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Gummins Owner Assistance

Cummins Engine Company backs its engines with
expeft service and complete parts support. We have
a service network of more than 3,000 Cummins
distributors and dealers, the largest in the world
devoted exclusively to diesel engines. We have
trained our people to provide the Cummins owner
with sound advice, expert service and professional
treatment at all Cummins locations.

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

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

We rccommend:

1. lf problem originates with a salesperson or service
techniqian, talk to the sales or service manager.

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

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

AFGHANISTAN
Kabul

!ndamer Alghan tndultrle!, tnc.
P.O. Box 37
540 Shar-i-nau
Kabul, Afghanistan

ANGOLA
Unlao Comercla! de Automovelr,
sá.R.L.
P.O. Box 1236
Avenida Das Restauradores-G9
Luanda, Angola, P.W.A.
Cable: UNIAO

ARGENTINA
Buenot Alre¡

Caoa Stewart, S.A.
Tucuman 3550 ,

Buenos Aires, Argentina
pable: STEWART Buenos Aires

AUSTRALIA
Cabramatt¡

Cummln! Dle¡el Sale¡ & Servlce
(Australia) fty. Ltd.

- .,t.-;*L*ru
4. !f problem origiirates with a distributor, please óall 

'' 
.

the nearest Cummins Divisional Office. Most
problems a.re solved at or below the divisional r^
office level. Their phone numbers and addresse§
are listed below. However, before you call, write
down the following information and have it ready: :.

A. Name and location of the Cummins distributor ._:

or dealer

B. Type and make of equipment

C. Engine model and serial number
, .,:¡ -1;!'r:1

D. Total miles or hours of operation .: r .:l

F. Sum¡nary of the current problem arranged in
the order of occurrence.

lf you still have problems please write:

Customer Relations
Cummins Engine Company, lnc.
1000 Fifth Street
Columbus, lndiana 47201

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

C
;
t
¡
;
;
;
)
-;
-
--
-t,
t
!
--
t=
-
7
-s
?
s\t
;vP.O. Box 150

Cabramatta, 2166 New South Wales
Australia

AUSTRIA
Vlenna

F.M. Tarbuk & Company
Dav¡dgasse 90
A-1101 Vienna Postfach 193
A-1101 Vienna, Austria

BAHRAIN
Bah¡aln '

Yu¡ul Bln Ahmed Kanoo
P.O. Box 45
Bahrain, Arabian Gulf

BANGLADESH
Decca

Blaclrwood Hodge (Bangladesh)
Lrd.
P.O. Box 453
56, Dilkusha Commercial Area
2nd Floor/Eastern Block
Dacca 2, Bangladesh

BELGIUM

Bru!3elr
Cummln¡ Dl¡t¡lbutor
Belgium, S.A.
623/629 Chaussee de Haecht
B-1030 Brussels, Belgium

BOLIVIA
La Paz

Ur3¡c iiotor! Lt4
Av. Montes 716
P.O. Box 1473
La Phz, Bolivia

BONAIRE, ISLAND OF
Hlaleah

Cummln¡ Carlbbean
5280 N.W. 165th Street
Hialeah, Florida 3i1014

BRAZIL
Amazona¡-Acre-Rondonl¡Roralm¡

Braga & CIA Ltda.
Av. Joao Alfredo, 757
69. 00GM anaus-Am azonas-Brazi I

Gummins Distributors - lnternational
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: Iolo¡e¡ Cummlns Dtesel Do Brazll Llrta.: l:1*J.9""gra, ¿¿s_Báiia-ó"-'#1"H;
) 40.üXlsatvador-Bahia_Bái

7 Cer¡-pla¡t
r Gomercial Cea¡a Dlesel S/A., Rrta Princesa lsabet, 244

! BdúaSerglpe

P.O. Box 603! 60.0fXFFortaleza-Ceara_Brazil

/ Go¡a¡-DlstrltoFederal
) loguelra S/A Comercto E tndu¡trta

- Av. Anhanguera, 6497-Campina
) P.O. Box t4

74.00GGoiania-Goias-Brazi I

flnas Gerals

Cummlns Carlbbean
5280 N.W. 165th Street
Hiateah, Florida 3Í1014

BURUNDI
Eelglum

(Offlce tn Europe)
!ürea.u Technii¡uá Bia, S.A.
Hametstraat, l29
B-1900 - Overijse. Betgium

CHILE
Senllago

Dtstrlbuldora Cummlns Dte¡el
s.A.c.t.
Ca[e Bulnes i20O
Casiila 1230
Santiago, Chile

COLOMBIA
Bogota

V€ntas y Serviclo Cummlns Dtesel
de Colombla Ltda.
Apartado Aereo No. 7431
Av. Americas X Carrera 42C
No. 1S45
Bogota, D.E., Colombia

COSTA RICA
San Jose

Servicios Unidos, S.A.
P.O. Box SS9
Calles 7/9, Avenida 4
San Jose, Costa Rica

CYPRUS
Nlcos¡a

Ale¡ander O¡mllrlou & Son¡ Lld.
P.O. Box 1932
Nicosia, Cyprus

DENMARK
Gtoslrup

P.L lnduslrlmgk¡ner
Midtager 22
2600 Glostrup/Denmark

DOMINICAN REPUBLIC
Sento Domlngo

Arglco C. por A.
Calle.Jose A. Soler No. 3, ESe.
Av-entc,a Lope de Vega
P.O. Box 292-2
Santo Dominoo
Dominican Rápubtic, Zp_6

ECUADOR
Guayaqull

Molores Cummln¡ Dtcsel de
Guayaqufl S.A.
$,!gr,!, & tndustríat Onty)
P.O. Box f 062
Avenida Carlos Julio Arrosemena
Km.1 1/2
Guayaquil, Ecuador

Oulto
Recflflcadora Botar S.A. (Auto Only)

p.O. Box 3344
Av. 10 de Agosto No. 5980
eu¡to, p¡chincha, Ecuador

EGYPT
Calro

Elektessadla
2-Mohamed Fari<t WagdÍ Street
Manial el Roda
Cairo, United Árab Repubtic

Calro
ompiny
tor)

Cairo, United Arab Republic

EL SALVADOR
San Salvador

Salyador Machlnery Compant¡, S.A.
P.O. Box i25
Blvd. Ejercito Nacional
San Salvador, El Salvador

FINLAND
Helslnkl

Machlnery Oy
P.O. Box 129
Teollisuuskatu 29
SF 00101 Helsinki 10
Finland

FRANCE
C ffbe)

nC.orporallon

GABON
Llbrevllle

Sodlm T.p.
Zone lndustrielle d,Otoumi (Street
Address)

l.P. s9.9 (Maiting Address)
Libreville. Gabon

GERMANY
Grogs-Gerau

Cummlns Dle¡el Deul¡chland
Odenwaldstr. 23
6080 Gross-Gerau/Germany

GHANA

M¿rk _Colle Englneerlng LlrL
Htr¡g Eoad West lnclustrial Area
P.O. Box M. 120
Accra, Ghana

GREECE
Alhen¡

Prpmelheur F.T.C. y
¿10 Stournara Str.
Athens i03, Greece

GUAM

(

, Dlstribuldora Cummlns Mlnas Ltda.. Rua Pl, No. 25-Caicarat 30.00GBeloHorizonte-Minas
Gerais-Brazil

¿ Pta-lla¡anhao-Amapa
rr Marcos Marcellno & ClA. Ltda.-, BR-3f6-KM9.Anan¡ndeua

P.O. Box 1048, 66.000-Belem-para-Brazil

t Puana
) CompanhlaDlstrlbutdoraGummlns_

llotore¡ Dlesel
) ñ'r-i-a;¡i¡"'ñiúere, 21e5

80.00GCuritiba-parana-Brazil

¡ Pemambuco-Paralba-Rlo Grande Do- l{orte-Alegoa!
- Formac S/A, Fornecedora De Maquinas, Av. Marechal Mascarenhas D"ü.-;;;,

No.3930
P.O. Box 892

a S0.00GRecife.pernambuco_Brazil

- Bb De Janelro-Esptrlto Sanlo
- tolores Cummtn¡ Dle¡el Do Brasll Llda.-/ 8u_aJVlarechal Souza Menezes]r 165-Ramost 20.00GRio De Janeiro-Rio De Janeiro-r Brazil

I Rlo-Grande Do Sut-Sanla Calartnar !!:Pg*.q¡rmbutdori óáriaq-u¡nag eJ tfolo¡es S/A
Rua Santa Calarina.4gl
P.O. Box 2996
g0.O0Gporto Alegre_Hio Grande Do Sul_BraziJ

- Sao PautoJ Companhla Dlstrlbuldora De Motorec
Cummln¡

I R_u-a Martim Bucharcl, 291-Bras

) 030¿B-Sao pauto-Sao pauló-áiaz¡l

?BRtTtsH vtRGtN |SLANDS

]Htaleah
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famunlng
Mld-Pac Far Easl' lnc.
P.O. Box7420
Tamuning
Guam 96911

GUATEMALIA
Gualemala

Maqulnarla Y EquiPos' S.A.
P.O. Box 2304
7A Ave 1-01 Zona 9
Guatemala, Guatemala

GU¡NEA
France

Mareco S.A.
85A, Boulevard de Bellerive
92500 - Rueil Malmaison
France

HONDURAS
feguclgalPa

éomérchl Laeisz Honduras, S.A'
P.O. Box't022
Zona Le Burrera, Blvd. Toncontin
Frente Gasolinera Esso, Comayaguela

HONG KONG
Kowlcion

JWS EnterPrises, Ltd.
G.P.O. Box 10004
2nd Floor G2 Chong Chien Ct.
349 Tokwawan Rd. WYlen Gardens
Kowloon, Hong Kong, B.C.C.

ICELAND
Feyklavlk

Blorn & Halldor Ltd.
Sidumula 19,
ReYklavik, lceland

!NDIA
Pune

Cummln¡ Dlesel Sale¡ & Servlce
(lndla) Ltd.
Post Bag No. 4
Kothrud, Pune 411029, lndia

INDONES¡A
Jakarta

Cummlns Dlesel Sale¡ and Servlce
Division of PT KERTAGUNA UTAMA

TEKNIK
P.O. Box 3670/JKT.
Jalan Kebon Sirih 78
Jakarta Pusat, lndonesia

IRELAND
Dublln

Blackwood Hodge (lreland) Ltd'
Long Mile Road
Dublin 12, lreland

ISRAEL
Tel Avlv' t¡rael Engln$ & Trallers Co. Ltd'

Levinson Brothers Engineers

33 Hahashmal Street
P.O. Box 390
Tel Aviv, lsrael

ITALY
Genova

Cummlns Dlesel Sales ltalY, s'r'l'
(Engine Sales OnlY)
Úia Bozoli 3, cancello
16153 Genoa-Sestri P.

Genova, ltalY

M¡lano
R.A.M.A.M. s.r.l. (Parts Sales &

Service)
Via Basento
Se§to Ulteriano
áooga s. Giuliano Milanese (Milano)
Italy

Roma
O.ME.CO. s.P.a. (Parts Sales &

Service)
Via Trionfale 12526
00135 Roma
ItalY

JAPAN
TokYo

Kómatsu-Cummins Sales Co., Ltd'
Akasaka Park Bldg'
3-4, Akasaka 2-chome
Minato-ku, TokYo 107 JaPan

JORDAN
Amman

S.E.T.|. Jordan Ltd.
P.O. Box 8053
Salt Road, FaYek Halazoun Bldg'

KENYA
Werrot and ComPanY
Lusaka Road
P.O. Box 41216 (Mailing Address)
Nairobi, KenYa

KOREA
Seoul

Haw Chang Tradlng ComPanY' Lld'
11-1 KalwoFDong, Yonsan-ku
Central Post Office Box 216

Seoul, Korea

KUWAIT
Kuwalt

General Transportatlon Enterprlses
P.O. Box No. 1096 Safat
Location: Shuwaikh Canada Dry

Street
Behind Canada Dry Building
Kuwait, Arabian Gulf

LEBANON
Be¡rut

S.E.f.l. Cha¡le¡ Kelle¡ S'A'L,
Corniche Du Fleuve
P.O. Box 11-3110
Beirut, Lebanon

MALAYSIA .,.",i-rar,.;..¿
. .:,;;.

Kula Lumpur
S"ott & Engl¡sh (M) Sdn. Bhd'
P.o. gox 324, .,1-

468 Jalan lPoh'

LIBERIA
Monrovia

Electromarltlme' lnc.
P.O. Box 1275 . . ,.-

75 Ashmun Str.
Monrovia. Liberia

MALAWI
BlantYre-'á;;';" & Clapperton Ltd.

Henderson Street
P.O. Box 52
Blantyre, Malawi

MAURITIUS
Porl Louls

¡FRAMAC LId.
P.O. Box 698
Plaine Lauzun
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Kuala LumPur, Selango
ülti üÁi]e-i'sir, ¡¡átavi¡ a

MAURITANIA
Mareco S.A.
85A, Boulevard Be Bellerive
üUñ;;ii üár'ná¡ion, France 

"''.r.ii l

-,5 ii

Port Louis, Mauritius \a-.' .:
MEX¡CO ' , )',-,

.",i
Merlco " '':

Mexico 14, D.F" Mexico

MOROCCO
Casablanca

Soclete Auto'Hall
44, Avenue Lalla Yacout
óásautanca, Morocco ''!'t''at-

MOZAMBIOUE ,,l,T-..J"

llaputo "' 8 --É
-'üÑ"o 

comerclal de Mozambhue'
S-A.R.L. ' i 

'l

P.O. Box 889
MaPuto, Mozambique ..: "'

. NETHERLANDS : :'

D 
"""*'t'';..:
DORDRECHT
lands ':' -

NEW ZEALAND .; TT:4.

Auckland -.' '
lndustrtal Steel and Plant Lld' *-
P.O. Box 12'444
¿&f0 Church Street
Penrose, Auckland' New Zealand

,:-'r''- " -'\: ''_-:
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]IICARAGUA

F. AlL Fcit¡¡ & CtA
G¿ Calle N.O., g0y3f Avs. N.O.
Apaftado Postal No. 46
llanagua, Nicaragua, C.A.

]IIGER
F'TGG

I¿eco S.A.,
85, A, Boulevard de Bellerive,
92500 - Bueil Matmaison,
France

NIGERIA
SCOATRAC
@h. ol SCOA Nlg€rla Lt¿)
Dual Carriage Way, lsolo
Lagos,
Nigeria

Gummlns Corporatton
B.P. 1888
El Nasr Building, Apt 32A
Ave. Charles de Gaulle
Abidjan, tvory Coast

NORWAY
Oclo

We¡wltco A/S
Olaf Schous Vei 4
Oslo 5, Norway

OIIAN
k¡trañ

S.E.T.!. Oman Ltd.
P.O. Box 1197
Mutrah, Sultanate of Oman

PAKISTAN
Krachl

B:frf"?Írgdse 
(Patrltan) Ltd.

19 West Wharf Foad
Karachi 2, Pakistan

Av. Luna pizarro l55()
Lima 13, peru

PHILIPPINES
Perunaque (iletro ¡lmltr)

Cummln¡ Dle!91 Saler L Serv¡ce

8lri,3l'liJñ',rpprner
Makati Comercial Center
Makati, Metro Manila
and
P.O. Box 311

. Maníta, philippines

PORTUGAL
Llsbon

Eleclro Centrat Vutcanlzadora, Lda.
Flua Conselheiro Martins de
Carvalho
Lote i¿t80 Restelo
Lisbon - 3, portugal

PUERTO RICO
Hato Telas

Kane Carlbbean, lnc.
Hato Te¡as, puerto R¡co
(Actual Location)
Kane Caribbean, lnc.
G.P.O. Box 2376
San Juan, puerto Rico 00936

- (Maiting Address)

OATAR
Doha

{aidah Motorc & Tradtng Co.
P.O. Box iS0
Doha, Qatar, Arabian Gulf

ROMANIA

- See Yogoslaula

RWANDA
Eelglum

(Office in Eurooet
Eureau Techn(uá Bta, S.A.
Rameistraat, I23
B-1900 - Overijse. Belgium

SAUDI ARABIA
Al-Khobar

F.ü"á:r"."#raarn s company

16th Street
Al-Khobar, Saudi Arabia

SINGAPORE
Slngapore

ff¡if ii..,
it

SOUTH AFRICA
REPUBLIC OF
Johannesburg

Cummlns Dlerel (South Alrlca) Ltd.

Cnr. Main Pretoria & Wynberg Roads
P.O. Box 39008 Bramtey ZOtd,
Tran§vaal
South Africa

SOUTH WEST AFRICA
(NAMtBtA)

!Y.§. mgmat & Trytor (SwA) pry. Lta
7, Nasmith Street
P.O. Box 3637 ; ¿

Windhoek, gifl)
South West Africa

SPAIN
iladrld

Cummln¡ Ventas y Sewlco, Sá.
P.O. Box 13, fff!
Torrelaguna, 56
Madrid 't7, Spain

SRI LANKA
Colonlbo

B:s:B$.todse 
(srr Lanka) Lrd.

Nadaraia Buildino
Gdle Rbad, Koilüoiriva
Colombo 3,
Sri Lanka

SUDAN
Cummlns Dlesel lntemaflonal LláL
P.O. Box 30329
Silopark House, 4th Floor
City HaltWay
Nairobi, Kenya

dress)
ddress)

Democratic Republic of the Sudan

(

, PANAMA

) Paname
Dbtlbuldors Cummln¡ Dlesel

) de Pana¡na, S.A.

- P.O. Box e1394, El Dorado
) Panama, Republic of panama

Office tocatibn:
¿, Calle Harry Eno, Urbanizacion lnctustrial

Los Angeles, panama

PARAGUAY
A¡unclon

SWEDEN
Stockholm

Sven¡Ia Traktor AB
Fack
175 06 Jarlalla 6
Sweden

SWITZERLAND
Regenrdorf

Robe¡t Aebl SA
Haupt Depot
8105 Regensdorf
Switzerland

SYRIA
Damascu¡

Puzanl Yacoublan & Son¡
Rawada Street
Damascus, Syria
B.P. 3517

TATWAN )
Hong Kong

JWS Enterprl§$. Lt¿

J Aulomolores y Maqulnarla, S.R.L
: Yegros Y Fulgencio R. Moreno
' P.O. Box lt60
I Asuncion, paraguay

i PERU

a Uma
: Come¡ctal Dle¡e! Det peru S.A.
r P.O. Box 11294 - (Lima i4)

Á



t G.P.O. Box 1üD4
Hong Kong, B.C.C.

TANZANIA
Dar E¡ Salaam

Rlddocñ Motor! Lld.
P.O. Box 923Íl
Cnr. Upanga Road & Jamhuri Street
Dar Es Salaam, Tanzania

THAILAND
Bengtok

Dletñelm & Compeny Ltd.
1696 New Petchburi Road
P.O. Box 14
Bangkok 10, Tha¡land

TUNISIA
Tunl¡

Soclete Agrlcultor
8.P.68Í¡
e4, Rue de Turquie
Tunis, Tunisia

TURKEY
l¡tmbul

Hamamcloglu lluGsleseler¡ Tlcaret T.A.S.
P.O. Box 28Íl Sisli
Buyufdere Caddesi 13/a
lstanbul, Turkey

UGANDA
Kempala

Genc¡¡! ilachlnery Lld.
Plot 11, lst Street
lndustrial Area
P.O. Box 6080
Kampala
Uganda

UNITED ARAB ETIIIRATES
Ah¡ Dh¡bl

Darco tadrlnery
P.O. Box 226Íl
Abu Dhabi - United Arab Emirates

UNITED KINGDOM
Wclllngborough

Cummln¡ Dle¡el Sde¡ & Servlce Ltd.
Denington lndustrial Estate
Wellingborough NN8 2OH
Northants, England

URUGUAY
tontcvldeo

l¡au F. Hernedez lc¡rdl S.A.
Casilla de Correo 1520
Paraiso 2899
Montevideo, Uraguay

VENEZUELA
G¡rac¡¡

CUIIVENCA (il.ln Oftlca!)
Apartado de Correos 6041¿|-CHACAO
Torre la Primera - Piso 3

Avda. Francisco de Miranda
Caracas 106, Venezuela

YUGOSLAVIA
Belgrade

Unlyerza! Commerclal Reprerenlallon
Auto put Beograd-Zagreb 22
Belgrade, Yugoslavia

ZAIRE, REPUBLIC OF
Klnchasa

Bureau Tecñnlque BlA, S.P.R.L
Avenue Bobozo (ex-Route des Poids
Lourds)
Kinshasa-Lim ele, Zai¡e
Mail: B.P. 88¿t3 Kinshasa 1

ZAi,lBlA
Ndola

Robert Hud¡on (Zambla) Ltd.
P.O. Box 1f), r

Ndola
Zambia

*
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Foreword

This is an engine operation and maintenance manual,
not a repair manual. The design of Cummins Engines
makes it possible to replace worn or damaged parts
with new or rebuilt parts with a minimum of down
time. Gontact the nearest Cummins Distributor for
parts replacement as they are equipped and have weil
informed, trained personnel to perform this service.
lf your shop is properly equipped to perform either
maintenance, unit replacement and/or complete
engine rebuild, contact the nearest Cummins Distribu_
tors to obtain available repair manuals and arrange
for training of personnel.

For model identification of an engine, check the data_
plate. The letter and number code indicates breathing
(naturally aspirated except when letter ,T" for turbo--
charged ,is present), cubic inch displacement, appli_
cation and maximum rated horsepower.

