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Foreword

This manual contains Informatlon for the correct operation and maintenance of your Cummms englne !t also
includes lmporta nt safety mformat!on engine and systems specifications, troubleshooting gmdelln es; and listings
of Cummins Authorized Repair Locations and component manufacturers.

Keep this manual with the equipment. If the equipment is traded or sold, give the manual to the new owner.

The information, specifications, and recommended maintenance guidelines in this manual are based on information
in effect at the time of printing. Cummins Engine Company, Inc.reserves the right to make changes at any time with-
out obligation. If you find differences between your engune and the mformatlon tn this manual, contact your local
Cummins Authorized Repair Location. SR :

The latest technology and the highest quallty componems were used to produce this engine. When replacement
parts. are needed, we recommend using onty genume Cummlns or Recon® exchange parts. These parts can be
identified by the following trademarks S :

e HﬂI.SE'I' Heﬂluliaﬂl Biue

o

Note: Warranty information is located in Section W. Make sure you are famlllar wnth
' the warranty or warranties applicable to your engine.
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Important Reference Numbers

Filtin the part name and number in the blank spaces prowded below This will give you a reference whenever service
or maintenance is required. T

Engine Model

Engine Serial Number

Engine Specification Number

Fuel Pump Part Number
Filter Part Numbers:

* Air Cleaner Element

* Lubricating Qil

= Fuel

* Fuel Water separator
Belt Part Numbers
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To The Owner and Operator

Preventative maintenance is the easiest and least expensive type of maintenance. Follow the maintenance schedule
recommendations outlined in Maintenance Guidelines (Section 2).

Keep records of regularly scheduled maintenance.

Use the correct fuel, oil and coolant in your engine as specified in Engine Specifications (Section V).

The latest technolegy and the highest quality components were used to produce this engine. When replacement
parts are needed, we recommend using only genuine Cummins or ReCon® exchange parts. .

Personnel at Cummins Authorized Repair Locations have been trained to provide expert service and parts support.
If there is a problem that cannot be resolved by a Cummins Authorized Repair Location, follow the steps:outl'ined
in the Service Assistance (Section S). s
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About the Manual ' : :

" This manual contains information needed to correctly operate and maintain your engine as recommended by Cum-
mins Engine Company, Inc. Additional service literature {Shop Manual, Troubleshooting and Repair Manual,
etc.) can be ordered by filling out and mailing the Literature Order Form located in Service Literature. Section L.
This manual does not cover vehicle or equipment maintenance procedures. Consult the vehicle or equipment manu-
facturer for-specific maintenance recommendations. :

Both metric and U. S.customary values are listed in this manuat. The metric value is Itsted first, followed by the U.
S.customary in brackets. - '

Numerous illustrations and symbols are used to atd in understandmg the meamng of the text. Refer to page i-5 for
a complete listing of symbols and their definitions.-.© .- - : p :

Each section is preceded by a “Section Contents”. to aid in locattng :nformation more quackly
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How to Use 'I:he Manual

This manual is organized according to intervals at which maintenance on your engine is to be performed. A tabie
which states the required intsrvals and the checks to be made is located in Section 2. Locate the interval at which
you are performing maintenance then follow the steps given in that section for all the procedures to be perforrned
I addition,. -all the procedures done under previous maintenance intervals must be performed.

Keep a record of all the checks and inspections made. A record form for recordlng date, mlleages‘kllometer or hours,
and which maintenance checks were performed is located in Section 2. :

Refer to Section T for a guide to troubleshootmg your englne Follow the d:rectmns given on page T-3t0 iocate and
correct engine problems. e P : R o
Refer to Section V for specifications recommended by Cummms Engme Company, Inc., for your engme Spem-
fications and torque vaIueS for each engine system are given in that section.
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The following symbols have been used in this manual to help communicate the intent of the instructions. When one
of the symbols appears, it conveys the meaning defined below:

A

>

® & 62_.@.'

WARNING-Serious personal injury or exten-
sive property damage can result if the war-
ning instructions are not followed.

CAUTION-Minor personal injury can result or
a part,- an assembly, or the engine can be
damaged if the. cautlon instructions are not
followed.

Indlcates a REMOVAL or DISASSEMBLY
step. -

Indicates an INSTALLATION or ASSEMBLY
step.

INSPECTION is required.

CLEAN the part or assembly,

® %@@L& 7] 6

PERFORM a mechanlcal ortime MEASURE-

'MENT.

.LUBH!(}.AT.E the part or assembly.

Indicates that a WRENCH or TOOL SIZE will
be given.

TGHTEN 1o a specific torque. -
PERFORM an electrical MEASUREMENT.

Refer 1o another iocation in this manual or
another publication for additional informa-
tion.

