Lubricating system priming point -KT/
C.LD. Engine KTA38 Engine

KT

Resiguart @
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—_Fig. 1-3, (OM1003L). Lubricating system priming point—V/VT- Fig. 1-5, (OM202). Lubricating system priming point - KTAS0

535 C.L.D. Engine

__Caution: Do not prime the engine lubricating sys- Warning: Clean the area of any lubricating oil spilied
tem from the by-pass filter. while primning or filling the crankcase.

3. Connect a hand or motor-driven priming pump 7 Fill the crankcase to the “H" (high) mark on the
line from a source of clean lubricating oil to the dipstick with oil meeting specifications, listed in
ptug boss in the housing. Section 3. No change in oil viscosity or type is

4. Prime until a 30 psi {207 kPa] minimum pressure needed for new or newly rebuilt engines.

is obtained. A dipstitk oil gauge is located on the side of the
engine, Fig. 1-B. The dipstick has an "H"” (high) (1)
and “L" {low) {2) level mark to indicate lubricating
oil supply. The dipstick must be kept with the ol
pan, or engine, with which it was originally supplied.
Cummins oil pans differ in capacity with different
6. Remove the external oil supply and replace the type installations and oil pan part numbers. Check

plug. Tighten to proper torque valve, the dipstick calibration. if in doubt, your Cummins

5. Crank the engine at least 15 seconds (with fuel
shut-off valve closed or disconnected to prevent
starting), while maintaining the external oil pres-
sure at a minimum of 15 psi [103 kPa].



Fig. 1-6, (V41816). Lubricating system priming point — V-1710
Engine

Fig. 1-7, {OM1004L). Lubricating system priming point —
KT/KTA19 C.I.D. Engine
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Fig. 1-8, (OM1005L). Checking engine oil level — KT/KTA19
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Distributor can verify that you have the proper oil
pan and dipstick calibration.

Check Hydraulic Governor

Many engines used in stationary power applications
are equipped with hydraulic-governed fuel pumps
which use [ubricating oil as an energy medium,
same weight as used in the engine. Oil level in the
governor sump must be at the full mark on the
dipstick.

Note: Engine applications in a cold environment
should use a lighter weight oil in the governor sump.

Check Air Connections

Check the air connections to the compressor and
the air equipment, as used, and to the air cleaners
and air crossovers to assure that they all are secure
and have no damage.

Check Engine Coolant Supply

1. Remove the radiator or heat exchanger cap and
check the engine cooclant supply. Add coolant as
needed. See Section #3 for coolant specifications.

2. Makeavisual check for leaks and open the water
filter shut-off valves.

Starting the Engine

Starting requires that clean air and fuel be supplied
to the combustion chambers in the proper quanti-
ties at the correct time.

Normal Starting Procedure

Warning: Before starting be sure that everyone is
clear of the engine and equipment.

If the fuel system is equipped with an overspeed
stop, push the “Reset” button before attempting to
start the engine.

1. On units equipped with an air activated prelube
device, open the air valve to activate the piston in
the prelube device which wili lubricate alt moving
parts in the engine.

Note: On engines equipped with an oil pressure
safety switch, hold the fue! by-pass switch in the
“start” position until the engine oil pressure reaches
7 10 10 psi [48 10 63 kPa]; then, move it to the *run”
position.

2. Setthe throttle for idle speed and disengage the
driven unit,
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Caution: Protect the turbocharger during start-up
by not opening the throttle or accelerating above
1000 rpm until the idle speed oit pressure registers
on the gauge,

3. Open the manual fuel shui-down vaive, if so
equipped. Fig. 1-9. Electric shut-down valves
operate as the switch is turned on. A manuai
override knob provided on the forward end of the
electric shut-down valve allows the valve to bhe
opened in case of an electric power failure. To
use, turn fully clockwise; return it to therun posi-
tion after an electric repair.

%y e, O ki
Fig. 19, (V21970). Using manual override knob

4, Pull the compression release (if so equipped)
and press the starter bution or turn the switch-
Key to the “start” position. After three or four
seconds of cranking, close the compression
release (if so equipped) and continue to crank
until the engine fires.

Caution: To prevent permanen! cranking motor
damage, do not crank the engine for more than 30
seconds continuously. If the engine does not fire
within the first 30 seconds, wait one to two minuies
before recranking.

5. Attheinitial start or after oil or fiter changes and
after the engine has run for a few minutes, shut it
down and wait 15 minutes for the oil to drain back
intothe pan. Check the engine ol level again, add
oil as necessary to bring the oil level to the "H"
mark on the dipstick. The drop in oil level is due
to absorption by the oil filters. Never operate the
engine with the oil level below the low level mark
or above the high level mark.

Cold-Weather Starting

Note: A water jacket heater is recommended for
stand-by generator set applications instalied in a
cold climate.

Preheater

The glow plug system supplies heat to the cylinders
so that compression temperatures are sufficient to
ignite the fuel.

To aid in starting the engine when the temperature
is 50°F [10.0°C] or below, an intake air preheater is
available.

Preheater equipment consists of a hand-priming
pump to pump fuel into the intake manifold, and a
switch to turn on the glow plug which is electrically
heated by the battery. Fuel burns in the intake mani-
fold and heats the intake air.

Warning: Do not use vapor in conjunction with the
preheater. To do 50 could result in a fire.

To use the preheater for cold starting:

1. Set the throttie in idle position. Turn the glow
plug toggle switch to the “ON” position. The red
indicator light must be on.

2. After the red light has been on for 20 seconds,
start cranking the engine. As soon as the engine
begins rotating, operate the preheater priming
pump to maintain 80 to 100 psi [552 to 893 kPa])
fuel pressure. Use of the primer before the 20-
second interval will wet the glow plug and pre-
vent heating.

3. If the engine does not start within 30 seconds,
stop cranking. Wait one or two minutes and
repeat the cranking operation.

4. Aftertheenginestaris, pump the primer siowly to
keep the engine idling smoothly. in cold weather
this may require 4 to 5 minutes or longer. Do not
accelerate the engine.

5. When the engine has warmed up so it does not
falter between primer strokes, stop pumping.
Close and lock the primer. Turn off the glow plug
toggle switch. (The red indicator light will go
out.)

6. If the engine gives no indication of starting dur-
ing the first three full strokes of the preheater
pump, touch-check the intake manifoid for heat.
if there is no heat, check the electrical wiring. If



Fig. 1-10, {OM1008L). Glow plug inspection hole, NT-B55 C.1.D.
Engine

the wiring is all right, remove the 1/8 inch pipe
piug {1, Fig. 1-10} from the manifoid near the
glow plug and close the glow plug manual switch
for 15 seconds and observe the glow plug through
the 1/8 inch plug hole. The glow plug should be
white hot; if not, connect the wiring to a 6- to
12-volt (as used) source and check the amper-
age; it should be 30 to 32 (minimum). If the glow
plug is all right, check the manual switch and
resistor (if used) and replace if necessary.

Note: The preheater priming pump, switches and
resistor are located at the instrument panel and are
to be checked during engine starting.

The cold starting aid, approved for use in Cummins
Engines, has been based upon starting aid capabili-
ties to -25°F [-32°C].

Fig. 1-11, {OM1007L). Manually operated valve
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Caution: Do not attempt to use vapor compound
type starting aids near heat, open fiame or on
engines equipped with a glow plug system.

Manually Operated Vaive

The manually operated vaive, illustrated in Fig. 1-11
includes the valve body assembly (6), clamp (2} and
nylon tube (3). The fuel cylinder (1), atomizer fitting
(5) and pull control (7) must be ordered separately,

Standard pull or throttle control cables may be
used, to actuate the manual vaive, if desired,

Electrically Operated Valve

The electrically operated valve, Fig. 1-12, inciudes
the valve body (7), 90 degree eibow (5), clamp (2),
push button switch (6}, and nylon tube (3). The
thermostat is mounted on the engine exhaust mani-
fold and cuts out the valve by sensing manifold heat
when the engine is running. See parts catalog for
fuel cylinder (1) and fuel atomizer fittings (4). These
fittings must be ordered separately, as required.

Fig. 1-12, {OM1008L}. Electrically operated valve
Installation Recommendations

The atomizer fittings must be mounted in the engine
air intake manifold or inlet connection to provide an
equal distribution of starting fuel to each cylinder.
The atomizer holes are 180 degrees apart and must
be mounted so the spray is injected the "long way"
of the manifold. If incorrectly installed, the spray
goes crosswise of the manifold.

Recommended Starting Technique Using
Fleetguard Starting Aid

1. Set the throttle for idle.
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2. Disengagethedriven unit or make sure gears are
in neutral.

3. Open the manua! fuel shui-down vaive, or elec-
tric shui-down valve, whichever is used.

4. Engage the starter and while cranking, apply
metered amounts of starting fluid until the engine
idles smoothiy.

Use of Starting Fiuid Without Metering Equipment

1. Spray starting fluid into the air cleaner intake,
while a second man cranks the engine.

Warning: Never handie siarting fluid near an open
flame. Never use it with a preheater or flame thrower
equipment. Do not breathe the fumes. Use of too
much will cause excessively high pressures and
detonation, or over speed the engine.

2. Starting aid fumes will be drawn into the air
intake manifold and the coid éngine shouid start
without difficuity.

Warning: Fuel oil or volatile fuel cold starling aids
are not to be used in underground mine or funne!
operations, If the engine is 30 equipped check with
the local U.S. Bureau of Mines Inspector for use of
the starting aid.

Engine Warm-Up

When the engineis started, it takes awhile to get the
lubricating oil film re-established between shafis
and bearings and between pistons and liners. The
most favorable ciearances between moving paris
are obtained only after all engine parts reach normal
operating temperature. Avoid seizing pistons in lin-
ers and running dry shafts in dry bearings by bring-
ing the engine up to operating speed gradually as it
warms up.

On some emergency equipment {such as fire pump
engines) warm-up may not be necessary due to the
equipment being housed inside a heated building.
For an engine starting with a parasitic load, such as
a fire pump, the coolant temperatures must be a
minimum of 120°F [49°C].

Engine Speeds

All Cummins engines are equipped with governors
io prevent speeds in excess of the minimum or
predetermined lower speed rating.

The governor has two functions: First, it provides
the fuel needed for idling when the throttie is in the
idle position. Second, it overrides the throttle and
shuts off the fuel if the engine rpm exceeds the
maximum rated speed.

Speeds listed in Table 1-1 are for engines rated at
maximum rpm and fuel rate.

Note: Engines in many applications are applied ata
lower than maximum rated speed; check the serial
dataplate.

Power generater units are pre-set to operate at a
specific governed rpm.

Tabie 1-1: Engine Speeds (RPM)

Engine Maximum
Modei Rated
Al NH, NT, 855-R, 855-L 2100
Al NH, NT 2300
V-603 2600
VT-903 2400
V-378, V-504, V-555 3000
V-378, V-504, V-555 3300
V-1710, V-1710-L 2100
KT19 2100
KTA19 2100
KT38 2100
KTA38 2100
KTAS0 2100

Qil Temperature

The oil temperature gauge normally shouid read
between 180°F [82°C] and 225°F [107°C]. Under
full ipad conditions, an oil temperature of 240°F
{116°C] for a short periad is not cause for alarm.

Caution: Any sudden increase in oil ifemperature
which is not caused by a load increase is a warning
of possibie mechanical failure and should be inves-
tigated at once.

During the warm-up period, apply the load gradu-
ally until the oil temperature reaches the 140°F
[60°C]. While the oil is cold it does not do a good job
of lubricating. Continuous operation or long peri-
ods of idle with oil temperatures below 140°F
[80°C] may cause crankcase dilution and acids in
the lubricating oil which quickly accelerate engine
wear.
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Table 1-2: Oil Pressure PSi [kPa] @ 225°F [107°C}

Engine Series

Minimum @ ldle Speed

Rated Speed

NH/NT

Big Cam I}

VT-350, V-803, VT-803

VAVT-378, V/VT-504, V/VT-555
VAVT/NTA-1710

KT/KTA19

KT/KTA38 @ 2100 RPM

KT/KTA38 @ 1500, 1800 or 1950 RPM
KT/KTAS0 @ 2100 RPM

KT/KTASD @ 1500 or 1800 RPM

8 [ 55] 40/70 [276/483]
8 [ 55) 25/45 [172/310]
5 [ 34] 40/65 [276/448]

10 [ 69] 50/90 [345/620]

15 [103] 50/90 [345/620]

15 [103] 45/70 [310/483]

15 [103] 45/70 [310/483]

15 [103] 40/70 [276/483)

20 [138] 45/70 [310/483}

15 [103] 40/70 [276/483]

Water Temperature

A water temperature of 160° to 200°F [71° to 93°C]
is the best assurance that the working parts of the
engine have expanded evenly to the most favorable
oil clearances. Maxirmum engine coolant tempera-
tures should not exceed 200°F [93°C).

Keep the thermostats in the engine during summer
and winter, avoid long periods of idling, and take the
necessary steps to keep the water temperature up to
a minimum of 160°F [71°C]. If necessary in cold
weather, use radiator shutters or cover a part of the
radiator to prevent overcooling.

Qil Pressure

Normal engine oil pressures at 225°F [107°C] oil
temperature are listed in Table 1-2.

Note: Individual engines may vary from the above
normal pressures. Observe and record the pressure
when the engine is new to serve as a guide for an
indication of progressive engine condition. (High oil
pressure during start~-up is not cause for alarm.) For
record purposes these readings are more accurate
and reiiable when taken immediately after an oil
change.

High Altitude Qperation

Some engines, particularly naturally aspirated, lose
horsepower when they are operated at high altitude
because the air is too thin to burn as much fuel as at
sealevel. This loss is about 3 percent foreach 1000 f
[304.8 m} of altitude above sea level for a naturally
aspirated engine. Operate the engine using a lower
power requirement at high altitude to prevent smoke
and over-fueling.

Power Take-Off Application With PT (type G)
VS Fuel Pump

The VS fuel pump governor lever is used to change
the standard governed speed of the engine from
rated speed to an intermediate power take-off speed,

When changing from the standard speed range to
the power take-off speed with the engine idling on
standard throttle, operate as foliows:

1. Place the VS speed control lever in the operating
position.

2. Lock the standard throttie in the full-open posi-
tion.

3. Engage the power take-off,

To return to standard throttle:

1. Disengage the power take-off.

2. Return the standard throttle to the idle position.

3. Lock the VS speed control lever in the maximum
speed position.

Engine Shut-Down

idle Engine A Few Minutes Before Shut-Down

itisimportanttoidie an engine 310 5 minutes before
shutting it down to allow the lubricating oil and
water to carry heat away from the combustion
chamber, bearings, shafts, etc. This is especially
important with turbocharged engines,

The turbocharger contains bearings and seals that
are subject to the high heat of combustion exhaust
gases. While the engine is running, this heat is car-
ried away by oil circuiation, but if the engine is
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stopped suddenly, the turbocharger temperature
may rise as much as 100°F [38°C]. Theresults ofthe
extreme heat may be seized bearings or ioose oil
seals.

Do Not idle Engine for Excessively Long Periods

Long periods of idling are not good for an engine
because the combustion chamber temperatures
drop 50 low the fuel may not burn completely. This
will cause carbon to clog the injector spray holes
and piston rings and may result in stuck valves.

H the engine coolant temperature becomes too low,
raw fuel will wash the lubricating oil off the cylinder
walls and dilute the crankcase oil so all moving parts
of the engine will suffer from poor lubrication.

If the engine is not being used, shut it down.

Turn Switch to “Off” Pasition to Shut Down the
Engine

The engine can be shut down completely by turning
off the switch on installations equipped with an
glectric shut-down valve, or by turning the manual
shut-down valve knob. Turning off the switch which
controls the electric shut-down valve stops the
engine unless the override button on the shut-down
valve has been locked in the open position. if the
manual override on the electric shut-down valve is
being used, turn the button fully counterciockwise
to stop the engine. Refer to “"Normal Starting Proce-
dure”. The vaive cannot be reopened by the switch
until after the engine comes to a complete stop,
unless a rapid restart valve is insialled.

Caution: Never leave the switch key or the override
button in the valve open or in the run position when
the engine is not running. With overhead tanks this
would aliow fuel to drain into the cylinders, causing
a hydraulic lock.

Siop Engine immediately If Any Parts Fail

Practically all failures give some warning to the
operator before the parts fail and ruin the engine.
Many engines are saved because alert operators
heed warning signs (sudden drop in oil pressure,
unusual noises, etc.) and immediately shut down
the engine.

Cold-Weather Protection

1. For cold-weather operation, use of permanent-
type antifreeze with rust inhibitor additives is

e r i R E
Fig. 1-13, (OM1010L). Cooling system drain points—-NT-855
C.1.D. Engine
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Fig. 1-14, {OM1012L). Cooling system drain points (oil cooter
side) v1-903 C.L.D. Engine

Fig. 1-15, {OM1013L). Cooling system drain points (left bank
side) V/VT-555 C.L.D. Engine
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Fig. 1-18, (V40033). Coolant drain point — V/VT-1710 Engine
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Fig. 1-17, (OM1008L). Cooling system drain points — KT/KTA19 Fig. 1-20, {K21204). Two cylinder air compressor coolant drain
C.L.G. Engine

recommended. See Section 3.

2. Drainthecylinder block and heads on ail engines
by opening the petcocks and removing the drain
plugs as shown in Fig.'s 1-13 to 1-19. If an air
compressor (Fig. 1-20), heat exchanger or other
“water cooled” accessory is used, open the pet-
cock and drain. Failure to properly drain the
engine and accessories may cause serious dam-
age during freezing weather,

3. Immersion-type water and oil heaters are availa-
ble for engines used in cold-weather operations
and to maintain temperatures to permit the engine
to operate at full load at start-up.

Engine Operation in Coid Weather

Satisfactory performance of a diesel engine operat-
ing in low ambient temperature conditions requires
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modification of the engine, surrounding equipment,
operating practices and maintenance procedures.
The coldertheiemperatures encountered the greater
the amount of modification reqguired and yet with
the modifications applied, the engines must still be
capable of operation in warmer climates without
extensive changes. The following information is
provided to engine owners, operators and mainte-
nance personnel on how the modifications can be
applied 1o get satisfactory performance from their
diesel engines.

There are three basic objectivesto be accomplished:

1. Reasonable starting characteristics followed by
practical and dependable warm-up of the engine
and equipment.

2. A unit or instaliation which is as independent as
possiblie from external influences,

3. Modifications which maintain satisfactory oper-
ating temperatures with a minimum increase in
maintenance of the equipment and accessories.

I satisfactory engine temperature is not maintained,
higher maintenance cost wiil result due to the
increased engine wear, poor performance and for-
mation of excessive carbon, varnish and other de-
posits. Special provisions to overcome low tempera-
tures are definitely necessary, whereas a change to
warmer climate normally requires enly a minimum
of revision. Most of the accessories should be
designed in such a way that they can be discon-
nected so there is littie effect on the engine when
they are not in use.

The two most commonly used terms associated
with preparation of equipment for low temperature
operation are “Winterization" and "Arctic Specifica-
tions”

Winterization of the engine and/or componentis so
starting and operation are possible in the lowest
temperature to be encountered reguires:

1. Use of correct materials.

2. Proper lubrication, low temperature lubricating
oils.

3. Protection from the low temperature air. The
metal temperature does not change, but the rate
ot heat digsipation is affected.

4, Fuel of the proper grade for the ilowest tempera-
ture.

5. Heating to be provided to increase the engine
biock and component temperature toa minimum
of -25°F [-32°C] for starting in lower temper-
atures. ‘

6. Proper external heating source available.

7. Electrical eqguipment capable of operating in the
lowest expected temperature.

Arctic specifications refer to the design material and
specifications of the components necessary for
satisfactory engine operation in extreme low temper-
atures to -65°F [~54°C]. Contact Cummins Engine
Company, Inc., or the equipment manufacturer to
obtain the special items required.

For additional information on cold weather opera-
tion, obtain Service Bulletin No. 3379008 “"Engine
Operation in Cold Weather,” from the nearest Cum-
mins Distributor or dealer.

Caution: “Anti-teak” antifreezes are not recom-
mended for use in Cummins Engines. Although
these antifreezes are chemicaily compatible with
DCA water treatment, the "anti-leak” agents may
clog the coolant filters and render them ineffective.
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Industrial Fire Pump Engines

Fire pump engines are built and applied under con-
ditions sei down by agencies such as Underwriters
Laboratory and Factory Mutual Research; there-
tore, parts originally suppiied must not be deviated
from without qualifying agency approval. The fol-
lowing instruclions are those special items neces-
sary to this application, and should be used in con-
junction with those previously stated.

Initial Stari-Up

Note: Contact operating personnel responsible for
fire protection system before starting. Obtain ap-
proval to service or repair. Make sure that the con-
necting lines to and from the fire pump are open and
that there is water to the pump.

1. Close all cooling system drains.

2. Remove the heat exchanger cap, check or fill the
engine coolant supply: open the water filter inlet
and outiet valves.

3. Prelubricate the engine with oil meeting API
Ciass CD or CC and viscosity of SAE 15W40 or
20W40, This inctudes removal of the turbocharger
oil iniet line on turbocharged engines to preiu-
bricate the housing by adding 2to 3 0z. [60 ¢ce] of
clean engine jubricating oil.

4. Check the crankcase oil level and fill 1o the high
mark on the dipstick.

5. Remove the fuel pump solenoid wire and crank
the engine through two cranking cycles using the
tire pump controller. Make sure that the fuel
pump solenoid wire terminal does not touch the
engine.