Eramples
NTA-855-370
lÉ4 valve head
T=Turbocharger
A=Aftercooled
37(FMaximum rated

horsepower

v-903-320
V=Type engine
903=Cubic lnch

Displacement
320-Maximum Rated

horsepower

-
-
-
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Cummins Engine Company, tnc.
Columbus, lndiana, U.S.A.
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Operatlng lnstrucüons

l' operatins
lnstructions

The engine operator must assume the responsibiÍiti'l
of engine care while the engine is being operated. '
There are comparatively few rules which the operator
must observe to get the best service from a Cummins '

Diesel. . . ,,

-;i
l' i'

General-All Appl ications

aJJ;rJJJJJ!!!
)!!!!!!!!!!!1

New and Rebuilt Engines Break-ln

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.

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

1. Operating as much as possible at threequarter
throttle of load range.

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

3. Developing the habit of watching the engine
instruments closely during operation and letting
up on the throttle if the oil temperature reaches
200p F [121'C] or the coolant temperature exceeds
200" F [93. F].

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

5. Checking the oil level every g to 10 hours during
the break-in períod.

New or Rebuilt Engines
Pre-Starting lnstructions - Firct Time
Priming The Fuel System

1. Fill the fuel filter with ctean No. 2 dieset fuet oit
meeting the specifications ouilined in Section 3.

,

4. lf the injector and valve or other adjustments have
been disturbed by any maintenance work, check ,

to be sure they have been properly adjusted before-,
starting the engine.

Priming the Lubricating System : - 
' .

Note: On turbocharged engines, remove the oil inlet" i

Section 3. .;:
2. Remove the plug from the lubricating oil crossover

passage on NH/NT-855 Engines, Fig-. 1-1. Remove 
'l

the plug from the head of the tubricating oil filter 
''

housing on V Engines, Fig's. 1-2, 1-9,1-4, 1-S and ,

1-6. On KTIKTA-1150 Engines, remove the plug
from the front of the oil cooler housing, Fig. 1-7:.

' :i ;.iri.

Fig. 1-1, (OM1001L). Lubricating systeñ priming polnt-NT-85s
C.l.D. Engine :¡."¡. .r

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

Check and fill the fuel tanks.3
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I¡9..1-4, (K21$2). Lubricating system priming point _ Kf (A)_2300
Engine

(
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Caution: Do not prime the eng¡ne lubricating system
lrom the by-pass filter.

3. Connect a hand- or 
-motor_driven 

priming pump
line from a source of clean lubrícaiing oil to theplug boss in the housing.

4. Prime until a 30 psi l21t kpal minimum pressure
is obtained.

i. Crank the engine at least lS seconds (with fuel
shutoff valve closed or disconnected to prevent
starting), while maintaining the external oil pres_
sure at a minimum of 15 psi [103 kpa].

i. Remove the external oil supply and replace the
plug.

Fig..f-5, (OM2ü21. Lubricating system priming point _ KfA{067
Engine

Waming: Clean the area ol any tubricating oit spiiled
while pdming or fifling the cránkcase.

Ig._1-3, (OM100AL). Lubricaring s)6tem priming poinr_W-ql3
C.l.D. Engine

Ig._1 €- (OM1 OO3L). Lubricating system priming point_V/VT-5SS
C.l.D. Engine



l'

FJS. t+, (V41816). Lubricating system pr¡m¡ng point _ V-1710
Engine

F-19. 
_1 

-1, (OM 1 O04L). Lubricati ng system prim in g point_KTlKTA
C.l.D. Engine

Operating lnslructions

can verify that you have the proper oil pan anA'Oii
. 't,..:stick calibration' 

. ,. j ;
Check Hydraulic Govemor . i .:
Many engines used in stationary power apptiütions
are equipped with hydraulic-governed fuel pumps
which use lubrícating 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.

Gheck Air Connecüons

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 Sr¡pply

1. Remove the radiator or heat exchanger cap and
check the engine coolant supply. Add coolant
as needed.

2. Make a visual 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 quantities
at the correct time.

Waming: Before starting be sure that cveryone ts dear
of the engine and equipment

lf the fuel system is equípped with an overspeed stop,
push the "Reset" button before attempting to start
the engine.

1. an air activated prelube
to activate the piston in
will lubricate all moving

2. Set the throtile for idle speed and disengage the
driven unit.

Cai¡tion: Protect the turbocharger during start-up by
not opening the throtüe or accelerating above ffXl0

I
>)
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Fig. I-8, (OM1005L). Checking engine oit lwet
tD



1-4 Operalion and Maintenance
Constructlon and lndustrial

rprn until the idle speed oi! pressure registers on
Üte garge.

3. Open the manual fuel shutdown ,"1*, it ,o
equipped. Fig. 1-9. Electric shutdown valves
operate as the switch ís tumed on. A manual over-
ride knob provided on the fonrard end of the
electric shut{own valve allows the valve to be
opened in case of an electric power failure. To
use, tum fully clockwise; return it to the run posi-
tion afler an electric repair.

Cold-Weather Starting

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

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 5OF [10.f Cl 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 Ín the intake mani-
fold. and heats the intake air.

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

To use the preheater for cold starting:

1. Set the throttle in idle position. Turn the glow plug
toggle switch to the "ON" position. The red indi-
cator light must be on.

2. After the red light has been on for 2O seconds,
start cranking the engine. As soon as the engine
begins rotating, operate the preheater priming
pump to maintain 80 to 100 psi [SS2 to 699 kpa]
fuel pressure. Use of the primer before the 2G
second intervalwill wet the glow plug and prevent
heating.

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

4. After the engine starts, pump the primer slowty to
keep the engine idling smoothly. ln cold weather
this may require 4 to S minutes or longer. Do not
accelerate the engine.

5, When the engine has warmed up so it does ncjt
falter between prímer strokes, stop pumpingl
Close and lock the prímer. Turn off the glow ptug

. toggle switch. (The red indicator light will go out.)

6. lf the engine gives no indication of starting during
the first three full strokes of the preheater pump,
touch-check the intake manifold for heat. lf there
is no heat, check tJte electrical wiring. lf thewiiing
is all right, remove the 1/8 inch pipe plug (1, Fig.
1-10) from the manifold near the glow plug and

(

C

4. Pul! the compression release (if so equipped) and
press the starter button or turn the switch-key to
the '§art" position. After three or four seconds of
cranking, close the compression release (if so
equipped) and continue to crank until the engine
fires.

Caulion: To pevent permanenl cranking motor
danage, do not c¡ank the engine for more than 30
se@nds conünuously. ll the engine does not lire
within lñe ñrct 30 seconds, wait one to two minutes
belore recranking.

5. At the initial start or after oil or filter changes and
after the engine has run for a few minutes, shut it
down and wait 15 minutes for the oitto drain back
into the pan. Check the engine oil 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.

Fig. f-9, (V21970). Using manual ovenide knob

.{--:-.1;-,.*;,-' -:\_j-r_'-r.-., :.-i 
]_i_-, =,-1 

..s
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and observe the glow plug through the 1/8 inch : 
FI

plug hole. The glow plug lhould be white hot; if Inot, connect the wiring to a 6- to 12-volt (as used) -- I
source and check the amperage; it should be 30 to 1,
32, (minimum). lf the glow plug is all right, check )thé manual switch ánd resistor (if used) and =- 1
replace if necessary. 

-)Note: The preheater priming pump, switches and ¿
'""i;i";;ilü;iñ"'ii.ii,iáiiil;i;;;;i; ;¿
be checked during engine starting. ;¿
The cold starting aid, approved for use in Cummins I,-lEngines, has been based upon starting aid capabili- I
ties to -25"F t-3PC]. F,Ja
Caution: Do not attempt to use yapor compound type -1,

ID
ri

-tl)
equipped with a gtow plug system. Fig. 1-12{oM10081). Electricallv operated valve 

.

tnstallatlon Recommendaüons ,, .." lli )

be mounted so the spray is injected the 1ono wav' - J
of the manifold. !f incorrectly installed, the spra-y goes I a
crosswíse of the manifold' " .J

2. Disengage the driven unit or make sure gearc are ,
in neutrat. ..r >t

3. Open the manual fuel shut-down valve, or etectric )
,
,rl

Fig. 1-10,(OM1006L). Glow plug inspect¡on hole
NT€55 C.l.D. Engine

Fig. 1-11{OM1ü)7L). Manually operated valve
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| 4. Engage the starter and while cranking, apply
. Iptered amounts of starting ftuid untit tná enginá

¡16 Operatlon and Maintenance
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) shut-down valve, whichever is used.

- idles smogthly.

: Use ol Starting Ftuid Without Metering Equipment

. 1. Spfy starting fluid into the air cteaner intake,) wh¡te a second man cranks the engine.

,

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

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

(

Table 1-1: Engine Speeds (RpM)

) f,ame. Never use it with a prchiater or ftame ürrower
I equipment. Do not breathe the fumes. Use of too
: much will cause excessivety trigf, pr€ssures and deto-, nation, or oyer speed Ure ánglne.
7 2. Starting aid fumes will be drawn into the air intake
) ry1itglO and the cotd engine shoutd start without

difficulty.

21@
M
26@
2M
3000
3300
21@
21ú
21@
2100
21@
21olJ

Oil Tempemturc

gauge normally should read
and 225" F [tOf C]. Underfuil
temperature oÍ 2§ F [1i6"Cl
of cause for alarm.

$ytfon: Any sudden increase ln oil temperature
which is not caused by a load increase is a waming
of possible mechanical laiture and shoutd be lnvesti--
gated at once.

temperatures below 1ñ F t6e Cl may cause crank-
case dilution and acids in the lubricating oil which
quickly accelerate engine wear.

i
Water Temperature ,¡

Keep the thermostats'in the engine during ,rr.i,",
and winter, avoid long periods of idling, and take the
necessary steps to keep the watei temperature up to a

Englne
ilode!

llarlmum
Rated

) Waming: Fuel-oil or votatile fuel cold sfafling aids are
: Pllo.,Tr""d in underground mine or tunnlt opera-) p1s._tf the engine is so equipped check with the tocat
) U.S. Burcau of Mines tnspectór for use of the stadinj

Ail NH, NT' 855-R,85SL
AII NH, NT
v-903 1

w-903
v-378, V-504, V-555
v€78, V-$4, V-555
v-1710, V-l71G1
KT-l15()
KTA-1150
KT-2300
KTA-2300
KTA-3067

) Lh:" the en.gine is started, it takes a while to get the
: lubricating oil film r+established between shafts and) bearings and between pistons and tiners. The most
) favorable.cle_arances between moving parts are ob-
a tained only after all engine parts reacfinormal operat-
I ing temperature. Avoiá seizing pistons in liners and
? running dry shafts_ in dry bearings by bringing the
; engine up to operating speed gradually as ¡t wármis up.

) 91,Tr." emergency equipment (such as fire pump
: engtnes) warm-up may not be necessary due io the¿ equipment being housed ínside a heated building.
^¿ F91 an engine starting with a parasitic load, such á
-. a fire pump, the coolant tempeiatures must be a mini_t mum of 12úF (4€pCl.

/ Engine Speeds

f rul Cummins engines are equipped with govemors to, prevent speeds in excess of the minimum o, p*
7 determined lower speed rating.

? Ig governor has two functions: First, it provides the
- ruel needed for idring when the throtile ¡s in the ¡dreI position. Second, it overrides the throtfle and shuts off
? the fuel if the engine rpm exceeds the maxímum rated

aid.
,
t Engine Warm-Up

speed.

2 SOeeds listed in Table 1-1 are for engines rated at- maxtmum rpm and fuel rate.

.¿.. .. - *--,"
''Í- 1:.: 

\-':: L >.i' i:: r+<5*

u
t
¿
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Tabte 1-2: Oil Pressure PS! [kPal @ 225"F [107"C]

Engine Series Minimum @ ldle Speed Rated Speed

NH/NT
Big Cam ll
w-350, v-903, vT-903
vA/T-378, V^/T-504, VA/T-555
vtwtvf A-1710
KT/KTA-1150
KT/KTA-2300 @ 2100 RPM
KTIKTA-2300 @ 1500, 1800 or 1950 RPM

KT/KTA-3067 @ 2100 RPM
KTTKTA{067 @ 1500 or 18ü) RPM

8
I
5

10
15
15
15

15

20
15

t55l
[55]
[34]

N/70
25/45
40/65
50/90
50/90
45nO
45n0
40no
45nO
40n0

1276/4a31
Í172/3101
1276/4481
Í345/6201
lus/6201
[310i483]
[310/¿183]

Í276/4a31
[310/zA3]
f276/4831

6sl
031

03I
031

031

381

031

minimum of 16eF [71'C]. lf necessary in cold
weather, use radiator shutters or cover a part of the
radiator to prevent overcooling.

Oil Pressure

Normal engine oil pressures al 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 reliable when taken immediately after an oil
change.

High Altitude Operation

Some engines, particularly naturally aspirated, lose
horsepower when they are operated at high altitude
because the air i§ too thin to burn as much fuel as at
sea level. This loss is about 3 percent for each 1000 ft
[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 Apptication W¡th PT (type G)
VS Fuel Pump

The VS fuel pump governor lev'er 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{ff speed with the engine idling on stand-

. ard throttle, operate as follows:

Place the VS speed control lever in the operatini
position.

Lock the standard throttle in the full-open position.

Engage the power take-off.

To retu¡n 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

It is important to idle an engine 3 to 5 minutes before
shutting it down to allow the lubricating oiland 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 carried away
by oil circulation, but if the engine is stopped sudden-
ly, the turbocharger temperature may rise as much as

10tr F t3tr Cl. The results of the ektieme heat may be
seized bearings or loose oil seals.

Do Not tdle Engine.for Excessively Long Periods

Long periods of idling are not good for an engine
because the combustion chamber temperatures drop
so 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.

lf the engine coolant tempera[ure becomes too low,

;J
>r
>r
)
>r>,
)
>T
>t
)
>t
>t
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>t

1.

2.

3.
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raw fuel will wash the lubricating oil off the cylinder
walls and dilute the crankcase oil so all moving parts
of the engine will sutfer from poor lubrication.

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

Tum Switch to "Off" Position to Shut Down the Engine

The engine can be shut down completely by turning
off the switch on installations equipped with an elec-
tric 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. lf the manual
override on the electric shut-down valve is being used,
turn the button fully counterclockwíse to stop the
engine. Refer to "Normal Starting Procedure". The
valve cannot be reopened by the switch until after the
engine comes to a complete stop, unless a rapid re
start valve is installed.

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 a!!ow fuel to drain into the cylinders, causing
a hydraulic lock.

Stop Engine lmmediately lf 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
waming 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 inhibítor additives is
recommended. See Section 3.

2. Drain the cylinder block and heads on all engines
by opening the petcocks and removing the drain
plugs as shown in Fig's. 1-13 to 1-19. lf an aircom-
pressor (Fig. 1-20), heat exchanger or other "water
cooled" accessory is used, open the petcock and
drain. Failure to properly drain the engine and
accessories may cause serious damage during
freezing weather.

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

Fig. 1-'13, (OMí010L). Cooling s¡atem drain points-NT-855 .
C.l.D. Engine

(

Fig. 1-14, (OM1012L). Cooling system drain points (oll cooler side)
W-903 C.l.O. Engine

Fig. l-15, (OM1013L). Cooling system drain points (teft bank side)
V /T-555 C.i.D. Engine
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pract¡cal and dependable warm-up of the eng¡ne
and equ¡pment.

A unit or ¡nstallat¡on wh¡ch is as independent as
poss¡ble from external influences.

Modifications which maintain satisfactory operat-
ing temperatures with a minimum increase in
maintenance of the equipment and accessories.

'r 3.

1_

5.

6,

7-

lf satisfactory engine temperature is not maintained,
higher maintenance cost will result due to the in-
cre¿sed engine wear, poor performance and forma-
üon of excessive carbon, varnish and other deposits.
Specia! provisions to overcome low temperatures are
definitely necessary, whereas a change to warmer
climate normally requires only a minimum of revision.
Itlost of the accessories should be designed in such a
way that they can be disconnected so there is litfle
effect on the engine when they are not in use.

The two most commonly used terms associated with
preparation of equipment for low temperature opera-
tbn are "Winterization" and "Arctic Specifications"

UYinterization of the engine and/or components so
súarting and operation are possible in the lowest
Enperature to be encountered requires: 

rrrri r('wri§t 
(

1- l,.be of correct materials.

2 Proper lubrication, low temperature lubricating oils.

Protection from the low temperature air. The metal
bmperature does not change, but the rate of heat
dissipation is affected.

R¡el of the proper grade forthe lowesttemperature.

lleating to be provided to increase the engine block
and component temperature to a m¡nimum of

-25oF l-3? Cl forstarting in lowertemperatures.

Proper extemal heating source available.

Electical equipment capable of operating in the
lorct expected temperature.

Arclic specifications refer to the design materiat and
specificdbns of the components necessary for satis-ffiry engine operat¡on in extreme low temperatures
b -66"F [-54"C]. Contact Cummins Engine
Gornpany, lnc., or the equipment manufaAurer to
oüain üe special items required.

Grl[on:'Anti-leak" antilteezes are not recommended
5¡ tre fo¡ Cummins Engines. Although these anti-
¡Eczes ae chemically compatible with DCA water
¡ua¡nent, lhe "anti-leak" agents may clog the coolantft¡¡ arl rcnder them ineflective.



Malntenance lnstructions

lndustrial Fire Pump Engines

Fire pump engines are built and applied under and review alt systems for le
conditions set down by agencies sucñ as Underwriterc tions; correct as required.
Laboratory; tñerefore, parts odginatly supplied must g. Stop the engine and installnot be deviated from without qualifying agency af
proval. The following instructlons are those special 10. Check the crankcase oil lev
items necessary to this application, and should be mark.
used in coniunction with those previously stated. 11. Start the engine and adjust

lnitial Start-Up 12. RemÓve ST-1224 and replac

Note: Contact operating personnel responsible forfire 13. Clean the raw water strainer
protection system before starting. Ob¡ain approval to 14. Start the engine and adjúst
service or repair. Atter repair obtain authorízed signa-
ture of acceptance - 15- Adjust the raw water pressu

1. Remove the heat exchanger cap, check or fill the 16. Engine is now ready for nor

:ffi'::,i":"J:,[i."0''' 
open the water rilter inlet 

Normar operation

2. Prelubricate the engine with oil meeting specifica- 1' Daily or normal operation

tions MIL-L461s2jeer-ccrsc¡ viscoJjüiówáó. checking of fuel, lubricating

This inctudes removat of the turuocnarlJr oii ¡;;;i recting any leaks or unusualconditionsas required. 2
line on turbocharged engines to prelubricate the 2. Checkthe coolant and oil heaters to assure at least : f
housing by adding 2lo 3 oz [60 cc] of clean engine Ee F t49 C] water temperature has b; CT
lubricating oí1. malntained. : i.- I

3. Check the crankcase oil level and fill to the high 3. Manually start the engine
mark on the dipstick. starting procedure.

4. Remove the fuel pump solenoid lead and crank the 4. Operate the engine the pres
engine through both cranking cycles. or s minutes after stabiliz

5. lf the engine is equipped with a ,.Vernier throtfle,,, temperature'

place it in the idle position; if not, place the MVS 5. Shut the engine down using
throttle in the idle position. on turbocharged down procedures.
models the delay cylinder line may be disconnected
at the block and the btock opening ptugged. Fire pump Engines - overc

6. Reconnect the fuer sorenoid read and start the iH'L"flf,EffilHiliengine; run it at idle speed.

7. veriiy the lubricating oil pressure has been estab- The.speed switches required for
lisheá, normatly in 6 to 8 seconds. on fire pump enginés require hi

Note: some automatic controrers require rubricatins 
' sp 

flflflT-,fl|f,Jtr H':fiil|^fff ¿oil pressure higherthan the normal pessure at 600 rpm o ents are 20 peicent above the-ratáá 2
idle. lncrease the idle to 800 to 900 rpm if thiscondition e i a
is encountered. All turbocharged engines should be --
set to 800 to 900 rpm idle. An adapter, ST-1224 with 2:1

drive only, (1, Fig. 1-21) is availa
8' Continue to operate the engine for 3 to 5 minutes switch at twice the engine §p

!u
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) Adiustment Procedure

1. Remove the present tachometer drive adapter.

2. lnstall the servíce tool, ST-1224, in positíon of the
standard drive adapter. Connect the tachometer
and overspeed stop switch to the ST-i224 Tool.

Note: The overspeed stop switch cable must be con_
nected to the short adapter connection. (1, Fig.1-21).

3. Start the engine and warm to operating temperature.

4. Set the engine speed to onehalf (1/Z) the desired
engine shut{own speed as indicated by the
tachometer.

a. On inline engine models, this can be accomp_
lished by adjusting the Vernier throtfle control.

b. On Medium Duty V enginm, the speed adjust_
ment must be made by adjusting the governor
idle and maximum speed screws. The idle screw
is housed in the front of the MVS governor. The
maxímum speed screw is mounted to the MVS
governor by a bracket and ís on the left hand
side of the fuel pump. Engine slow down is ac_
complished by turning the idle speed screw
counterclockwise and turning the maximum' speed screw in a clockwise direction. To in_
crease the engine speed reverse the procedure.

5. Set the single element speed switch.

a. Remove the lockwire from setscrews on the side
of the switch. Loosen the three (3) setscrews.

b. Rotate the cover clockwise (this decreases tríp
speed) until the switch actuates and stops the
engine.

c. Secure the setscrews and replaie the locking
wire.

d. On manual reset models, re-activate the switch
by pushing the reset button on top of the switch.

6. Set the dual element speed switches.

Caution: Do not break or lemoye the lockwire.
a. Remove the round head dust cover screw

marked 2 trom the top of the switch. Fig. 1-22.

b. lnsert a 1/16 inch Hex Allen wrench into the
adjusting screw located just below the surface
of the cover.

Table 1-3: Engine Overspeeds

? Engine
Xodet

Rated
Speed Overcpeed

v-37&F1
v-37üF2
v-50+F1
v-fi+F2

N€55
NT-855-F1
NT-855-F2
VT-171GF

't750-220io

2¿10G3300

175G2200
240G3300

146G2100
175G.2100
175G2300
't75G2100

210G26{0
288G3960
210G264o
288G3960

't75G2520
210G2s20
210G27ñ
210G2s20

(

Button for High Speed Switch

' \Low Speed Switch Terminat
c1 c2' uluz

Fig. 1-22, (CGS27). Doubte speed switch
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c. Turn counterclockwise to lower the engine
shut-down speed. Turn clockwise to raise the
engine shut-down speed.

Caution: Do not tum the adjusting screw more than
three (3) rcvolutions in either direction from the
factory setting. Do not attempt to set the duel etement
switch in the same manner as the single element
switch.

d. Replace the dust cover screw removed in ,,step

a" above.

e. All overspeed switches must be manually reset,
reactivate the switch by pushing the reset button
on top of the switch.

7. Replace the service tool, ST-1224, with the original
drive adapter and reconnect the cables.

Note: lf the stop crank adjustment is required do not
use the ST-1224 Adapter. Replace with a standard
adapter to effect the adjustment.

Fire Pump Engine Operating Speed Adjustment

All Cummins fire pump engines will be shipped
adjusted at the speeds in Table 1-4, unless prior
apprcival has been established for a specific speed.

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

This speed adjustment must be made with the Vernier
throttle in the full fuel position and the systems fire
pump operating at its rated condition. All speed ranges
of N-NT and V-12 modets are avaílable by adjusting
the VS high speed adjusting screw. Fig,s. 1-23an d1-24.

Table 1-4: Flre Pump Engine Operating Speed

JJJJJJJJJ
I

f
f
I
f
f
f
)
)
)
)

Fig. 1-24, (Nl1980). Governor adjusting scrcw il);" :J
ment is made by loosening thet/'t6inch tocking nüi , )
and backing thescrewouttoincreasetheenginespeed -J
through the full speed range. '' ,E- l-lUllt.,uyrr Lf rri tuil §pteu raftge. r+ )The V-378 and V-504 Ft and F2 modets require two- l-l
ditferently calibrated fuel pumps. One pump code 1,
providesipeeds between 1750 and ZSOO rpm. ÁOitt";: )ent pump code is required for speeds between 2400 l a
and 3300 rpm. The required speeds on these models
are similarty obtained by MVS adjustment;jü¡; ,il; )
calibrated ran t normallv is a I
prohibited by ine ratingé by f,
changing fuel of fire pump - -'']

engines. ln the event of fuel pump rebuild, the pump r I
must be calibrated to the original code and any devla- Il
llan walll¡l ha e üalalian la lha lao¡¡anm aaoala I

Englne
Model

Fuel
Pump
Code

Factory
Adlusted
Speed

Marimum
Operatlng
Speed

v-37&F1
v-37üF2
v-504 F1

v-fi4 F2

N-855
NT-855 F1

NT-855 F2
w-1710 F

c-653
c{51
c-652
c{50

8761
8770
8771
8784

1750
24@
1750
2400

2200
3300
22W
3300

1750
't750
1750
1750

2100
21ñ
2300
2100

I;i#fi,. 
be a violation to the lnsu¡ance asenal q

').J
')

.J
')

This screw requires a 1/8 inch Allen wrench and adjust-
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Maintenance lnstructions

Maintenance

:r --

Maintenance is the key to lower operating costs. A

Maintenance Schedule

Preventive maintenance is the easiest and least
expensive type of maintenance. lt permits the Mainte-
nance Department to do the work at a convenienttime.

A Good Malntenance Schedule Depends On
Engine Application

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.

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 schedule should be established using
the check sheet as a guide; the result will be a mainte-
nance 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 be
ready for additional service until the next check is due.

Storage for Engines Out of Seruice

lf an engine remains out of service and its use is not
immediately forthcoming, special precautions should
be taken to prevent rust. Contact the nearest Cummins
Distributor or consult applicable Shop Manual for

. information concerning engine storage procedure.
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24 Operation and Maintenance
Gonstruction and lndustrial
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Scheduled Maintenance

Scñedule l, Schedute ll
The following maintenance schedules should be used
to establish maintenance practices for Cummins
standby (GS) or continuous duty (GC) generatorsets.

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

Sandby rated generator sets are for supplying electric
power in the event of normal utility power failure. No
overload capabilis is available for this rating. This
rating may be used for continuous service for ás long
as the emergency may last. This rating conforms witñ
the BS 649:1958 overload rating and Oltrl .,g" 

SZZO.

Schedule ll is used with continuous duty applications.

Gontinuous duty rated generator sets are forsupplying
electric power in lieu of commercially purchaseá
power. lntermittent overloads up to the standby rating
are allowable. This rating may be used for continuoué
service in commercial applications and it conforms
with BS 649:1958 and DIN "A 6210 for generator set
applications.

Using The Suggested Schedule Check Sheet

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

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

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

A maintenance schedule should be established using
the check sheet as a guide; the result will be a main_
tenance program to fit a specific operation.

Cummins Standby Generator Seb

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 coolant
heaters capable of maintaining coolant iemperature
at a minimum of 100 F [3Sp CI.

Engines subject to ambient temperatures less than

7eF Í21" Cl must also be equipped with a tubricating
oíl heater. When using a lubricating oil heater im-
mersed in oil, the maximum surface of ñeater in contact
with oil, should be less than 300 F [149 C] to minimizé
formation of hard carbon on the heating element.

Recommended wattage for the heaters when the unit is
in a protected area or in an enctosure are shown in
Bulletin No. 3Í179009, in Section 7 Miscellaneous.

Standby units should be operated once a week undera
minimum of 25o/o of rated KW load for at least thirty
minutes. During this test, the engine must reach normal
operating temperatu re.

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 maintenance
section"
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Stand-By Generator
Set Maintenance

Engine Sy¡tems
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Air
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" A" Jtllaintenance Ghecks-

Make a Daity Report ol Engine Operation to the ¿,

: réf1
The engine must be maintained in top mechanical )
condition if the operator is to get optimum satísfaction g Icondition if the operator is to get optimum satísfaction g I
from its use. The maintenance department needs daily G
["",i'i"n"'"*;. tffiiü:i::"^"^'*Tf':li::*i 1t'lT'#:TlJ:ffJffi1l*':Í#il?[*iil"1§:H 1

Maintenancé oefartment 1

IOf mofg gxteflslve fllalf llullallus wrJl^ aD rllli rrrPvr.r \- a
indicate the necessity

Comparison and intelligent interpretation of the daily 1,
report along with a piactical f.ottow-up action will J
eliminate most failures and emergency repairs. g aeliminate most failures and emergency repa¡rs. 

-Report to the Maintenance Department any of the c AReport to the Maintenance Department any of the L A
following conditions: frrvrrvwrrry vvrrvr¡rvrrs' 

tso.' 2-1, (K21901)' checking engine oir revcr 'L 
I

1. Low lubricating oil Pressure. A
2. Low power. Qho.lr Enaina ñ¡rrlanl I cual 'l2. Low power.

3. Abnormal water or oil temperature.

4. Unusual engine noise. ln

5. Excessive smoke. c

6. Excessive use of coolant, fuel or lubricating oil. C

7. Any fuel, coolant or lubricating oil leaks. V
o

Check Engine 
U

Check Engine Oil Levet 
-,S'

Note: Some dipsticks have dual markings, with high- I \\ \\@\ I 
-and low-level marks: static oil marks on_ol_"_:iq:l I \\ ,4 Jengine running at low idle speed marks on opposite I I il I -fside. Be sure to use the proper scale. I I # I 
-1. Check the oil level with the dipstick oil sauge I l-rl - | -located on the ensine. Fig. 2-1. For accurate-reaá- kru ( ^\ \\ffi //§f'.:.- ,l )

il,'"L11?'J.Íil",i,'x":,i11?;"'::!i,,"j",s§l?lf#f lN\\h,._. \ -liál'J?n"á,lilii"*?',Á'il"';;üilnh#;;,-"; tñ/)§!¿ )
originallyshipped.KeeptheoillevelaSnearthe,.H''.|íffi!
(high) mark as possible. / 

-
/

Caution: Never operate the engine with the oil level I r. I
betow the "L" (low) mart or above the -H" (high) mark. I 

-!2. lf necessary, add oil of the same quali§ and brand

as already in the engine. See Section 3. Fig. 2-2, (oM1o14L). Checking belt-tension with a Krikit gaüge t)

)>l
It)

r4



Operatlon and Meintenance
Constructlon and lndustrial

) Tabte 2-1: Belt Tension (Lbs.)

Belt
w¡drh
l¡rches

Belt
Gauge

New Belt'
Teni¡on
(rb.) + l0

Minlmum
Tension
(!b.)

¡ Used Belt lnstallation Tenslon
o lf Below Min. Tension, Retension to
(rb.) + 10

.380

.m
1/2

11/16
3/4
7t8

K€ect.
5 R¡b
V-R¡bbed

K€ect.
6 R¡b
V-R¡bbecl

K§ect.
10 R¡b
V-Ribbed

sT-1274
cAN-292

sT-1138

sT-1293

sT-1293

N/A

140-150
140-150
1¿10-150

160-170
160-170
160-170

125-135

150-160

250-260

100
100
1q0

100
100
100

100

120

60
60
60

60
60
60

70

,

,
I
t
I

, 200

€

,
I
-t
t
It

' Used belts should be retensioned to values listed in this column.

Note: A belt is considered as used if it has been in operation for a period of time of at least 5 minutes.

I

I
t

¿

!

t
I

-a

I
A
J
I
I
l
_t
ñ
¿
 
I
A
J

t
t

and/or adjust belts to the tension as ¡ndicated in Table
2-1.

Fig. 2-3, (OMÍ015L). Adjusting b€lt tension with ST-129Íl

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. Posit¡on 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.

lnline Engine Water Pump Belts
(No ldler)

1. Eccentric water pump adjustment.

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

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

c. lnsert a bar in the water pump body slots and
rotate the pump body counterclockwise to
tighten the belts.

]lote: Do not adjust to t¡nal tension at this time.

d. Snug the clamp ring capscrew farthest from the
belts, on the exhaust side to 5 ft{bs [7 N.m].

e. Snug the two gapscrews above and below^the
fírst one to 5 fflbs [7 N.m].

f. Finish tightening by altemating from side to
side in 5 ft{bs [7 N.m] increments to a final
torque of 12 to 15 ft-lbs [16 to 20 N.m].

c¿

-
-J



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-903

Engines only.

a. Remove the capscrews ioining 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 pulleys

are provided with flats, and some with lugs for
barring.

c. Bar the engine over to 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-'1.

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

f. Start the capscrews and tighten alternately and

evenly. Final tension is:

5/1É18 capscrew, 10 to 12 tt-lbs [14 to 16 N'm]
3/8-16 capscrew, 17 to 19 ft{bs [23 to 26 N'm]

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

h. Recheck the belt tension.

FrFrJ

'al
Generator/Altemator Belts ':- ra
Belt tension should be as indicated in Table 2-1 when )
measured with the applicable gauge' " "': ,Fig.24, (N11974). Water pump - with idler



2-10 Operatlon and Malnterrance
Constructlon and lndustrial

Frg. 2-5, (OM10161). Fan hub installation, NTG35o FFC

Belt lnstallation

lf the belts show wear or fraying, replace as follows:

1. 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.

2. Always replace the belts in complete sets. Belts
riding depth should not vary over 1/16 in [1.6 mm]
on matched belt sets.

3. Pulley misalignment must not exceed 1/16 in
[1.6 mm] for each ft [0.3 m] of distance between
the pulley centers.

4. Belts should not bottom on the pulley grooves nor
should they protrude over 3/32in [2.4 mm] above
the top edge of the groove.

5. Do not allow belts to rub any adjacent parts.

6. Adlust belts to the proper tension.

Readiusting New Belts

All new belts will loosen after running for 5 minutes
and must be readjusted to "belt tension after run-in".
Ref. Table 2-1.

Check Oil Bath Cleaner Oil Level

Daily check oil level, Fig.2{, in the oil bath air cleaner
to be sure the oil level in the cup is at the indicated
mark. Refill as required.

'Cummins Engine Company, !nc. recommends the
use of dry type air cleanerc.

Check for Damage

Visually check the fuel system, etc., for misadjustment
or tampering; check all connections for leaks or
damage. Check the engine for damage; conect as

necessary.

(
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Fig. 2{, (N11m1). Checking oil level in air cleaner
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'3 A" illaintenance Ghecks-WeeklY

Repeat DailY Checks

Check Air Cleaner

Clean Prc-Cleaner and Dust Pan

Under e r Pre-cleaner

may be and dry-§Pe

air clean as necessary'

depending on operating conditions'

Check lnlet Air Restriction

Mechanica! lndlcator

reset button (2).

Fig.2-7, (CGS-20). Air inlet restriction indicator

Note: Never remove the felt washer from the indicator'

It is necessary to absorb moisture'

Vacuum lndicator

Vacuum switches, Fig. 2-8, are available which actuate

" 
*á.i"g light on tñe instrument panel when the air

restriction becomes excessive'

1. Wiring
2. Piping 4. Warning Light ';.'

2;JJJ
¡J
.-l
.J¡-r¡r
;J
;-lJ
-J
-)
)
)
)
)
)
)
),!
)
)
)JJJ
)
)
)
)
)22'J
)
')
!2
')
')
')

Fig. 2-8, (N21905). Vacuum switch to check air inlet

1. Air restriction on turbochar
exceed 25 inches [635 mm]

[46 mm] of mercury under

2. Naturally aspirated engine air restriction must not

exceed 20 ¡nches [508 mm] of water oJ 1'.51n"|t
[38 mm] of mercury at air intake manifold at rated

speed. ,j i

Clean or Replace Alr Cleaner Elements .,-"...

the paPer element. . - :-

Caution: Hotes, toose end seats, denled seafing

surlaces and other Íorms of damage render the

cleaner inoperative and require immediate element

replacement. , , .

To change the element: ,r',- :;

1. Loosen the wing nut ({, fig' 2-9) securing the



7 2-12 Operatlon alÉ Malntenancc
Constructlon and lndustrial

-t

,
,
t
t

,
t
t
,
t
a
/
? bottom cover (2) to the cleaner housing (3). Re-

i : i i.,y\' ' t , . '

Fig. 2-11, (OMf 029L). Air cleaner-heavy dutyFig. 2-9, (OM1028L). Air cteaner{ry type

move the cover.t

a
/

-. Z Pull the element (6) down from the center bolt (4).a
2 Caution: Pull the cover and the element straight out

- ntren removing them from the housing, Fig. 2-1e to¿ arrord damage to the element.

(

Frg. 2-10, (OM1031L). Changing air cleaner element

,

Fig. 2-12, (OM1030L). Air cleaner-heaw duty dual element
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With the larger cartridge, it may be necessaryto break
the seal along the edges of the cartridge. After the seal
has been broken, ppll the cartridge straight out and

. slightly up so the cartridge will clear the sealing frame
and edges of the air cleaner housing. ,.... ,

Cleaning and lnspection - .. t.: ,

1. Clean the pre-cleaner openings (2) of all soot, oil
film and any other objects that may have become
lodged in the openings. Remove any dust or dirt in

6.

7.

8.

9.

3. Remove the gasket (5) from the ouflet end (7) of
the housing.

When installing the element, make sure it seats on the
gasket at the air cleaner ouflet end.

Hearry Duty Dry-Type Alr Cleanerc

Heavy du§ air cleaners (single and dual types) com-
bine centrifugal cleaning with element fittering, Fig's.
2-11 and 2-12, beiore air enters the engines.

Before disassembly, wipe dirt from the cover and the
upper port¡on of the air cleaner. To clean single orduál
types:

1. Loosen the wing bolt, remove the band securing the
dust pan (1, Fig. 2-111, (2, Fig. 2-121.

2. Loosen the wing nut (2, Fig.2-11and 3, Fig.2-12),
remove the dust shield (3, Fig. 2-11), (4, Fig.2-121,
from the dust pan (1, Fig. 2-111, (2, Fig. 2-12), clean
the dust pan and shield.

3. Remove the wing nut (2, Fig. 2-11), (S,Fig.2-12)
securing the air cleaner primary elem'ent (0, f¡g.
2-12) in the air cleaner housing, inspect the rubber
sealing washer on the wing nut (4, Fig. 2-'t1), (S, Fig.
2-12).

4. Blow out the element from the clean air side with
compessed air not exceeding 30 psi l10l kpal.

5. Wash the element with nonsudsing household
detergent and water, 1 20 to 14Oo F [49 to 60" C]. Dry
with compressed air, 30 psi l20t kpal.

Malntenance lnstruc,tioni=

Fig. 2-14, (V11009). Air cleaner - cartridge type (single stage)

panel with the dust bin (1). To remove the pr+
cleaner panel (2) equipped wth an exhaust aspira-
tor loosen the "U" bolt clamp securing thq pre-.
cleaner to the aspirator tubíng. ,.: ri - ,r 

'-

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

lnspect the element after cleaning.

lnstall a new or the cleaned primary element.

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

Reassemble the dust shield and dust pan, position
them to the air cleaner housing and secure with
the band.

On the dual element type Cyclopac cleaner:

a. Check the air restríction indicator. lf the air
restriction is excessive, disassemble the air
cleaner, remove the wing nut (8, Fig. 2-121, and
replace the safety element (g).

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

Gartridge Type Air Cleaner Element

1. Loosen the wing nuts (4, Fig.2-13o12-14)on theair
cleaner housing (5) to remove the precleaner

Fig. 2-13,'(N21026). Air cleaner - cartridge type (t!vo stagE)
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the lower portion of the pre-cleaner and aspirator
tubing. lnspect the inside of the air cleaner housing
for foreign material.

2. lnspect the dirty cartridge for soot or oil. lf 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 equipment.
lf the cartridge appears "oily", check for fumes
qscaping from the crankcase breather. Excessive
oil mist shortens the life of any dry-type cartridge.
Troubleshooting at this point can appreciably
lengthen new cartridge life.

3. lt is not recommended to clean and reuse the
cartr¡dge. When returned to service, life expectancy
of a paper cartridge will be only a fraction of the
original service life.

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

5. The pr+cleaner dust bin is self-cleaning.

Assembly

1 . lnspect the new filter cartridge for shipping damage
before installing.

2. To install a new cartridge, hold the cartridge (3, Fig.
2-13 and 2-14lin the same manneras when remov-
ing it from the housing. lnsert the clean cartridge
into the housing; avoid hitting the cartridge tubes
against the sealing flange on the edges of the air
cleaner housing.

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

4. Replace the pre-cleaner panel (2) and tighten the
wing nuts (4) by hand, forfinaltightenessturnl-1/2
to 2 turns with a small adjustable wrench. Do not
overtighten. On a pre-cleaner with an exhaust
aspirator, assemble the aspirator tube to 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],
¡emove the oil cup from the cleaner. Discard the oil

and wash the cup in cleaning solvent or fuel oil.

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

Fill the oi! cup to the level indicated by the bead on the
side with clean, fresh oil of the same grade as that in
the crankcase and assemble it to the cleaner. ln ex-
tremely cold weather a lighter grade may be necessary.
A straight mineral, non-foaming detergent, or non-
foaming additive oil may be used in oil bath air
cleaners.

Caution: Never use dir§ oil or used oil.

Drain Air Tanks

ln cold weather, condensed moisture in the air tanks
and lines may treeze and make controls useless.

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

Drain Sediment from Fuel Tanks

Loosen the fuel tank drain cock or plug, if used, and
drain approximately 1 cup of fuelto removewaterand
sediment. Close the drain cock or plug.

FuelAilater Filter Separator

lf more moisture than usual is present when checking
the fuel tanks, it may be advisable to install a water
separator.

Contact the nearest Cummins Dealer for a Fleetguard
water separator that meets requirements.

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

Engine Front Trunnion

lf used, the engine front trunnion mount should be

lubricated with grease meeting specifications as out-
lined in Section 3.

C
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B-Check

At each "8" Maintenance Check, perform all the "A"

Checks in addition to the following.

Lubricating Oil Change lntervals

Note: lf the lubricating oil is drained from the oil pan to
make an engine repair, new oil must be used' Do not

use oit after it has been drained from the oil pan.

Maintaining a proper "8" maintenance check interval

is a very important factor in preserving the integri§
of an engine. Lubricating oilcontamination isthedirect
result of engine operation and the load factor involved.

The amount of contamination generated depends
on the amount of fuel the engine consumes. Labora-

tory,and field tests have determined that, when using

the recommended quality oils and filters, a turbo-
charged engine in good condition and equipped with
a bypass oil filter can consume 255 gallons of fuel
for each gallon of oil in the oil systerh before the
maximum level of oilcontamination is reached. Based

on these findings, Cummins Engine Company, lnc.,

recommends that the "8" 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.

The total lubricating system capac¡ty in gallons can

be determined by adding the high level of the lubri-
cating oil in the oil pan and the capacities of the
full-flow and bypass filters. All lubricating oil systems
must be rounded to the nearest gallon when applied
to the chart. Table 2-2 lists the capacities of the
full-flow and bypass filter elements.