8. Turn the governor idle adjusting screw counter-
clockwise & turns. This will permit the engine to
run at or near idle speed at the initial start-up.

On turbocharged models, removal of the delay
cylinder and bracket from the fuel pump will
permit gperation of the engine at idle speed.

7. ldlespeed may be adjusted by turning the gover-
nor idle adjustment screw counterclockwise to
decrease RPM or clockwise 1o increase RPM.

8. Verify thatthe lube il system is under pressure,

8. Operate the engine for 8-10 minutes and look
for leaks, unusual noises or other indications of
improper operation. The engine should be run
long enough to open the thermostat(s).

10. Set the overspeed stop switch. Refer to the sec-
fions on overspeed switches following this sec-
tion.

11. Stop the engine and check the engine oil and
expansion tank coolant levels. Top off if neces-
sary. Clean the raw water strainer.

12. Start the engine and bring it to the fire pump
required operating speed.

13. Adjust the raw water pressure regulator to
obtain the required pressure,

14. Readjust the engine speed if necessary.

15. Once engine speed and water pressure are set,
lock the governor lever in position on naturally
aspirated models, and the max speed screw on
turbocharged models.

18. Shut off the engine. Contact operating person-
nel responsible for fire protection system that
engine is ready for service, Obtain authorized
signature of acceptance.

Normal Operation

The engine should be exercised at least once a
month unless the insurers or owners require more
frequent running. The engine should be run for at
least the period of time prescribed by the insuring
agency, or for 5§ minutes after stabilization of the
coolant temperature before stopping. The engine is
started and stopped under ioad on some instalia-
tions. On engines wired 1o wiring diagram 3031644,
the high water temperature alarm may activate after
stopping due to afterboiling. Wiring diagram 3031644
has been superceded by wiring diagram 3036570 to
eliminate this condition. Refer to the “Engine Wiring
Diagrams” section for information on wiring dia-
gram 3036570.

In addition to engine operation, routine examina-
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tion of the engine should be made to see that oil and
water levels are maintained, and that the battery
specific gravity remains within the battery manufac-
furer's specifications.

Stopping the Engine

The engine can be stopped compietely by turning
off the switch on the controiier. Turning off the
switch stops the engine unless the override knob (1,
Fig. 1-21) on the fuel pump shutoff vaive has been
locked in the open position. If the manual override
knob on the shutoff valve is being used, turn the
knob fully counterclockwise to stop the engine.
Turn the controlier switch to “auto™ before leaving
the engine so that it will be ready to start automati-
catly if there shouid be a demand.

Fig. #-21, (OM21000). Fuel pump shutoff valve knob

Reset Button for High Speed Switch

b

. Lock Screw™
Common Terminals\\uigh Speed Switch Terminal
Low Speed Switch Terminal
Cci1C2

Internal
Wiring Diagram

NO1 NC2 NO2

Fig. 1-22, {CGS527). Mechanical overspeed switch

Mechanical Overspeed Switch

Some fire pump engines are equipped with a me-
chanical overspeed switch, Fig. 1-22.

An ST-1224 tachometer drive adapter with 2:1 ratio,
in speed switch drive only, {Fig. 1-23)} is available to
drive the speed switch at twice the engine speed.
This tool when installed in place of the existing
adapter permits adjustment to be made to the speed
switch at slightly over 1/2 engine and pump speed.
This maintains a pump speed well within its safe
speed range while the adjustments are being made.

Fig. 1-23 {8T-1224). 5T-1224 Tachometer drive adapter

Table 1-3 jists commonly used fire pump required
speeds and the corresponding engine overspeed
switch set when using the $7-1224. The overspeed
switch must be set to shut off the engine at a speed
20 percent above the required speed of the fire
pump that it is driving. To calculate the overspeed
switch set speed for a fire pump required speed not
listed in the table, use the following equation when
using the ST-1224:

OVERSPEED SWITCH SET SPEED =
FIRE PUMP REQUIRED SPEED x 120%

2

Example: To calculate the overspeed switch set
speed for a fire pump required speed of 2100 RPM
when using the ST-1224 (2:1 ratio).

OVERSPEED SWITCH SET SPEED =
2100x120% 2520
= = 12680 RPM
2 2




Table 1-3: Engine Overspeed Settings (RPM)
Mechanical Qverspeed Switch

Fire Pump Overspeed Fire Pump  Overspeed

Required  Switch Required Switch
Speed Set Speed  Speed Set Speed
1460 875 2300 1380

1750 1050 2400 1440

1900 1140 2600 1560

2000 1200 2800 1680

2100 1260 3000 1800

2200 1320 3300 1980

* Using $T-1224

Adjustment Procedure

Engines equipped with mechanical speed switches
should be adjusted in accordance with this proce-
dure:;

1. Remove the tachometer drive adapter.

2. Install the §T7-1224, in position of the standard
drive adapter. Connect the tachometer and over-
speed stop switch to the ST-1224.

Note: The overspeed stop switch cabie must be
connected to the short adapter connection (1, Fig.
1-24).

Fig. 1-24 {ST-1224). 5T-1224 Adapter
3. Start the engine and warm to operating temper-
ature.

4, Set the engine speed to the appropriate over-
speed switch set speed in Table 1-3 as indicated
by the tachometer.
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a. On engines without a throttle delay cylinder,
the speed adjustment must be made by adjust-
ing the governor idlie and maximum speed
screws. The idle screw (1) is housed in the
back of the governors. The maximum speed
screw (2) is at right angies to the idle speed
screw. See Figures 1-25 and 1-26. Engine siow
down is accomplished by turning the idle
screw counterclockwise and turning the max-
imum speed screw in a clockwise direction.
To increase the engine speed reverse the
procedure.

Fig. 1-26 {OM21002). PT (type R} fuel pump with MVS governor

h. On engines with a throttle delay cylinder,
remove the delay cylinder bracket so that the
throttle can be advanced manually to the
desired speed.

5. Settheoverspeed switch by the following proce-
dure:
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Caution: Do not break or remove the lockwire.

a. Remove the found head dust cover screw
marked 2 from the top of the switch, Figure
1-27.

2. ,Reset Button for High Speed Switch
Y
A il

Lock Screw™
Common Terminals\\igh Speed Switch Terminal
Low Speed Switch Terminai
c1C2

internal
Wiring Diagram

NO1 NC2 NO2
Fig. 1-27 (OM21003). Double speed switch

b. Insert a 1/16 inch hex aillen wrench into the
adjusting screw located just below the surface
of the cover.

c. Turnthe adjusting screw counterclockwise to
lower the engine shut off speed. Turn the
screw clockwise to raise the engine shut off
speed.

Caution: Do not turn the adjusting screw more than
three (3) revolutions In either direction from the
factory setling.

d. Replace the dust cover screw removed in
“Step a8"” above.

e. All fire pump overspeed switches must be
manually reset; reactivate the switch by push-
ing the reset bution on top of the switch.

6. Replace the S8T-1224, with the original drive
adapter and reconnect the cabies.

Note: If the stop crank adjustment is required, do
not use the 57-1224. Use the standard tachometer
drive adapter when making the adjustment.

Electronic Overspeed Switch

Some fire pump engine modeis feature an elec-
tronic overspeed switch, Fig. 1-28. Engines leave
the factory with the switch calibrated for the highest
rated speed. If alower rated speed is selected, the
switchmust be calibrated to shut offthe engine at 20
percent above this speed. The variable speed gov-
ernor is factory set at the lowest rated speed,

Refer to Table 1-14 for a list of the electronic over-
speed swiiches,

The speed switches have two contacts, one for ter-
minating the starting motor cranking cycie and one
for shutting off the engine on overspeed. The over-
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Fig. 1-28, (OM21004). Electronic overspeed switch
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Tabie 1-4: Electronic Overspeed Switches

Manufacturer Dynalco Barber-Colman Synchro-Start

Color Green Blue Black

Overspeed Switch 3011357 3011357 3011574

Magnetic Pickup 3034572 3034572 e

Signal Generator e —_— 3011575

Tachometer 3031734 3031734 3019895 :
Test Method Test Button Test Button Jumper Wire “C" to "L

Trips at {Test} 60% of Rated Overspeed

60% of Rated Overspeed  66% of Rated Overspeed

speed contact deactivates the fuel pump solenoid
and shuts the engine off when the engine speed
exceeds the preset limit.

This limit ¢an be checked without the use of a
tachometer drive adapter.

Checking Procedure

1. Remove the deiay cylinder bracket so that the
governor throttie can be manually operated.

2. Start the engine, allow it to warm up to operating
temperature, then reduce the speed to idle.

3. Check the calibration of the speed swiich.

a. Activate the test mode, as described in steps 1
and 2 below. In the test mode, the switch will
trip at a percentage of the calibrated value.
There is no need to overspeed the engine.

1) On Part Number 3011357, depress the test
button on the switch.

2} OnPartNumber3011574, connect ajumper
wire between terminals “C” and “L”.

b. Advance the governor lever manually. The
overspeed contact will trip as speed increases.
Table 1-5lists the fire pump designated speeds
commonly used with the electronic overspeed
switch. The table also lists the overspeed set-
ting when the switch is in the "test” mode, To
caiculate the electronic overspeed switch set-
ting inthe "test"” modefor a fire pump required
speed not listed in the table, use the fotiowing
equations:

3011357 Overspeed Switch (in “test” mode only)

OVERSPEED SWITCH SET SPEED =
60% (FIRE PUMP REQUIRED SPEED x 120%)

Example: To calculate the overspeed swiich set
speed for a fire pump required speed of 2100 RPM.

OVERSPEED SWITCH SET SPEED =
60% (2100 x 120%) =
60% (2520) = 1512 RPM”

*For simplicity, the answer is rounded to the nearest
10 RPM, or 1510 RPM.

3011574 Overspeed Switch (in “lest” mode only)

OVERSPEED SWITCH SET SPEED =
£66% (FIRE PUMP REQUIRED SPEED x 120%)

Example: To calculate the overspeed switch set
speed for a fire pump required speed of 2100 RPM.

OVERSPEED SWITCH SET SPEED =
66% (2100 x 120%) =
66% {2520) = 1663 RPM"*

*For simplicity, the answer is rounded tothe nearest
10 RPM, or 1660 RPM.

The above set speeds will result in an overspeed
switch trip speed 20% above the fire pump required
speed.

4. If the engine shuts off within the acceptabie lim-
its, no adjustments are necessary. Proceed to
Step 5 of the “Adjustment Procedure” instruc-
tions, If the engine does not shut off within the
acceptable limits, follow steps 1 through 6 of the
“Adjustment Procedure” instructions.

Adjustment Procedure

1. Remove the calibrating screw cover from the
glectronic overspeed switch.

a. On Part Number 3011357, remove the dust
cover screw labelled “0.8."

h. On Part Number 3011574, remove the small
biack cover plate, held in place by two screws,

2. increase the {rip speed by turning the small
screw labellied “0.5." clockwise. Turn the screw
counterclockwise to lower the setting.
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3. In the “test” mode, start the engine, advance the
throttle, and check the shutdown speed.

4. Repeat if necessary to further adjust the setting.

5. Depress the “reset” button, and on part number
3011574, remove the jumper wire. Replace the
delay cylinder bracket on turbocharged models;
reset the idle and max. speed screws on naturally
aspirated modeis.

6. Start the engine and check operation at rated
speed before ieaving the site.

Table 1-5;: Engine Overspeed Settings (RPM)
Electronic Overspeed Switch

Fire Pump Overspeed Setting
Required in “Test” Mode
Speed 3011357 3011574
1750 1260 1380
1900 1370 1500
2000 1440 1580
2100 1510 1660

Fire Pump Engine Operating Speed Adjustment

All Cummins fire pump engines will be shipped
adjusted at the speeds in Tabie 1-6, unless prior
approval has been established for a specific speed.

Final operating speed adjustment should be made
at the time of the in-service inspection to cbtain the
required fire pump operating speed.

All speed ranges are availabie by adjusting the high
speed adjusting screw.

The high speed adjusting screw requires a 1/8 inch
allen wrench, and adjustment is made by loosening
the 7/16 inch locking nut and turning the screw
counterclockwise to increase the engine speed
through the full speed range.

The V-378 and V-504 F1 and F2 models reguire two
differently calibrated fuel pumps. One pump code
provides speeds between 1750 and 2200 RPM. A
different pump code is required for speeds beiween
2400 and 3300 RPM. The required speeds on these
models are similarly obtained by adjusting the gov-
ernor within the calibrated range as indicated in
Table 1-6. It normally is prohibited by UL and FM to
change engine ratings by changing fuel pumps on
any models of fire pump engines. In the event of fuel
pump rebuild, the pump must be calibrated to the
original code and any deviation would be a violation

ol the insurance agencies’ approval, except that, in
the case of the V-378 and V-504 models, UL and
ULC permit changing from F2 to F1 ratings by au-
thorized Cummins Distributors. The fuel pump code
and rating label must be changed when the rating is
changed. F.M. does not approve of field changes,

Table 1-6: Fire Pump Engine Operating Speed

Fuel Factory Maximum
Engine Pump Adjusted Operating
Madel Code Speed Speed
V-378-F2 CEg4 2400 3300
V-378-F1 CE96 1750 2200
V-504-F2 CE93 2400 3300
V-504-F1 CE95 1750 2200
N-855-F 8761 1460 2100
NT-855-F1 B770 1750 2100
NT-855-F2 8771 1750 2300
NT-855-F3 9083 1760 2100
NT-855-F4 Q083 1760 2100
NTA-885-F 8075 1760 2100
VT-1710-F 8784 1460 2100

Engine Wiring Diagrams

There are currently two wiring diagrams, for Cum-
mins fire pump engines. They are 218147 for the
N-855-F, V-378-F1 and F2, V-504-F1 and F2, and
VT-1710-F, and 3036570 for the NT-855-F3 and F4,
NTA-855-F. Engines wired to wiring diagram
3036570 incorporate an oil pressure switch in series
with the water temperature switch to isolate the
water temperature switch from the controller when
the engine is stopped. This keeps the high water
temperature alarm from being activated after the
engine has been stopped.

Cooling
Heat Exchanger

These engines are cooled by a heat exchanger in
which the engine cooling water circulating around
the heat exchanger tube bundie is cooled by raw
water (from the discharge side of the fire pump)
flowing through the tubes of the heat exchanger
bundle.

Water Fl.ow

The engine water flows through the heat exchanger
to the engine water pump, (see Figure 1-29), through
the engine around the cylinder liners, through the
heads, out to the water-cooled exhaust manifoids,
through the thermostats and finalily back to the heat
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e Jacket Water Fili Cap

Raw Water In

“Raw Water Qut

Circulation Path of
Engine Water

Fig. 1-28. Typical Water Flow Diagram

exchanger for cooling before it starts its return trip
through the engine.

Raw water used for cooling the engine water is
supplied from the fire pump prior to the pump dis-
charge flange. It is forced through a cooling loop, by
fire pump pressure to the heat exchanger where it
flows through the tubes in the bundle and is dis-
charged to an open waste cone,

Raw Water Piping

Water pipe sizemust be as shown in the appropriate
engine data sheet. When choosing the components
for the raw water supply and by-pass, care must be

taken to ensure that the internal cross sectional area
of the component is at least as large as the recom-
mended pipe size for the engine you are working
with.

The cooling supply should have the following com-
ponents as listed below and also shown in Fig, 1-30.

. Indicating manuai shutoff vaive

. Flushing type strainer

Pressure regulator

Automatic electric solenoid valve
Union

Pressure gage

Tmoow>

Manuzi By-Pass

Heat Exchanger

Note: The solenoid
valve may be omitted
E on vertical turbine
pump instaliations &

the pressure gage

Open Waste Cone

omitted when the
waste water flows into
an open waste cone
immediately after the
heat exchanger.

From Fire Pump

Fig. 1-30. Raw Water Line with By-Pass
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Raw water outlet piping from the heat exchanger
should be one pipe size larger than the supply pip-
ing. The piping from the heat exchanger shouid go
to an open waste cone as specified in NFPA Pam-
phlet 20.

In certain cases, the insurance authority having
jurisdiction may allow deviations from the require-
ment for waste water to dump to an open waste
cone. When deviations of this sort are allowed, the
plumbing must be reviewed very carefully to ensure
that the back pressures ¢reated in the waste water
line do not drop the inlet water flow before that
which is shown on the data sheet. In no case shouid
the waste water flow be dumped directly into the eye
of the water pump.

Installation of a flow meter or other positive method
of measuring fiow inthe raw water line after the heat
exchanger is desirable when the water is plumbedto
other than an open waste cone.

Water Velociity

In areas where the supply of raw water is muddy or
dirty it will be necessary to increase the water veloc-
iy through the heat exchanger tubes to minimize
tube fouling. The velocity shouid be as great as
possible without exceeding the maximum shown on
the appropriate engine data shest.
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Maintenance instructions 2-1

Malntenance Maintenance is the key to lower operating costs. A

diesel engine requires regularly scheduled mainte-
nance to keep it running efficiently.

Maintenance Schedule

Preventive maintenance is the easiest and least
expensive type of maintenance. It permits the Main-
tenance Department to do the work at a convenient
time.

A Good Maintenance Schedule Depends On
Engine Application

Actual operating environment of the engine governs
the maintenance schedule. The suggested check
sheet on the foliowing page indicates some checks
have to be performed more often under heavy dust
or other speciai conditions.

Using the Suggested Schedule Check Sheet

The maintenance schedule check sheet is designed
as a guide until adequate experience is obtained to
establish a schedule to meet a specific operation.

A detailed list of component checks is provided
through several check periods; also a suggested
schedule basis is given for hours of operation, or
calendar of time.,

A maintenance scheduie should be established
using the check sheet as a guide; the resuit will be a
maintenance program to fit a specific operation.

The check sheet shown can be reproduced by any
printer. The person making each check can then
indicate directly on the sheet that the operation has
been completed. When a complete column (Under
A, B, C, etc.) of checks is indicated, the engine will
beready foradditional service until the next check is
due.

Storage for Engines Qut of Service

If an engine remains out of service and its use is not
immediately forthcoming, special precautions should
be taken to prevent rust. Contact the nearest Cum-
mins Distributor or consult appiicabie Shop Manual
for information concerning engine storage proce-
dure.
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2-4 Operation and Maintenance
Construction and industrial

Scheduled Maintenance

Schedule |, Schedule Il

The following maintenance schedules should be
used to establish maintenance practices. for Cum-
mins standby (GS) or continuous duty (GC) genera-
tor sets.

Schedule | is used with standby applications. Many
of these installations are regulated by NFPA and/or
iocal codes (reference NFPA No. 76A).

Standby rated generator sets are for supplying
electric power in the event of normal utility power
failure. No overicad capabiiity is available for this
rating. This rating may be used for continuous ser-
vice for as long as the emergency may last. This
rating conforms with the BS 649:1858 overload rat-
ing and DIN "B" 6270.

Schedule H is used with continuous duty applica-
tions.

Continuous duty rated generator sets are for sup-
plying electric power in lieu of commerciaily pur-
chased power. intermittent overloads up to the
standby rating are allowable, This rating may be
used for continuous service in commercial applica-
tions and it conforms with BS 649:1958 and DIN “A”
6270 for generator set applications,

Using The Suggested Schedule Check Sheet

Actual operating environment of the engine governs
the maintenance schedule. The suggested check
sheet on the following page indicates some checks
have to be performed more often under heavy dust
or other special conditions.

The maintenance schedule check sheet is designed
as a guide until adequate experience is obtained to
establish a schedule to meet a specific operation.

A detailed list of component checks is provided
through several check periods; also a suggested
schedule basis is given for hours of operation, or
calendar of time,

A maintenance schedule should be established
using the check sheet as a guide; the result willbe a
maintenance prograrm te fit a specific operation.

Cummins Standby Generator Sels

Cummins standby generator sets may be required
to start and come on line in 10 seconds or less.

These engines must be equipped with engine coo-
lant heaters capabie of maintaining coolanttemper-
ature at a minimum of 100°F {38°C).

Engines subject to ambient temperatures less than
70°F [21°C] must also be equipped with a lubricat-
ing oil heater. When using a lubricating oil heater
immersed in oil, the maximum surface of heater in
contact with oil, shouid be less than 300°F [148°C]
to minimize formation of hard carbon on the heating
element.

Recommended wattage for the heaters when the
unit is in a protected area or in an enclosure are
shown in Bulletin No. 337380089, in Section 7 Mis-
cellaneous.

Standby units should be operated once a week
under a minimum of 25% of rated KW load for at
least thirty minutes. During this test, the engine
must reach normal operating temperature.

Cummins Continuous Duty Generator Sets

Continuous duty generator sets may be equipped
with a cold starting aid. Maintenance procedures for
these devices can be found in the seasonal mainte-
nance section.
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“A” Maintenance Checks—Daily

Make a Daily Report of Engine Operation to the
Maintenance Department

The engine must be maintained in top mechanical
condition if the operator is to get optimum satisfac-
tion from its use. The maintenance department
needs daily running reports from the operator to
make necessary adjustments in the time allotted
and to make provisions for more extensive mainte-
nance work as the reports indicate the necessity.

Comparison and inteliigent interpretation of the
daily report along with a practical follow-up action
will eliminate most failures and emergency repairs.

Report to the Maintenance Department any of the
following conditions:

1. Low iubricating oii pressure.

Low power.

Abnormal water or oil temperature.
Unusual engine noise.