Chart Method

From laboratory and field tests we know that the
maximum contamination level for a gallon of oil is

reached when 255 gallons of fuel is consumed in a
turbocharged engine o¡ 28O gallons of fuel in a .
naturally aspirated engine. The 255 or 280figure is the
constant used in the equation fortheoilchange period'

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

Table 2-2: Lubricating Oil Filter Elements

Description
ol Fllter
(Etemenl P/N)

Capacl§ Engine
(Gals.) FamilY

Full{low
(LFs16)
Full-llow
(1F613)
Full-flow

spin-on (LF670)
Full{low

(spin-on short)
(1F670-SC)

Bypass, 750 in3

(LF/5o-A)
Bypass,750 in3

(LF/so-c)
Bypass, 750 in3

(Lr/so)
Bypass, 5ü) in3
(LFs00)
Bypass, spin-on
{/-,n77l
Full{low

spin-on
(1F734)

0.93

0.83

0.80

0.6s

2.91

2.91

2.91

2.25

0.70

0.50

All Engines (excePt
V-378 and V-504) '.

V-378 & V-504 OnlY..:
All Engines " inl-
(Optional on V-555) =

Standard on All tiil
Sniall Vee :'.; -

:: -rf¡e
.t ¡ 

é.-.é

All Engines ':"' ::i:i
(Except Small Vee) *

All Engines ., ..j ,,,;e
(Except Small Vee)
All Engines 't:'.. i
(Except Small Vee) ,t

Small Vee OnlY r:.i;
'i i ,

C&lEnginesand
Small Vee :'': - ilT
Standard on All Small
Vee (W¡ll replace ..i
LF67G'SC) i.rr.-LJ

'. " -:¡

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

Lubricating Oil Pan CapacitY
Full-Flow Filter (3)

Bypass Filter 750 in3 (2)

Total Lubricating Oil
System Capacity

') 1:'--.'r'"1,

= -18 gallons
= 2.79 gallons
= 5,82 911-:
= %.61-27 gallons

Bound this capaci§ to the nearest whole gallon and
select the chart eñt¡tleO "Off Highway Turbocharged
w ith By- Pass F i lte / "' L u be System Capacity -27 ql!:.1t. "

Also assume the average fuel consumption = 17.5 gaF

lons per hour and the average oil consumption = 8 hours
per quart.

To read the chart.

1,"-
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Change Period = Constant x fuel consumed x the oil avaitable.

CIl Ana¡hble = Oil system capaci§ + one-half the make.up oil added in a given period.

Oal Added = Change lnterval

Oil Consumption Rate

change Period = The constant x the fuel consumed x [the system capacity + one-hatf (the change period)

(Oil Consump. Rate)

Solüng this equation for the oil change period gives
tñe equation which is used in developing the Chart
i,lethod.

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

Oil consumption - one-half (constant x fuel consumed)

,
-a

,
t
!

t

t
t

-,
J

t

1. The numbers along the left side of the chart repre-
sent fuel consumption in gallons per hour. Divide
the grid between "10" and ',2O,'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 g hours
per quart.

3. From the point on the curve "8", draw a line perpen-
dicular to the bottom of the chart. The numbers
across the bottom of the chart represent the oil
change interval in hours.

4. The perpendicular line from the curve ,,g" intersects
the bottom line of the chart between ,,500" 

and
"600". Divide the grid in S equal parts to find the
point for the recommended oil change interual. ln
this example the recommended oil change interval
is 505 hours.

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

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

2a. Determine the average fuel consumption for all
the engines in each group.

b. Select a group fuel consumption, for entering the
chart, that is halfway between the average fuel
consumption and the highest fuel consumption
in the group.

3a. Determine the average lube oil consumption forall
the engines in the group.

b. Select a group lube oil consumption for entering
the chart that is halfway betweeri the average tube
oil consumption and the lowest oil consumption
in the group

4. Read the appropriate chart for each group using
the fuel consumption determined in 2b and the lube
oil consumption determihed in 3b. The oilchange
interval determined in this manner should be
applied to the entire group.

5. Since some will have more than one group of
engine models, a change interval should be deter-
mined for each group. ln some cases it may be
wise to divide some groups into sub-groups (such
as older NTC-290's and newer Formula 290's) for
which a change interval is determined.

6. Practically, now, a manager must review the oil
change intervals determined for each group or

LUBE SYSÍEM CAPACITY - 27 GALLONS

(

zÉ,
93 30
G¡
EEluqL
Z0ozqo
JJ
UJ
ió 20
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subgroup; consider the other items in his preventa-
tive maintenance schedule; consider his own past
practice; and select an oil change interval which
he feels is the best compromise.

Note: Cummins Engine Co., lnc., does not recom-
mend exceeding 25,000 miles and/or 600 hours on oil
change intervals. Therefore, the charts or limited to
25,000 miles or 600 hours and must not be extended.

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

Chart Melhod Altenrative

As an alternative to the Chart Method for determining
the "B" maintenance check interval, Cummins Engine
Co., lnc., recommends that the "B" check be performed
every 10,000 miles, 250 hours or 6 months.

Note: Perform the "B" check in 6 month ¡ntervals for
engiens in emergency or standby operations and any
other operation where less than the recommended
miles or hours have been accumulated in a 6 month
interval.



2-18 Operatlon and Malntenance
Constructlon and lndustrial

oo(ooo(o

oBE
f
o¡
:
fEa ¡¡¡V'
,-0z
-o

o¿8o

o
ñcA

É,3o- U'
JZ

J

VF(j,¿ct
F

l¡¡
c,l

Í. c,

JqH6 6
=t¡¡F
U'

U'
t¡¡o

o?o
N

E
¡¡¡t-I
¡L
a,
U'

q
¡o
-
E

=o
¡¡¡F
É,
É-
aD

J
J

GfF
2

I

=-g
E
tttt
o

r¡
I

-
-
r¡

-
-
rt
-
-
a
-
r¡,
a
!

-I
-/
-t
-t
I
!
It
tt
it
II
I
!
I
!

oo(\

oo(o

orlt

(8noH u3d sNollV9l
NOrldwnsNoc'l3nl

o t¡,

(unoH u3d sNo:I-lv9)
NOtrdwnsNoc l3nJ

oo(o

(unoH urd sNo-r'IV9)
NOttdwnsNoc 13nJ

I r.o

(unoH u3d sNo]]v9)
NOtldwnsNoc 13nJ

IOJO
No (

P
ül !,

G

=o
5

E
ó !¡¡ttF z

;
c,z
-(J

oJ.
Ho

o8a
É,
fo
-at zi9

ei 
E

;l
ZF_<6üf814(v,o;

t¡¡
F
U'

v,
¡¡¡o

o?o
N rfl

t
-!
-t
l
!
-t
It
-I

J
I

(o

I I

,/
zo
F
o-la
óL_

oo
J
o

I

II
I

I
I

I
§
C.l

I

zo
F
a-laii o-

6-o
J
o

I

I
I

I
I

§t

I

z
9
F
o.la6*
2L 

-oo)
o

I

//

/

zI
F
o-
E=
6*
oo
J
ó

I

rO



>t
>T
)2
>t2
>t22
>t2
-)

222

(unoH u3d sNo'l'lv9)
NOlldl,llnsNO3 lfnJ

6
G
fo¡
:

3é,
t¡J

=u¡oz
¡Eq,
o

P rt)

(unoH U3d sNo-llv9l
NOtldwnsNoS 13nl

G,
u¡
l-
Jlt
ct
al,

+
@

ts

=o
l¡l
l-
E
A.
at

É
fF
z

I

=I
l!
¡t
o

ü,
É,
Jo¡.-,

o\
<rü

=l¡l
(9
z
E89
6

z
9
FG
Ea
6L.zLoo
J
6

I

al,zo

0
ét

I

Eo
!

o
=t¡¡
at,

,,
l¡¡
co

zI
F4
Ea
aD=

o
C)
J
o
.t

U'zo

0
I

E
C'

c
C'
E
t¡¡

U'

U'
t¡¡
@
f

z
9
t-GE=a(J
an=
2L
oo
J
6

I

anzo

(,
c,

I

E
(J

a
o
=u¡

u,
U'
u¡
@
l

z
9
F4
Eaó!
oo
J
6

I

E
(,)

G

o
=u¡

U'

U'
t¡¡
@
fJ



2-m Operation and Maintenance
Construction and lndustrial

o8E
o
:
EPu¡

=l--z
,-
c,z

o
-to

U'zo

o

I

F
6
A.

o
=t¡,
arl

.A
UJo3

v,zo

c,
o

I

6
c

.(J
E
t¡J

aD

U'
t¡¡
@
f

ooÚt u,
Ef
o¡
:

oGo t¡J

=¡¡¡0z
ro

()J
c!(¡o

GI¡¡J ¡F¡J.
¡!- ¡
ut!ur!
o-!i¿ol

!

=o
u¡o
É,

C)o
@
E
fF

I

=I
IL
¡too

zo

(!,
o

I

E
C'

A
o

=¡¡¡F
U'

aA

t¡¡
t0
f

-4
-/
-!
t
!
t.,
I
!
I
I

(unoH u3d sNo't'1v91
NOtrdwnsNoc 13nJ

(unoH 8ld sNol'tv9l.
NOrldwnsNoc tSnJ

(unoH u3d sNol'rv9)
NOttdü\tnsNoc tfnJ

(unoH u3d sNollVC)
NO[dWnSNOS'r]nJ

c

eB3
=o¡
=
Eo r¡¡OEsr2
,-
c,z
-
C'

oJ8o

zo
F
o-la6L
63o
-)6'
I

aB3
J
o
¿
:
Et l¡rr=
,-(,
z
-o

oJ8o

at,zo

(,
o

I

E
C)

c
(J

=u¡

U'

U'
t¡JoJ

rO

z
9F
o-la
a5 0-

3!o
J
6

I

z
eF
o-

3a6!
6!o

o

I

zIj-
o-laó*
zJ-o-
(J
J
6

I



r-

clI

!l
Jl3J
/:.¡IalI2

//i
/¡ér!
//
b

-r¿t
Fl\,
-/\1

-/

;<6ióE ,o
E

G
c, ¡l¡OF!tz

¡¡¡
-..0
*-
.;C)

86(fl

.:

:

oo(O

l

-

o
8" E

-.-: =;oa

.E
= ¡¡¡vi

;0
¿
-(,

AJHo

o
ñu,

E
o

=

E
:< ¡¡Jvi

;0z
¡o
J

Ho
a

//t //

zI
FGE=l9

-9:- -6-o
J
6

I

/

ctzo

(9
to

rl

6
Á,

o
=t¡¡
U'

u,
¡¡¡
6
f

oo3nrlt E
fc¿
:
G,

o ¡¡loF§Z
;0z
-a

86(t

oo.o

oo(o

I
I

//
t¡/ zIF

o-

Ea6!
- uL

oo
J
6

I

,u ,/

c,

[/ i z
9
Fc
Ea
ó!zo!
o

6

I

/

ú, I2lolJI
JI<lc,lsl
¿l t

iV
ZY/
3u

ñ

I
=lolJIJI<lc,l-

il
EI
G'Ifl /!f
'rV 

,
itJ_,

ñ

É,

Hj
¡t
Ef
>

ioñ
É,

5o
E¡=;F

I

=-g
I
ltlt
o

oo§l .
:i
:;

gco
(unoH u3d sNo]1V9)
NOlldüInsNoc 'If nJ

(unoH u3d sNollv9l
ruorr¿wñsruoc 'l3nJv9l

tnJ

zI
F
o-ia
ur=
6s
c)
J
6

I



24¿2 Operatlon and Maintenance
Construcffon and lndustrlal

€

U'zo

o
(o

I

Eo
A
o

=u¡

U'

0
u¡
@
f

tt

É,
u¡
F
¡t
o
ü)

+
o

E

=o
u¡
c,
É,

-ooo
E
F

I

=I
t¡.
tt
o

-l

-lÉ

-É
É
A
A
A
A
,-,
A
á
t
A
A

-É
É

-
-
-
-
rl

-\
-
-J
-
¡Á
J

-
-J
-
-
-
r-\

,
L

I

IP!-

IT

(unoH uld sNo'r'lv9)
NOtldu¡nsNoc 'l3nJ

(unoH uld sNo']'IVg) -
NortdwnsNoS 'I3nJ

(unoH u3d sNo'I'tv9l
NOrtdwnsNoS llnJ

-_,i ú.1.:,:ls?:',:,!:t,-$-,^ rr+,i-:i\i:¡1. _ - _ - _

U'
E
fo¡

E
t¡¡

=t¡¡g,
z
¿
C'

o

0z
o

(j,
o

I

Eo
o-

()

=t¡¡
aD

.A
¡¡¡
E
fJ

tN

z
9
F
GE=1l.69
6!o
-)
6

I

a
É,
fo
I

G
t¡J

=l¡¡0z
-(J
o

aDzo

0

tl>ll-I
c, I<to-l
3l
=lHIg, I>tu, Iu¡lol

=tt
c1

zIF
o-

Ea6!
6g
(J

6

I

IH3",
o
I

=
lE

8H
,-(,
z

a

Bo

z
e
F
o-

3a6*
65o

6

I

o8a
TE

=o¡l
É,E !¡r

=t¡J
(¡,
z
4o

¡áo

zq
F
G
3a
aó o-

6s
(J

6

I



ilalnlenance lnsür¡ffi .;

!
!
-2
\>r>tLILl2>I22

...
j

=.:

6
E
fo-

E
¡¡F
=
t¡¡oz
-
C'¿
o
ii-)
E|

':
'!-
.;

,¡i.
,:.

l-
¡

q
G3o
J

E
t¡¡Fz

-ll¡
0z
a(,

o

tto:
@

-
]=.

oclúrl
I

-i
t.'

o!
o!rtl

I
I

,i:;(
8i
.'!!

IN

I(o

cloro¿
0

C." :

!óstlF'¿
-u
(!
a

.¡
c

cltc

;
oo
N

I

o

z
3
(,
ÍlN
t

6
i<

C'

=t¡J

Z
t¡JÉ
=t

c

z1ol
il(j,I
n¡l
NI

tl
EI<to-l
3l-
=It¡.t !r-I6ltlql
ól
3[
'3

ool¡, Ct,
E
l'o¡
:
G,E !¡¡

=t¡¡0z
¡o

oJ
Ho

oo

oo
«,

o
ñU,

É,
3og

tr!i r¡¡vi
;
c,z
¡o

oJ
8or

oo
c.{

.Azo

g,

N
I

E
É. <)
r¡¡ i
J(J
EE¡tg
ltt ln
.LU'i r¡¡a6El

E

=o
t¡J
(9
É,

Ioo
@
G
D
F

I

=I-
ltot!zo9

o
c,N

I

C'

G

o
=l¡,1
U'

U'
t¡¡
6
f

(unoH urd sNollv9l
NOlldwnSNOC'I]nJ

(unoH u3d sNo'r1v9)
NOrldwnsNoc 'IlnJ

zI
FGE¡
at, =zLoo
J
o

I

z
9
F
o-

3a
¿5 0-

á!()
J
o

I

zo
F
o-

3a6*zo!
o

6

I



2-A Operatlon and ltlaintenance
' Construction and lndustdal

a
aa
a
J

oBe
o
=u,,z
=q8E ótZ §
¡¡J I2rsb6f

86 d
=t¡¡F
1r,

U'
t¡J
6

83
§l

U'zo

(!,
loN

I

EF
!¡¡ 6
JGtr3qE
o- a,
>>.@u¡

o
F¿,

=o
l¡¡
c,
É
-
C'o
@
G
DF

I

=g
IL
ILO .r,zo

(,
rt
§l
I

E(,
t
C'

=t¡¡
u,

¡t,
t¡¡o
f

J
a
a
a
a

eu53
¡
-
:
fE9U¡

=l-
;0z
C)

H6

Piá u,
É,

o¡
aD

J¿.

¿EE ó'zGo
G.

l¡¡ r2i
-o

e j tHoO
=¡¡¡F
u,
t,

. t¡¡o
o? - (

(unoH u3d sNo'r]vg)
NOIIdUúnSNOC 13nJ

(8noH urd sNo]1v9)
NOtldwnsNoc 13nJ

(8noH u3d sNol'rv0)
NOlldwnsNoc lSnJ

(unoH u3d sNol'rv9)
NOtrdwnsNoc'I3nJ

zo
F
o-

3a
ü6 0-

6.9
C)

o

I

zo
F
o-

3a6!
65()
J
o

I

zI
A
Ea6*
6s
(J
J
6

I

zI
a
3a6!
á!
C)
J
6

I



oür3
3og

.E8s!t2
;
C,2

'E
(J

a¿Bo

É
t¡¡F¿
lt
¡ttt

+
o
a
E-(,
o=
l¡¡ Ll

E=
-c,C'tor
EF
¿C'
¡Ar<

-E
-'oet
-tr¡rLP
Ei

É,
r¡¡

¿¡t
an2eiq
6=

ts(,36
oüt*6if9aü9
-i lu
' t¡t

Sursro
-f
9J
J-
lt

o

38R
(unoH u3d sNollv9l
M)lldnnsilo:r l¡nJ

,.)
')
')
L¡

:")

")'lt---: )

q)
E)

L)

OL
.1
t-
.a
t-/..J
l-/
-¿t-r
-¿l-¡.-¿
l-r
-¿t-i
-¿

38ñ
(unoH uld sNol]v9 )

NOlrdrunsNoc llnl

_ --.v)

zI
c
Ea6!
e!(J

o

l

z
9
G

=^fo.,, Lz-o-o

6

.Y



Operatlon and Maintenance
Conslruction and lndustrlal

Lubdcating Oil Analysis

An alternate method for determining when to change
lubricating oi! and filters is by used oil analysis using
laboratory tests. The analyses used are for the purpose
of determining the amount of contamination in the
oil; not for predicting potential engine failures. lt 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.

ln order to initiate a used oil analysis program for a
large 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
could 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 percent of the
total engines in each group should be selected for
the used oil analysis program. lf a group consists of
less than 50 engines but more than 25 engines the
subaroup size should be 5 engines. For groups of
less than 25 engines the subgroup size should be I
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 engínes 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 subgroups should only have an oíl sample taken.
Additional oil samples should be taken from each of
the engines in the subgroups at every 48-operating-
hour interval after the first sample. This sampling
frequency may be varied somewhat as dictated by the
operation. The samplíng frequency should not be
extended beyond 60 hours for equipment safe§
reason or reduced below 40 hours because of the
added analytical costs.

This sampling process should continue untilthe results
of the analyses of the samples indicate that any one
of the condemnation limits listed in Table 2-3 has
been reached or exceeded until the desired oil change
interval extension is reached. This process should be
continued cautiously since the engines in the sub-
groups are subject to permanent damage because
of the over-extended oil change interval. The analytical
work on the samples and the examination of the

analytical results should be done as quickly and
caref ul ly as possi ble to prevent serious en gi ne damage.

Table 2-3: Lubricatlng Oil Condemnatlon Umits

Property (ASTil Metñod') Condemnaüon Umlt

Viscosity @ 10e C
(D445)

lnsolubles, pentane;
noncoagulated
(D€93)

Insolubles, toluene,
noncoagulated
(D€s3)

Total acid number
(D{0+¡

Total base number
(D+0+¡

Water content
(D-es)

Additive metal content
(AES or AAS.')

A 1 SAE Viscosi§ grade"
.from the new oil

1.(M maximum

1.0olo maximum

3.5 number increase from
the new oil value, maximum

2.0, minimum

0.?/o maximum

75o/o ol new oil level,
minimum

G

,
,.
t

-,
t

,
,
t
t

.ASTM (The American Society for Testing and
Materials) publishes these methods in their Annual
Book of Standards, Parl23. Other methods should
not be used without consulting Cummins.

"SAE Viscosi§ grades are published by the Socie§
of Automotive Engineers in their annual SAE
Handbook as SAE Recommended Practice J300d,
and are shown in Table 1 of thsi bulletin.

"'AES (Atomic Emission Spectroscopy) and AAS
(Atomic Absorption Spectroscopy) are not stan-
dard ASTM methods, however most used oil
analysis laboratories are capable of determining
additive metal concentration by one of these
methods and sample results determined by the
same laboratory using the same method can be
safely compared. .

To determine whether the maximum oil change inter-
val has been reached the properties in Table 2-3should
be determined by thq laboratory methods specilied.
This table also specÍfies 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

(
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commercial used oil analysis laboratories. These
analyses are not low cost, generally costing between
$50 and $135 per sample.

When any one of the condemnation limits is exceeded
on any one sample an oil change should be performed
on all engines in the sub-group. The hours at which
the sample for which a condemnation limit was ex-
ceeded is the oil change interval at which 100/o 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 complete the entire group of engines can
be placed on the new oil change interval.

This method of establishing an oil change interval
will determine a different interval for each group of
engines. lt is not possible to provide maintenance
on several different schedules or if one desires to
schedule the oil change to coincide with other mainte-
nance, the more conservative (orshorter) maintenance
schedule should be used.

Please contact your Cummins Service Representative
if you need assistance or have any questions 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 maintenance chart on Page 2-2, is for average
conditions.

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

and drain oil.

2. lnstall drain plug in oilpan. On 855, V-903, KT(A)-
1150, KT(A)-2300 and KTA-3067 Engines torque
to 60 to 70 ft-lbs [81 to 95 N.m]. On V-378, V-504
and V-555 Engines torque to 35 to 40 ft-lbs 147 to54
N. ml. On V-1710 Engines torque to 45 to 55 ft-lbs

[61 to 75 N.m].

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 required.

Note: Use lubricating oil meeting specifications listed

in Section 3, and genuine Cummins filtery 
'irn

equipment: ','ii:.'t - :

i's,: r¡

Change Spin-On Lubdcaüng OII Filter Eleqg!§.,==

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

,i :,

Note: At each filter change check torque of adapter
mounting capscrew; it should be 25 to 35 ft-lbs [34 to
47 N.ml. lf the capscrew is not within torque range,
the adapter may rotate when the spin-on filter is
removed. Replace the adapter to the filter head gaskets
at each "C" maintenance check.

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

Fig. 2-16, (K21907). lnstalling "spin'on" lubricating oil filter -
KT(A)-2300 Engine

Fis. 2-15fOM1018L). lnstalling lubricating oil fllter cañrldge
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3. Position element to 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.

4. 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.

ilote: Always allow oil to drain back to the oil pan
before checking the level. This may require 15 minutes.

Change lhe LF-777 Lubricating Oit Spin-On
Byaass Filter.

1. Unscrew the spín-on filter from the filter head;
discard the filter.

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

3. Position the filterto the filter head. Tighten by hand
until the seal touches the filter head; tighten an
additional one turn.

4. Run the engine, check for leaks, shut-down the
engine. Add oil as necessary to bring the oil level

::"" 
"H" mark 

:n 
,n" o]r.,.:.

,
t
t

,
t
,

Change Lubricating Oll By-Pass Filter Element

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

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

2. Remove the clamping ring capscrew (1) and lift
off the cover.

3. Unscrew the support hold{own assembly (3); lift
out the element (4) and the holddown assembly.
Discard the element.

4. Clean the housing and holddown assembly in
solvent.

5. lnspect the holddown assembly spring and seal.
Replace if damaged.

6. lnspect the drain plug and connections. Replace
if damaged.

7. Check the orifice plug (6) inside the oil outlet con-
nection or standpipe; blow out with air to open
and clean.

8. Check the filter cover O-ring (7). Reptace if
necessary.

9. lnstall the new element in the housing, Fig. 2-18.

10. Replace the support hold{own assembly in the
filter and tighten down to stop.

11. Ppsition the O-ring seal on the housing flange.

12. lnstall the cover and ttamping ring; tighten the cap-
screws until the clamping lugs are indexed.

13. Run the engine, check for leaks; add enough extra
oil to the crankcase to fill to the "H" (high) mark
on the dipstick.

,
t

,
t

,
,'
-t

t (
Fig. 2-18, (K21908). lnstalling by.pass filter elementFig. 2-17, (V41908). By-pass filter cross section



Maintenance lnstructions

Replaceable Element

1. Open the draíir cock(s) and drain the conten§=.-

2. Loosen the nut(s) at the top of the fuelfilter(s). Take
out the dirty element, clean the filter case(sl and

i"" r.''

3. lnstall new gasket(s) in the fitte(s) and assemble
the case(s) and element(s). Tighten center bol(s)
to 20 to 25 ft-lbs 127 lo 34 N.ml with a torquri.
wrench. Fill the filter case(s) with clean fuel to alil.
in faster pick-up of fuel. .. "

4. Check the fittings in the filter head(s) for leaks.
Fittings should be tightened to 30 to 40 ft-lbs [41 to
54 N.ml. ¡-;,';nii'

Check Engine Cootant -' '

Periodic tests of the engine coolant should bé ráOe'
to ensure that the frequency of water filter servicing
or concentration of DCA inhibitor is adequate to
control corrosion tor any specific condition of opera-
tion. ln 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 O¡ssolved in

Fig. 2-19, (Vl1909). Changing "spin-on" type fuel filter

Caution: Mechanical tightening wil! distorl or crack
the lilter head.

Fig.2-21, (N12021). DCA coolant test kit

Caution: Never use a by-pass filter in place of a lull-flow
filter.

Change Fuel Filter Element

Spin-On Type Filter

1. Unscrew the combination case and element, Fig.
2-19, discard the element.

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

I>aI'l
)rt
tl

¿

F¡9. 2-20,(OM1021L). lnstalling replaceable fuel filter elemenl
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the coolant can be measured by a Fleetgu4rd DCA
Coolant Checking Kit Part No. 3Í!0084&5 or Cummins
3375208 which is availablefrom Cummins D¡stributors
for this check. F19.2-21.

The test kit indicates DCA concentration by measuring
the total nítrite of a coolant sample, which provides
cylinder liner cavitation protection.

When antifreeze is present, it may contribute to the
total nitrite, but most of the nitrite protection is ob-
tained from the DCA inhibitor. ln general, a good nitrite
readi ng indicates that the combined inh i bitor packages
conta¡ned in the antifreeze (if used) and in DCA are
sutficient to ensure complete cooling system
protect¡on.

Concenbation Test Plocedure

1. Rinse the plastic dropper pipet several times wíth
the engine coolant. Fill the dropper exacily to the
1.0 ml. mark. Discharge into the empty vial.

2. Fill the vial to the 10 ml. scribe mark with tap water
and'mix well. (This dilution step is necessary to
minimize the differing colors of antífreeze.)

3. Add two 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 vertical post¡on.
Swirl.

Fig.. 2-2,, (V12OD). Mixing bottle

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.

6. Record the number of drops required for the color
change and consult Table 2-4 for coolant condition
and recommended maintenance.

Addlng MakeUp Goolant and DCA to Cooltng System

1" Test tñe coolant for DCA according to the nitrite
test procedure "W¡th or Without Antifreeze"

-
t

ú

-
-
t

t

,
,
a

u

,
,J

,
,
t
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Table 2-4: Number of Drops of Test Soluüon "A"

Coolant Wlth
Antlfreeze

Goolant Wlthout
Antlfreeze Coolant Condltlon ilalntenance Requlrcd

t

t
t
t
t

o-12

12-17

18-25

25€0

Over 30

06

7-12

13-20

2G.30

Over 30

Dangerous (0 to 0.6 oz. per
gallon DCA)

Borderline (0.7 to 1.2 oz. per
gallon DCA)

Acceptable (1.3 to 2.O oz.qer
gallon DCA)

Tolerable (2.0 to 3.0 oz. per r

gallon DCA)

Overrated (over 3.0 per gallon
DCA)

Precharge system or add
makeup DCA to top tank

Replace service filter and/or
add makeup DCA to toptank.

None.

None.

Drain part of coolant and
make-up with plain antifreeze
and water.

t 'a
Note Ethylene glycoUwater solu$ons should not contaln more than 3.0 oz. per gallon DéA or Dowthem 209/water sotutions (t should not contaln more than 2.0 oz per gallon DCA. Concentratlons ln excess of the above can cause studge to lorm

ln the water llller.t
!

t
t
t
t



Mainlenance tnstructions -a

depending on the presence or absence of anti-
ireze in the cooling system.

2. Estimate the makeup DCA. Forexample, if afifteen
gallon cooling system contains only 0.5 ozlgal.
[4 ml per U DCA, and 1.5 ozlgat. [12 mt per t] is
required, 15 ounces Í426 gl of DCA should be
added to the make-up coolant.

Note: A one pint bottle of DCA-4L tiquid (p/N 3g0OgSB)
contains six dry ounces of DCA chemical in Step 2,
concentrations are in dry ounces of chemical per,
gallon of coolant.

3. Fstimate the total amount of make-up coolant
required (gallons), and calculate the proportions
of water and antifreeze, it used, required. For
example, one gallon of 5G50 antitreeze/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 obtained in Step 2 in the water. lf negative
or zero results were obtained in Step 2, do not add
DCA. (For DCA to dissolve, water sñould be above
50'F [10"C1.)

5. Add the required amount of antifreeze, if used, to
the water solution and mix thoroughly.

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

Note: lf the DCA concentration is low, and the coolant
level 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 circu-
lation throughout the entire system.

Bulk Storage of Make-Up Coolant

lf make-up coolant is stored in bulk, the following
recommendations are provided for mixing and storing
the coolant.

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

2. Knowing the total capacity of the holding tank,
calculate the proportions of water and antifreeze,
if used, required. For example, a 500 gallon [1392 l]
tank will hold 250 gallons [946 t] of water and 2S0
gallons [946 ll of antifreeze for a 5G50 mixture.

3. Multiply the desired DCA concentration by the
total capacity of the holding tank in gallons. ln the
example above, 1.5 oz.DCA per gallon [12 ml per l]
of coolant can be used in the 5G50 mixture. Multi-
plying '1.5 oz. DCA per gallon [12 ml per t] times

500 gallons [18921] yields atotal DCA requirem,ent
of 750 oz. 146.lb. 14 oz.l [21.3 kg].

Add the water to the holding tank. Ag
tinuously, add the
amounts untíl all of
The water should be

Add the antifreeze last, if used, maintaining agita-_r
tion to bring and keep the finished coolant in,
solution. Both antifreeze and DCA willsettle to thei'
bottom of the tank unless constant mixing or qgiry_=
culation is provided. An example of recirculation'ís
the use of a small pump operating continuoüsly
to draw DCA and antifreeze off the bottom of the
tank .and discharging the solution at ü¡e- lgpr
Samp'les of coolant can bedrawn otf thetop, m¡dble*
and bottom of the storage tank and tested for anti-
lreeze and/or DCA concentration if inadequate

5.

mixing is suspected.

Change DCA Water Filter

Section 3.

Change the filter or element at each ':8" Checki;ié:=
tion of element to be used should be based upon the
size of the system. See "Coolant Specificatioñso...

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

Spin-On Element
-:s =-

1. Close the shutotf valves on the inlet and drain lines._

2. Unscrew the element and discard ,.ir::'. i-
,,i." "

3. Apply a light even coat of lubricating oil to the_ r:r::: :

Fig. 2-23, (OM1023L). lnstalling DCA,water filter cartridge
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gasket sealing surface prior to intalling the filter.

lnstall a new element, tighten until the sealtouches
the filter head. Tighten an additional one.half to
threefourths tum. Fig. 2-23. Open the shut-otf
valves.

.a

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

Check Oil Levels

Check Aneroid Oil

1. Remove the pipe plug from the hole marked,,Lub
o¡1".

2. F¡l! with engine lubricating oil to the tevel of the
pipe plug hole. Reinstall the pipe plug.

Check Hydraulic Govemor Oil Level

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

Clean/Change Crankcase Breather

llesh Element Breather

1. Remove the wing nut (6, Fig.2-Z4l,flatwasher and
rubber washer securing the cover (1), to the
breather body (5).

2. Lift otf the cover and life out the breather element
(2), vapor element (3), and gasket (4).

3. Clean all metal and rubber parts in an approved
cleaning solvent. Dry thoroughly with compressed
air.

4. lnspect the rubber gasket; replace it if necessary.
lnspect 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) in the cover (1); posi-
tíon the cover assembly to the body (5).

7. lnstall the rubber washer, flatwasher and wing nut
(6); tighten securely.

Screen Element Breather - Cteaning and lnspection

1. Remove the vent tube if not previously removed.

2. Remove capscrews, washers, cover, screens and
baffle if used, from the breather body. Fig.2-ZS.

GFig.2-24, (V51909). Crankcase breather - mesh element with vapor
barrier

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

3. Clean the vent tube, screens and baffle in an
approved cleaning solvent. Dry wíth compressed

4. Assemble the baffl'e and screens, if used, and a new
gasket in the body

5. Replace the cover with the cover boss resting

(

J



!l

securely on the point of the screen, if used; secure frsesurery on rne pornl oI Ine screen, rr useo; secure C 1
with washers and capscrews. á

o. Reptace the vent tube- il,'l: ¿,
ctean Air compressor Breather 1
wnen used, serv¡ce breathers regularly as follows: c a
Bendix-Westinghouse Paper Etement Irrenqrx-wesüngnouse paper Element 

J
Remove the breather cover and element. Fig. 2-26. 71Hemove the breather cover and elemenl. Fig. 2-26. \- a
Clean by reverse flushing with compressed air; reas- 

-
semble on the compressor. Discard the element if 1it is damaged or unsuitabte for cleaning. 

1r4tu E¡^ J

I

Bendix-Westinghouse Sponge

uEan Arr uompressof Ereatner g 1
When used, service breathers regularly as follows: I

r.rutrg¡t(ru§e -Pgngg
Remove the breather from the air compressor. Dis-
assemble the breather, wash all metal parts in solvent
and blow dry with compressed air. Wash the element
in solvent; remove all solvent from the element; dip it in
clean engine oil and squeeze excess oil from the
element.

Cummins Paper

Clean the element at each "D" maintenance check.
Remove the wing nut securing the front cover to the
body. Lift off thJfront corer añd element. tnspect the

I paper element before cleaning by reverse flow of
compressed air; discard the element if it is damaged
or unsuitable for cleaning. Fig.2-22.

Caution: Do not rupture the filter etement.

@ ff'IH: i:nl"Hr 4
recure with the wing nut. !,rl

:í

-
ra,!
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'3C" Maintenance Checks

At each "C" Maintenance Check, first perform all ,A",

and "B" Checks in addition to those foltowing:

Adjust lnjectors and Valves

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

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

Caution: Be sure the injector and valve set markings,
wherever located, are in proper alignment with the
indicator mark.

Englne Temperatures

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

Cummins Engine Company, lnc. recommends that
valve and injector plunger adjustments be made when
the engine is cold. The engine must be atany stabilized
temperature of 1¿10"F [60"C¡ or below.

A second setting or resetting after the engine is warm
is not recommended.

lliector Plunger Adiustment Using Torque
Method, VIVT-378, Vn T-S04, VA/Í-SSS Engines
The injectors and valves must be in correct adjustment
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 injectors must
always be adjusted before the vatves. The procedure
is as follows:

Valve Set Mark Alignment

1. Turn the crankshaft in direction of rotation until
No. 1 "VS" mark appears on the vibration damper
or crankshaft pulley. See Fig. 2-28tor the location
of the valve set marks. ln this position, both íntake
and exhaust valves must be closed for cylinder
No. 1; if not, advance the crankshaft one revolution.
See Fig. 2-29, Fig. 2-30 and Table 2-5 for firing
order.

Fig.2-A, ryl1461). V6 firing order-

t

,
t

t

t

t

t

,

J

t

t

t
.,
t

t

t
t
t
t

(

Fig.2-28, (OMf 0Í|5L). Valve set marks-VAy'T-555, C.l.D. Engine
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i J
Note: Do not use the fan to rotate the engine. J
2. Adjust the injector plunger, then the crossl eads

and valves of the first cylinder as explained i

ceeding paragraphs. Turn the crankshaft i e adjusting screw on

direction of rotation o the next "VS" mark c ench calibrated in in-l

ponding to the firing order of the engine an pter' tighten the adjusti

corresponding cylinder will be ready for ar own in Table 2€ for

ment. see Table 2-5. locknut'

3. Continue turning the crankshaft in the direction of
rotation and making adjustments until all injectors Table 2{: tniector plunger Adlustm
and valves have been correctly adjusted. VArT-37g, V -S04, V/W_555 Engln

. O¡lTemperature Olt Tempe
Table 2-5: Engine Firing Order V Engines Cold Hot

Right Hand V8 'l-5-4-8-6-3-7-2 60 in-lbs [6'8 N'm] 60 in-lbs [6.

Right Hand VO 14-2-5-3$

Note: Two complete revolutions of the crankshaft are 
-

needed to set all injector plungers and valves. The 9 a
rffi,""1i:"ff:fl!':1ffi:::;il,'"ffi"?:1}Xlf"';,1,.T I -der at any one "vs" ;;;;. 

Ju§rsu rvr vrrrv vrrE vvrrrr- 
I 4

tniector Ptunger Adiustment 4,
Before adiustins the iniector, tighten the injector hold- . 

-,down capscrew to 30 to 35 ft-lbs [41 to 47 N.m]. 

-,The injector plungers of alt engines must be adjusted 7
with an in-lb torque wrench to a definite torque setting. g a
u.'1,%[-t'"::i+t1!"J*:",1fl",1H'¡¿1!:f ;?:ffi -,and a screwdriver adapter can be used for this adjust- 

2,ment Fio 2-31
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Note: After all the injectors and valves are adjusted and
the engine has been started and warmed up to'1400F
[69"C] oil temperature, reset the injectors to the warm
setting. This is only necessary if the injectors, lever
assemblies, or push rods have been changed.

3. Hold the injector adjusting screw and tighten the
injector adjusting screw locknut to the values indi-
cated in Table 2-7.

When an 5T€69 Adapter is used, nuttorque is reduced
to compensate for additional torque arm length. Fig.
2-32.

Table 2-7: lniector and Valve Locknut Torque
VAIT-378, VA/T-504, V/VT-555 Engines

t Wifrout ST669 w¡rh sT669

-

3. Turn down the crosshead aájusting screw until rit

touches the valve stem. Fig. 2-33.

4. Hold the adjusting screw in this posítíon andtorque
the locknut to the values listed in Table 2-8.

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 [0.8t mm] clear-
ance at this point.

Valve Adjustment

The same crankshaft position used in adjusting the
injectors is used for setting the intake and exhaust
valves.

Table 2-8: Crosshead Locknut Torque

Without ST669 warh sT{69

,

t

t

t
t

a
a
,

J

¿
J

/
/
J
a

40 to 45 ft-lbs.
[54 to 61 N.m]

30 to 35 ft-lbs.
[41 to 47 N.m] 25 to 30 ft-lbs.

[34 to 41 N.m]
22 to 26 ft-lbs.
[30 to 35 N.m]

Crosshead Adjustment

Crossheads are used to operate two valves with one
rocker lever. The crosshead asjustment is provided to
assiure equal operation of each pair of valves and
prevent strain from misalignment.

1. Loosen the valve crosshead adjusting screw lock-
nut and back off the screw one turn.

2. Use light finger pressure at the rocker lever contact
surface to hold the crosshead in contact with the
valve stem (without the adjusting screw).

1. Loosen the locknut and back otf the adjusting
screw. lnsert a feeler gauge between the rocker
lever and the top of the crosshead. Valve clearances
are shown in Table 2-9. Turn the screw down until
the lever just touches the gauge and lock the
adjusting screw in this position with the locknut.
Fig. 2-34. Torq ue the loc k n ut to the values i ndicated
in Table 2-7; nole Step 2 under "lnjector plunger
Adjustment".

Table 2-9: Valve Clearances - lnch [mm]
V NT -378, VA/T-504, V/VT-555 Engines

(

lntake Valye
Oil Temperature
Cold

Exhaust Valye
Oil Temperature
Cold

0.012

[0.30]
o.022
[0.56]

€

t
qt
t
t
/
t
¿
¿
I

V-903 Engines lnjector Adjustment,
Using Dial lndicator,'Method i
This method involves adjusting the injector plunger

Fig. 2-33, (OMl039L). Adjusting crossh€ads



7

"VS" mark for cylinder 2-8 is aligned with the.polOter-
ln this position both the intake and exhaust valve

7

7

/
!
7

travel with an accurate dial indicator rather than
tightening the adjusting screw to a specified torque.

The "indicator method" eliminates errors in adjustment
caused by friction in the screw threads and distortion
from .overtightening the adjusting screw locknut. A
check can be made of the adjustment without disturb-
ing the locknut or screw setting. The valves can also
be checked or set white adjusting the injectors by this
method. See Table 2-10 for specifications;

Table 2-10: Adjustment Limits Using Dial tndicator
Method lnch [mm] V-903 Engines

rocker levers for No. 2 cylinder should be freri áñt&
be moved up and down. lf not, bar the engine
360 degrees in the direction of rotation and
2€ "VS" mark.

Fig. 2-35, (OM1041L). Barring V-9)3 Engine , , . .,. a

used with the dial indicator method of setting the :

t
The timing mark locations (Fig's. 2€6 a t

,
?
ll

s
/
;:
a

t,
i
?

?

Iniector Plunger
Trayel

Valve Clearance
!ntake Exhausl

:
¡
\

\
\
I

\
\
I

\

\
\

I to 1 Rocker Lever Ratio - lnjector Lever p/N 211319

0.187 t 0.001

[4.75 r 0.03]
0.0't2

[0.30]
0.025

[0.64]

Before adjustment, tighten the injector hold-down
capscrew to 30 to 35 ft-tbs 141 to 47 N.ml torque.

Note: Remove the key, and using either a 3/8 inch hex
drive for female type barring device or a S/8 inch six-
point 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 adjust-
ment, be sure the drive retracts and install the key into
the safe§ lock groove.

Using the regular engine barring device, Fig. 2-35,
rotate the engine in the direction of rotation with the

Fig. 2-36, (OM1O42L). Location of timing marks on front co\rer end \
v¡bration damper

it: \

Note: No. 2 cylinder is selected for the purpose of í
illustration only. Any other cylinder could be used, lf ;
so desired. :j - a

\

rL

t

Fig. 2-34, (OM104OL). Adjusting valves

_ - I - r-:= ,i -'- _-:
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- Fig. 247, (V5141271. Valve set mark on accessory drive _ V€03

-t

, at No. 2 cylinder, Fig. 2-38.

t Fig. z-§, (VS14il4). Diat indicator in ptace - V-903

4. Using S--1251 Rocker Lever Actuator, bottdm the
he zero (0) setting. Fig.
rise slowly, the indicator

vel to be within the range

I

- 1. Set up the ST-1270 lndicator Support with the
: indicator extension atop the injector plunger flange

C
,
t

5. Using ST{69 Torque Wrench Adapter to hold the
adjusting screw in position, torque the locknut
30 to 35 ft-tbs [41 to 47 N.m]. tf the torquewrench
adapter is not used, hold the adjusting screw with
a screwdriver, torque the lbcknuts 40 to 45 ft-lbs
[54 to 61 N.m].