Excessive smoke.

I T S

Any fuel, coolant or lubricating oil leaks.

Check Engine
Check Engine Qil Level

Note: Some dipsticks have dua! markings, with
high- and low-level marks: static oil marks on one
side, engine running at low idle speed marks on
opposite side. Be sure to use the proper scale.

1. Check the oil level with the dipstick oil gauge
located on the engine. Fig. 2-1. For accurate
readings, the oil ievel should not be checked for
approximately 15 minutes after the engine is
shut-down. Keep the dipstick with the oil pan
with which it was originally shipped. Keep the oil
level as near the "H” (high) mark as possibie.

Caution: Never operate the engine with the oil level
below the “L” (low) mark or above the “H” (high)
mark.

2. If necessary, add oil of the same quality and

Excessive use of coolant, fuel or lubricating oil.

brand as aiready in the engine. See Section 3.

Fig. 2-1, {K21801). Checking engine oil iavel
Check Engine Coolant l.evel

Keep the cooling system filled to the operating level.
Check the coolant level daily or at each fue! fill
point. investigate for causes of coolant loss. Check
the coolant level only when the system is cool.

Drain Sediment from Fuel Tanks

Loosen the fuel tank drain cock or plug, if used, and
drain approximately 1 cup of fuel to remove water
and sediment. Close the drain cock or plug.

Fuel/Water Filter Separator

1f more moisture than usual is present when check-
ing the fuel tanks, it may be advisable to install a
water separator.

Contact the nearest Curmnmins Dealer for a Fleet-
guard water separator that meets requirements.

Drain plugs are located in the bottom of some fuel
filter cases and in the sump of some fuel supply
tanks. More condensation of water vapor occursina
partially filled fuel tank than in a full one. Therefore,
fuel supply tanks should be kept as neariy full as
possible. Warm returning fuel from the injectors
heats the fuel in the supply tank. 1 the fuel level is
low in cold weather, the fact that the upper portion
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of the tank is not being heated by reiurning fuel
tends to increase condensation. In warm weather
both the supply tank and the fuel are warm. in the
night, however, cool air lowers the temperature of
the tank much more rapidly than the temperature of
the fuel. Again this tends to increase condensation.

Drain Water/Sediment From Fuel Superfilter

1. Shutdown engine. The position ofthe filter inthe
fuel systermn {vacuum side of pump) makes drain-
ing impossible unless the engine is shut down.

2. Operate drain valve by hand oniy, Fig. 2-2.

Fig. 2-2, {M021007). Fuel superfilter drain valve

3. Opendrain vaive by turning valve screw counter-
clockwise approximately 1 1/2 to 2 turns until
draining occurs and drain filter sump of water
until clear fuel is visible. Do not exceed sump
volume in Table 2-1.

Note: [f entrapped water exceeds filter sump
voiume, it is recommended that operator either:
{1) close valve, restart/run engine until a smooth
idle is estabiished, and repeat drain procedures:
(2) remove superfilter from mounting head, com-
pletely drain ail fluid, and repeat assembly in-
structions same as for a new filter.

4. Close drain valve by turning vaive screw clock-
wise approximately 1 1/2 to 2 turns.

Caution: Do not over-tighten.

Cummins recommends that fuel filter/water separa-
tors be checked and drained daily (more often if
extreme conditions exist until the precise condition
of the fuel is known.) Only after this evaluation can

you determine the service interval that can safely be
used for your particular application without exceed-
ing the water reservoir capacity.

Table 2-1: Superfilter Sump
Volumes/Reservoir Capacities

Superiiiters Ounces Milliliters Draintime

FS-1212 8 240 20 SEC.

FS-1216 15 440 35 SEC.

FS-1222 6 180 15 SEC.
Check Belts

Visually check belts for iooseness. i there is evi-
dence of belt slippage adjust as follows:

Using the appropriate gauge, Fig's. 2-3 and 2-4,
check and/or adjust belts tothe tension as indicated
in Table 2-2.

Fig. 2-4, (OM1015L). Adjusting be#t tensicn with ST-1283
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Table 2-2: Belt Tension (Lbs.)

¢ Used Belt installation Tension*

Belt New Belt + 1f Below Min. Tension, Retension to
Width Beit Tension Maximum Tension
inches Gauge Minimum-Maximum Minimum-Maximum
380 8T-1274 140-150 60 - 100
440 CAN-292 140-150 60- 100

1/2 140-150 60 - 100
A8 160-170 60~ 100

3/4 ST-1138 160-170 60 - 100

7/8 160-170 60- 160
K-Sect.

5 Rib ST-1293 125-135 60 - 100
V-Ribbed

K-Sect,

§ Rib ST-1293 150-160 70-120
V-Ribbed

K-Sect.

10 Rib N/A 250-260 140 - 200
V-Ribbed

L-Sect.

16 Rib 3376344 450-500 300 - 400
V-Ribhed

* Used belts shouid be retensioned to values listed in this column.

Note: A belt is considered used if it has been in operation for at least 10 minutes.

Note: Belts with self tensioning idiers require no adiustment or tension check.

Note: When using the “Krikit"” gauge the correct belt
tension reading for the belt tested must be read at
the point where the top of the black indicator arm
crosses the bottom numbered scale. Position the
gauge in the center of the belt between two pulleys.
The flange at the side of the gauge should be flat
against the edge of the belt.

Inline Engine Water Pump Belis
(No ldler)

1. Eccentric water pump adjustment,.

4. Loosen the water pump clamp ring to allow
the pump body to turn.

b. Loosen the pump body by puiling up on the
belts. A sharp jerk may be required.

¢. insert a bar in the water pump body slots and
rotate the pump body counterclockwise to
tighten the belts.

Note: Do not adjust to final tension at this time.

d. Snug the clamp ring capscrew farthest from
the belts, on the exhaust side to 5 ft-lbs [7
Nem)].

e. Snug the two capscrews above and below the
first one to 5 fi-lbs [7 Nem].

f. Finish tightening by alternating from side fo
side in 5 ft-lbs [7 Nem] increments to a final
torque of 12 to 15 ft-1bs [16 to 20 Nem].

g. Check the belt tension.

Final belt tension was not obtained by adjustment
alone. The water pump body was pulled straight by
snugging the capscrews in the order described,
thus increasing the belt tension to the final value.

2. Adjustable (split} pulley water pumps, V-303
Engines only.

a. Remove the capscrews joining the sheave(s)
of the pulley.

Note: Clean the capscrew threads and holes in the
sheaves thoroughly to avoid capscrew breakage
during reassembly.

b. The outer half of the pulley is screwed onto
the hub extension of the inner half. Some pul-
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leys are provided with flats, and some with
lugs for barring.

¢. Bartheengine overte roll the belt outward on
the pulley as the outer half is turned in,

d. Adjust the belt(s) to the tension indicated in
Table 2-2.

e. Turn the outer sheave(s) in enough to align
the capscrew holes.

f. Start the capscrews and tighten alternateiy
and evenly. Final tension is:

5/16-18 capscrew, 10 to 12 fi-lbs [14 to 16
Nem}
3/8-16 capscrew, 1710 19 fi-tbs [23 to 26 Nem)]

g. Barthe engine over one or two revolutions to
seat the belt,

h. Recheck the belt tension.

e - S L e e AL
Fig. 2-5, (N11974). Water pump — with idler

inline Engine Water Pump Bells
{With idler)

1. Loosen the capscrews and lockwashers or lock-
nut securing the idler pulley to the bracket or
water pump. Fig. 2-5.

2. Using a pry bar (NTA) or adjusting screw (FFC)
adjust the idier pulley until the proper belt ten-
sion is indicated on the gauge. See Table 2-2.

3. Secure the idler pulley or bracket in position by
tightening the iocknut or capsecrews and lock-
washers to 45 to 55 ft-lbs [61 to 75 Nem] torque.

Note: The selitensioning idleron V-1710 belt driven
water pumps requires no adjustment or belt tension
check.

Fan Drive Bells

1. Loosenthelarge locking nuton the fan hub shaft
or the capscrews securing the fan hub shaft to
the mounting bracket. The fan hub will fall out of
line when this is done.

2. Turn the adjusting screw to increase the belt
tension.

3. Tighten the locknut or capscrews until the fan
hub is straight. Snug the nut to maintain the hub
in proper alignment with the fan hub bracket.

Caution: Do not adjust to full tension with the adjust-
ing screw, as this would result in overtightening.

4. Beilttensionshould read asindicated in Table 2-2
on applicable gauge.

5. Tighten NH/NT Engines locknut to 400 to 450
fi-ibs [542 to 610 Nem]; then back off 1/2 turn.
Tighten the four 1/2 inch capscrews, Fig. 2-6, on
NT(C-350 FFC Engines to 75 to 85 fi-Ibs [101 to
115 Nem].

On V-903 Engines tighten capscrews to 75 ft-ibs
{102 Nem] or single nut to 450 fi-Ibs [610 Nem].

6. Recheck the belt tension.

7. Back out the adjusting screw one-half turn to
prevent breakage.

Note: The seif tensioning backside idler on KT/
KTA38 and KTAS0 belt driven fan requires no beit
tension check.

Generator/Alternator Belts

Belt tension should be as indicated in Table 2-2
when measured with the applicable gauge.



Belt installation

If the belts show wear or fraying, replace as follows:;

1.

5.
8.

Always shorten the distance between the pulley
centers so the belt can be installed without force.
Never roll a belt over the pulley and never pry it
on with a tool such as a screwdriver. Either of
these methods will damage the belts and cause
early failure.

Always replace the belts in complete sets. Belts
riding depth should not vary over 1/16 in. [1.8
mm] on matched belt sets.

Putley misalignment must notexceed 1/18in [1.6
mm] for each ft [0.3 m] of distance between the
puliey centers.

Belts should not bottom on the pulley grooves
nor shouid they protrude over 3/32 in {2.4 mm]
above the top edge of the groove, or 1/32in [0.8]
below the top edge of the groove,

Do not allow belts to rub any adjacent paris.
Adjust belts to the proper tension.

Readjusting New Belis

Allnew belts will loosen after running for 10 minutes
and must be retensioned if necessary. Ref. Table
2-2.

Check for Damage

Visually check the fuel system, etc., for misadjust-
ment or tampering; check all connections for leaks
or damage. Check the engine for damage; correct as
necessary.

Maintenance Instructions

2-1
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“A’” Maintenance Checks—Weekly

Repeat Daily Checks
Check Air Cleaner
Clean Pre-Cleaner and Dust Pan

tnder extremely dirty conditions an air pre-cleaner
may be used. Clean the pre-cleaner jar and dry-type
air cleaner dust pans daily or more often, as neces-
sary, depending on operating conditions,

Check Inlet Air Restriction
Mechanical Indicator

A mechanical restriction indicator is available to
indicate excessive air restriction through a dry-type
air cleaner. This instrument can be mounted in the
air cleaner outlet or on the vehicle instrument panel.
The red flag (1, Fig. 2-7) in the window gradually
rises as the cartridge loads with dirt. After changing
or replacing the cartridge, reset the indicator by
pushing the reset button {(2).

Fig. 2-7, {CG8-20). Air infet restriction indicator

Note: Never remove the felt washer from the indica-
tor. it is necessary to absorb moisture.

Vacuum indicator

Vacuum switches, Fig. 2-8, are available which
actuate a warning light on the instrument panei
when the air restriction becomes excessive.

1. Wiring
2. Piping

3. Vacuum Switch
4, Warning Light

Fig, 2-B, {N21905). Vacuum switch to check air inlet

1. Airrestriction onturbocharged engines mustnot
exceed 25 inches [635 mm] of water or 1.8inches
{46 mm] of mercury under full power conditions.

2. Naturally aspirated engine air restriction must
not exceed 20 inches [508 mm] of water or 1.5
inches {38 mm] of mercury at air intake manifold
at rated speed.

Clean or Repiace Air Cieaner Elements

The paper element in a dry-type air cleaner, Fig's.
2-9, 2-10, 2-11 and 2-12, may be cleaned several
times by using compressed air to blow off dirt,
approximately 30 psi {207 kPa]. Do not hold the air
jet too ciose to the paper element.

Eiements that have been cleaned several times will
finally clog and air flow to the engine will be re-
stricted. After cleaning, check the restriction as pre-
viously described and replace the element if neces-
sary.

Caution: Holes, loose end seals, denled sealing sur-
faces and other forms of damage render the cleaner
inoperative and require immediate element replace~
ment,

To change the element;
1. Loosen the wing nut (1, Fig. 2-9) securing the

bottom cover {2) to the cleaner housing (3).
Remove the cover.




Maintenance instruclions 2-13

When installing the element, make sure it seats on
the gasket at the air cleaner outiet end.
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Fig. 2-11, (OM1028L). Air cleaner-—heavy duty
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Fig. 2-10, (OM1031L). Changing air cleaner element

2. Pull the element (6) down from the center boit
(4).
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Caution: Pull the cover and the eilement straight out
when removing them from the housing, Fig. 2-10, {¢
avoid damage to the element.
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3. Remove the gasket (5) from the outlet end (7) of

the housing. Fig, 2-12, {OM1030L). Air cleaner-heavy duty dual element
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Heavy Duty Dry-Type Air Cleaners

Heavy duty air cleaners (single and dual types)
combine centrifugal cleaning with element fiitering,
Fig's. 2-11 and 2-12, before air enters the engines.

Before disassembly, wipe dirt from the cover and
the upper portion of the air cleaner. To clean single
or dual types: :

1. Loosen the wing bolt, remove the band securing
the dust pan (1, Fig. 2-11), (2, Fig. 2-12).

2. L.oosenthewingnut (2, Fig.2-11 and 3, Fig. 2-12),
remove the dust shield (8, Fig. 2-11), {4, Fig. 2-
11), from the dust pan (1, Fig. 2-11), (2, Fig. 2-12).
Clean the dust pan and shield.

3. Remove the wing nut (2, Fig. 2-11), (5, Fig. 2-12)
securing the air cleaner primary element {6, Fig.
2-12) in the air cleaner housing, inspect the
rubber sealing washer on the wing nut (4, Fig.
2-11), (5, Fig. 2-12}.

4. Blow out the element from the clean air side with
compressed air not exceeding 30 psi [207 kPal.

5. Inspect the element after cleaning.
6. Install a new or the cleaned primary element.

7. Be sure the gasket washer is in place under the
wing nut before tightening.

8. Reassemble the dust shield and dust pan, posi-
tion them to the air cleaner housing and secure
with the band.

8. On the dual element type Cyclopac cleaner:

a. Check the air restriction indicator. if the air
restriction is excessive, disassembie the air
cleaner, remove the wing nut (8, Fig. 2-12),
and replace the safety element (9).

b. Reassemble the air cleaner as described in
“Steps 8 and 9" above.

Cartridge Type Air Cieaner Element

1. Loosen the wing nuts (4, Fig. 2-13or2-14) on the
air cieaner housing (5) to remove the pre-cleaner
panel with the dust bin (1). To remove the pre-
cleaner panel {2) equipped with an exhaust aspi-
rator loosen the “U” bolt clamp securing the pre-
cleaner to the aspirator tubing.

2. Remove the dirty Pamic cartridge (3), by insert-
ing your fingers in the cartridge opening {loosen
all four corners of the cartridge, one at a time)
and pulling it straight out.

Fig. 2-14, (V11008). Air cleaner — cartridge type (single stage)

With the larger cartridge, it may be necessary 1o
break the seal along the edges of the cartridge. After
the seal has been broken, pull the cartridge straight
out and slightly up so the cartridge will clear the
sealing frame and edges of the air cleaner housing.

Cleaning and Inspection

1. Clean the pre-cleaner openings (2) of ali soot, oil
film and any other objects that may have become
lodged in the openings. Remove any dust or dirt
inthe lower portion of the pre-cleaner and aspira-
tor tubing. Inspect the inside of the air cleaner
housing for foreign material.

2. Inspect the dirty cartridge for soot or oil. if there
is soot inside the Pamic tubes, check for leaks in
the engine exhaust system, exhaust “blow-back”
into the air intake and exhaust from other equip-



ment. If the cartridge appears "oily”, check for
fumes escaping from the crankcase breather.
Excessive oil mist shortens the life of any dry-
type cartridge. Troubleshooting at this point can
appreciably lengthen new cariridge life.

3. It is not recommended to ciean and reuse the
cartridge. When returned to service, life expec-
tancy of a paper cartridge will be only a fraction
of the original service life,

4. Inspect clamps and flexible hose or tubing to be
sure all fittings are air tight on cleaners with
exhaust aspirators.

5. The pre-cleaner dust bin is self-cieaning.

Assembiy

1. Inspect the new filter cartridge for shipping dam-
age before installing.

2. To instail a new cartridge, hold the cartridge (3,
Fig. 2-13 and 2-14) in the same manner as when
removing it from the housing. Insert the clean
cartridge into the housing; aveid hitting the car-
tridge tubes against the sealing flange on the
edges of the air cleaner housing.

3. The cleaner requires no separate gaskeis for
seals; therefore, care must be taken inserting car-
tridge to insure a proper seat within the cleaner
housing. Firmly press all edges and corners of
the cartridge with your fingers to effect a positive
air seal against the sealing flange of the housing.
Under no circumstances shouid the cartridge be
pounded or pressed in the center to effect a seal.

4. Replacethe pre-cleaner panel (2) and tighten the
wing nuts (4) by hand, for final tightness turn
1-1/2 to 2 turns with a small adjustable wrench.
Do not overtighten. On a pre-cleaner with an
exhaust aspirator, assemble the aspirator tubsto
the pre-cleaner panel and tighten the “U” bolt.

5. Care should be taken to keep the cleaner face
unobstructed.

Change Oil Bath Air Cleaner Oil

Before dirt build-up reaches 1/2 inch [12.7 mm],
remove the oil cup from the cleaner. Discard the oil
and wash the cup in cleaning solvent or fuei oil.

Note: During wet weather and in winter months,
changing of the oil is equally as important as during
dusty weather since the air cleaner inlet may be
located in an air stream which carries moisture into
the cleaner.

Maintenance Instructions 2-15

Fill the oil cup to the level indicated by the bead on
the side with ciean, fresh oil of the same grade as
thatin the crankcase and assemble itto the cleaner.
In extremely cold weather a lighter grade may be
necessary. A straight mineral, non-foaming deter-
gent, or non-foaming additive oil may be used in oil
bath air cleaners.

Caution: Never use dirty oil or used oil.

Drain Air Tanks

in cold weather, condensed moisture inthe airtanks
and lines may freeze and make controls useless.

Drain the air tanks to keep all water out of the com-
pressed air system.
Engine Front Trunnion

If used, the engine front trunnion mount should be
lubricated with grease meeting specifications as
oulilined in Section 3.
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“B’’ Maintenance Checks

B-Check

Ateach 'B” Maintenance Check, perform all the “A”
Checks in addition to the following.

Lubricating Qil Change Intervals

Note: if the lubricating cii is drained from the oil pan
to make an engine repair, new oil must be used. Do
not use oil after it has been drained from the il pan.

Maintaining a proper "B” maintenance check inter-
valis a very important factor in preserving the infeg-
rity of an engine. Lubricating oil contamination is
the direct result of engine operation and the load
factor invoived. The amount of contamination gen-
erated depends on the amount of fuel the engine
consumes. Laboratory and field tests have deter-
mined that, when using the recommended quality
oils and filters, a turbocharged engine in good con-
dition and equipped with a bypass oil filter can con-
sume 255 U.S. galions of fuel foreach U.5. gallon of
oil in the oil system before the maximum level of oil
contamination is reached. Based on these findings,
Cummins Engine Company, Inc., recommends that
the "B” check interval be determined by the use of
the "Chart Method”. At each “B” check interval it is
recommended to change the full-flow filter and the
bypass filter.

Thetotal lubricating system capacity in U.S. galions
can be determined by adding the high level of the
iubricating oil in the oil pan and the capacities ofthe
full-flow and bypass filters. All lubricating oil sys-
tems must be rounded to the nearest U.S. gallon
when applied to the chart. Table 2-2 lists the capaci-
ties of the full-flow and bypass filter elements.

Chart Methed

From laboratory and field tests we know that the
maximum contamination level foral.S. gallon of oil
is reached when 255 L.S. gallons of fuel is con-
sumed in & turbocharged engine or 280 U.S. gallons
of fuel in a naturally aspirated engine. The 255 or
280 figure is the constant used in the equation for
the oil change period.

The following illustration is how to use the chart
method to determine the recommended oil change
interval:

Table 2-3: Lubricating Qil Filter Elements
Standard Applications

Description

of Filter Capacity Engine

Element P/N {U.8. Gals.) Family

Full-flow 0.93 All Engines (except

{LF516) V-378 and V-504)

Fuli-fiow 0.83 V-378 & V-504 Only

(LF613)

Full-flow 0.80 All Engines (except

spin-on {LF670) KTAB0-C)
(Optional on V-555)

Full-flow 0.80 KTAS0G-C Only

spin-on

(LF3325)

Fuli-flow 0.50 Standard on

spin-on Al Smali Vee

(LF734)

Bypass, spin-on 0.70 All Engines

Bypass, 750 in® 2.91 All Engines

(LF750-A) (Except Small Vee
and Big Cam i1}

Bypass, 750 in® 2.91 All Engines

(LF750-8) {Except Small Vee
and Big Cam 11}

Bypass, 500 ir® 2.25 Smal Vee Only

(LF500)

Assume a VT-1710 engine which has the following
capacities:

i.ubricating Oil Pan Capacity
Full-Fiow Filter (3)
Bypass Filter 750 in? (2}

Totai Lubricating Oil
System Capacity

18U).5. galions
2.79.8. galions
5.82U.8. galions

= 26.61-27 U).S. gallons

{3t

Round this capacity to the nearest whole U.S. gallon
and select the chart entitled “Off Highway Turbo-
charged with By-Pass Filter” Lube System Capacity-
27 U.S. galions.”