6. Actuate the injector plunger several times as a
check of the adjustment. Remove the dial indicator
assembly.

7. Adjust the valves on the appropriate cylinder as
determined in Step 1 and Tabte 2-10. Tighten the
locknuts the same as the injector locknut.

Crosshead Adjustment

Crossheads are used to operate two valves with one
rocker lever. The crosshead adjustment ís provided to
assure equal operation of each pair of valves and
prevent strain from misdlignment.

1.'Loosen the valve crosshead adjusting screw lock-
nut and back off the screw one turn._

2. Use light finger pressure at the rocker lever contact
surfgace to hold the,crosshead in contact with the
valve stem (without'adjusting screw). Fig. 240.

3. Turn down the crosshead adjusting screw until it
touches the valve stem.

-2. Screw the injector lever adjustíng screw down until
- the plunger is bottomed in the cup, back otf approx_! imately 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 ¡n the cup, withoui overtightén_
f lng the adjusting screw, before setting tné O¡al
lindicator.

¿3.

J

sl

t,

J

Back the adjusting screw out until a reading of
0.187 inch [4.75 mm], reference Table 2_.t0, is
obtained on the diat indicator. Snug tighten the
locknut.

Fig. 2-39, (V514128). Bottoming injector plunger in cup _ V€03
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)
l-It?

to deterrpine if the rocker housings are cast iron or - l
aluminum and use the aoorooriate se-ttino : sl

I

I

4. Hold the adjusting screw in position and torque the
locknut to the values tisted in Table 2€.

Note: Be sure that the crosshead retainer on the ex_
haust valves, if used, are positioned equally on both
sides of the spring over the crossheads and valve
springs properly.

5. Check the clearance between the crosshead and
the valve spring retainer with a wire gaúge. There
must be a minimum of 0.025 inch [0.64 mm] clear_
ance at this point.

Valve Adjustment

The same engine position used in adjusting injectors
is used for setting intake and exhaust valves.

1. Loosen the locknut and back off the adjusting
screw. lnsert a feeler gauge between the rocker

16 TC

Bor

Aor
16 VS

Cor
34 VS

L
t'

Fig.2-40, (V51490). Adjusting crossheads - V-gOg

.Fig.2-41, (V51492). Adlusting vatves - V-903
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Fig.243, (OM1051L). Extens¡on in contact with plunger

cylinder, Fig.243. Make sure the indicator exten-
sion is secure in the indicator stem and not against
the rocker lever.

j Xoter Cylinder No. 3 for injector setting and cylinder
i No. 5 for valve setting are selected for illustration pur-
) poses only. Any cylinder combination may be used as
I a starting point. See Tabel 2-11.

Fig.244, (OM1052L). Actuating rocker lever

' several times as a check of the adjustment. Tighten
to 30 to 35 ft-lbs 141 to 47 N . ml when using 5T{69
Adapter.

Table 2-12: Adiustment Limits Using Dlal lndicator
Method lnch [mml N.855 Engines

-,
-
-
t.,
I
-

,
t
\a

0.023

[0.581
0.023

[0.58]

0.013

[0.32]

3.

4.

5.

a
I¿

¿
¿̂

tlt
-1
--
-¿
-¿
-¿
-,
-,
-.t
-\¿
-r,
Et
-t
t
t
¿
¿
J-¡.
¿
L

oil
Temp.

lnlector Plunger
Travel

lnch [mm]
Valve Clearance

lnch [mm]
1 Table 2-11: lnjector and Valve Set Positlon
I f+ss Engines Adl. Value lntake Exhaust

Bar ln
Dlrec{on

Pulley
Positlon

Set Cylinder
lnlector Value

Alumlnum Rocker Housing

Cold 0.170

Í4.321
Hot 0.170

14.321

Cast lron Rocker Housing

Cold 0.175

[4.45]
Hot 0.170

[4.32]

0.011

[0.28]
0.011

[0.28]

0.025

t0.63I
0.011 0.023

[0.28] [0.58]

Start
Adv. To
Adv. To
Adv. To
Adv. To
Adv. To

A or 1€VS
B or 2-5VS
C or 3-4VS
A or 1€VS
B or 2-5VS
C or 3-4VS

3
6
2
4
1

5

5
3
6
2
4
1

Using ST-1193 Rocker LeverActuator, Fig. 24,or
equivalent, bar the lever toward the injector until
the plunger is bottomed to squeeze the oil film
from the cup. Allow the injector plunger to rise,
then bottom again. Set the indicator at zero (0).
Check the extension contact with the plunger top.

Bottom the plunger again, release the lever the
indicator must show travel as indicated in Table
2-12. Adjust as necessary.

lf loosened, tighten the locknut to 40 to 45 ft-lbs
[54 to 61 N.m] and actuate the injector plunger

NT-855 (Blg Cam only - Non TopStop)

. 0.228' 0.011 0.023. [5.7s] [0.28] [0.58]

Note: Check engine dataplate for injector and valve setting.

Adjust lnjectors and Valves (Torque Method)
V-1710, NH-743, N{55 C.l.D. Engines ¡
Timing Mark Allgnment

1. lf used, pull the compression release leverback and



r

i

fl block in the open position only while barring the
engine.

2. Loosen the injector rocker lever adjusting nut on all
cylinders. This will aid in distinguishing between
cylinders adlusted 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.245,246 and2-47) aligns
with the mark or pointer on the gear case cover.
Example: A or 1€ "VS" on lnline Engines or 1€R
"VS" on V-1710 Engines.

4. Check the valve rocker levers on the two cylinders
aligned as indicated on the pulley. On one cylinder
of the pair, both rocker levers will be free and the

Maintenance lnstructions

.,.'....
valves closed; this is the cylinder to be

Adjust the injector plunger first, then t
heads and valves to the clearances indicated in the

For the firing order See Table 2-13 lor
Engines and Tabel 2-14 and Fig.247 for V-l
Engines. -r.r

Fig.247, (V414231). V-1710 piston position

Table 2-13: Engine Fidng Order N-855 Engines

2
)
)
)
)
)
)
Ll.J
sl

I
-J
)
)
)
)
)
)
)
)
)
)
)JJJ
)
)
)
):I
:J
>J
)
)
)
)
)
)
>)
)
)
)
)
)
)
)
)>t
,>l

2.11

5.

6.

t

Right Hand
Rotation

Lell Hand
Rotalion

Fig.2{6, (N114220-4). Valve set mark - N-855

1-5-3-6-2-4 1-4-26-3-5

Table 2-14: Firing Order V-l710 Engines

Right Hand -
1 L-6R-2L-5R-4L-3R{L-1 R-5L-2R-3L-4R

Left Hand -
1 L-4R-3L-2R-5 L-1 R{L-3R4L-5R-2 L{R

7. Continue to bar the engine to the next "VS" mark
and adjust each dylinder 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 .. 

.1

lnjector Plunger Adjustment

The injector plungers must be gdjusted with an inch-
pound torque wrench to a definite torque sett¡ng.

Fig. 2-45, (V414841. Valve set mark --y-1710
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Fig.248, (V414190). Adjusting injector plunger - V-17'10

Sna¡On Model TE-12 or equivalent torque wrench
and a screwdriver adapter can be used for this adjust-
ment. See Fig's. 2-48 and 2-49.

1. Turñ the adjusting screw down until the plunger
contacts the cup and advance an additional 15
degrees to squeeze the oil from the cup.

Note: Number one L and one R cylinders on V-1710
Engines are at the gear case of the engine.

2. Loosen 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 Tabel 2-15 and tighten the
locknut to 40 to 45 ft-lbs [54 to 6'l N.m] torque.
lf ST-669 Torque Wrench Adapter is used, torque to
30 to 35 ft-lbs [41 to 47 N.m].

Crosshead Adjustment

Crosseheads 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
preúent strain from misalignment:

1. Loosen the valve crosshead adjusting screw lock-
nut and back off the screw (a, Fig. 2-50) one turn.

Table 2-15: lnjector Plunger Adjustment -lnch-lbs [N.m]

Cold Set Hot Set

V-1710 Engines

s0 [0.6]

NH-NT-743 and 855 Engines
Cast lron Rocker Housing

48 ls.4l 72 f8.11

Aluminum Rocker Housing

71 [8.1] 72 f8.11

Fig. 2-50, (N21461 ). Valve crosshead

a

2. Use light finger pressure at the rocker lever contact
surface (1) to hold the crosshead in contact with
the valve stem (2).

3. Turn down the crqsshead adjusting screw until it
touches the valve stem (3).

4. Using 5T-669 Torque Wrenéh Adapter, tighten
the locknut lo 22 to 26 ft-lbs [30 to 35 N.m]. lf
5T€69 is not available, ñold the screws with a

¿

J

!

.t

J

J

J

¿
J

Fig. 2-49, (OM1037L). Adjusting inlector plunger

J
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1.

2.

lntake Valves

Cold Set

Fig.2-51 , (K11919). Engine baning arrangemeni - KT(A)-l150

Exhaust Valves

Cold Set

.,. .
Maintenance lnstruct¡ons 1243

.

,. " r-r..r:r:.

set while adjust¡ng'the injectors by this method. See
Table 2-17.

3375004 lnjector Adjustment Kit is used to adjust the
injectors with or without Jacobs Brake units installed.

tt is essential that the injectors and valves be in
adjustment at all times for the engine to

.-...,'i

T able 2-17 : ! njector and Vatve Set Position KT(A)-i I 50

Bar in
Direction

Pulley
Posilion

Set Cylinder Ilnjector Valye

3
6
2
4
1

5

5
3
6
2
4
1

screwdriver and tighten the locknuts to 25 to 30
tt-lbs [34 to 41 N.m].

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] clear-
ance at this point.

Valve Adjustment

The same engine position used in adjusting the
injectors is used for setting the intake and exhaust
valves.

While adjusting the valves, make sure that the com-
pression release, on those engines so equipped,
is in the running position.

Loosen the locknut and back off the adjusting
screw. lnsert a feeler gauge between the rocker
lever and crosshead. Turn the screw down untilthe
lever just touches the gauge and lock the adjusting
screw in this position with the locknut. Tighten the
locknut to 40 to 45 ft-lbs [54 to 61 N.m] torque.
Whgn using 5T€69 torque to 30 to 35 ft-lbs [41 to
47 N.ml.

Always make final valve adjustment at stabilized
engine lubricating oil temperature. See Table 2-16
for the appropriate valve clearances.

Table 2-16: Valve Clearances - lnch [mm]

Firing Order 1 -5-36-2-4

One controls engíne breathing; the other controls
fuel delivery to the cylinders. ,:,

Operating adjustments must be made using the
correct values as stated.

lnjector and Valve Adjustment

Note: Do not use the fan to rotate the engine. Remove
the shaft retainer key. Fig. 2-5'1, and press the sháii
inward until the barring gear engages the drive gea6
then advance. After the adjustments are complitd
retract the shaft and install the retainer key into the
safety lock groove.

Start
Adv. To
Adv. To
Adv. To
Adv. To
Adv. To

A
B
c
A
B
c

,'0
3.

V-1710 Engines

0.014 [0.361 0.027 [0.69]

NH-NT-743 and 855 Engines

Cast lron Rocker Housing

0.016 [0.41] 0.02e [0.74]

Aluminum Rocker Housing

0.014 [0.36] 0.027 [0.69]

lnjector and Valve Adjustment Using 3375004
Dial lndicator Kit KT(A)-l150 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
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(

Steel Stamp Timing Data
on This Surface

Caution: The barring mechanism gear must be
completely engaged when barring the engine üo avoid
damage to the teeth ol the gear.

1. Bar the engine in the direction of rotation untit,,B,,
mark on the pulley, Fig.2-52, is aligned with poínter
on the gear case cover. ln this position, bot'h valve
rocker levers for cylinder No.3 must be free (valves
closed). The ínjector plunger for cylinder No. 6
must be at top of travel; if not, bar the engine 360
degrees, realign the marks with the pointer.

Fig.2$2, (Kfl920). Accessory drive pultey marking _ KT(A)_ItSO

3. down until
off approx-
et the diat

Note: Care must be taken to assure the injector plunger
is correcily bottomed in the cup, withouióvertighten_
ing the adjusting screw, before setting the diar indicator.
4 

^BT! 
the adjusting screw out until a reading of

0.304 inch [7.72 mml, reference Table 2_1g, is-ob_
tained on the dial indicator. Snug tighten the
locknut.

FiS... 2-;53, (OM1061L). Dial indicator in placF€xtension in contactwith plunger-,
t
J

J

J

.t

¿
J

¿

¿
J

J

¿

e
T-able 2-18: Adjustment Limib Using Dlal tndicator
Method tnch [mm] KT(A)-1tSO Engiñes

lnjector Plunger
TraYel

Valve Clearance
lntake Exhaust

0.304 t 0.001

17.72 r.0.031
0.014

f0.361
0.027

[0.6s]

Fig. 2-il, (K114f 04). Actuating rocker lever
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6. Using 5T€69 Torque Wrench Adapter to hold the
adjusting screw in position, torque the locknut
to 30 to 35 ft-lbs [41 to47 N. m]. lf the torque wrench
adapter is not used, hold the adjusting screw with
a screwdriver, torque the locknuts to 40 to 45 ft-lbs
[54 to 61 N.m].

7. Actuate lhe injector plunger several times as a
check of the adjustment. Remove the dial indicator
assembly.

Caution: !lJacobs Brake is not used, besurcthecross-
heads are adjusted before setting the valves. See
Crosshead Adjustment following.

8. Adjust the valves on the appropriate cylinder as
determined in Step 1 and Table 2-18. Tighten the
locknuts the same as the irijector locknut.

9. lf Jacobs Brake is used, use 3375012 (0.018 inch
[0.46 mm] thick) Feeler Gauge and3375008Torque
Wrench Adapter, set the exhaust valve crosshead
to Jacobs Brake slave piston clearance. Fig. 2-5S.

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 bottomed
on the valve stem. Back the adjusting screws out one-
fourth (1/41 lo one-half ('l/2) turn. Starting with the
outer adjusting screw (next to water manifold), then
moving to the screw under the rocker lever, retighten
gradually until the crosshead and feeler gauge contact
the slave piston. Snug tighten the locknuts.

10. Hold the crosshead adjusting screws with a screw-
driver, torque the locknuts 22to26ft-lbs [20 to 35

. N. ml using 3375008 Adapter and torque wrench.

1'1. See Table 2-18 for valve clearance values.

12. Flepeat the adjustment procedure foreach cylinder-"
See Table 2-17 tor firing order and injector and

Crossheads are used to operate two valves with oni
rocker lever. The crosshead adjustment is provided to
assure equal operation of each pair of valves and pre

valve set positions.

Crosshead Adjustment

vent strain from misalignment.

1. Loosen the valve crosshead adjusting screw lock-
nut and back off the screw (4, Fig. 2-56) one turn.

Fig.2-56, (K21g241. Valve crosshead I

2. Use light finger pressure at the rocker lever contact
surface (1) to hold the crosshead in contact with
the valve stem (2) (without adjusting screw). :: j

3. Turn down the crosshead adjusting screw until it
touches the valve stem (3). 

¡,i.,.,

4. Using 5TS69 Torque Wrench Adapter,"tighten
the locknuts to 22 to 26 ft-tbs [30 to 35 N.m]. If
ST-669 is not available, hold the screws with a
screwdriver and tighten the locknuts to 25 to 30
ft-lbs [34 to 41 N.m].

5. Check the clearance (6) between the crosshead
and valve spring retainer with a wire gauge. There
must be a minimum of 0.025 inch [0.@f mm] clear-

. ance at this point. 
. ,, 

=.

lnjector and Valve Adjustment Using 3375004
Dial lndicator Kit (KT(A)-2300 and KTA-3067
Engines '. 1:.
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Note: KT(A)-2300 and KTA-3067 injectors,. cross-
heads and valves are adjusted to the same values.
Refer to Fig's. 2-57 and 2-58 for specific cylinder
arrangement and engine firing order.

.OGD@@GD€,

;C._DCDr.i@CD
Firing Ordor

r¡ 6L-5n 2L 3B-aL-6e-rL 2i 5L.4n-3L

Fig.2-57, (K21916). Cylinder arrangement and firing order -KT(A)-2300

the barring mechanism must be removed when viewing
the timing marks at the ftywheel 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.

Fig. 2-59, (K21917). Valve set marks on vibration damper -KT(A)-2300

2. When barring the engine from the right bank at the
flywheel housing "A" VS timing marks on the fly-
wheel ('1, Fig. 2{0) must align with the scribe mark
(2) when viewed through the opening marked ,,A"

on the flywheel housing.

Fig. 2{0, (K21918). Valve set marks on right bank flywheel and
housing - KT(A)-2300 

/, l

3. When barring the engine from the left bank at the
flywheel housing "C" VS timing rnarks on the fly-
wheel (1, Fig. 2-16) must align with the scribe mark
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v.r 6 -r R.i L-3R.31-7R.7l:lf,:r?'.áñt.-6R-61-2R.zL-4R41

Fig. 2-58, (OM204). Cylinder arrangement and firing order _
KTA-3067

Three locations are provided where valve and injector
alignment marks may be viewed. lnjector plunger
travel and valves both may be set on one cylinderatthe
same valve set location. The crankshaft must beturned
through two (2) complete revolutions to properly set
all injector plunger travel and valves.

Note: The barring mechanism may be located on either
the left bank or right bank at the flywheel housing.
The cover plate on opening "A" or "C" direcfly above

C



(2) when viewed through the opening marked "C"

on the flywheel housing.

Caution: When aligning valve set marks at either fly-
whee! housing location, care must be taken to assure
lhat "A ot "C valve set marks on the flywheel match
"A' or'C" mafks on the flywheel housing opening.

Fig. 2€1, (K21919). Engine barring device

lnjector Plunger Adiustment

1. Bar the engine in the direction of rotation until the
appropriate valve set mark is algined 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 starting
point when adjusting the injectors, crossheads and

valves. Determine which of the two (2) cylinder indi-
cated have both valves closed (rocker levers free).

This cylinder is in position for injector plunger travel,

crosshead and valve adiustment.

2. Set up 3375007 lndicator Support on the rocker
lever housing, of the cylinder selected, with the

indicator extension 3375005 on the iniector plunger

top. Fig. 2{2.

Note: Make sure the indicator extension is secure in

the indicator stem and is not touching the rocker lever.

3. Using the rocker lever actuator, Fig' 2S3, depress
the lever toward the injector until the plunger is
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 indi-
cator at zero (0). Check the extension contact with

the plunger toP.

Fig.2$2, (K21g2Ol. Dial indicator in place - extension in contact 
,

with plunger 
, , ,:',' 

i¡.', 
-. '+
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4. Allow the plunger to rise then bottom the plunger

again, release the lever, the indicator mÚst show

travel as indicated in Table 2-19. Adjustas necessqry'

5. lf the adjusting screw locknuts were loosened for
adjustment, tighten to 40 to 45 ft-lbs [54 to 61 N ' m]
torque and actuate the plunger several times as a

Table 2-19: Adiustm'ent Limits Using Dial lndicator
Method tnch [mm] KT(A)'2300 and KTA€067 Engines

-!
-)!
-
')
')
')
')

4!')
4
-
-JJJJJ'J
JJJ
-JJJ.J
!
)?J
).J
-J.J.J
)
)-J
{
')J
-).J
:1

lnjector Plunger
Travel

Valve Clearance
lntake Exhaust

0.308 + 0.001

[7.82 t 0.031

0.014

[0.36]

o.o27

[0.6e]

Fig.2$3, (K219211. Bottoming iniector plunger in cup
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check of the adjustment. Tighten the locknuts to
30 to 35 ft-lbs [41 to 47 N.m] torque when using
ST{69 Torque Wrench AdaPter.

6. Remove 3375004 K¡t.

Crcsshead Adiustment

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 prevent
strain from misalignment. Grosshead adjustment
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. Use light finger pressure at the rocker lever contact
surface (1) to hold the crosshead in contact with
the valve stem (2). The adjusting screw should not
touch the valve stem (3) at this point.

3. Turn down the adjusting screw until it touches the
valve stem (3).

4. Using 3375008 Troque Wrench Adapterto hold the
adjusting screw in position, tighten the locknut to
22 lo 26 ft-lb [30 to 35 N. ml torque. lf the torque
wrench adapter is not used, hold the adjusting
screw with a screwdriver, tighten the locknut to
25 to 30 ft-lb [34 to 41 N. m] 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] clear-
ance at this point.

Vdve Adjustment

1. lnsert the correct thickness feeler gauge between
the rocker lever and the crosshead for the valves
being adjusted. See Table 2-19 for valve clearance.

Noter 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. lf adjustment is required, loosen the locknut and
turn the adjusting screw down untilthe rocker lever

lust touches the feeler gauge; lock the adjusting
screw in this position with the locknut.

3. Tighten the locknut to 40 to 45 ft-lb [54 to 61 N. m]
torque. When using STS69 Torque Wrench
Adapter tighten the locknuts to 30 to 35 ft-lb [41 to
47 N.ml torque.

After completing the injector plunger travel, crosshead

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; repeatthe pro-
cedure. See Fig's. 2-57 and 2-58 for cylinder arrange-
ment and engine firing order.

Change Oil

Change Aneroid Oil

1. Remove fill plug (1, Fig. 2441from the hole marked
"Lub oil".

2. Remove the drain plug (2) from the bottom of the
aneroid.

3. Replace the drain plug (2), filltheaneroid with clean

engine lubricating oil. Replace the fill plug (1)'

Replace Anerold Breather

Remove and replace the aneroid breather (3, Fig. 2€4).

Change Hydraullc Govemer Oi!