Also assume the average fuel consumption = 17.5
U.8. gallons per hour and the average oil consump-
tion = 8 hours per U.S. guart.
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Change Period = Constant x fuel consumed x the oil available.
Oil Available = (il system capacity + one-half the make-up oil added in a given period.
Oil Added = Change Interval

Oil Consumption Rate

1l

Change Period

Solving this equation for the oil change period gives
the equation which is used in developing the Chart
Method.

The Constant x the fuel consumed x [the system capacity + one-half  (the Change Period)

{Qil Consump. Rate)

Change Period = Constant x fuel consumed x ail consumption x system capacity

Oil consumption — one-half (constant x fuel consumed}

To read the chart.

1. The numbers aiong the ieft side of the chart
represent fuel consumption in U.S. gailons per
hour. Divide the grid between “10" and “20" in 10
equal parts to find the point for fuel consumption.

2. Beginning at “17.5” {fuel consumption), draw a
line from left to right to the curve “8”. This curve
represents oil consumption at the rate of 8 hours
per quart.

3. From the point on the curve “8”, draw a line per-
pendicular to the bottom of the chart. The num-
bers across the bottom of the chart represent
the oil change interval in hours.

4. The perpendicular line from the curve “8" inter-
sects the bottom line of the chart between 500"
and "600". Divide the grid in 5 equal parts to find
the point for the recommended oil change inter-
val. in this example the recommended oil change
interval is 505 hours,

Since it is not practical with a group of engines to
use a different oll change interval for each engine
based on the chart method, Cummins recommends
that you use the chart method in the following
manner:

1.

2a.

3a.

4.

Divide the engines into groups by engine model
{engines with the same lube system capacity).

Determine the average fuel consumption for all
the engines in each group.

. Select a group fuel consumption, for entering

the chart, that is halfway between the average
fuel consumption and the highest fuel con-
sumption in the group.

Determine the average lube oil consumption for
ail the engines in the group.

. Select a group fube oil consumption for enter-

ing the chart that is halfway between the aver-
age lube oil consumption and the lowest oil
consumption in the group.

Read the appropriate chart for each group using
the fuel consumption determined in 2b and the
lube ol consumption determined in 3b. The oil
change interval determined in this mannershould
be applied to the entire group.

- Since some will have more than one group of

engine models, a change interval should be
determined for each group. in some cases it may
be wise to divide some groups into sub-groups
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{such as older NTC-280's and newer Formula
280's) for which a change interval is determined.

6. Practically, now, a manager must review the oil
change intervais determined for each group or
subgroup; consider the other items in his prevent-
ative maintenance scheduie; consider his own
past practice; and select an oil change interval
which he feels is the best compromise.

Note: Cummins Engine Co., Inc., does not recom-
mend exceeding 25,000 miles and/or 600 hours on
oil changeintervals. Therefore, the charts are limited
to 25,000 miles or 600 hours and must not be
axtended.

The charts for determining the recommended oil
change intervals areincluded in the following pages.

Chart Method Alternative

As an alternative to the Chart Method for determin-
ing the “B” maintenance check interval, Cummins
Engine Co., Inc., recommends that the “B" check be
performed every 10,000 miles, 250 hours or 6 months.

Note: Perform the “B” check in 6 month intervals for
engines in emergency or standby operations and
any other operation where iess than the recom-
mmended miles or hours have been accumulated in
a 6 month interval.

LUBE SYSTEM CAPACITY — 27 LS. GALLONS

a0 |
— OIL CONSUMPTION
{HPCH
\ ™.

g2 3
£
%5 \\ Wy \
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= 4
%g \ \
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Lubricating Qil Analysis

An alternate method for determining when to change
iubricating oil and filters is by used oil analysis
using laboratory tests. The analyses used are for the
purpose of determining the amount of contamina-
tion in the oil; not for predicting potential engine
failures. It is recommended that new engines be
operated through at least one oil change interval
determined by the chart method prior to initiating a
used oil analysis program.

In order to initiate a used oil analysis program fora
targe number of engines they should be grouped by
basic model, rated horsepower and type of service.
The horsepower range of a group should not exceed
25; in other words NTC-270 and NTC-290 engines
couid be placed in the same group, however, NTC-~
290 and NTC-350 engines should be in separate
groups. Small vee, medium vee, NH and K models
should be in separate groups. After the engines
have been grouped, a sub-group consisting of 10
percentofthe total engines in each group should be
selected for the used oil analysis program. if agroup
consists of iess than 50 engines but more than 25
engines the sub-group size shouid be 5 engines. For
groups of less than 25 engines the sub-group size
should be 8 engines. The selecting of the engines
for each sub-group should be completely random.

Each group of engines should be set up on oil
change intervals as described under the "Chart
Method”. When the engines reach the end of the
second chart method oil change interval, an oil
change should be performed on all units in the
group except those engines selected for the sub-
group. The engines In the sub-groups should only
have an oil sample taken. Additional oil samples
should be taken from each of the engines in the
sub-groups at every 48-operating-hour intervatl after
the first sampile. This sampling frequency may be
varied somewhat as dictated by the operation. The
sampling frequency should not be extended beyond
60 hours for equipment safety reason or reduced
below 40 hours because of the added analytical
costs.

This sampling process should continue until the
results of the analyses of the samples indicate that
any one of the condemnation limits listed in Table
2-4 has been reached or exceeded until the desired
oil change interval extension is reached. This pro-
cess should be continued cautiously since the
enginesinthe sub-groups are subject to permanent
damage because of the over-extended 0il change
interval. The analytical work onthe samples and the
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examination of the analytical results should be done
as quickly and carefully as possible to prevent
serious engine darnage.

Table 2-4: Lubricating Oil Condemnation Limits

Property (ASTM Method*) Condemnation Limit

Viscosity @ 100° C

(D445}

insolubles, pentane,

noncoagulated
{D-893)

Insolubles, toluene,

noncoagulated

@ SAE Viscosity grade™”
from the new oii

1.0% maximum

1.0% maximum

{D-893)
Total acid number 3.5 number increase from
(D-664) the new oil value, maximum
Total base number 2.0 minimum
(D-664)
Water content 0.2% maximum
(D-95)
Additive metal content 75% of new oil level,
(AES or AAS™) minimum

*ASTM (The American Society for Testing and
Materials) publishes these methods in their Annual
Book of Standards, Part 23. Gther methods shouid
not be used without consuiting Cummins.

**SAE Viscosity grades are published by the Society
of Automotive Engineers in their annual SAE Hand-
book as SAE Recommended Practice J300d, and
are shown in Table 1 of this bulletin.

***AES (Atomic Emission Spectroscopy) and AAS
{Atomic Absorption Spectroscopy) are not stand-
ard ASTM methods, however most used cil analysis
laboratories are capable of determining additive
metal concentration by one of these methods and
sample resuits determined by the same laboratory
using the same method can be safely compared.

To determine whether the maximum oil change
interval has been reached the properties in Table
2-4 should be determined by the laboratory methods
specified. This table also specifies condemnation
limits to be used for determining the lubricating oils’
useful life. This group of analyses and the methods
are not generally part of the oil analyses offered by
most commercial used oil analysis laboratories.
These analyses are not low cost, generally costing
between $50 and $135 per sample.
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When any one ofthe condemnation limits is exceeded
on any one sample an oil change should be per-
formed on all enginesinthe sub-group. The hours at
which the sample for which a condemnation limit
was exceeded is the oil change interval at which 10%
or more (depending on sub-group size) of the group
are using lubricating oil which has exceeded its
useful life. This sampling and analysis process
should be repeated once to confirm the oil change
interval. When this process is compiete the entire
group of engines can be placed on the new oil
change interval.

This method of estabiishing an oil change interval
will determine a different interval for each group of
engines, It is not possible {o provide maintenance
on several different schedules or if cne desires to
schedule the oil change to coincide with other main-
tenance, the more conservative (or shorter) mainte-
nance schedule should be used.

Please contact your Cummins Service Representa-
tive if you need assistance or have any guestions
about utilizing this method of determining an oil
change interval.

Change Engine Oil

Factors to be checked and limits for oil analysis are
listed below. Oil change at "B” Check, as shown in
the mainienance chart on Page 2-2, is for average
conditions.

1. Bring engine to operating temperature, shut
down engine, remove drain plug from bottom oil
pan, and drain oil.

2. Install drain plug in oil pan. On 855, V-903
KT/KTA18, KT/KTA38 and KTAS0 Engines torque
to 60 to 70 ft-ibs [81 to 95 Nem]. On V-378, V-504
and V-555 Engines torgue to 35 to 40 ft-lbs [47 to
54 Nemj. On V-1710 Engines torque to 45 to 44
ft-1bs [61 10 75 Nem].

3. Fill the crankcase to "H” (high level) mark on the
dipstick.

4. Start engine and visually check for oil leaks.

5. Shut down the engine; allow 15 minutes for oil to
drain back into the pan; recheck the oil level with
the dipstick. Add oil, as reguired.

Note: Use lubricating oil meeting specifications
listed in Section 3, and genuine Cummins filters on
equipment.

Change Spin-0On Lubticating Oil Filter Elements

1. Unscrew combination case and elements, Fig.
2-15, discard elements.

4
f”f“*:?—‘lé-_ 3.

fooy

Fig. 2-15, (OM1018L). installing lubricating oil filter cartridge

Note: At each filter change check torque on adapter
orinsert; it should be 25to 35 ft.Ibs [34 to 47 Nem]. If
they are not within torque range, they may rotate
when the spin-on filter is removed. Repiace the
adapter or insert 1o the filter head gasket at each "C”
maintenance check.

2. Fill the filter with lubricating oil. Apply a light
even coat of lubricating oil to the gasket sealing
surface prior to installing the filter.

KT/KTA38 Engine



. Position element 1o the filter head, Fig. 2-16.

Tighten by hand until the seal touches the filter
head, tighten an additional one-half to three-
fourths turn.

. Run the engine, check for leaks, recheck engine

oil level; add oil as necessary to bring the oil level
to "H" mark on the dipstick.

Note: Always aliow oil to drain back to the oil pan
before checking the level. This may require 15
minuies.

Change the LF—777 Lubricating Oil Spin-On
By-pass Filter

1.

Unscrew the spin-on filter from the filter head;
discard the filter. .

. Apply a light even coat of lubricating oil {0 the

gasket sealing surface, prior to installing the
filter.

. Position the fiiter to the filter head. Tighten by

hand uniii the seal touches the filter head; tighten
an additional one turn.

. Run the engine, check for leaks, shut-down the

engine. Add oil as necessary to bring the oil level
to the “H” mark on the dipstick.

Fig. 2-17, (V41808). By-pass filter cross section
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Change Lubricating Qil By-Pass Filter Element

Note: By-pass filters may be mounted either verti-
cally, horizontally or inverted; all are serviced in like
manner.

1.

Remove the drain plug (5, Fig. 2-17) and drain
oil.

. Remove the clamping ring capscrew (1) and [ift

off the cover.

. Unscrew the support hold-down assembiy (3);

lift out the element (4) and the hold-down
assembly. Discard the element.

. Glean the housing and hold-down assembly in

solvent.

. Inspect the hold-down assembly spring and

seal. Heplace if damaged.

- Inspectthe drain plug and connections. Replace

if damaged.

. Check the orifice plug (6) inside the oil outlet

connection or standpipe; blow out with air to
open and ciean.

. Check the fiiter cover Q-ring (7). Replace i

necessary.

. Instati the new element in the housing, Fig. 2-18,
. Replace the support hold-down assembiy in the

filter and tighten down to stop.

. Position the O-ring seal on the housing flange.
. Install the cover and clamping ring; tighten the

capscrews until the clamping lugs are indexed.

. Run the engine, check for leaks; add enough

extra oil to the crankcase to fill to the "H” (high)
mark on the dipstick.

Fig. 218, (K21908). Installing by-pass filter eiement
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Caution: Never use a by-pass filter in place of a
fuli-flow filter.

Change Fuel Fiiter Eiement
Spin-On Type Filler

1. Unscrew and discard the spin-on type fuel filter.
Fig. 2-19 and 2-20.

2. Fill the new filter with clean fuel and apply a light
even coat of lubricating oil to the gasket sealing
surface prior to installing the filter.

3. Install the filter; tighten by hand until the seal
touches the filter head. Tighten an additional
one-half to three-fourths turn.

i I 2 .
Fig. 2-19, {V11909). Changing "spin-on" type fuel filter

Caution: Mechanical tightening will distort or crack
the fiiter head.

Fig. 2-20, (OM21008). Fuel superfilter

Check Engine Coolant

Periodic tests of the engine coolant should be made
to ensure that the frequency of water filter servicing
or concentration of DCA inhibitor is adequate to
control corrosion for any specific condition of oper-
ation. In cases where “make-up” water must be
added frequently, we suggest that a supply of water
be treated and added as necessary.

The concentration of effective inhibitor dissolved in
the coolant can be measured by a Flestguard DCA
Coolant Checking Kit Part No. 3300846-5 or Cum-
mins 3375208 which is available from Cummins Dis-
tributors for this check. Fig. 2-21.

FATTOUARD OCA FIIY st
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Fig. 2-21, (N12021). DCA coolant tes! kit

Thetest kit indicates DCA concentration by measur-
ing the totai nitrite of a coolant sample, which pro-
vides cylinder liner cavitation protection.

When antifreeze is present, it may contribute to the
total nitrite, but most of the nitrite protection is
obtained from the DCA inhibitor. in general, a good
nitrite reading indicates that the combined inhibitor
packages contained in the antifreeze (ifused} and in
DCA are sufficient to ensure complete cooling sys-
tern protection.
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Conceniration Test Procedure

1. Rinsethe plastic dropper pipet several times with
the engine coolant. Fili the dropper exactiy to the
1.0 ml, mark. Discharge into the empty vial. Fig.
22,

2. Fill the vial to the 10 ml. scribe mark with tap
water and mix well. (This dilution step is neces-
sary to minimize the differing colors of antifreeze.)

3. Addtwo or three drops of Solution B and swirl to
form a uniform red color.

4. Add one drop of Solution A to the vial, being
careful to hold the dispenser provided in a verti-
cal position. Swirl.

5. Continue adding drops of solution A, keeping
count of the number of drops and swirl between
each drop until the color changes from red to a
pale grey, green, or blue.

Fig. 2-22, (V12022). Mixing botile

6. Record the number of drops required for the
color change and consuit Table 2-5 for coolant
condition and recommended maintenance.

Table 2.5: Number of Drops of Test Solution “A”

Number of Drops of
SOLUTION A necessary

to cause color change Coolant Conditions Maintenance Required

0-10 drops DANGERQUS initial charge system to a minimum
({less than 0.4 DCA Units per gallon) of one DCA Unit per gallon of coolant,

11-16 drops BORDERLINE Add DCA Liquid units to maintain one
{0.45 to 0.8 DCA Units per galion) Linit per gallon minimum or change

DCA filter

17-25 drops ACCEPTABLE None
{.85 to 1.3 DCA Units per gallon}

26-35 drops HIGH ACCEPTANCE None
(1.35 to 2.0 DCA Units per galion)

36-55 drops OVERCONCENTRATED Review maintenance practice
{2.1 to 3.3 DCA Units per galion)

over 56 drops DANGEROUSLY Drain 50% of coolant and replace with
OVERCONCENTRATED water/antifreeze. Retest for proper DCA

Unit concentration.

Maintain a minimum of one DCA Unit per gallon of coolant in your system. Less than % (.5) Unit per gallon indicates an
Underconcentrated coolant solution. More than two units per gatlon indicates an Overconcentrated coolant solution.
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Adding Make-Up Coolant and DCA to Cooling
System

1. Test the coolant for DCA according to the nitrite
test procedure “With or Without Antifreeze” de-
pending on the presence or absence of antifreeze
in the cooling system.

2. Estimate the make-up DCA. For example, if a
fifteen gallon cooling system contains only 0.5
oz/gal. [4mlperl} DCA, and 1.5 0z/gal. [12 mi per
17 is required, 15 ounces [426 g] of DCA should be
added to the make-up coolant.

Note: A one pint bottle of DCA-4L liquid (P/N
3300858) contains six dry ounces of DCA chemical
in Step 2, concentrations are in dry ounces of chem-
ical per gallon of coolant.

3. Estimate the total amount of make-up coolant
required (gallons}, and calculate the proportions
of water and antifreeze, if used, required. For
example, one galion of 50-50 antifreeze/water
solution will require two quarts of antifreeze and
two quarts of water.

4. Add the required amount of water to a mixing
container and dissolve the number of ounces of
DCA obtainedin Step 2in the water. If negative or
zero results were obtained in Step 2, do not add
DCA. (For DCA to dissolve, water should be
above 50°F [10°C].)

5. Addthe required amount of antifreeze, if used, to
the water solution and mix thoroughiy.

6. Add the make-up coolant to the cooling system.

Note: If the DCA concentration is low, and the cool-
ant ievel high, DCA may be added directly to the
radiator in the amount indicated in Step 2. The
engine should be running and warm enough to
permit coolant circulation throughout the entire
system.

Bulk Storage of Make-Up Coolant

i make-up coolant is stored in bulk, the following
recommendations are provided for mixing and stor-
ing the coolant.

1. Drain and clean the bulk storage tank to remove
any possible contaminants,

2. Knowing the total capacity of the holding tank,
calcuiate the proportions of water and antifreeze,
if used, required. For example, a 500 gallon [1882
i] tank will hold 250 gallons [846 I] of water and

250 gallons [946 | of antifreeze for a 50-50
mixture.

3. Multiply the desired DCA concentration by the
total capacity of the holding tank in gallons. in
the example above, 1.50z. DCA per gallon [12m}
per I} of coolant can be used in the 50-50 mixture.
Multiplying 1.5 oz. DCA per gallon [12 m! per (]
times 500 gaillons [1892 1] vields a total DCA
requirement of 750 oz. [46 Ib 14 0z.) [21.3 kg].

4. Addthe water to the holding tank. Agitating con-
tinuously, add the DCA 1o the water in small
amounts until all of the chemical has dissolved.
The water should be above 50°F [10°C].

5. Addtheantifreeze last, if used, maintaining agita-
tion to bring and keep the finished coolant in
solution. Both antifreeze and DCA will settle to
the bottom of the tank unless constant mixing or
circulation is provided. An example of recircula-
tion is the use of a small pump operating contin-
uously to draw DCA and antifreeze off the bottom
of the tank and discharging the solution at the
top. Samples of coolant can be drawn off the top,
middle and bottom of the storage tank and tested
for antifreeze and/or DCA concentration if inad-
equate mixing is suspected.

Change DCA Water Filter

Change the filter or element at each "B” Check;
selection of element to be used should be based
upon the size of the system. See “Coolant Specifica-
tions”, Section 3.

Note: Whenever the coolant supply is changed the
system must be drained, flushed, and precharged.
See “Coolant Specifications”, Section 3 for DCA
compatibility with different brands of antifreeze.

Spin-On Element

1. Close the shut-off vaives on the inlet and drain
lines.

2. Unscrew the etement and discard.

3. Apply a light even coat of lubricating oil to the
gasket sealing surface prior to instaliing the filter,

4. Install a new eilement, tighten until the seal
touches the filter head. Tighten an additional
one-half to three-fourths turn. Fig. 2-23. Open
the shut-off vaives.

Caution: Mechanical tightening will distort or crack
the fiiter head.
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Fig. 2-23 (OM 10236). Installing DCA water filter ¢artridge
Check Oil Levels

Check Aneroid Qil

1. Remove the pipe plug fromthe hole marked “Lub
Ol

2. Fill with engine lubricating oil to the level of the
pipe plug hole. Reinstall the pipe plug.

Check Hydraulic Governor Qil Level

Keep the level half-way up onthe inspection glass or
to the high-level mark on the dipstick. Use the same
grade oil as used in the engine.

Clean/Change Crankcase Breather
Mesh Eiement Breather

1. Remove the wing nut (6, Fig. 2-24), flatwasher
and rubber washer securing the cover (1), to the
breather body (5). '

2. Liftoff the cover andlift outthe breather element
{2}, vapor element (3), and gasket {(4).

3. Ciean ali metai and rubber parts in an approved
cleaning solvent. Dry thoroughiy with compressed
air.

4. Inspectthe rubber gasket; replaceit i necessary.
inspect the body and cover for cracks, dents or
breaks; discard all unserviceable parts.

5. install a cleaned or new breather element (2, Fig.
2-24) and cleaned vapor element (3) to the
breather body (5).

6. Install the rubber gasket (4) inthecover (1); posi-
tion the cover assembiy to the body (5).

7. Install the rubber washer, flatwasher and wing

Fig. 2-24, {V51809)}. Crankecase breather — mesh element with
vapor barrier

nut (8); tighien securely.
Screen Element Breather — Cleaning and Inspection
1. Remove the venttube if not previously removed.

2. Remove capscrews, washers, cover, screens and
bafile if used, from the breather bogdy. Fig. 2-25.

(LN

i

Fig. 2-25, (N11934). Crankcase breather — screen type

3. Clean the vent tube, screens and baffle in an
approved cieaning solvent. Dry with compressed
air. Wipe out the breather housing.
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4. Assemble the baffie and screens, if used, and a
new gasket in the body.

5. Replace the cover with the cover boss resting
securely on the point of the screen, if used;
secure with washers and capscrews.

6. Replace the vent tube.

Clean Air Compressor Breather
When used, service breathers regularly as follows:
Bendix-Westinghouse Paper Eiement

Remove the breather cover and element, Fig. 2-26.
Ciean by reverse flushing with compressed air;
reassemble on the compressor. Discard the element
if it is damaged or unsuitable for cleaning.

Fig. 2-26, (V41420). Bendix-Westinghouse air compressor
breather.

Bendix-Westinghouse $Sponge

Remove the breather from the air compressor. Dis-
assemble the breather, wash all metal parts in sol-
vent and blow dry with compressed air. Wash the
element in solvent; remove al} solvent from the ele-
ment; dip it in ¢lean engine oll and squeeze excess
oil from the element.

Cummins Paper

Clean the element at each D" maintenance check.
Remove the wing nut securing the front coverto the
body. Lift off the front cover and element. Inspect
the paper element before cieaning by reverse flow of
compressed air; discard the element if itis damaged
or unsuitable for cleaning. Fig. 2-27.

Caution: Do not rupture the filter element.

Fig. 2-27, (V414208). Cummins air compressor breather - paper
element

Clean the body and front cover with a clean cloth.
With the rubber gasket on center holt, place the
element in the front cover and assemble over the
center bolt; secure with the wing nut.

Note: At any time the three-prong unioader hat is
used, it will set up air pulsations across the com-
pressor intake which can destroy the paper element.
Pipe intake air for Cummins compressors from the
engine air manifoid when the three-prong unioader
hat is applied; current factory-instalied compres-
s0rs are so equipped. This same procedure may be
used for any Cummins Compressor in the Field.

Clean Tray Screen

Clean the tray screen in kerosene or cleaning sol-
vent. Dry with compressed air, reassemble to the
cleaner.

Note: If the tray screen is extremely dirty, it may be
necessary to singe the screen with a flame. Do not
melt the tin plate on the screen.
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“C’’ Maintenance Checks

At each "C"” Maintenance Check, first perform all
"A", and “B"” Checks in addition to those following:

Adjust Injectors and Valves

It is essential that the injectors and valves be in
correct adjustment at all times for the engine to
operate properly. One controis engine breathing;
the other controls fuel delivery to the cyiinders.

Final operating adjustments must be made using
correct values as stated.

Caution: Be sure the injector and valve set mark-
ings, wherever localed, are in proper alignment with
the indicator mark.

Engine Temperatures

The following temperature conditions provide the
necessary stabilization of engine components io
allow for an accurate valve and injector adjustment.

Cummins Engine Company, Inc. recommends that
valve and injector plunger adjustments be made
when the engine is cold. The engine must be at any
stabilized temperature of 140°F {60°C] or below.

A second setting or resetting after the engine is
warm is not recommended.

Injector Plunger Adjustment Using Torque
Method, V/VT-378, V/VT-504, V/VT-555
Engines

The injectors and vaives must be in correct adjust-
ment at all times for the engine to operate properly.
This controls engine breathing and fuel delivery to
the cylinders. Final adjustment must be made when
the engine is at operating temperature. The injec-
tors must always be adjusted before the valves. The
procedure is as follows:

Warning: Use only proper engine barring tech-
nigques for manually rotating the engine, Do not
attempt to rotate the engine by putiling or prying on
the fan. This practice may damage fan blade(s) and
cause premature fan failure resulting in serious per-
sonal injury or property damage.

Valve Set Mark Alignment

1. Turn the crankshaft in direction of rotation until
No. 1"V8" mark appears on the vibration damper
or crankshaft pulley. See Fig. 2-28 for the loca-
fion of the valve set marks. in this position, both
intake and exhaust valves must be closed for
cylinder No. 1;if not, advance the crankshaftone
revolution. See Fig. 2-29, Fig. 2-30 and Table 2-6
for firing order.

Fig. 2-29, (V11461). V6 firing order
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Fig. 2-30, (V11462). V8 firing order
Note: Do not use the fan to rotate the engine.

2. Adjust the injector plunger, then the crossheads
and valves of the first cylinder as explained in
succeeding paragraphs. Turn the crankshaft in
the direction of rotation to the next “VS" mark
corresponding to the firing order of the engine
and the corresponding cylinder will be ready for
adjustment. See Table 2-6.

3. Continue turning the crankshait in the direction
of rotation and making adjustments until all
injectors and valves have been correctly adjusied.

Table 2-6: Engine Firing Order V Engines

Right Hand va
Right Hand Ve

1-5-4-8-6-3-7-2
1-4-2-5-3-6

Note: Two complete revolutions of the crankshaft
are needed to set ali injector plungers and valves.
The injector and vaives can be adjusted foronly one
cylinder at any one “V8” setting.

Injector Plunger Adjustment

Before adjusting the injector, tighten the injector
hold-down capscrew to 30 to 35 ft-Ibs [41 to 47
Nem].

The injector piungers of all engines must be adjusted
with an in-lb torque wrench to a definite torque
setting. Snap-On Model TQ12B or equivalent torgue
wrench and a screwdriver adapter can be used for
this adjustment. Fig. 2-31.

1. Turn the adjusting screw down until the plunger

contacts the cup and advance an additional 15
degrees to squeeze the oil from the cup.

i |

Fig. 2-31, {OM1037L.}). Adjusting injector plunger

2. Loosen the adjusting screw one turn. Using a
torgue wrench calibrated in in-ibs and a screw-
driver adapter, tighten the adjusting screw to the
values shown in Table 2-7 for cold setting and
tighten the locknut.

Table 2-7: Injector Plunger Adjustment Torque
V/VT-378, V/VT-504, V/VT-555 Engines

Qil Temperature Qil Temperature
Cold Hot

60 in-lbs [6.8 Nem)] 80 in-Ibs [6.8 Nem)]

ey
Fig. 2-32, {OM1038L.}). Tighten injector adjusting screw locknut




Note: After all the injectors and valves are adjusted
and the engine has been started and warmed up to
140°F [60°C] oil temperature, reset the injectors to
the warm setting. This is only necessary if the injec-
tors, lever assemblies, or push rods have been
changed.

3. Hold the injector adjusting screw and tighten the
injector adjusting screw locknut to the values
indicated in Table 2-8.

When an ST-669 Adapter is used, nut torque is
reduced to compensate for additional torque arm
length. Fig. 2-32.

Table 2-8: Injector and Valve Logknut Torgue
V/VT-378, V/VT-504, V/VT-555 Engines

Without ST-669 With ST-669

40 10 45 ft-lbs.
[54 to 61 Nem]

3010 35 ft-lbs.
[41 {0 47 Nem]

Crosshead Adjustment

Crossheads are used to operate two valves with one
rocker iever. The crosshead adjustment is provided
to assure equal operation of each pair of valves and
prevent strain from misalignment.

1. Loosen the valve crosshead adjusting screw
locknut and back off the screw one turn.

2. Use light finger pressure at the rocker lever con-
tact surface to hold the crosshead in contact with
the valve stem (without the adjusting screw).

)
1
=
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Fig. 2~33. (OM1038L). Adjustmg crossheads

Maintenance instructions 2-37

3. Turndown the crosshead adjusting screw until it
touches the valve stem. Fig. 2-33.

4. Hold the adjusting screw in this position and
torque the locknut {0 the values listed in Table
2-9.

5. Check the clearance between the crosshead and
the valve spring retainer with a wire gauge. There
must be a minimum of 0.025 inch [0.64 mm]
clearance at this point.

Vaive Adjustment

The same crankshaft position used in adjusting the
injectors is used for setting the intake and exhaust
vaives.

Table 2-9: Crosshead Locknut Torque

Without ST-GE9 With ST-669

25 to 30 ft-ibs.
[34to 41 Nem]

22 1o 26 ft-lbs.
[30 to 35 Nem]j

1. Loosen the locknut and back off the adjusting
screw. Insert a feeler gauge between the rocker
iever and the top of the crosshead. Valve clearan-
ces are shown in Table 2-10. Turn the screw
down until the lever just touches the gauge and
iock the adjusting screw in this position with the
locknut. Fig. 2-34. Torque the locknut to the
values indicated in Table 2-8; note Step 2 under
“Injector Plunger Adjustment”.

Table 2-10: Valve Clearances ~ Inch fmmj}
V/VT-378, V/VT-504, V/VT-555 Engines

Intake Valve
Oil Temperature

Exhaust Valve
Qil Temperature

Cold Cold
0.012 0.022
[0.30] [0.56)

V-203 Engines Injector Adjusiment,
Using Dial indicator Method

This method involves adjusting the injector plunger
travel with an accurate dial indicator rather than
tightening the adjusting screw 1o a specified torque.

The “indicator method” eliminates errors in adjust-
ment caused by friction in the screw threads and
distortion from overtightening the adjusting screw
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Fig. 2-34, {OM1040L.). Adjusting vaives

locknut. A check can be made of the adjustment
without disturbing the locknut or screw setting. The
vaives can also be checked or set while adjusting the
injectors by this method. See Table 2-11 for speci-
fications.

Table 2-11: Adjustment Limits Using Dial
indicator Method Inch [mm] V-903 Engines

Valve Clearance
Intake

injector Plunger

Travel Exhaust

1to 1 Rocker Lever Ratio — Injector Lever Casting
P/N 211319

0.187 + 0.001
14.75 = 0.03]

0012
{0.30}

0.025
{0.64]

Before adjustment, tighten the injector hold-down
capscrew to 30 to 36 ft-lbs {41 to 47 Nem] torque.

Note: Remove the clip, and using either a 3/8 inch
hex drive for female type barring device ora 5/8 inch
sixpoint socket for the male type barring device,
press inward until the barring gear engages the
drive gear; then advance. Fig. 2-35. After completion
of adjustment, be sure the drive retracts and install
the key into the safety lock groove,

Using the regular engine barring device, Fig. 2-35,
rotate the engine in the direction of rotation with the
“V8” mark for cylinder 2-8 is aligned with the point-
er. Inthis position both the intake and exhaust valve
rocker levers for No. 2 cylinder should be free and
can be moved up and down. If not, bar the engine

Fig. 2-35, (OM1041L). Barring V-903 Engine

another 360 degrees in the direction of rotation and
realign the 2-8 “V8" mark.

The timing mark locations {Fig's. 2-36 and 2-37) are
used with the dial indicator method of setting the
injectors and valves. Alighment, in either location,
should be held to within one-half inch {12.7 mm] of
the pointer.

Fig. 2-36, {OM1042L). Location of timing marks on front cover
and vibration damper

Note: No. 1 cylinder is selected for the purpose of
Hlustration only. Any other cylinder couid be used, if
so desired.

1. Set up the ST-1170 Indicator Support with the
indicator extension atop the injector plunger
flange at the cylinder to be set. Fig. 2-38.

2. Screw the injector lever adjusting screw down
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Fig. 2-38, (V514114). Dial indicator in place — V-903

until the plunger is bottomed in the cup, back off
approximately 1/2 turn then bottom again, setthe
dial indicator at zero (0).

Note: Care must be taken to assure the injector
plunger is correctly bottomed in the cup, without
overtightening the adjusting screw, before setting
the dial indicator.

3. Back the adjusting screw out until a reading of
(.187 inch [4.75 mm], reference Table 2-11, is
obtained on the dial indicator. Snug tighten the
locknut.

4. Using 3375790 Rocker Lever Actuator, bottom
the injector plunger, check the zero (0) setting.
Fig. 2-38. Aliow the plunger to rise slowly, the
indicator must show the plunger travel to be
within the range specified in Table 2-11.
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Fig. 2-39, (V514128). Bottoming injector plunger in cup — V=303

5. Using ST-669 Torgue Wrench Adapter to hold
the adjusting screw in position, torque the lock-
nut 30 to 35 ft-Ibs {41 to 47 Nem]. If the torgue
wrench adapter is not used, hold the adjusting
screw with a screwdriver, forque the locknuts 40
1o 45 ft-lbs [54 t0 61 Nem].

6. Actuate the injecior plunger several times as a
check of the adjustment. Remove the dial indica-
tor assembily.

7. Adjust the valves on the appropriate cylinder as
determined in Step 1 and Table 2-11. Tighten the
locknuts the same as the injector locknut,

Crosshead Adjustment

Crossheads are used to operate two vaives with one
rocker lever. The crosshead adjustment is provided
to assure equal operation of each pair of valves and
prevent strain from misalignment.

1. Loosen the valve crosshead adjusting screw
locknut and back off the screw one turn.

2. Use light finger pressure at the rocker lever con-
tactsurface to hold the crosshead in contact with
the valve stem {without adjusting screw). Fig.
2-40,

3. Turndown the crosshead adjusting screw until it
touches the valve stem.

4. Hold the adjusting screw in position and torque
the locknut to the values listed in Table 2-8.

Note: Be sure that the crosshead retainer on the
exhaust valves, if used, are positioned equally on
both sides of the spring over the crossheads and
valve springs properly.
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Fig. 2-40, {V51490). Adjusting crossheads - V-903

5. Check the clearance between the crosshead and
the valve spring retainer with a wire gauge. There
must be a minimum of 0.025 inch {0.64 mm]
clearance at this point.

Valve Adjustment

The same crankshaft position used in adjusting
injectors is used for setting intake and exhaust
valves.

i. Loosen the locknut and back off the adjusting
screw. Insert a feeler gauge between the rocker
lever and the top of the crosshead. Fig. 2-41.
Valve clearances are shown in Tabie 2-11. Turn
the screw down until the {ever just touches the
gauge, and lock the adjusting screw in position

—
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Fig. 2-41, (v51492). Adjusting valves - V-803

with the locknut. Torque the adjusting screw
locknuisto 40to 45ft-1b [S41o 61 Nem]or30i0 35
fi-lb [41 to 47 Nem] when using an ST-669
Adapter.

2. Always make the final valve adjustment after the
injectors are adjusted.

NH-743, N-855, C.i.D. Engines, injector and
Vaive Adjustment (Dial Indicator
Method)

Note: Before adjusting the injectors and vaives be
sure to determine if the rocker housings are cast
iron or aiuminum and use the appropriate setting.

Before adjusting the injectors, torque the cylindrical
injector, hold-down capscrews in alternate steps to
1010 12 fi-lbs [14 to 16 Nem]. With flange injectors
torque the hold-down capscrews in alternate steps
t0 12t0 14 fi-Ibs [16 to 18 Nem]. Tighten the fuel inlet
and drain connections to 20 {o 25 ft-lbs [27 to 34
Nem] in the flange injectors.

Maintenance Adjustment

1. Bar the engine until "A” or 1-6 "V8"” mark on the
pulley, Fig. 2-42, is aligned with the pointeron the
gear case cover. in this position, both valve
rocker levers for cylinder No. 5 must be free
(vaives closed). The injector plunger for cylinder
No. 3 must be at top of its travel; if not, bar the
engine 360 degrees, realign the mark with the
pointer.

B8 TC

Cor

Aor 34 VS

18 VS

Borl
25VS

Fig. 2-42, {N114230). Accessory drive puliey marking -~ N-855

2. Set up 8T-1170 Indicator Support with the indi-
catorextension on the injector plunger top at No.
3 cylinder, Fig. 2-43. Make sure the indicator
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Fig. 2-43, (OM1051L). Extension in contact with plunger

extension is secure in the indicator stem and not
against the rocker lever.

Note: Cylinder No. 3for injector setting and cylinder
No. 5 for valve setting are selected for illustration
purposes only. Any cylinder combination may be
used as a starting point. See Table 2-12.

Table 2-12: Injector and Valve Set Pasition
N-855 Engines

Bar in Pulley Set Cylinder

Direction Position Injector Valve
Start A or 1-6VS3 3 5
Adv. To B or 2-5VS 6 3
Adv. To C or 3-4v§ 2 6
Adv. To Aor i-6VS 4 2
Adv. To B or 2-5V8 1 4
Adv. To Cor3-4vs 5 1

3. Using ST-1193 Rocker Lever Actuator, Fig. 2-44,
or equivalent, bar the lever toward the injector
until the piunger is bottomed to squeeze the oil
fitlm from the cup. Aliow the injector plunger to
rise, then bottom again. Set the indicator at zero
{0}. Check the extension contact with the plunger
top.

4. Bottom the plunger again, release the lever; the
indicator must show travel as indicated in Table
2-12. Adjust as necessary.

5. Ifloosened, tighten the locknut to 40 {0 45 ft-lbs
[54 to 61 Nem] and actuate the injector plunger
several times as a check of the adjustment.
Tighten to 30 to 35 ft-1bs [41 to 47 Nem] when
using ST-669 Adapter.

Fig. 2-44, {OM1052L). Actuating rocker lever

Table 2-13: Adjustment Limits Using Dial
indicator Method Inch [mm] N-855 Engines

Injector Plunger

Qil Travel Valve Clearance
Temp. Inch [mm] Inch [mm]
Adj. Value Intake Exhaust

Aluminum Rocker Housing

Cold 0.170 .01 0.023
[4.32] [0.28] {0.58]

Hot 0.170 0.011 0.023
{4.32] [0.28} [0.58]

Cast Iron Rocker Housing

Cold 0.175 Cc.013 0.025
[4.45] [0.32] {0.63]

Hot 0.170 0.011 0.023
[4.32} [0.28] [0.58]

NT-855 (Big Cam only — Non Top-Stop)
0.228 0.0114 0.023
[5.79] [0.28] [0.58]

Note: Check engine dataplate for injector and valve
setting. '

Adjust Injectors and Valves (Torque
Method) V-1710, NH-743, N-855 C.1.D.
Engines

Timing Mark Alignment

1. If used, pull the compression release lever back
and block inthe open position only while barring
the engine.
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2. Loosenthe injector rocker lever adjusting nuton
all cylinders. This will aid in distinguishing be-
tween cylinders adjusied and not adjusted.

Note: Before adjusting the injectors and valves be
sure to determine if the rocker housings are cast
iron or aluminum and use the appropriate setting.

3. Bar the engine in the direction of rotation until a
valve set mark (Fig's. 2-45, 2-46 and 2-47) aligns
with the mark or pointer on the gear case cover.
Example: Aor1-6"VS" on inline Engines or 1-6R
V8" on V-1710 Engines.

4, Check the valve rocker levers on the two cylin-
ders aligned as indicated on the pulley. On one
cylinder of the pair, both rocker levers will be free
and the valves closed; this is the cylinder 1o be
adiusted.

Fig. 2-46, (N114220-A). Vaive set mark — N-855

5. Adjust the injector plunger first, then the cross-
heads and valves to the clearances indicated in
the foliowing paragraphs.

6. For the firing order see Table 2-14 for inline
Engines and Table 2-15 and Fig. 2-47 for V-1710
Engines.

Jooolooo |

000|000 N

Fig. 2-47, (V414231). V-1710 piston position

Table 2-14: Engine Firing Order N-855 Engines

Right Hand Left Hand
Rotation Rotation
1-5-3-6-2-4 1-4~-2-6-3-5

Table 2-15: Firing Order V-1710 Engines

Right Hand -
1L-8R-2L-5R-4L-3R~-6L-1R-5L-2R-3L-4R
Left Hand —
1L-4R-3L-2R-5L.-1R-6L-3R-4L-5R-2L -6R

7. Continueto bar the engine to the next “VS” mark
and adjust each cylinder in the firing order,

Note: Only one cylinder is aligned at each mark.
Two complete revolutions of the crankshaft are
required to adjust all cylinders.

Injector Piunger Adjusiment

The injector plungers must be adjusted with an
inch-pound torque wrench to a definite torque set-
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Fig. 2-49, (OM1037L). Adjusting injector plunger - V-803

ting. Snap-On Model TE-12 or torque wrench and a
screwdriver adapter can be used for this adjust~
ment. See Fig's. 2-48 and 2-49.

1. Turn the adjusting screw down until the plunger
contacts the cup and advance an additional 15
degrees to squeeze the ¢i! from the cup.

Note: Number one L and one R cylinders on V-1710
Engines are at the gear case of the engine.

2. L.oosen the adjusting screw one turn; then using
a torque wrench calibrated in inch-pounds and a
screwdriver adapter tighten the adjusting screw
to the value shown in Table 2-16 and tighten the
locknutto 4010 45 fi-ibs [54 to 61 Nem] torgue. H
ST-669 Torque Wrench Adapter is used, torque
to 30 to 35 ft-ibs [41 to 47 Nem].
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Crosshead Adjustment

Crossheads are used to operate two valves with one
rocker lever. The crosshead adjustment is provided
to assure equal operation of each pair of valves and
prevent strain from misalignment.

1. Loosen the valve crosshead adjusting screw
locknut and back off the screw {4, Fig. 2-50) one
turn.

Table 2-16: Injector Plunger Adjustment —
inch-lbs [Nem]

Cold Set Hot Set

V-1710 Engines
50 [0.6]

NH-NT-743 and 855 Engines
Cast lron Rocker Housing

48 [5.4]
Aluminum Rocker Housing
71 8.1}

72 [8.1]

72 [8.1]

Fig. 2-50, {N21461). Valve crosshead

2. Use light finger pressure at the rocker lever con-
tact surface (1) to hold the crosshead in contact
with the valve stem {2).