Change oil in the hydraulic governor sump at each
"C" Check.

Use the same grade of oil as used in the engine. See

"Lu bricating Oi l Specif ications".

hote: 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 satis-

factory governor actiorl.

Backside Idler Fan Drive

lnspect the idler assembly to be sure the pivot arm is

I
I

I
-I
I

I
I
II

t
J
t
t

Fig. 2$4, (N10503). Aneroid
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Glean Complete Oil Bath Air Cleaner

Steam
not binding' Use the following procedure'

1. Check the idler arm for freedom of movement'

a. Grasp the pulley and move th.e pultey and arm
- 

"*"y 
from'theian belt until the arm is nearly

vertical.

b. Release the arm and pulley and af!9w them to

move back to their original position against

the belts.

c. The motion of the arm and pulley assembly

should be free with no binding'

2. lf the arm aPPe

sPring tension
the square kno
while holding uP on t
the capscrew wnürr holds the cap in place and

allow the spring tá unwind by allowing the box end

wrench to rotate counterclockwise'

a. ,With the spring unloaded.' rotat?. 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 unloaded' the pivot arm

should rotate freety' ñ ¡t does not appear free'

then the bushings require replacement or re-

Packing with lubricant'

3. To inspect the bushings, loosen and remove the

taige hex head capscráw ¡n the.center of the pivot

árñ ano remove t'he pivot arm from the pivot arm

suPPort.

a. lnspect the shaft for corrosion and clean it as

n"ó"r."ry with fine grade emery cloth'

b. lnspect the bushings and thrust washers' clean
- 

"ná 
repack Ürem w'ítn a good grade of lubricant

such as:

- lubriPlate

- molY-disulfide grease

c. lnspect the O-ring on the Oiv.ot alm.and replace

itasnecessaü.iuoricatetheo-ringpriorto.
installation.

d. Reassemble the pivot arm assembly cap using a

new sPring.

e. Retension the new spring and lock the cap in

pf""á' tntt"U a new fan belt and test the unit'

Steam clean the oil bath cleaner main body screens' ' :

;;;;i tne stream iet from the air outlet side of th9

cleaner to wash oirt oui in the opposite direction of

air flow. ' -r 1 "'

Solvent-Alr Cleaning 
' '"

1. Steam clean the exterior of the cleaner' 
,.. -

2. Remove the air cleaner oil cuP'

3. Clamp the hose with the air line adapter to the air

cleaner outlet'

4. Submeige the air cleaner in solvent'

5. lntroduce air into the unit at 3 to 5 psi [21 to 34 kpa]
-' 

"nJt""re 
it in the washer 10 to 20 minutes' '-''' ¡

6. Remove the cleaner from solvent and steam clean

thoroughly to remove all traces of solvenl Dry with
''

comPressed air' ,

Caulion: Failure to remove solvent may cause engine

i. *L*pá unfil all solvent is suckedfrom thecleangJ'

T,lftheaircleaneristobestored,dipitinlubricating
oil to prevent rusting of the screens'

Note: lf screens cannot be thoroughly cleaned by

;'iiü ."iÁoo, or if the body is pierced or otherwise

áár"g"o' replace with a new air cleaner' !!

2.J
)22
>J
,
,
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33D" Maintenance Ghecks

At each "D" Maintenance Check, perform all "A", "8"
and "C" bhecks 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 instructions.

Clean and Calibrate lniectors

Clean and calibrate the injectors regularly to prevent
restriction of f uel delivery to the combustion chambers.
Because of the special tools required for calibration,
most owners and fleets find it more economicalto let
a Cummins Distributor do the cleaning and calibra-
tion operations.

To clean and calibrate the injectors, refer to Bulletin
No. 3379071 and revisions thereto.

After removing the injectors from KT(A)-1150, KT(A)-
2300 or KTA-3067 Engines for cleaning the seal seat
should be removed from the injector (1, Fig. 2-65) or
injector "well" for cleaning, examination and/or
replacement as necessary.

Fig. 2€5, (K11918). lnjector seal seat - all KT Engines

Caution: There must be only one (1) seal seat used
in each injec{or'\irelf'. Use of more than one seal seat
per iniector will change the injector protrusion and
cause combustion inefficiency.

Clean and Calibrate Fuel PumP

Check the fuel pump calibration on the engine if re-
quired. See the nearest Cummins Distríbutor or Dealer
for values.

Clean and Calibrate Aneroid

1. Remove the flexible hose or tube from the aneroid
cover to the intake manifold.

2. Remove the lead seal (if used), screws and aneroid
cover.

3. Remove the bellows, piston, upper portion of the
two piece shaft and the spring from the aneroid
body.

Note: Count and record the amount of thread turns
required to remove the upper shaft, piston and bellows
from the lower shaft.

Place the hex portibn of the shaft in a vise, snug
tighten the vise, remove the self{ocking nut, retain-
ing washer and bellows.

Clean the parts in an approved cleaning solvent.

Position the new bellows over the shaft to the
piston, secure with retaining washer and self-
locking nut. Tighten the self-locking nut to 20 to 25
ft-lb [2.3 to 2.8 N.m] torque.

7. lnstall the spring, shaft, piston and bellows assem-
bly into the aneroid body. As the two piece shaft is

re-assembled, turn the upper portion of the shaft
the same amount of thread turns as recorded
during disassembly.

Caution: The amount of thread tums duñng installation
must conespond with tums during removal lo avoid
changing the aneroid setting.

8. Align the holes inthe bellows with the correspond-
. ing capscrew holes in the aneroid body'

9. Position the cover to the body; secure with flat-
washers, lockwashers and fillister head screws.

'10. lnstall a new seá|. Refer to Bulletin No. 3379084
for sealing instructions and calibration procedure.

Calibration, if required, must be performed by a
Cummins Distributor on a-fuel pump test stand.
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Remove one capscrew from the front plate (cóni-
pressor Wheel end) and replace it with a long
capscrew. Attach an indicator to the long capscrew

and register the indicator point on the end of the
rotor shaft. Push the shaft from end-to-end making

note of the total indicator reading. Fig. 2-66. On

Maintenancc I nstructions

11. Beinstall the flexible hose or tube from the aneroid
cover to the intake manifold.

lnspecVlnstall Rebuilt Unit as Necessary

The following assemblies should be inspected at this
time. The options are: inspect and reuse, rebuild per

shop manual instructions, replace with a new or
Distributor/Dealer exchange unit or Cummins Diesel

ReGon lnc. unit:.--r

tnspect Water Pump and Fan Hub

lnspect the water pump and fan hub for wobble and
evidence of grease leakage. Replace with rebuilt pre
lubricated units as necessary.

ldler Pulley

lnspect, rebuild and repack the idler pulley with correct
grease. Refer to the Engine Shop Manual for the
rebuild and lubricatin§ procedure for the idler pulley.

lnspect Turbocharger

Check Turbocharger Bearing Ctearance

Check bearing clearances. This can be done without
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€6, (OM1O65L). Check turbocharger bearing end clearance .

Checking Procedure

1. Remove the exhaust and ¡ntake piping from the
turbocharger to expose the ends of the rotor
assembly.

T-50, ST-50 and W-50 the end clearance should be

0.006 to 0.018 inch [0.15 to 0.46 mm]'

a. Push the wheel toward the side of the bore.

b. Using a feeler gauge, check the distance be
tween the tip of the wheel vanes and the bore.

Qn T-50, ST-50 and VT-50 the clearance should
be 0.003 to 0.033 inch [0.08 to 0.84 mm]. i

ChecÉ the radial clearance on the compressor
wheel only.

lf end clearances exceed the limits, remove the
turbocharger from the engine and replace it with
a new or rebuilt unit.

Check T-18A turbochargers as followsi 
-

a. For checking procedures refer to Service
Manual Bulletin No. 3379055

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 [0.081o0.18 mm]. lf theclear-
ances exceed these limits, remove the turbo-
charger(s) from the engine and replace them
with new or rebuilt units. :

6. lntall the exhaust and intake piping to the
turbocharger(s).

lnspect Vibration DamPer

Rubber Damper

The damper hub (1, Fig.2-671and the inertia ,".U"t
12) 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 resulting from engine
operation.

Check for extrusion or rubber particles between the
hub and the inertia'member.

lf there is evidence of inertia member movement and
rubber extrusion, replace the damper. ;

Viscous Dampers

Cñeck the damper for evidence of fluid loss, dents and

wobble. Visually inspect the vibration dampe/s thick-

2.
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recommended change intervalt* regardless of condi-
tion. 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 failure is imminent.

Table 2-2O= Viscous Vibration Damper Thickness
Sepcilications - lnch [mm]

Damper
Part Number

ilarimum
Allowable
Thlckness

ftRecommended

Change lnterval

fr- 2$7, (OMf 066L). Vibration damper alignment marks

ness for any deformation or raising of the damper's
front cover plate.

1- lf a lackof spacearoundthedamperwill not permit
a visual inspection, run a finger around the inside
and the outside of the front cover plate. !f any
variations or deformations are detected, 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) equalspaced
areas. Clean the surface with paint solvent and fine
emery cloth.

3. Using a micrometer measure and record the thick-
ness of the dampers at the four (4) areas cleaned
in Step 3. Take the reading approximately 0.125
inch [3.18 mm] from the outside edge of the front
cover plate.

4. Replace the damper if the variation of the four (4)
readings exceed 0.010 inch [0.25 mm].

Mscous vibration dampers should be checked under
the following conditions:

1. At any time the damper is removed from the engine.

2. At any time the engine experiences the following
problems:

a. Gear train failure

b. Accessory drive shaft failure

c. Crankshaft failure

d. Damper mounting capscrew failure

e. Flywheel mounting capscrew failure

Viscous vibration dampers should be replaced at our

'Due to vendor manufacturing differences 211915
Vibration Damper maximum allowable thickness
depends upon the s§le of damper installed on the
engine. Fabricated §pe 211915 Vibration Dampers,
identified by a weld bead on the inside of the damper
where the mounting flange joins the housing and
vendor Part Number 709555, have a maximum allow-
able thickness of '1.570 inch [39.88 mm]. The recom-
mended change interval for this damper is 12,000
hours. Cast and machined type 211915 Vibration
Dampers (vendor Part Number 70743) have a maxi-
mum allowable thickness of 1.550 inch [39.37 mm].
The recommended change interval for this damper
is 6,000 hours. t

Air Compressor

lnspect the air compfessor, check for evidence of oil
or coolant leakage. Drain the air tank and check for air
compressor lubricating oil carry over. Replace with
a rebuilt unit as necessary.

20633-1
2063+1
20835-1
't45789

190213
20753'.1

210758
211268
211914
21 1 915'
21 1916
217321
217322
217323
2't8755
3005973
3015464

1.981

f .il4
1.142
1.663
1.663
2.574
1.550
1.663
1.981

1.663
1.663
1.663
1.663
1.663
2.574
2.574

[50.32] 9000
[41.76] 9000
[2s.01] 9000
142.241 6m0
142.241 6000
[6s.38] 18000

[39.37] 6000'
142.241 6000

[50.32] 9000

142.241 6000
f42.241 1s000

142.241 15000

[42.241 15000

142.241 15000

[65.38] 't8000

[65.38] 18000
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Baclcdtb lder Fan Ddue

Rernove the pivot arm assembly, disassemble and
clean. Replace the Teflon bushings. lnspect the thrust
washers and replace as necessary. Pack Teflon bush-
ings with Aeroshell i,lo. 5 Lubriplate (type 130AA) or
Moly{isulfide-grease, rcassemble and install the idler
assembly. (

)
Clean Crankcase Breatters
(l(T(A)-2t00 and KTA-306i7 Englnes

Remove the crankcase breathers from the right bank
front and left bank rea¡ oÍ the rylinder block. Clean
in an approved cleaning solvent, dry with compressed
air, instal! the breather.
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Seasonal Maintenance Ghecks
a
a
a
a
a
a
a
a
a

a

There are some maintenance checks which may or
may not fall exactly into suggested maintenance
schedule due to miles or hours operation but are per-
formed once or twice each year.

Clean CoolÍng System (Fal!)

The cooling system must be clean to do íts work
properly. Scale in the system slows down heat absorp-
tion from water jackets and heat rejection from the
radiator. Use clean water that will not clog any of the
hundreds of small passages in the radiator or water
passages in the block. Clean the radiator cores, heater
cores, oil cooler and block passages that have become
clogged with scale and sediment by chemicalcleaning,
neutralizing and flushing.

Cf¡emical Cleaning

lf rust and scale have collected, the system must be
chemically cleaned. Use a good cooling system
cleaner such as sodium bisulphate or oxalic acid
followed by neutralizer and flushing.

hessure Flushing

Flush the rad¡ator and the block before filling with
antifreeze, or installing a water filter on a used or rebuilt
engine.

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 con-
nection and let water run untilthe radiator is full. When
full, apply air pressure gradually to avoid damage to the
core. Shut off the air and allow the radiatorto refill;then
apply air pressure. Repat until the water coming from
the radiator is clean.

Caution: Do not use excessive air pressure while
starting the water flow. This could sptit or damage .
the radiator core.

Sediment and dirt settle into pockets in the block 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 tower

opening. Repeat the process until the stream of water
coming from the block is clean.

Replace Hose (As Required)

lnspect the oil fi[ter 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 restrict or clog small
passages, especially radiator core, and lubricating
oil cooler, and partially stop circulation. Replace as
necessary.

Check Preheater Cold-Starting Aid (Fall)

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 Thermatlc Fans (Falt)

Shutterstats and thermatic fans must be set to operate
in the same range as the thermostat with which they are
used. Table 2-21 gives the settings for shutterstats and
thermatic fans as normally used. The 180 to 195. F [82
to 91o Cl thermostats are used only wíth shutterstats
that are set to close at 18fF t86"C] and open at
195o F [91. Cl.

Check Thermostats and Seals (Fall)

Remove the thermostats from the thermostat housings
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 7SC] and in a few cases high-range 180 to
195o F [82 to 91" C] thermostats, depending on engine
application. 

r

Steam Clean Engine (Spring)

Steam is the most satísfactory method of cleaning a
dirty engine or piece of equipment. lf steam is not
available, use an approved solvent to wash the eñgine.

All electrical components and wiring should be pro-
tected from the full force of the cleaner spray nozzle.
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fable2'21" Thermal Control Settings

Setting With
170 to 185"F

fIl to 85"C1

Set$ng With
180 to 19li'F
[82 to 91'C]

Control

§et$ng With
150 to 175'F

I ¡¡t tozt"cl Open

Thermatic Fan

Shutterstat

Modulating
Shutters OPen

Open

1850 F

[85"c]

18eF
tsrcI
1750 F

tTSCl

Close

17tr F

[77'c]

17»F
[78'c]

1950 F

[91'c]

[91'c]

Close

18rF
[86" cl

Open

19e F

[88" cl

185'F
[85'c]
185" F

[85'cl

Close

18»F
[82c]
177" F

[81" c]

Checking Mountings (SPring)

Tighten Mounting Bolts and Nuts (As Required)

k loose
.':ff::

capscrews'

Tiohten Turbocharger
ili nequ¡red)

GheckFanandDrivePulleyMounting(Spring)

Gheck the fan to be sure it is securely mounted;tighten

the capscrews as necessary' Check the fan forwobble

or bent blades'

Check the fan hub and crankshatt^drive pulley to be

sure they "'" '*'*''" 
rn""i"0''Ch1l-tl" fan hub

r;j' ?r"';' §irh: il ru: llz j^:rffi "flü ;i#:i:
fan bracket capscrews' " 

'. ''.-

Check Crankshaft End Glearance (Spring) 
'l '

rhe crankshaft of a new,:J,ffYl'#Bl'J't:ir:'X #,'l

!il:" ¡Irilt *:r"m l'"* Y lll::'iilq
,jTJl#i'?:I3:fi'Üil; il;.'' instarr new thrust

rings.
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fable 2'22: áanrshatt End Clearance - lnclr [mml

Engine
Series

New
Minimum

New
Maximum

Wom
Llmit

H, NH,
NT
v-903,
w-903
v-378, V-504

v-555
v-1710

KT(A)-1150

KT(A)-2300
KTA-3067

0.007

[0.181
0.005

[0^13]
0.004

[0.10]
0.006

[0.1s]
0.007

[0.181
0.005

[0.131

0.017

[0.431
0.015

[0.38]
0.014
[0.36]
0.013

[0.331
0.017

[0.431
0.015

[0.381

o.o22
[0.56]
0.o22
[0.561
o.o22
[0.561
0.018

[0.461
o.o22
[0.561
o.o22
[0.561
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Cautbr: Do not pry agdnst üe oubr danper,dng.

The check can be made by attaching an indicator to
pulley, while prying against
art of the pulley or damper.
prsent with the engine

mounted in the unit and assembled to the transmission
or converter.

Check Heat Exchanger Zinc PIugs (Spring)

Check the zinc plugs in the heat exchanger and change
if they are badly eroded. Frequency of change depenás
upon the chemical reaction of raw water circulated
through the heat exchanger.



Specifications and Torque

Providing and maintaining an adequate supply of
clean, high-quality fuel, lubricating oi!, grease and
coolant in an engine is one way of ensuring long l'{e
and satisfactory performance. 
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Specifidations
and Tor(¡ue

Lubricant, Fuel and Goolant

The Funcüons of Lubricatlng Olt

The lubricating oil used in a Cummins engine must
be multifunctional. lt must perform the primary
functions of:

Lubrlcatlon by providing a film between the moving
parts to reduce wear and friction.

Coollng by serving as a heat transfer media to carry
heat away from critical areas.

Seallng by filling in the uneven surfaces in the.cylinder
wall, valve stems and turbocharger oil seals.

Cleanlng by holding contaminants in suspension to
prevent a build up of deposits on the engine surfaces.

ln addition, it must also provide:

Dampenlng and cushlonlng of components that
operate under high stress, such as gears and push
tubes.

Protecüon from oxidation and corrosion.

Hydraullc Acüon for components such as Jacobs
Brake and hydraulic controls.

Engine lubricating oil must be changed when it can
no longer perform its functions within an engine. Oil
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 normal result
of engine operation. During engine operation a wide
variety of contaminants arc introduced into the oil.
Some of these are:

Byprcdrcts ol Englne Combusüon - asphaltenes,
soot and acids from partially burned fuel.

Aclds, uamlsh and sludge which are formed as a
result of the oxidation of the oi! as it breaks down
ór decomposes.

,.i**..
Olrt entering the engine through the combustion air,
fuel, while adding or changing lubricating oi!. . v:¿

The oil must have an additive package to combat
these contaminates. The package generally con-

-1sists of: : ri:_ r
Detergents/Dlspenants which keep insoluble matter
in suspension until they are filtered from the oil or
are removed with the oil change. This prevents sludge
and carbon deposits from forming in the enSiJtg.

tnhlbltorc to maintain the stabitity of the oil, prevéñt

acids from attack¡ng metal surfaces and prevent rust
during the periods the engine is not operating. '' 

-

Other Addlüves that enable the oil to Iubricate highly
loaded areas, prevent scutfing and seizing, contro!
foaming and prevent air retention in the oi!. I ':r:'

Oll Pelomance Classlllcatlon System , ,i

The American Petroleum Institute (APl), The Ameri-
can Socie§ for Testing and Materials (ASTM) and
the Socie§ of Automotive Engineers (SAE) haw
jointly developed and maintained a system for classi-
fying lubricating oi! by performance categories. The
following are brief descriptions of the API categories
used in the Cummins oil performance recommen-
dations.

CC (Equivalent to MIL-L-2104B.) This category des-
cribes oils meeting the requirements of the military
specification MIL-L-2'I(XB. These oils provide forv
temperature protection from sludge and rust and:are
designed to perform moderately wellat high tempera-
ture. For moderat+duty service.

GD (Equivalent to Series 3 and MIL-L-45199B') This
categiory described oits meeting the requircments of
the series 3 specification and MIL-|--45199B' These

/
s
7
/
/
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oils provide protect¡on from deposits and cjxidation
at high temperature. For severeduty service.

SC (Equivalent to 1964 MS Oils). This.category des-
cribes oils meeting the 1964-1967 requirements of
automobile manufacturers. Primarily for use in
automobiles, it provides low temperature anti+ludge
and anti-rust protection required in a light{uty
diesel service such as a stogandao operation.

SD (Equivalent to 196&1971 MS Oils.) This category
describes oils meeting the 1964-1967 requirements
of automobile manufacturerc. Primarily for use in
automobiles, it provides low temperature antisludge
and anti-rust protection required in a lightduty diesel
service such as a stop-andao operation. lt may be
substituted for SC category.

SE (Equivalent lo 1972 MS Oils.) This category
describes oils meeting the 1972 requirements of
automobile manufacturers. Primarily for use in auto-
mobiles, it provides protection from high tempera-
fure o¡idation and low temperature anti-sludge and
anti-rust as required in a light{uty diesel service such
as a stop-andgo operation. lt may be substituted for
SC category.

CB (No equivalent Specification.) These oils were
usually referred to as Supplement 1 oils. This cate-
gory describes oils which met the requirements of
the military specification MIL-L-2104A where the
diesel engine test was run using fuel with a high
sulphur content. For moderate du§ service. Oils in
this performance category should not be used in
Cummins Engines.

The Engine Manufacturers Association (EMA) pub-
lishes a book entitled "Lubricating Oils Data Book".
Copies may be purchased from the Engine Manufac-
turers Association, 111 E. Wacker Drive, Chicago, lll.
00601. This book lists commercially available oils by
oil company and brand name with the API perform-
ance categories met by each brand.