3. Turndownthe crosshead adjusting screw until it
touches the valve stem (3).

4. Using ST-669 Torgue Wrench Adapter, tighten

the locknut to 22 to 26 fi-ibs [30 to 35 Nem]. i
8T-669 is not avaijlable, hold the screws with a
screwdriver and tighten the locknuts to 25 to 30
ft-Ibs [34 to 41 Nem].
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5. Check the clearance between the crosshead and
the valve spring retainer with a wire gauge. There
must be a minimum of 0.020 inch [0.51 mm]
clearance at this point.

Valve Adjustment

The same engine position used in adjusting the
injectors is used for setting the intake and exhaust
valves.

1. While adjusting the valves, make sure that the
compression release, on those engines so equip-
ped, is in the running position.

2. Loosen the locknut and back off the adjusting
screw. insert a feeler gauge between the rocker
lever and crosshead. Turn the screw down until
the lever just touches the gauge and lock the
adjusting screw in this position with the locknut.
Tighten the locknut to 40 to 45 ft-Ibs [54 to 61
Nem] torque. When using ST-669 torque to 30 to
35 fi-lbs [41 to 47 Nem].

3. Always make final valve adjustment at stabilized
engine lubricating oil temperature. See Table 2-
17 for the appropriate valve clearances.

Table 2-17: Valve Clearances — Inch [mm]

intake Valves Exhaust Valves

Cold Set Cold Set
V-1710 Engines

0.014 [0.36) 0.027 [0.69]
NH-NT-743 and 855 Engines

Cast Iron Rocker Housing

0.016 [0.41] 0.029 [0.74]
Aluminum Rocker Housing

0.014 [0.36] 0.027 [0.69)

Injector and Valve Adjustment Using
3375004 Dial Indicator Kit KT/KTA19 Engines

This method involves adjusting the injector plunger
travel with an accurate dial indicator. A check can
be made of the adjustment without disturbing the
locknut or screw setting. The valves can also be
checked or set while adjusting the injectors by this
method. See Table 2-18.

3375004 Injector Adjustment Kit is used to adjust

the injectors with or without Jacobs Brake units
instailed.

it is essential that the injectors and valves be in
correct adjustment at all times for the engine to
operate properiy.

Table 2-18: Injector and Valve Set Position
KT/KTA19

Barin Pulley Set Cylinder
Direction Position Injector Valve
Start A 3 5
Adv. To B 6 3
Adv. To C 2 6
Adv. To A 4 2
Adv. To B 1 4
Adv. To C 5 1

Firing Order 1-5-3-6-2-4

Cne controls engine breathing; the other controls
fuel delivery to the cylinders.

Operating adjustments must be made using the cor-
rect vajues as stated.

injector and Vaive Adjustment

Note: Do not use the fan to rotate the engine.
Remove the shaft retainer clip. Fig. 2-51, and press
the shaft inward until the barring gear engages the
drive gear; then advance. After the adjustments are
complete retract the shaft and install the retainer
clip into the safety lock groove.

Fig. 2-51, {K11919), Engine barring arrangement — KT/KTA19

. -



Caution: The barring mechanism gear must be
completely engaged when barring the engine to
avoid damage to the teeth of the gear.

1. Bar the engine in the direction of rotation until
“B" mark on the pulley, Fig. 2-52, is aligned with
pointer on the gear case cover. in this position,
both valve rocker levers for cylinder No. 3 must
be free (valves closed). The injector plunger for
cylinder No. 6 must be at top of travel; if not, bar
the engine 360 degrees, realign the marks with
the pointer.

Steel Stamp Timing Data
on This Surface
i

Surface B ——-‘\—

Fig. 2-52, (K11820). Accessory drive pulley marking — KT/KTA19

Note: The injector and valves on any one (1)
cylinder can not be set at the same valve set posi-
tion. Exampie: i the rocker levers on No. 3 cylinder
are free (valves closed) the injector plunger travel
on No. 6 cylinder is a starting point. See Table 2-18.

2. Install 3375004 Dial Indicator Assembly to the
rocker housing, {3375005) exiension must go
through the opening in the Jacobs Brake hous-
ing and contact the injector plunger top, Fig.
2-53.

3. Screw the injector lever adjusting screw down
until the plunger is bottomed in the cup, back off
approximately 1/2 turn then bottom again, set the
dial indicator at zero (0}.

Note: Care must be taken to assure the injector
plunger is correctly bottomed in the cup, without
overtightening the adjusting screw, before setling
the dial indicator.

4. Back the adjusting screw out until a reading of
0.304 inch [7.72 mm], reference Table 2-19, is
obtained on the dial indicator. Snug tighten the
locknut.
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Fig. 2-53, (OM1061L). Dial indicator in place — extension in
contact with plunger

5. Using 3375009 Rocker Lever Actuator Assembly
and {3375007) Support Plate, bottom the injector
plunger, check the zero (0} setting. Fig. 2-54.
Allow the plunger to rise siowly; the indicator
must show the plunger travel to be within the
range indicated in Table 2-19.

Table 2-19: Adjustment Limits Using Dial Indicator
Method inch [mm] KT/KTA18 Engines

Injector Plunger Valve Clearance

Travel Intake Exhaust
0.304 4+ 0.001 0.014 0.027
[7.72 & 0.03} [0.36] [0.69]
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6. Using ST-669 Torgue Wrench Adapter to hold
the adjusting screw in position, torque the lock-
nutto 30io 35 ft-lbs [41 to 47 Nem]. iithe torque
wrench adapter is not used, hold the adjusting
screw with ascrewdriver, torque the locknuts to
40 to 45 fi-lbs [54 to 61 Nem].

7. Actuate the injector plunger several times as a
check of the adjustment. Remove the dial indi-
cator assembly.

Caution: I Jacobs Brake is not used, be sure the
crossheads are adjusted before setting the valves,
See Crosshead Adjustment following.

B. Adjust the valves on the appropriate cylinder as
determined in Step 1 and Table 2-18. Tighten
the locknuts the same as the injector locknut.

9. ifJacobs Brakeis used, use3375012(0.018inch
[0.46 mm)] thick) Feeler Gauge and 3375008
Torque Wrench Extension, set the exhaust valve
crosshead to Jacobs Brake slave piston clear-
ance, Fig. 2-55.

Fig. 2-55, (OM1063L). Adjusting crosshead to slave piston
clearance

Note: Turn both adjusting screws alternately and
evenly until the crosshead and feeler gauge contact
the slave piston and the adjusting screws are bot-
tomed on the valve stem. Back the adjusting screws
out one-fourth (1/4) to one-halt (1/2) turn. Starting
with the outer adjusting screw {next to water mani-
fold), then moving to the screw under the rocker
lever, retighten gradually until the crosshead and
feeler gauge contact the siave piston. Snug tighten
the tocknuis,

10. Hold the crosshead adjusting screws with a
screwdriver, torque the locknuts 22 to 26 ft-lbs
{30 to 35 Nem}] using 3375008 Extension and
torque wrench.

11. See Table 2-18 for valve clearance values.

12. Repeat the adjustment procedure for each cyi-
inder. See Tabie 2-18 for firing order and injector
and valve set positions.

Crosshead Adjustment

Crossheads are used 10 operate two valves with one
rocker lever. The crosshead adjustment is provided
o assure equal operation of each pair of valves and
prevent strain from misalignment.

1. Loosen the valve crosshead adjusting screw
locknut and back off the screw (4, Fig. 2-56) one
turn.

LA
wlels)

Fig. 2-56, {(K21924). Vaive crosshead

2. Use light finger pressure at the rocker lever con-
tact surface (1) to hold the crosshead in contact
with the valve stem (2) (without adjusting screw).

3. Turn down the crosshead adjusting screw until it
touches the valve stem (3).

4. Using ST-669 Torgue Wrench Adapter, tighten
the locknuts to 22 to 26 fi-ibs [30 to 35 Nem]. If
S8T-669 is not available, hold the screws with a
screwdriver and tighten the locknuts to 25 to 30
ft-1bs [34 to 41 Nem].

5. Check the clearance {8) between the crosshead
and valve spring retainer with a wire gauge.
There must be a minimum of 0.025 inch [0.64
mm] clearance at this point.



Injector and Valve Adjusting Using
3375004 Dial Indicator Kit
(KT/KTA38 and KTAS50 Engines)

Valve Set Mark Alignment

Note: KT/KTA38 and KTASD injectors, crossheads
and valves are adjusted to the same values. Refer to
Fig's. 2-57 and 2-58 for specific cylinder arrange-
ment and engine firing order.

w [0 & @@ G -
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Firing QOrder
1R-6L-5R 2L IR-4L-6R-IL-2R-5L-4R-3L

Fig. 2-57, (K21916). Cylinder arrangement and firing order
~- KT/KTA3B

I

Re ]

I

te| |GDEEEEDED GO EDH.

Firing Order
V-16 ~1R-1L-3R-3L-7R-7L-5R-5L-8R-8L-6R-6L-2R-2.-4R-4L

Fig, 2-58, (OM204}). Cylinder arrangement and firing order
— KTABD

Three locations are provided where valve and injec-
tor alignment marks may be viewed. injector plunger
travel and valves both may be set on one cylinder at
the same valve set iocation. The crankshaft must be
turned through two (2) complete revolutions to
properly set all injector plunger travel and valves.

Note: The barring mechanism may be located on
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either the left bank or right bank at the flywheel
housing. The cover plate on opening "A” or “C”
directly above the barring mechanism must be
removed when viewing the timing marks at the fly-
whee! housing.

1. When viewing the engine at the vibration damper,
Fig. 2-59, align the timing marks on the damper
with the pointer on the gear case cover,

:\.-.L'_'.‘. 2 I

Fig. 2-58, {(K21917). Valve set marks on vibration damper

~KT/KTAZS

2. When barring the engine from the right bank at
the flywheel housing "A" VS timing marks on the
flywheel (1, Fig. 2-60) must align with the scribe
mark (2) when viewed through the opening
marked “A" on the flywheel housing.

housing — KT/KTA38

3. When barring the engine from the left bank at the
fiywheel housing “C" V8 timing marks on the
flywheel (1, Fig. 2-61) must align with the scribe
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mark {2) when viewed through the opening
marked “C" on the flywheel housing.

Caution: When aligning valve set marks at either
fiywheel housing iocation, care must be taken ic
assure that “A"” or “C" vaive set marks on the fly-
wheel maich “A” or “C” marks on the fiywheel hous-
ing opening.

g B> DL T
Fig. 2-61, (K21918). Engine barring device

Injector Plunger Adjustment

1. Bar the engine in the direction of rotation untii
the appropriate valve set mark is aligned with the
scribe mark on the flywheel housing or until a
valve set mark on the vibration damper is aligned
with the pointer on the gear case cover.

Note: Any valve set position may be used as a start-
ing point when adjusting the injectors, crossheads
and valves. Determine which of the two {2) cylinder
indicated have both valves closed (rocker levers
free}. This cylinder isin position for injector plunger
travel, crosshead and valve adjustment.

2. Setup 3375007 Support Block ontherocker lever
housing, of the cylinder selected, with the 3375005
dial indicator extension on the injector plunger
iop. Fig. 2-62.

Note: Make sure 3375008 Dial Indicator extensionis
secure in the indicator stem and is not touching the
rocker lever.

3. Usingthe rockeriever actuator, Fig. 2-63, depress
the lever toward the injector until the plungeris
bottomed in the cup to squeeze the oil film from
the cup. Allow the injector plunger to rise, bottom
again, hold in the bottom position and set the

indicator zero (0). Check the extension contact
with the plunger top.

4. Allow the plungertorise then bottom the plunger
again, release the lever, the indicator must show
travel as indicated in Table 2-20. Adjust as
necessary.

Fig. 2-82, (K21920;. Dial indicator in place — extension in contact
with plunger

Fig, 2-63, {K21821). Boltoming injector plunger in cup

Table 2-20: Adjustment Limits Using Dial Indicator
Method Inch Imm] KT/KTA38 and KTAS5) Engines

Injector Piunger Valve Clearance

Travel Intake Exhaust
0.308 = 0.0 0.014 0.027
[7.82 & 0.03] [0.36] {0.69]




5. Ifthe adjusting screw locknuts were joosened for
adjustment, tighten to 40 to 45 fi-ibs [54 to &1
Nem] torque and actuate the plunger several
times as a check of the adjustment. Tighten the
tocknuts to 30 to 35 fi-Ibs [41 to 47 Nem] torque
when using ST-669 Torque Wrench Adapter.

8. Remove 3375004 Kit.
Crosshead Adjustment

Crossheads are used to operate two valves with one
rocker lever, an adjusting screw is provided to
assure equal operation of each pair of valves and
preventstrain from misalignment. Crosshead adjust-
ment changes as a result of valve and seat wear
during engine operation.

1. Loosen the adjusting screw locknut, back off the
screw (4, Fig. 2-56) one turn.

2. Uselight finger pressure at the rocker lever con-
tact surface {1) to hold the crosshead in contact
with the vaive stem (2). The adjusting screw
should not touch the vaive stem (3} at this point.

3. Turn down the adjusting screw until it touches
the vaive stem (3).

4. Using 3375008 Torque Wrench Extension to hold
the adjusting screw in position, tighten the lock-
nut to 22 to 26 ft-ib [30 to 35 Nem) torque. If the
torque wrench adapter is not used, hold the
adjusting screw with a screwdriver, tighten the
locknut to 25 to 30 fi-Ib [34 to 41 Nem] torque.

5. Check the clearance (6) between the crosshead
and the valve spring retainer with a gauge. There
must be a minimum of 0.025 inch {0.64 mm]
clearance at this point.

Valve Adjustment

1. Insertthe correct thickness feeler gauge between
the rocker lever and the crosshead for the valves
being adjusted. See Table 2-20for valve clearance.

Note: Exhaust valves are toward the front of the
engine in each cylinder head on the LB side and are
toward the rear of the engine in each cylinder head
on the RB side.

2. i adjustment is required, loosen the locknut and
turn the adjusting screw down until the rocker
lever just touches the feeler gauge; lock the
adjusting screw in this position with the tocknut.

3. Tighten the {focknut to 40 to 45 fi-lb [54 to 61
Nem]torque. When using ST-668 Torque Wrench
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Adapter tighten the locknuts to 30 to 35 fi-Ib [41
to 47 Nemj torgue.

After completing the injector plunger travel, cross-
head and valve adjustment on this cylinder bar the
engine in the direction of rotation until the next
valve set mark is aligned with the scribe mark at the
flywheel housing or the pointer on the gear case
cover; repeat the procedure. See Fig's. 2-57 and
2-58 for cyiinder arrangement and engine firing
order,

Change OQil
Change Aneroid Oil

1. Remove fill plug (1, Fig. 2-64) from the hole
marked “Lub oil",

L2 "Lzk, B draf poinz
" 3. Breather pmechly

Fig. 2-64, (N10503). Aneroid
2. Removethe drain plug {2) from the botiom of the
aneroid.

3. Replace the drain plug {2), fill the aneroid with
clean engine fubricating oil. Replace the fill plug

(M.
Replace Aneroid Breather

Remove and replace the aneroid breather (3, Fig.
2-64).
Change Hydraulic Governor Qil

Change oil in the hydraulic governar sump at each
“C" Check.

Use the same grade of cil as used in the engine. See
“Lubricating Oil Specifications™.

Note: When temperature is extremely low, it may be
necessary to dilute the lubricating oil with enough
fuel oil or other special fluid to ensure free flow for
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satisfactory governor action.
Backside Idler Fan Drive

inspecttheidler assemblyto besurethepivoiarmis
not binding. Use the following procedure.

1. Check the idier arm for freedom of movement.

a. Graspthe pulley and move the pulley and arm
away from the fan belt until the arm is nearly
vertical.

b. Release the arm and pulley and allow them to
move back to their original position against
the beits,

¢. The motion of the arm and pulley assembly
shouid be free with no binding.

2. lithe arm appears to be binding or tight, release
the spring tension by placing a box end wrench
over the square knob on the end of the pivot arm
cap and while holding up on the box end wrench,
remove the capscrew which holds the cap in
piace and allow the spring to unwind by allowing
the box end wrench to rotate counterclockwise.

a. With the spring unloaded, rotate the cap until
the slots inside the cap align with the roll pins
in the pivot arm, and remove the cap by pulling
away from the engine. :

b. With the torsion spring unioaded, the pivot
arm should rotate freely. |f it does notappear
free, then the bushings require replacement
or repacking with lubricant.

3. To inspect the bushings, loosen and remove the
large hex head capscrew in the center of the
pivot arm and remove the pivot arm from the
pivot arm support.

a. inspect the shaft for corrosion and clean it as
necessary with fine grade emery cloth,

b. Inspect the bushings and thrust washers,
clean and repack them with a good grade of
lubricant such as:

~ jubriplate
- moly-disulfide grease

c. inspect the O-ring on the pivot arm and
replace it as necessary. Lubricate the O-ring
prior to installation.

d. Reassemblethe pivot arm assembly cap using
a new spring.

e. Retension the new spring and lock the cap in
place. instal! a new fan belt and test the unit.

Clean Complete Oil Bath Air Cleaner
Steam

Steam clean the oil bath cleaner main body screens.
Direct the stream jet from the air outlet side of the
cleaner to wash dirt out in the opposite direction of
air flow.

Solveni-Air Cleaning
1. Steam clean the exterior of the cleaner.
2. Remnove the air cleaner oil cup.

3. Clamp the hose with the air line adapterto the air
cleaner outlet,

4. Submerge the air cleaner in soivent.

5. Introduce airinto the unit at 3 to 5 psi [21 t0 34
kpa] and leave it in the washer 10 to 20 minutes.

6. Remove the cleaner from sclvent and steam
clean thoroughly to remove all traces of soivent.
Dry with compressed air.

Caution: Failure to remove solvent may cause engine
to overspeed until all solvent is sucked from the
cleaner.

7. lf the air cleaner is to be stored, dip it in lubricat-
ing oil to prevent rusting of the screens.

Note: If screens cannot be thoroughly cieaned by
either method, orifthe body is pierced or otherwise
damaged, replace with a new air cleaner.
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“D’”’ Maintenance Checks

At each “D" Maintenance Check, perform all "A",
“B" and “C" checks in addition to those following.
Most of these checks should be performed by a
Cummins Distributor or Dealer and where Cummins
Shop Manuals are available for complete instruc-
tions.

Cilean and Calibrate Injectors

Ciean and calibrate the injectors regularly to pre-
vent restriction of fuel delivery to the combustion
chambers. Because of the special tools required for
calibration, most owners and fleets find it more eco-
nomical to let a Cummins Distributor do the clean-
ing and calibration operations.

Toclean andcalibrate the injectors, referto Bulletin
No. 3379071 and revisions thereto.

After removing the injectors from KT/KTA19, KT/
KTA38 or KTASB0 Engines for cleaning the seal seat
should be removed from the injector (1, Fig. 2-85) or
injector “well” for cleaning, examination and/or
replacement as necessary,

Fig. 2-65, {K11918). injector seal seat — all KT Engines

Caution: There must be only one (1) seal seat used
in each injector “well”. Use of more than one seal
seat per injector will change the injector protrusion
and cause combustion inefficiency.

Clean and Calibrate Fuel Pump

Check the fuel pump calibration on the engine if

required. See the nearest Cummins Distributor or
Dealer for values.

Clean and Calibrate Aneroid

1. Removethefiexible hose or tube from the aner-
oid cover to the intake manifoid.

2. Remove the lead seal (if used), screws and aner-
oid cover.

3. Remove the bellows, piston, upper portion of
thetwo piece shaft and the spring from the aner-
oid body.

Note: Count and record the amount of thread turns
required to remove the upper shaft, piston and bel-
lows from the lower shaft.

4. Place the hex portion of the shaftin a vise, snug
tighten the vise, remove the seli-locking nut,
retaining washer and bellows.

5. Clean the paris in an appoved cleaning solvent,

6. Position the new bellows over the shaft to the
piston, secure with retaining washer and self-
tocking nut. Tighten the self-locking nutto 20to
25 ft-ib [27 to 34 Nem] torgue.

7. install the spring, shaft, piston and beliows
assembly into the aneroid body. As the two
piece shaft is re-assembled, turn the upper por-
tion of the shaft the same amount of thread
turns as recorded during disassembly.

Caution: The amount of thread turns during installa-
tion must correspond with turns during removal to
avoid changing the aneroid seiting.

8. Align the hoies in the bellows with the corre-
sponding capscrew holes in the aneroid body.

9. Position the cover to the body; secure with flat-
washers, iockwashers and fillister head screws.

10. install a new seal. Refer to Bulietin No. 3379084
for sealing instructions and calibration proce-
dure. Calibration, if required, must be performed
by a Cummins Distributor on a fuel pump test
stand.
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11. Reinstall the flexible hose or tube from the an-~
eroid cover to the intake manifold.

Clean Cooling System

The cooling system must be clean to do its work
properly. Scale in the system slows down heat
absorption from water jackets and heat rejection
from the radiator. Use clean water that will not clog
any of the hundreds of smali passages in the radia-
tor or water passages in the block. Clean the radia-
tor cores, heater cores, oil cooler and block pas-
sages that have become clogged with scale and
sediment by chemical cleaning, neutralizing and
flushing.

Chemical Cleaning

If rust and scale have collected, the system must be
chemically cleaned. Use a good cooling system
cleaner and follow the manufacturer's instructions.