Oil Perlormanoe Reoommendatlons

Cummins Engine Co., lnc. does not recommend the
use of any specific brand of engine lubricating oil.
Cummins recommends the use of oi! designed to
meet the following AP! categories:

CC for use in naturally aspirated engines.

CC/CD for use in turbocharged engines.

CCISC for use only in engines that operate in a

light{uty service including standby and emergency
operation.

Dual Gategories are used where more protection is
required than is provided by a single category.
CC/CO and CCISC categories indicate that the oil is
blended to meet the performance level required by
each single category.

A sutlated ash llmit has been placed on lubricating
oil for use in Cummins engínes. Past experience has
shown that oils with a high ash content may produce
deposits on valves that can progress to gutteríng
and valve burning.. A maximum sulfated ash content
of 1.85 mass o/o is recommended for all oil used in
Cummins engines except engines fueled with natural
gas. For natural gas engines a sulfated ash range
of 0.03 to 0.85 mass 0/o is recommended. Cummins
Engine Co., lnc., does not recornmend 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-ln Oils

Specia! "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 Recommendatlons

The viscosi§ of an oil i§ a measure of its resistance to
flow. The Society of Automotive Engineers has classi-
fied engine oils in viscosity grades; Table 3-1 shows
the viscosi§ range for these grades. Oils that meet
the low temperature (0" F [-18" C]) requirement
catry a grade designation with a "W' suffix. Oils that
meet both the low and high temperature requirements
are referred to as multigrade or multiviscosity grade ..

oils.

Multigraded oils are generally produced by adding
viscosity index improver additives to retard the thin-
ning effects a low viscosity base oil will experience
at engine operating temperatures. Multigraded oils
that meet the requirements of the API classifications,
are recommended fór use in Cummins engines.

Cummins recommends the use of multigraded lubri-
cating oil with the viscosity grades shown in Table 3-2.
Table &2 shows Cummins viscosity grade recom-
mendations at various ambient temperatures: The
only viscosity grades recommended are those shown
in this table.

Cummins has found that the use of multigraded lubri-
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/
cating oit ióproves oil consumption control, improved
engine cranking in cold conditions while maintaining
Iubrication at high operating temperatures and may
contribute to improved fuel consumption. Cummins
does not recommend the use of single grade lubricat-
ing oils. ln the event that the recommended multi-
grade oil is not available, single grade oils may be
substituted.

Caution: When slngle grade oil ls used, be sure that
the oll will be operating within the temperaturc ranges
shown In Table 3-3.
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lower viscosity grade of oíl as the temperature of the
oil in the engine oil sump reaches the lower e¡d.ot
the ranges shown in Table 3-2.

Table &1: SAE Vlscosity Numberc for Lubrlcatlng Olls

SAE
Vbcoolty
Grede

Vlscosity Range
mllllpascal+econd, mPaot

(cenüpolse, cP) @ 0'F [-18'C]
marlmum

mllll¡netreP/second, mnf/¡
(cenüstoke, cSt) @ 212" F [1O0"CI

mlnlmum marlmum

. -á.;!

5W
10w
15W
20w

1250
2500
5000

10000

3.8
4.1

5.6
5.6

l
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--/!!I
-/L¡
-Jrl
-J!Lil
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!¡
-JII
faTI
¡.rJ

Y

5.6
9.3
12.5
16.3

n
30
¡t0

50

less than 9.3
tess than 12.5 :;.:'"i
less than 16.3 .".- ri
less than 21.9 .=".

1. SAE Recommended Practice J3ü)d
2. lmPaos=1cP
3. 1mmz/s=1cSt

Table &2: Cummlns Recommendatlons for
Vlscoslty Grade ys. Amblent Temperature

Table 3.3: Altemate Oll Grades

SAE Vlrcoslty
Grado'

Amblent
Temperaturct'

-13"F to 3f F f-25"C to eC] : .+:!
23oF to 68oF [-soC to 20eC] , .,i
23o F to 68o F [-5o C to 20o Cl - --
23"F to 68oF [-5'C to 20"C]
39oF and above [4oC and abovel .';
50oF and above [10oC and above]-13"F to 95'F [-25'C to 35'C]

14oF and above [-10'C and above)
32"F and above [OoC and above]

10w
20w
20w-20'
N
30
&

Recommended
10w - 30
15W - ¿m

20W - ¿t0 '2OW-20 is notconsidered a multigradeeventhough it meets

two grades. r
'SAE-SW mineral oils should not be used.

"For temperatures consistently below -13oF [-25'C] See

Table 4.
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Synlheüc Lubricaling Oll

Synthetic oils for use in diesel engines are primarily
blended from synthesized hydrocarbons and esters.
These base oils are manufactured by. chemically
feact¡ng lower molecular weight materials to produce
a lubricant that has planned predictable properties.

Synthetic oil was developed for use in an extreme
environment where the ambient temperature may be
as low as-50" F f-{S' C] and extremely high engine
bmperatures at up to 4(X)" F [205' C]. Under these
extreme conditions petroleum base stock lubricants
(mineral oil) do not perform satisfactorily.

Cummins Engine Co., Inc. rccommends synthet¡c
lubricating oil for use in Cummins engines operating
in are¿s where the ambient temperaturc is consistenily
lower than -13o F [-25" C]. Synthetic lubricating
oils may be used at higher ambient temperatures
provided they meet the appropriate API Service
categories and viscosity grades.

Cummins Engine Co., !nc. rccommends the same oil
change'interval be followed for synthetic lubricating
oil as,that for petroleum based lubricating oil.

Arctlc Operatlons

For engine operat¡on in areas where the ambient
temperature is consistently below -13o F [-2S. 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.
Oil meeting these requirements usually have synthetic
base stocks. SAE 5W viscosis grade synthetic oils

Table 3-4: Arcttc Olt'Recommendaüons

Pa¡ameter
(fest ilethod) Speclflcaüons

may be used provided they meet the minimum vis-
cos¡ty requirement al212. F [100" C].

a
J
a

aJ
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J
IJ

J
lI
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I
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rl.I
-,u
l|t
-lt
r\t

Performance
Quali§ Level

Viscosi§

Pour Point
(ASTM D-e7)

Sulfated Ash Content
(ASTM D-874)

API Classification CCISC
API Classification CCICD

10,000 mPaos Max. at

-31" F [-35" C¡
4.1 mm2/s Min. at
212" F [100" C¡

Min. of 9e F [5o C] Betgw the
Lowest Expected Ambient
Temperature

f .85% by Weight Maximum
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H¡d ()l¡

Q¡mmins dieselengines have been developed to take

dnantage of the high energy content and generally

bwer cost of No. 2 Diesel Fuels. Experience has shown

that a Cumm i ns diesel engi ne wi I I also operate satisfac-

brily on No. 1 fuels or other fuels within the following

specifications.

Becom¡neded Fuel Oll ProPerüec

Ybcodty
(ASTH D-l4s)

G¡l¡ne Number

Gsift Dfi3)

§lw Conbnt
OSrr D-f29 or 155[2)

ILhr end'Sedl¡nent
( sft D-f796)

Grtott Fe¡lduc
G}rrüoüottl ASTll
D{ll or D-180)

Hdt Folnt
( sTx o-B)

Dlndt,
csft o-Ütl

Glq¡d Folnt
(ASTX D-e7)

Lürc Sdlur-CoPPer
S!!4or@lon
¡rsrm D-130)

ldr
6Sfl D-182)

Dl¡üe¡bn
lAsrt D€6)

1.3 to 5.8 @ntiStoke
[1.3 to 5.8 mm2 Per Second]
at 104" F [¿O' Cl.
¿10 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% bYweight.

Not to exceed 0.25% bY

weight on l(}i/o residue.

125oF [52oCl minimum.
Certain rnarine registries
require higher flash PoinB.

30 to 423F [-1 to 6"C¡ A.P.¡.
at 6(P F t16P Cl (0.816 to 0.876
Sp. Gr.)

l(). F [-l2" Cl below lowest
temperature expected to
qperate at.

Not to exceed No. 2 rating
after 3 hours at 122"F [5üC¡.

Not to exceed 0.029o bY

weight.

The distillation cun¡e should
be smooth and continuous.
At least 9096 of the fuelshould
evaporate at less than 68tr F
t360"CI. All of the fuelshould
erraporate at less than 725" F

[385.Cl.
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Coolant ?
Water should be ctean and free of any corrosive

chemicals such as chloride, sulphates and acids' lt

should be kept slightly alkaline with a pH value range

of 8.5 to 105. Any water which is suitable for drinking

can be treated asdescribed in thefollowing paragraphs

for use in an engine.

Maintain the Fleetguard DCA Water Filter on the

engine. The filter bypasses a small amount of coolant

fJm tfre system via a filtering and treating element

which must be replaced periodically.

1. ln summer, with no antifreeze' fillthe system with

water.

2. tn winter, select an antifreeze and use with water

as required bY temPerature.

Note: Some antifreeze also contains anti-leak additives

such as inert inorganic fibers, polymer particles or
ginger root. These tYPes of
used in coniunction with t
element will filter out the
clogged and ineffective.

3. lnstall or replace the DCA Water Filter as follows

and as recommended in Section 2.

New Englnes Golng lnto Serulce Equlpped
WIth DCA Water Fllters

Tabte 3-5: Spln-on Type DCA Water Fllter

Coollng SYstem Ethylene GlYcol Base Antlfreeze

'. :;
antifreeze except' Methory Propano!' See

3-5 for Methoxy. Propanol prccharge instru 
.

l. At the first "B" Check (oil change period) the

precharge element should be changed to

Service Element. See Table 3-5. . ** : -:-.

l. Replace the DCA Service Etementatáchsucceed-
inf"Ú'check. ' , "*,,i,.1
a. lf make-up coolant must be added betueen

element changes, use coolant from a pre- 
,

treated supply, see 
- 
"Makeup 99o1,3ll

b. Each time the system is drained, precharge per

coolant specifications, Table 3-5' :

4. The service element may be changed at the "c"
Check ¡f 3300858 (DCA4L) direct chemical addi-

tive is added to the cooling system at each "B'.

Check between service element changes' One

boüte of direct additive should be used for every

10 gallons of cooling system capaci-ty.' Ad!.o1e.

boüie for every lSiallon capacity if metho4y

propanol antifreeze is used in the cooling syslem:,

5. To ensure adequate corrosion protection, havfi

the coolant checked at each third element change

or more often. See "Check Engine Coolanfl'
Section 2.

Méthory ProPanol Baee Antlfrceze

Serulce
Element(¡)

J
:¡
:I
>J

,
,'rL I

,rLl
al
-JLl
-Jlal
ta¿
\LI

-.)\l

-)\l
J¿
a¡r)
Ll
-J\l)
\l

-l\l
-¿\l
-a/\l
-¿\

,--l\
-/\
-¿\
-a
\l-/
\l
-¿\
-/ll
-¿

L]
-¿-\'-,¿
\l
-/t'l.,,.'..¿

(21

(2)

(2t

GapacltY (U.S.
Gallons)

0-8

9-15
16€0
31-60
35-90
(v-1710)
70-90
(KT-2300

DCA-IL Precharge
(P/N 33008s8)

wF-2010
(P/N 299080)
wF-2010
wF-2010
wF-2010
wF-2016
(P/N 299086)
wF-2010

Servlce
Element(s)

DCA-0L Precharge
(P/N 33008s8)

1

2
5

10
12

1

2
4
8
8

16

(2t
(2t

(2t



Gapscrew Markings and Torque Values

Qtrent Usage Much Used Much Used Used at Times Used at Times

Enimum Tensile
Srrength PSt
tPa

To 112-69,O00 [476]
To 314-64,000 [421]
To 1-55,000 [379]

To 314-12O,000 [827]
To 1-115.000 [793]

To 5/8-140,000 [965] . 150,000 [1 034]
To 3/4-133,000 [917]

Q¡al¡ty of Materia! lndeterminate Minimum Comme¡cial Medium Commercial Best Comme¡cial

SAE Grade Number 1o¡2 6o¡7

Cryscrew Head Markings

Uanufacturer's marks
may vary

These are all SAE
Grade 5 (3line)

g@M
Capscrew Body Size
(lnche¡l - (Thread)

Torque
Ft-Lbs [N.ml

Torque
Ft-Lbs [N.m]

Torque
Ft-Lbs [N.ml

Torque
Ft.Lbs [N.ml

u4 -20_28
5/16 - 18

-243/8 - 16

-24
7116 - 14:20
u2 -13.-20
9116 - 12

-18518 - 11

-183t4 - 10

-167t8 I
-14I -8
-14

5 t7l
6 t8l

1 1 [151
13 n8l
18 124l,
20 l27l
28 t38l
30 [411
39 [s3l
41 [561
51 [691
ss [751
83 [1 131

95 [1291
r05 [142]
r15 [1s61
r60 t2171
175 12371
235 [3tel
250 [3391

8 [111
10 [141
17 Í23l'
19 [261
31 l42l
3s [471
4e t66l
55 fTsl
75 [1021
85 [11sI

1 10 [1491
120 [1631
150 [2031
17O Í231ll
270 [3661
29s [400i
39s Is361
435 [5901
590 [8001
660 [8s51

10 [14]

1e [261

34 [461

55 [7sl

85 [11sI

120 [1631

167 12261

280 [3801

440 [5971

660 [8951

12 [16]
14 [19]
24 [331
27 [371
44 [601
49 [66]
70 [95]
78 [106]

r0s [142]
120 [163]
15s [210]
170 [2311
210 12851
240 13251
37s [508]
420 [569¡
605 [8201
67s [9151
910 [1234]
990 [1342]

¡.
2.

3.
4-
5.
6.

totes:
Always use the torque values listed above when specific torque values are not ava¡lable.
Do not use above values in place of those specified in othersections of this manual;special attent¡on should be observed
when using SAE Grade 6, 7 and I capscrews.
The above is based on use of clean, dry threads.
Reduce torque by 10o/o when engine oil is used as a lubricant.'
Reduce torque by 20oA if new plated capscrews are used.
Capscrews threaded into aluminum may require reductions in torque of 3Oo/o or more of Grade 5 capscrews torque and
must atta¡n two capscrew diameters of thread engagement.

Ca¡tion: lf replacement cap§crews are of a higher grade than originally supplied, d'l"r. to torque specifications for
that placement.



I?oubleshooting Troubteshooting is an organized study of tf," Éffi
and a planned méthod of procedurc for
and correction .of the difficulty. The chart
following page includes some of the problems th¡!
operator may encounter during the service life
Cummins diesel engine.

Gummins Diesel Engines

The chart does not give all the answers for correction
of the problems listed, but it is meant to stimulate a
train of thought and indicate a work procedure directed
toward the source of trouble. To use the trouble-
shooting chart, find the complaint at the top of the
chart then follow down that column until you cometo
a black dot. Refer to the left of the dot for the possible
cause.

Th¡nk Before Actlng

Study the problem thoroughly. Ask these questions:

1. What were the warning signs preoeding the
trouble?

2. What previous repair and maintenance work has
been done?

3. Has similar trouble occurred before?

4. !f the engine still runs, is it safe to continue running
it to make further checks?

Do Easiest Things Flrst

Most troubles are simple and easily corrected; ex-
amples are "low-powe/'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 Beginnlng
Dlsassembly Operaüons

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 fuel consumption
may not be due to an incorrectly adjusted fuel pump,
but instead to a clogged air cleaner or possibly a
restricted exhaust passage, causing excessive back

pressure, Too otten, engines are compl
sembled in search of the cause of a certai
and all evidence is destroyed during disassembly
operations. Check again to be sure an easy sol :-l
to the problem has not been overlooked.

Flnd And Conect Basic Cause Ol Trcuble

After a mechanical failure has been corrected, be ..- _
to locate and correct the cause of the trouble so the
same fail
"sticking
the faul§
to stick. The cause may be improper inlector adjust- 

_

ment, or more often, water in the fuel.

Tools And Procedures To Conect A Complaln

Tools and procedures to correct the complaints
in this Troubleshooting section are available from
Cummins distributors and dealers. A list of publicá-
tions, by bulletin numbers, is included in the back'bf
this manual in the form of a purchase order. fn¡q.!§l 

.
includes all engine model shop and and engine repair -

AFC Fuel Pump Adlustments

All AFC fuel pump adjustments are 
'specified 

for
calibration on a fuel pump test stand and not to-6e"

.-::i1' -!,-\:-i-r!.-f :,:'- :I 
-,§;a:-- 

!



,,:l ^,.,,1" 'j-i 1., -,



lndex

Air Cleaner Cleaning (Oit Bath Type) . ..249
Air Cleaner Element - Cartridge Type........2-11
Air Cleaner Element Cleaning

(Single and Duat Type Etements) .. ...2--11
Air Cleaner Element Cteaning (Dry Type) .....2-19
Air Cleaner Oil Changing .... ....2-11
Air Cleaner Oil Level . .. . . .2-.t4.
Air Cleaner Tray Screen Cleaning .... -.2-§
Air Compressor .. ...2-52
Air Compressor Breather.... .....2-39
Air Connections . ... .. 1-3
Air lnlet Restriction at Air Cleaner .... ..2-11
Air Inlet Restriction at Engine . . ..2-11
Air Tank Draining ...2-14
Aneroid Oil Level, Check ..2-32
Aneroid Change Oil ... ....2-48
Aneroid - Clean and Calibrate ... ... ..2-SO
Aneroid - Replace Breather .. . ..2-48

Belt Tension - Checking and Adjusting . .. . .. .2-Z
By-Pass Oil Filter Changing ......2-29
Back Side ldler Fan Drive. .......2q

Cold-Starting Aid Checking ... . ...2-54
Cold-Starting Aids . ...'t4
Cold-Weather Protection .. .. .. . ... 1€
Cold-Weather Stañing ......14
Coolant Check ......2-29
Coolant Leaks. . .. ....2-Z
Coolant Level . ...1-3, 2-T
Coolant Specifications ... ...3-7
Cooling System Cteaning ..2-54
Crankcase Breather Cleaning ..... Z-32, 2-53
Crankshaft End Clearance . .. .. ..2-Ss
Crosshead Adjustment . .2-36, 2-gB, 242, 2-45, Z-48

Daily Checks..... ....2-7
Drive Pulley ...2-55

Engine Break-ln .. .. .. 1-1
Engine Coolant .. . .. .1-3
Engine Exhaust ......1-z
Engine Oil Changing .. .. ..2-15
Engine Oil Level, Check ....2-7 '
Engine Shut-Down ...1-Z
Engine Speeds .......16
Fr¡el Filter Water Separator. ......2-14
Fan Hub lnspection .......2-49

7
/

Fuel Filter Element Changing .i-

(Spin-On Type) .

Fuel raining.....r ...::
Fuel
Fuel ........i

Fuel System Priming. .,.,.;r--.:f=1
Fuel Tank Sediment Draining .. ..2-1q

''
Governed Engine Speed .......
Grease SpecificationS...; .,....r¡,3-S

t,E

High Altitude Operation . . . . .,. .;,::; l-7
Hose Checking. .. .... i. ..,rZS4
Hydraulic Governor . ... ;.:i. ..,¡13
Hydraulic Governor Oil Change ...245
Hydraulic Governor Oi! Level .....:...::2-i2

'l ),.;,:{g:
ldler Pulley .. .2-51
ldling the Engine ... ..,..1-l
lndustrial Fire Pump Engines .......,.,¡,i.l;l.l
lnjectors, Clean and Calibrate ....2-50
lnjector Plunger ,,...,reg!'

Adjustment... .. 2-35, 2-§, 2-39, 241, 2-49, 241

Lubricating Oil Change lntervals ;,.2-15
Lubricating Oil Analysis ....,2-X)
Lubricating Oil Specifications ......3-1
Lubricating System Priming ....,.,1-,

'., ?

Maintenance Check Sheet. .....;:".2:.9
Maintenance Operation . . .. .2-1
Maintenance Schedule .... 1-14, 2-2, 2-5.2i
Mounting Bolt and Nut Tightening. .. ...2-Ss

'
Oil Change Charts .'.2-18
Oil Change Limits ...2-15
Oil Filter Element Changing ......2-27
Oil Level ...1-1,2-7
Oil Pressure Gauge. .,...;,..:1'-7
Oil Temperature Gauge . . .. ;16
Operating lnstructio¡s .....'.1-1
Operator's Daily Re§ort .....2-7

:.:,.

Power Take-Off Applications ....'.l.1-7
Pressure Flushing ...2-54
Preheater - Cold Starting .......2-54
Pre-Cleaner and Dust Pan . . .....2-'11
Prd-Startlng .. .. 1:1



lndex

Rebuild Units - lnspection and lnstalting .....2-51

Specifications and Torque. ........g-1
- Shutterstat Checking. .. ....2_54
Starting Procedure. ...1_3
Steam Clean Engine..... ..2_54
Storage for Engine Out of Service .......2_1

Temperature Settings ......2-54
Thermal Controt Seftings ..2_54
Thermatic Fan Checking ... ......2_54
Thermostat and Seat Checking ...2-54Throttte ........5_5
Torque Specifications.... ...3_g
Troubl+Shooting . ....4_1
Trouble.shooting Chart .....4_2
Turbocharger Bearing Clearance ..... ..2-Sl
Turbocharger Mounting Nut Tightening .......2-5S

Valve Adjustment. ..... 2-36, Z-39, 24g,z-its
Mbration Damper lnspection .....2-S.l

"Warming Up" Engine ......1€
Water Filter Changing .. .. .. . . ...2-g1
Water Pump lnspection .. ..2-51
Water Temperature Gauge .... .. .. 1€

. Weekly Checks ......2_11

Zinc Plugs ....2_s6
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