Pressure Flushing

When pressure flushing the radiator, open the upper
and lower hose connections and screw the radiator
cap on tight, Use the hose connection on both the
upper and lower connections to make the operation
easier. Attach a flushing gun nozzle to the lower
hose connection and let water run until the radiator
is full. When full, apply air pressure gradually to
avoid damage to the core. Shut off the air and allow
the radiator to refill; then apply air pressure, Repeat
until the water coming from the radiator is clean.

Caution: Do not use excessive air pressure while
starting the water flow. This could split or damage
the radiator core,

Sediment and dirt settle into pockets in the biock as
well as the radiator core. Remove the thermostats
from the housing and flush the block with water.
Partially restrict the lower opening until the block
fills. Apply air pressure and force water from the
lower opening. Repeat the process until the stream
of water coming from the block is clean.

Inspect Water Pump, Fan Hub and idler
Pulley

Inspect the water pump shaft, fan hub and idier for
wobble and evidence of grease leakage. Refertothe
engine shop manual for rebuild and lubricating
procedure for these assemblies,

Rebuilt preiubricated water pumps, fan hubs and
idler assemblies are available from Diesel ReCon,

Incorporated.
inspect Turbocharger
Check Turbocharger Bearing Clearance

Check bearing clearances. This can be done with-
out removing the turbocharger from the engine, by
using a dial indicator to indicate the end-play of the
rotor shaft and a feeler gauge to indicate the radial
clearance. Fig. 2-66.

Fig. 2-66, (OM1085L). Check turbocharger bearing end ¢learance,
Checking Procedure

1. Remove the exhaust and intake piping from the
turbocharger to expose the ends of the rotor
assembly.

2. Remove one capscrew from the front plate (com-
pressor whesl end) and replace it with a long
capscrew. Attach an indicator 1o the long cap-
screw and register the indicator point on the end
ofthe rotor shaft. Push the shaft from end-to-end
making note of the total indicator reading. Fig.
2-66. On T-50, 8T-50 and VT-50 the end clear-
ance should be 0.006 to 0.018 inch [0.15 10 0.46
mmj.

3. If end clearances exceed the limits, remove the
turbocharger from the engine and replace it with
a new or rebuilt unit.

4. Check the radial clearance on the compressor
wheel only.

a. Push the whee! toward the side of the bore.

b. Using a feeler gauge, check the distance
between the tip of the wheel vanes and the
bore. OnT-50, 87-50 and VT-50the ciearance



should be 0.003 to 0.033 inch [0.08 to 0.84
mm].

5. Check T-18A turbochargers as follows:

a. For checking procedures refer to Service
Manual Bulletin No. 3379091,

b. End clearance should be 0.004 to 0.009 inch
[0.10 to 0.23 mm], radial clearance should be
0.003 to 0.007 inch [0.08 to 0.18 mm)]. If the
clearances exceed these limits, remove the
turbocharger(s) from the engine and replace
them with new or rebuilt units.

6. Install the exhaust and intake piping to the
turbocharger(s).

Inspect Vibration Damper
Rubher Damper

The damper hub {1, Fig. 2-67) and the inertia
member (2) are stamped with an index mark {3) to
permit the detection of movement between the two
components.

There should be no relative rotation between the
hub and the inertia member resulling from engine
operation.

Check for extrusion or rubber particles between the
hub and the inertiz member.

Fig. 2-67, (OM1D66L). Vibration damper alignment marks

Ifthere is evidence of inertia member movement and
rubber extrusion, replace the damper.
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Viscous Dampers

Check the damper for evidence of fluid loss, dents
and wobble. Visually inspect the vibration damper's
thickness for any deformation or raising of the
damper’s front cover plate.

1. If a lack of space arocund the damper wili not
permit a visual inspection, run a finger around
the inside and the outside of the front cover
piate. If any variations or deformations are de-
tected, remove the vibration damper and check
as follows.

2. Remove paint, dirt and grime from the front and
rear surface of the damper in four (4) equal
spaced areas. Clean the surface with paint soi-
vent and fine emery cloth.

3. Using a micrometer measure and record the
thickness of the dampers at the four (4} areas
cleaned in Step 3. Take the reading approxi-
mately 0.125 inch [3.18 mm] from the outside
edge of the front cover plate.

4. Replacethe damper if the variation of the four (4)
readings exceed 0.010 inch [0.25 mm].

Viscous vibration dampers should be checked under
the following conditions:

1. At any time the damper is removed from the
engine.

2. Atanytime the engine experiences the following
problems:

&. Gear train failure
b. Accessory drive shaft faiiure

¢. Crankshaft fajiure

d. Damper mounting capscrew failure
e. Flywheel mounting capscrew failure

Viscous vibration dampers should be replaced at
our recommended change interval™* regardiess of
condition. Gellation of the damper’s silicon fluid
occurs after extended service because of the high
shear rates and resulting high temperatures imposed
on the fluid during normal damper operation and, if
the damper has not failed at this time, its faiiure is
imminent.
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Table 2-21: Viscous Vibration Damper Thickness
Specifications — Inch [mm]

Maximum
Damper Allowable *Recommended
Part Number Thickness Change interval
-~ Hours
20633-1 1.981 [50.32] 15000
20634-1 1.644 [41.76} 15000
20835-1 1.142 [29.01] 15000
145789 1.663 [42.24] 15000
180213 1.663 [42.24] 15000
207531 2.574 [65.38] 15000
210758 1.550 [39.37] 15000
211268 1.663 [42.24] 15000
211914 1.981 [50.32} 15600
211915*
211816 1.663 [42.24] 15000
217321 1.663 {42.24] 15000
217322 1.663 [42.24] 15000
217323 1.663 [42.24] 15000
218755 1.663 [42.24] 15000
3005973 2.574 [65.38] 24000
3015464 2.574 [65.38] 24000
3027315 2.574 [65.38] 24000
3511829 1.732 [44.00] Major aoverhaul™"

"Due to vendor manufacturing differences 211915
Vibration Damper maximum aliowable thickness
depends upon the style of damper installed on the
engine. Fabricatedtype 211915 Vibration Dampers,
identified by a2 weld bead on the inside of the
damper where the mounting flange joins the hous-
ing and vendor Part Number 709555, have a maxi-
mum atlowabie thickness of 1.570inch {39.88 mm].
Castand machined type 211915 Vibration Dampers
{vendor Part Number 707843) have a maximum
allowable thickness of 1.550 inch [39.37 mm].

***1f the gear cover is removed and the damper has
more than 300,000 miles or 12,000 hours it should
be replaced.

Air Compressor

All air compressors have a small amount of oil car-
ryover which lubricates the piston rings and moving
parts. When this oil is exposed to normal air com-
pressor operating temperatures over a long period
of time, it will form varnish or carbon deposits.
Cummins Engine Company recommends air com-
pressor inspections every 180,006 miles or 4500

hours. if the following inspections are ignored, the
air compressor piston rings will be affected by high
operating temperatures, and will not seal properly.

Note: The following steps can be made with the air
compressor on the engine.

Discharge Inspection

1. Inspect the entire system for air leaks. Repair as
necessary.

2. Bleed down the air tanks untii there is no pres-
sure in the air system.

3. Remove the air in and air out connections from
the air compressor.

4. Inspect the air discharge line from the air com-
pressor. if the total carbon deposit thickness
(Fig. 2-68) inside the air discharge line exceeds
1/16 inch, remove the head and clean the air
passages thoroughly. Also remove and clean or
replace the discharge line. Contact the nearest
Cummins Distributor or refer to Cummins Bul-
letin 33790586, “Air Equipment Rebuild Manual”
for removing the air compressor head.

QD of discharge line

D of gischarge line

1D of carbon buildup

if X+ X is greater than
116", the discharge line
must be cleaned or
replaced.

Fig. 2-68, {OM21008). Air discharge line

5. Disconnect the dischargeline at the first connec-
tion after the air compressor. If the total carbon
deposit thickness exceeds 1/16 inch, clean or
replace the compiete line.

6. Continue the procedure until the first {wet) tank
or a non-coated connection is reached.

7. Inspect any air driers, spitter valves, or alcohol
injectors in the system for carbon deposits or
malfunctioning parts. Maintain and repair the



parts according to the manufacturer's specifica-
tions.

Intake Inspection

1.

Remove the capscrews, flat washers and lock-
washers securing the unioader vaive assembly to
the cylinder head cover. Remove the unloader
valve assembly and spring from the cylinder head
and cover, Fig, 2-69.

. Remove the three-prong unloader from the un-

loader body.

. Remove the O-ring and packing seal from the

unioader body and discard.
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4. Remove the intake valve, seat, and spring.

5. Remove the exhaust valve assembly. Remove
and discard the O-rings from the exhaust valve
seat.

6. Inspect the air inlet in the cylinder head cover.
Aiso inspect the exhaust valve and seat and the
intake valve and seat. If the parts have carbon
deposits on them, replace the parts. if the parts
do not have carbon deposits, reinstall them with
new O-rings and unioader seals,

If the air compressor requires major repair or addi-
tional troubleshooting, see Cummins Bulletin
3378056, or contact the nearest Cummins Distribu-
tor.
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Backside Idler Fan Drive

Remove the pivot arm assembly, disassemble and
ciean. Replace the Teflon bushings. Inspect the
thrust washers and replace as necessary. Pack
Teflon bushings with Aeroshell No. 5 Lubriplate
(type 130AA) or Moiy-disulfide grease, reassemble
and install the idier assembly.

Clean Crankcase Breathers
(KT/KTA38 and KTAS50 Engines)

Remove the crankcase breathers from the right
bank front and left bank rear of the cylinder block.
Clean in an approved cleaning solvent, dry with
compressed air, install the breather,
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Seasonal Maintenance Checks

There are some maintenance checks which may or
may not fall exactiy into suggested maintenance
schedule due to miles or hours operation but are
performed once or twice each year,

Replace Hose (As Required)

inspect the oil filter and cooling system hose and
hose connections for leaks and/or deterioration.
Particles of deteriorated hose can be carried through
the cooling system or lubricating system and re-
strict or clog small passages, especially radiator
core, and lubricating oil cooler, and partially stop
circulation. Replace as necessary.

Check Preheater Cold-Starting Aid (Fali)

Remove the 1/8 inch pipe plug from the manifold,
near the glow plug, and check the operation of the
preheater as described in Section 1.

Check Shutterstats and Thermatic Fans
(Falt)

Shutterstats and thermatic fans must be setto oper-
ate in the same range as the thermostat with which
they are used. Table 2-22 gives the settings for shut-
terstats and thermatic fans as normally used. The
18010 185°F [8210 81°C] thermostats are used only
with shutterstats that are set to close at 187°F
[86°C] and open at 185°F [91°C].

Check Thermostats and Seals (Fall)

Rernove the thermostats from the thermostat hous-
ings and check for proper opening and closing
temperature.

Most Cummins Engines are equipped with either
medium 170 to 185°F {77 to 85°C] or low 160 to
175°F [71 to 79°C] and in a few cases high-range
180to 185° [82 10 81°C] thermostats, depending on
engine application.

Steam Clean Engine (Spring)

Steam is the most satisfactory method of cleaning a
dirty engine or piece of equipment. | steam is not
available, use an approved solvent to wash the
engine,

All electrical components and wiring should be pro-
iected from the fuli force of the cleaner spray nozzle.

Checking Mountings (Spring)

Tighten Mounting Bolts and Nuts (As Required)

Engine mounting bolts will cccasionally work icose
and cause the engine supports and brackets to wear
rapidly. Tighten all mounting bolts or nuts and
replace any broken or lost boits or capscrews.

Torque Turbocharger Mounting Nuts
{As Required)

Torque all turbocharger mounting capscrews and
nuts to be sure that they are holding securely.
Torque the mounting bolts and supports so that
vibration will be at a minimum. Fig. 2-70.

P
i .

Fig. 2-70, (N11953). Tightening turbocharger moun'ting nuts
Check Fan and Drive Pulley Mounting
(Spring)

Check the fan to be sure it is securely mounted;

tighten the capscrews as necessary. Check the fan
for wobble or bent blades.

Check the fan hub and crankshaft drive pulley {o be
sure they are securely mounted. Check the fan hub
pulley for looseness or wobble; if necessary, remove
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Table 2-22: Thermal Control Settings

Selting With Setting With Sefting With
160 to 175°F 170 to 185°F 180 to 195°F
Control [T1to0 79°C] [77 to 85°C) {82 to 91°C}
Open Ciose Cpen Ciose Open Close
Thermatic Fan 188°F 170°F 190°F 182°
[85°C] [77°C) [88°C} [82°C)
Shutterstat 180°F 172°F 185°F 177°F 185°F 187°F
[82°C) {78°C) [85°C} [81°C] [91°C] [86°C]
Meadulating 175°F 185°F
Shutters Open [79°C] [85°C] [91°C]

the fan pilot hub and tighten the shaft nut. Tighten
the fan bracket capscrews.

Check Crankshaft End Clearance (Spring)

The crankshaft of a new or newly rebuilt engine
must have end clearance as listed in Table 2-23. A
worn engine must not be operated with more than
the worn limit end clearance shown in the same
table. If the engine is disassembied for repair, install
new thrust rings.

Table 2-23: Crankshaft End Ciearance — Inch fmm]

Engine New New Wormn
Series Minimum Maximum Limit
H, NH 0.007 0.017 0.022
NT [0.18] [0.43} [0.56]
V-803 0.005 0.015 0.022
VT-803 [0.131 [0.38} [0.56]
v-378, V-504 0.0D4 0.014 0.022
V-555 [0.101 {0.36] [0.56]
V-1710 0.006 0.013 0.018

[0.15] [0.33] [0.46]
KT/KTA19  0.007 0.017 0.022

[0.18] {0.43] [0.56]
KT/KTA38  0.005 0.015 0.022
KTAS0 £0.13] {0.38] {0.56]

Caution: Do not pry against the outer damper ring.

Thecheck can be made by attaching an indicator to
rest against the damper or pulley, while prying
againstthe front coverand inner part of the puliey or
damper. End clearance must be present with the

engine mounted in the unit and assembied to the
transmission or converter.

Check Heat Exchanger Zinc Plugs (Spring)

Check the zinc plugs in the heat exchanger and
change if they are badly eroded. Frequency of
change depends upon the chemical reaction of raw
water circulated through the heat exchanger.
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Providing and maintaining an adequate supply of
clean, high~-quality fuel, lubricating oil, grease and
coolantin an engine is one way of ensuring long life
and satisfactory performance.

Lubricant, Fuel and Coolant

The Functions of Lubricating Oil

The lubricating oil used in 2 Cummins engine must
be muiltifunctional. It must perform the primary
functions of:

Lubrication by providing a film between the moving
parts o reduce wear and friction.

Cooling by serving as a heat transfer media to carry
heat away from critical areas.

Sealing by filling in the uneven surfaces in the
cylinder wall, vaive stems and turbocharger oil
seals,

Cleaning by holding contaminantsin suspension to
preventa build up of deposits on the engine surfaces.

In addition, it must also provide:

Dampening and cushioning of components that
operate under high stress, such as gears and push
tubes.

Protection from oxidation and corrosion.

Hydraulic Action for components such as Jacobs
Brake and hydrauiic controls.

Engine lubricating 0il must be changed when it can
no longer perform its functions within an engine. Ol
does not wear out, but it becomes contaminated to
the point that it can no longer satisfactorily protect
the engine. Contamination of the oil is a hormal
result of engine operation. During engine operation
a wide variety of contaminants are introduced into
the oil. Some of these are:

Byproducts of Engine Combustion — asphaltenes,
soot and acids from partially burned fuel.

Acids, varnish and sludge which are formed as a
resultof the oxidation of the oil as it breaks down or
decomposes.

Dirt entering the engine through the combustion air,
fuel, while adding or changing lubricating oil.

The oil must have an additive package to combat
these contaminates. The package generally con-
sists of;

Detergents/Dispersants which keep insoluble mat-
ter in suspension until they are filtered from the oil
or are removed with the il change. This prevenis
sludge and carbon deposits from forming in the
engine.

inhibitors to maintain the stability of the oil, prevent
acids from attacking metal surfaces and prevent
rust during the periods the engine is not operating.

Other Additives that enable the oil to lubricate
highly loaded areas, prevent scuffing and seizing,
control foaming and prevent air retention in the oil.

Oil Performance Classification System

The American Petroleum institute (API}, The Amer-
ican Society for Testing and Materials (ASTM) and
the Society of Automotive Engineers (SAE) have
jointly developed and maintained a system for clas-
sifying lubricating oil by performance categories.
The following are brief descriptions of the AP cate-
gories used in the Cummins oii performance recom-
mendations.

CC (Eguivalent to MIL-L-2104B). This category
describes cils meeting the requirements of the mil-
itary specification MIL-L-2104B. These oils provide
low temperature protection from sludge and rust
and are designed to perform moderately well at high
temperature. For moderate-duty service.

CD (Equivalent o Series 3 and Mil-L-45199B). This
category described oils meeting the requirements
of the Series 3 specification and MiL-1-45199B.
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These oils provide protection from deposits and
oxidation at high temperature. For severe-duty ser-
vice.

$C {Equivalent to 1864 MS Oils.) This categary de-
scribes oits meeting the 1864-1967 requirements of
automobile manufacturers. Primarily for use in auto-
mobiles, it provides low temperature anti-studge
and anti-rust protection required in alight-duty die-
sel service such as a stop-and-go operation.

SD (Equivalent to 1968-1871 MS Oils.) This cate-
gory describes oils meeting the 1864-1967 require-
ments of automobile manufacturers. Primarily for
use in automobiles, it provides low temperature
anti-siudge and anti-rust protection required in a
light-duty diesel service such as a stop-and-go
operation. It may be substituted for SC category.

SE (Equivalent to 1872 MS Qils.) This category de-
scribes oils meeting the 1972 requirements of auto-
mobile manutfacturers. Primarily for use in automo-
biles, it provides protection from high temperature
oxidation and low temperature anti-siudge and anti-
rustas required in a light-duty diesel servicesuch as
a stop-and-go operation. It may be substituted for
SC category.

CB (No equivalent Specification.) These oils were
usually referred to as Suppiement 1 oils. This cate~
gory describes oils which met the requirements of
the military specification MiL~1-2104A where the
diesel engine test was run using fuel with a high
sulphur content. For moderate duiy service. QOils in
this performance category should not be used in
Cummins Engines.

The Engine Manufacturers Association (EMA) pub-
lishes a book entitied “Lubricating Oils Data Book”.
Copies may be purchased from the Engine Manu-
facturers Association, 111 E. Wacker Drive, Chi-
cago, It 60601. This book lists commercially avail-
able oiis by oil company and brand name with the
API performance categories met by each brand.

Oil Performance Recommendations

Cummins Engine Co., Inc¢., does not recommend
the use of any specific brand of engine lubricating
oil. Cummins recommends the use of oil designed
{o meet the following API categories:

CC jor use in naturally aspirated engines.
CC/CD ior use in turbocharged engines.

CC/SC for use only in engines that operate in a

light-duty service including standby and emergency
operation.

Dual Categories are used where more protection is
required than is provided by a single category.
CC/CD and CC/SC categories indicate that the oil is
blended to meet the performance level required by
each single category.

A sulfated ash limit has been placed on lubricating
oil for use in Cummins engines. Past experience has
shown that oils with a high ash content may produce
deposits on valves that can progress o guttering
and valve burning. A maximum sulfated ash content
of 1.85 mass % is recommended for all oil used in
Cummins engines except engines fueled with natu-
ral gas. For natural gas engines a sulfated ash range
of 0.03 to 0.85 mass % is recommended, Cummins
Engine Co., Inc., does not recommend the use of
ashless oils for natural gas engines. When the ash
content is below .15 mass %, the ash should repre-
sent organo-metallic anti-wear additives.

Break-In Qils

Special “break-in" lubricating oils are not recom-
mended for new or rebuilt Cummins engines. Use
the same lubricating oils used in normal engine
operation.

Viscosity Recommendations

The viscosity of an oil is a measure of its resistance
1o flow. The Society of Automotive Engineers has
classified engine oils in viscosity grades; Table 3-1
shows the viscosity range for these grades. Qils that
meet the low temperature (0°F [-18° C] requirement
carry a grade designation with a “W'" suffix. Qils that
meet both the low and high temperature require-
ments are referred to as multigrade or muitiviscosity
grade oils.

Multigraded oils are generally produced by adding
viscosity index improver additives to retard the
thinning effects a low viscosity base oil will expe-
rience at engine operating temperatures. Multigrad-
ed oils that meet the requirements of the AP! classi-
fications, are recommended for use in Cummins
engines.

Cummins recommends the use of multigraded tub-
ricating oil with the viscosity grades shown in Table
3-2. Table 3-2 shows Cummins viscosity grade
recommendations at various ambient temperatures.
The only viscosity grades recommended are those
shown in this table.



Cumming has found that the use of muitigraded
lubricating oil improves oil consumption control,
improved engine cranking in cold conditions while
maintaining lubrication at high operating tempera-
tures and may coniribute to improved fuel con-
sumption. Cummins does not recommend the use
of single grade lubricating oils. In the event that the
recommended multigrade oil is not available, single
grade oils may be substituied.

Caution: When singie grade oil is used, be sure that
the oil will be operating within the temperature
ranges shown in Table 3-3.

Specifications and Torque 3-3

The primary criterion for selecting an cil viscosity
grade is the lowest temperature the oil will expe-
rience while in the engine oil sump. Bearing prob-
lems can be caused by the lack of lubrication during
the cranking and start up of a cold engine when the
oil being used is too viscous to flow properly.
Change 1o a lower viscosity grade of oil as the
temperature of the oil in the engine oil sump reaches
the lower end of the ranges shown in Table 3-2.

Table 3-1: SAE Viscosity Grades for Engines Oils

Viscosity? Borderline Viscosity?

SAE Centipoises Pumping Centistokes (¢5%)
Viscosity at Temperature, °C Temperature? at 100°C
Grade Maximum Maximum Min. Max.

ow 3250 at -30 -35 3.8

5w 3500 at -25 -30 3.8
10W 3500 at -20 -25 4.1
15W 3500 at -15 -20 56
20w 4500 at -15 ~15 5.6
25W 6000 at- & -16 9.3
20 - - 56 9.3
30 - — 9.3 12.5
40 - - 12.5 16.3
50 - — 16.3 21.9

System Effective March 1982, Superceding J30G0d

1. Cold cranking simulator ASTM D2602
2. Mini-rotary viscometer ASTM D3829
3. ASTM 0445

Table 3-2: Cummins Recommendations for
Viscosily Grade vs. Ambient Temperature

SAE Viscosily Ambient

Grade* Temperature*

Recommended

10W - 30 ~13°F 10 95°F [-25°C to 35°C}

15W - 40 14°F and above [-10°C and above]
20W - 40 32°F and above [0°C and above]

"SAE-5W mineral oils should not be used.
“TFortemperatures consistentiy below -13°F [-25°C] See
Tabie 4.

Table 3-3: Aliernale Oil Grades

10W ~13°F to 32°F {~25°C to 0°C]
20w 23°F {0 68°F [-5°C to 20°C]
20W-207 23°F to 68°F [-5°C to 20°C]

20 23°F to B8°F {-5°C to 20°C)

30 39°F and above [4°C and above]
40 50°F and above {10°C and above]

*20W-20 is not considered a multigrade even though it
meets two grades,
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Synthetic Lubricating OHl

Synthetic oils for use in diesel engines are primarily
blended from synthesized hydrocarbons and esters.
These base oils are manufaciured by chemically
reacting lower molecular weight materials to pro-
duce a lubricant that has planned predictable pro-
perties.

Synthetic oil was developed for use in extreme
environment where the ambient temperature may
be as low as -50°F [~45°C] and extremely high
engine temperatures at up to 400°F {205°C]. Under
these extreme conditions petroleum base stock lu-
bricants (mineral ail) do not perform satisfactorily.

Cummins Engine Co., inc. recommends synthetic
lubricating oil for use in Cummins engines operat-
ing in areas where the ambient temperature is con-
sistently lower than -13°F [-25°C), Synthetic lubri-
cating oils may be used at higher ambient tempera-
fures provided they meet the appropriate AP| Service
categories and viscosity grades,

Cummins Engine Co., Inc. recommends the same
oil change interval be followed for synthetic lubri-
cating oil as that for petroleum based lubricating oil.

Arctic Operations

For engine operation in areas where the ambient
temperature is consistently below -13°F [-25°C]
and where there is no provision to keep the engine
warm when it is not operating, the lubricating oil
should meet the requirements in the following table.

Table 3-4: Arctic Oil Recommendations

Parameter
{Test Method) Specifications
Performance API Classification CC/8C
Quality Level API Classification CC/CD
Viscosity 10,000 mPaes Max. at
~31°F [-35°C]
4.1 mm?s Min. at
212°F F100°C)
Pour Point Min. of 9°F [5°C] Below the
{ASTM D-97} t.owest Expected Ambient
Temperature

Suifated Ash Content
(ASTM D-B74)

1.85% by Weight Maximum

0Oil meeting these requirements usually have syn-
thetic base stocks. BAE 5W viscosity grade syn-
thetic oils may be used provided they meet the min-
imum viscosity requirement at 212°F {100°C].



Grease

Cummins Engine Company, inc., recommends use
of grease meeting the specifications of MIL-G-35845,
excluding those of sodium or soda soap thickeners.
Contact the tubricant supplier for grease meeting

these specifications.

TEST

TEST PROCEDURE

High-Temperature Performance

Dropping point, °F. ASTM D 2265
350 min.
Bearing life, hours *FTM 331
at 300°F
10,000 rpm 600 min.

Low-Temperature Properties

Torgue, GCM ASTM D 1478
Start at 0°F 15,000 max.
Run at 0°F 5,000 max.

Rust Protection and Water Resistance

Rust Test ASTM D 1743
Pass

Water resistance, % ASTM D 1264
20 max.

Stability

Oil separation, % *FTM 321

30 hours @ 212°F 5 max.

Penetration

Worked ASTM D 217
250-300

Bomb Tesi, PSI Drop ASTM D 842

100 Hours 10 max.

500 Hours 25 max.

Copper, Corrosion *FTM 5308
Pass

Dirt Count, Particles/cc *FTM 3005

25 Micron + 5,000 max.

75 Micron + 1,000 max.

125 Micron + None

Rubber Swell *FTM 3603
10 max.

* Federal Test Method Standard No. 781a.
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Caution: Do not mix brands of grease, Damage to
the bearings may result. Excessive lubrication s as
harmful as inadequate lubrication. After lubricating
the fan hub, replace both pipe plugs. Use of fittings
will alfow the lubricant to be thrown out, due to
rotative speed.
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Construction and industrial

Fuel Oif

Cummins diesel engines have been developed to
take advantage of the high energy content and gen-
erally lower cost of No. 2 Diesel Fuels, Experience
has shown that a Cummins diesel engine will also
operate satisfactorily on-No. 1 fuels or other fuels
within the following specifications.

Recommended Fuel Oil Properties:

Viscosity
{ASTM D-445)

Cetane Number
(ASTM D-613)

Sulfur Content
(ASTM D-128 or 1552)

Water and Sediment
(ASTM D-17956)

Carbon Residue
(Ransbotiom ASTM
D-524 or D-189)

Fiash Point
(ASTM D-33)

Density
{(ASTM D-287)

Cloud Point
(ASTM D-97)

Active Sulfur-Copper
Strip-Corrosion
{(ASTM D-130)

Ash
{ASTM D-482)

Distillation
{ASTM D-86}

1.3 to 5.8 CentiStoke
[1.3 1o 5.8 mm? Per Second]
at 104°F [40°C).

40 minimum except in cold
weather or in service with
prolonged low loads, a higher
cetane number is desirable.

Not to exceed 1% by weight.
Not to exceed 0.1% by weight.

Not to exceed 0.25% by
weight on 10% residue.

125°F [52°C] minimum.
Certain marine registries
require higher flash points.

3010 42°F [-1t0 6°C] A.P.L
at 60°F [16°C] (0.816 to 0.876
Sp. Gr.)

10°F [~12°C] below lowest
temperature expected to
operate at.

Not to exceed No. 2 rating
after 3 hours at 122°F [50°C].

Not to exceed 0.02% by
weight.

The distiliation curve should
be smooth and continuous.
At least 90% of the fuel should
evaporate at iess than 680°F
[360°C]. All of the fuel should
evaporate at less than 725°F
[385°Cl.



Coolant

Water should be clean and free of any corrosive
chemicals such as chloride, suplhates and acids. It
should be kept slightly alkaline with a pH value
range of 8.5to 10.5. Any water which is suitable for
drinking can be treated as described in the following
paragraphs for use in an engine.

Maintain the Fleetguard DCA Water Filter on the
engine. The filter bypasses a small amount of cool-
ant from the system via a filtering and treating ele-
ment which must be replaced periodically.

1. Insummer, with no antifreeze, fill the system with
water.

2. In winter, select an antifreeze and use with water
as required by temperature.

Note: Some antifreeze also contains anti-teak addi-
tives such as inert inorganic fibers, polymer parti-
cles or ginger root. These types of antifreeze should
not be used in conjunction with the water filter. The
filter element will filier out the additives and/or
become clogged and ineffective.

3. Install or replace the DCA Water Filter as follows
and as recommended in Section 2.

New Engines Going Into Service Equipped
With DCA Water Filters

1. New engines shipped from Cummins Engine
Company are equipped with water filters contain-
ing a DCA precharge element. This element is
compatible with plain water or all permanent-
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type antifreeze except Methoxy Propanol. See
Table 3-5 for Methoxy Propancl precharge in-
structions.

. At the first "B” Check (0il change period) the

DCA precharge eiement should be changed to
DCA Service Element. See Table 3-5.

. Replace the DCA Service Element at each suc-

ceeding “B" Check.

a. If make-up coolant must be added between
element changes, use coolant from a pre-
treated supply, see “Make-Up Coolant Speci-
fications”, Section 2.

b. Each time the system is drained, precharge
per coolant specifications, Table 3-5.

. The service element may be changed at the "C”

Check if 3300858 (DCA-4L) direct chemical addi-
tive is added to the cooling system at each “B"
Check between service element changes. One
bottle of direct additive should be used for every
10 galions of cooling system capacity. Add one
bottie for every 15-gallon capacity if methoxy
propanol antifreeze is used in the cooling system.

. To ensure adequate corrosion protection, have

the coolant checked at each third element change
or more often. See "Check Engine Coolant”. Sec-
tion 2.

Table 3-5: Spin-on Type DCA Water Filter

Cooling System Ethylene Glycol Base Antifreeze

Methoxy Propanol Base Antifreeze

Capacity (U.S. DCA-4L Precharge  Service

DCA-4L Precharge  Service

Galions) {P/N 3300858) Eiement(s) (P/N 3300858) Element{s)
0-8 1 WF-2010 1 WF-2011

{P/N 289080 {P/N 3300721}
315 2 WF-2010 2 WF-2011
16-30 5 WF-2010 4 WF-2011
3160 10 {2} WF-2010 8 (2) WF-2011
35-90 12 {(2) WF-2016 8 (2) WF-2017
{(V-1710) {P/N 299086) (P/N 3300724)
70-090 16 {(2) WF-2010 16 (2) WF-2011

(KT38)




Capscrew Markings and Torque Values

Current Usage Much Used Much Used Used at Times Used at Times
Minimum Tensile To 1/2-—69,000 [476] To 3/4--120,000 [827] To 5/8-140,000 [9651 150,000 {1 034]
Strength PSI To 3/4-64,000 [421] To 1—115,000 {7831 To 3/4—133,000 {917]

MPa To 155,000 [378]

Quality of Material Indeterminate ' Minimum Commercial Medium Commercial Best Commercial
SAE Grade Number lor2 5 Gor?7 8

Capscrew Head Markings

Ay
Manufacturer’s marks (*‘ gj
may var 5
v var : N/
These are all SAE {2 —
Grade 5 (3 line) ‘ ‘
7

SRS

Capscrew Body Size Torgque Torque Torgue Torque
{inches) — {Thread) Fi-Lbs [Nem] Ft-Lbs [Nem] Ft-Lbs {Nem] Ft-Lbs [Nem]
/4 ~ 20 571 811] 10 [14] 12 [186]

-~ 28 6 (8] 10 [14] 14 {19]
5/16 — 18 11 [15] 17 (23] 19 [26] ' 24 [33]

- 24 13 [18] 19 [26] 27 [37}
3/8 -~ 18 18 {24] 31 [42) 34 (48] 44 [60}

— 24 20 [27] 35 (47} 49 [66]
7/16 ~ 14 28 {38) 49 {66} 55 {75} 70 {95]

~ 20 30 {41} B8 (75} 78 [106]
172 - 13 38 (53} 75 [102] 85 [115] 105 {142}

-~ 20 41 |56} 85 {115] 120 [163]
9/16 - 12 51 {69} 110 [149] 120 [163] 185 (2107

-~ 18 55 {758] 120 [163] 170 (231}
5/8 — 11 831113] 150 [203] 167 [226] 210 [285]

-~ 18 85 [129] 170 [2371] 240 [325]
3/4 - 10 105 [142] 270 [366] 2806 [380} 375 [508)

-~ 16 115 | 156] 295 [400] 420 [569]
7/8 - 9 160 [217] 385 {638} 440 [597} 605 [820]

-~ 14 175 [237] 435 (590} 675 {915}
1 - B 235 [318] 580 [800] 660 [895] 910 [1234]

— 14 250 [339] 860 [895] 800 [1342]
Notes:
1. Aiways use the torque values listed above when specific torque vaiues are not availabie,
2. Do not use shove values in piace of those specified in other sections of this manual; special attention shouid be observed

when using SAE Grade 6, 7 and 8 capscrews.

3. The above is based on use of clean, dry threads.
4, Reduce torque by 10% when engine oil is used as a fubricant.
5. Reduce 1orque by 20% if new plated capscrews are used.
6. Capscrews threaded into afluminum may require reductions in terque of 30% or more of Grade 5 capscrews torgue and

must attain two capscrew diameters of thread engagement,

Caution: If replacement capscrews are of a higher grade than originally supplied, adhere 10 torque specifications for
that placement.




Troubleshooting

Troubleshooting 4-1

Troubleshosting is an organized study of the prob-
lem and a planned method of procedure for investi-
gation and correction of the difficulty. The chart on
the following page includes some of the problems
that an operator may encounter during the service
iife of a Cummins diesel engine.

Cummins Diesel Engines

The chart does not give all the answers for correc-
tion of the problems listed, but it is meant to stimu-
late a train of thought and indicate a work procedure
directed toward the source of trouble. To use the
troubleshooting chart, find the complaint at the top
of the chart; then follow down that column untii you
cometo a black dot. Referto the left of the dot forthe
possible cause.

Think Before Acting
Study the problem thoroughly. Ask these questions:

1. What were the warning signs preceding the
trouble?

2. What previous repair and maintenance work has
been done?

3. Has similar trouble occurred before?

4. If the engine stili runs, is it safe to continue run-
ning it to make further checks?

Do Easiest Things First

Most troubles are simple and easily corrected;
exampies are “low-power” complaints caused by
loose throttle linkage or dirty fuel filters, “excessive
lube oil consumption” caused by leaking gaskets or
connections, etc.

Always check the easiest and obvious things first.
Following this simple rule will save time and trouble.

Double-Check Before Beginning
Disassembly Operations

The source of most engine troubles can be traced
not to one part alone but to the relationship of one
part with another. For instance, excessive fuei con-
sumption may not be due to an incorrectly adjusted
fuel pump, but instead to a clogged air ¢leaner or

possibiy a restricted exhaust passage, causing ex-
cessive back pressure. Too often, engines are com-
pletely disassembied in search of the cause of a
certain complaint and all evidence is destroyed dur-
ing diassembly operations. Check again to be sure
an easy solution to the problem has not been
overiooked.

Find And Correct Basic Cause of Trouble

After a mechanical failure has been corrected, be
sureto locate and correctthe cause ofthe troubleso
the same failure will not be repeated. A complaint of
“sticking injector piungers” is corrected by replac-
ing the faulty injectors, but something caused the
plungers to stick. The cause may be improper injeg-
tor adjustment or more often, water in the fuel.

Tools and Procedures Ta Correct A Complaint

Tools and procedures to correct the compiaints
found in this Troubleshooting section are available
from Cummins distributors and dealers. A list of
publications, by bulletin numbers, is included in the
back of this manual in the form of a purchase order.
This list includes all engine model shop and engine
repair and rebuild manuals.

AFC Fuel Pump Adjusiments

All AFC fuel pump adjustments are specified for
calibration on a fue! pump test stand and not to be
made on the engine. Contact your nearest author-
ized Cummins distributor to perform maintenance,
if required.
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CUMMINS SERVICE PUBLICATIONS

The following Cummins Service Publications related to Operation and Maintenance can be purchased from
any Cummins distributor or Cummins dealer.

Many publications have been transiated into other languages. Cummins distributors or Cummins dealers
have information on which publications are available in languages other than English.

For information about any Cummins publications, contact your local Cummins distributor or dealer.

BULLETIN
NUMBER

3375137

3378141
3379052
3379075

3379069
3379067
3379076
3379057
3378120
3379078
3379053
3379538
3379558
3379559
3379566
3379567
3378570
3379574
3379578
3379582
3378593
3378597
3379598

OPERATION AND MAINTENANCE MANUALS

Automotive Operation and Maintenance Manual — United States
and Canada

Automotive Operation and Maintenance Manual — internationai
Construction/Industrial Operation and Maintenance Manual
Marine Operation and Maintenance Manual

ENGINE SHOP MANUALS

V/NT-378, V/VT-504, VAT-555 C.LD. Engine Shop Manual
H, NH-872, 743 Engine Shop Manual

NH/NT Engine Shop Manual

V/VT-903 C.1.D. Engine Shop Manual
V/VT/NTA-1710 C.1.D. Engine Shop Manual
KT/KTA18-C Engine Shop Manual

KT/KTA38-C and KTA50-C Engine Shop Manual
N/NT/NTA-855 Series GS/GC {Small Cam)
KT/KTA19 Series GS/GC

KT/KTA19 Series G

VIVTNTA-1710 Series G

V-1710 Series GS/GC

KT/KTA38-GS/GC

NT/NTA-855-G

KT/KTA38-G

KTAS0

KTAS0-GS/GC

NTA-855 Series-GS/GC Big Cam

NTA-B855 Series-G Big Cam
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BULLETIN

3379084
3379071
3375081

3378056
3379117
3379082
3379461

3379528
3379577
3378587
3379549
3379586
3378535
3379588
3378532
3378591
3379599
3378632
3378518
3379581
3379540
3379508
3378534
3379543

3377269
3377971

3379348
3379000
3379001
3378002

3379003
3379007
3379008
3379011
3379012
3378019
3378022

3379023
3379024

COMPONENT REBUILD MANUALS

Fuel Pump PT (type G and R) Rebuild and Cai:branon Instruction
Injectors PT (all types) Rebuild

Turbochargers Component Shop Manuat

(T-18A, T-35, T-46, T-50, VT-50 and ST-50 Models)

Air Equipment Component Shop Manual

Water Pump Rebuild Manua}

Crankshaft Inspection and Reconditioning

Turbocharger Rebuild Manual (H2-B/HC3-1 Models)

PARTS CATALOGS

NH-855 (5 1/2 inch bore) Parts Catalog
V-378 Parts Catalog

V/VT-378 Big Cam Parts Catalog
V-504 Parts Cataiog

V/VT-504 Big Cam Parts Catalog
V/VT-855 Parts Catalog

V/VT-555 Big Cam Parts Catalog
V/VT-803 Parts Catalog

NT-855 Small Cam Parts Catalog
NT-855 Big Cam Parts Catalog
KT/KTA19-C Parts Catalog
KT/KTA38-C Paris Catalog

KTAS0-C Parts Catalog
VANT/VTA-1710 Parts Catalog

N-855-F, NT-855-F1 and F2 Parts Catalog
V-378, V-504, F1 and F2 Parts Catalog
VT-1710-IF Parts Catalog

SERVICE TOOL PUBLICATIONS

Service Tool Catalog (Pocket Size)
Service Tool Catalog (Full Size)

SERVICE BULLETINS

Troubleshooting Cooling Systems for Cold Engine Operating Temperature
Air for Your Engine

Fuel for Cummins Diesel Engines

Lubricating Oil for Cummins Engines

Capscrew and Nut Torque Values ~ In-Line Engines
Principles of Troubleshooting

Engine Operation in Cold Weather

Injector Plunger and Valive Adjustment

The Cooling System

Engine Storage

Governors Used on Cummins Engines

Capscrew and Nut Torque Vaiues — V-Engines
Battery and Cabie Specifications



Cummins Customized Parts Catalog

Cummins is pleased to announce the availability of a parts catalog compiled specifically for you.
Unlike the generic versions of parts catalogs that support general high volume parts content;
Cummins Customized catalogs contains only the new factory parts that were used to build your
engine.

The catalog cover, as well as the content, is customized with you in mind. You can use it in your
shop, at your worksite, or as a coffee table book in your RV or boat. The cover contains your name,
company hame, address, and telephone number. Your name and engine model identification even
appears on the catalog spine. Everybody will know that Cummins created a catalog specifically for
you.

This new catalog was designed to provide you with the exact information you need to order parts
for your engine. This will be vailuable for customers that do not have easy access to the Cummins
Electronic Parts Catalog or the Cummins Parts Microfilm System.

Additional Features of the Customized Catalog include:

Engine Configuration Data

Table of Contents

Separate Option and Parts indexes
Service Kits (when applicable)

ReCon Part Numbers (when applicable)

ORDERING THE CUSTOMIZED PARTS CATALOG

Customers can call Gannett Marketing Services at 1-800-646-5609 and order by credit card. Ask for
bulletin 3672139 the Customized Parts Catalog. North American customers can mail in the attached
postage pre-paid order card.

ATTENTION: INTERNATIONAL CUSTOMERS (outside U.S.A.) insert the completed Customized
Catalog order form in an envelope and mail to the address printed on the order form. Or, use the
E-mail address catalog@gdms.com to place an order for a Customized Parts Catalog.

Contact GDMS for the current price; Freight will be an additional expense.

This information is required to provide a Customized Parts Catalog:

Name

Street Address

Company Name (optional)

Telephone no.

Credit Card No.

Cummins Engine Serial Number (located on the engine datapliate)

Unfortunately not ali Cummins Engines can be supported by this parts catalog. Engines older than
1984 or newer than 3 months may not have the necessary parts information to compile a catalog.
We will contact you if this occurs and explain why we are unable to fill your order.

Customized Parts Catalogs are produced specifically for a single customer. This means they are not
returnable for a refund. If we make an error and your catalog is not useable, we will correct that error
by sending you a new catalog.
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Customized Parts Catalog Order Form

Customer Name

Street

City State Zip

Company Name {Optional)

Telephone

Credit Card Number Expires

Signature

Engine Serial Number