The component weighs 23 kg [50 Ibjor more.
To avoid personal injury, use a hoist or get
assistance to lift the component.
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Simbolos

Section i ~Introduction
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Los simbolos 5|gu;entes son usados en este manual para clanﬂcar el proceso de !as mstrucmones Cuando aparece

uno de estos simbolos, su significado se especifica en ta parte’ infesior,

A

>

]@%@

ADVERTENCIA-Serios daftos personales o
dafio a la propiedad puede resultar si las in-
strucciones de Adveriencia no se consid-
eran. ' '

‘PRECAUCION-Daiios menares puedenresui-

tar, o de piezas del conjunto o el motor puede
avetiarse si las instrucciones de Precaucion
no se siguen.

Indica "un paso de REMOCION o DE-
SMONTA.JE.

ndica un paso de INSTALACION o MONTA-
JE.

Se requiere INSPECCION.

LIMPIESE o pieza o el montgje.

|

D~

1

R
®
o
@

'EJECUTESE una MEDECION mecanlca 0 del

tlempo
LUBRIQUESE la pleza 0 el montaje

Indica que se dara una LLAVE DE TUERCAS
o el TAMANO DE HERRAMIENTA.

APRIETESE hasta un par torsor especifico.
EJECUTESE una MEDICION eléctrica.

Para informacién adicional refiérase a otro
emplazamiento de este manuat o a otra pub-
licacién anterior.

El componente pesa 23 kg [50 Ib] o mas.

Para evitar dano corporal empleen una cabria
u obiengan ayuda para elevar el componente.
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Symbole

in diesem Handbuch werden die folgenden Symbole verwendet, die wesentliche Funktionen hervorheben. Die
Symbole haben folgende Bedeutung: : s :

A

- WARNUNG - Wird die Warnung nicht beach-

tet, dann besteht erhéhte Unfall-und Be-
schadigungsgefahr.

VORSICHT-Werden die

‘Vorsichtsmassnahimien nicht beachtet, dann

besteht Unfall-und
Beschadigungsgefahr.

AUSBAU bzw, ZERLEGEN.

- EINBAU bzw. ZUSAMMENBAL,

INSPEKTION erforderlich.

Teil qdér' Baugruppe REINIGEN.

Symbols
Page i-7

- DIMENSION-oder ZEITMESSUNG.

Teil oder Baugruppe OLEN. =

WERKZEUGGROSSE wird angegeben.

ANZUG auf vorgeschriebenes Drehmoment
erforderlich. : -

" Elektrische MESSUNG DURCHFUHREN.

Weitere Informationen an anderer _S_telie—

bzw.in anderen Handbiichemn.

Das teil weigt 23 kg [50 ib] oder mehr. Zurver-
meidung von koerperverletzung winde benu-
tzen oder hilfe beim heben des teﬂs in an-
spruch nehmen. R
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Symboles

Les symboles suivants sont wlilisés dans ce manuel pour aider 4 communiquer ie but des instruction. Quand l'un

Section. i~Introduction’
C Series

de ces symboles apparait, il évogue le sens défini ci-dessous:

A

® >

ap
K3y

M@

AVERTISSEMENT - De graves |ésions cor-
porelles ou des dommages matériels consid-
erables peuvent survenir si les instructions
données sous les rubriques "Avertissement”

he sont pas suivies.

ATTENTION - De petites Iésions corporelles
peuvent survenir, ou bien une piéce, un en-
sembie ou le moteur peuvent étre endom-
magés si les instructions données sous les
rubriques "Attention"ne sont pas suivies.

Indique une opération de DEPOSE.
Indigue une opération de MONTAGE.
L'INSPECTION est nécessaire.

NETTOYER Ila piéce ou 'ensemble.

® ) mOow

O~

EFFECTUER une MESURE mécanigue ou de
temps. . '

GRAISSER la piéce ou E'eﬁsemble.

Indique qu'une DIMENSION DE CLE ou
D'OUTIL sera donnée.

SERRER & un couple spécifique.
EFFECTUER une MESURE électrique.

Se reporter & un autre endroit dans ce manu-
el ou & une autre publication pour obtenir des
informations plus complétes.

Le composant pese 23 kg [50 Ib] ou davan-
tage. Pour eviter toute blessure, employer
un apparie! de levage ou demander de 'aide
pour le soulever,
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lllustrations

Use the illustrations in this manual as a guide to perform
the action or the repair described. Many illustrations are

generic and will not look exactly like the engine or the

parts used in your application. In order to provide clarity
to illustrations, some illustrations show parts removed
that are not related to the specific parts given in the text.
Most of the illustrations contain symbols to indicate an
action required or to indicate an acceptable {OK} or un-
acceptable (not OK) condition.

lllustrations
Page i-9
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General Safety Instructions
Important Safety Notice

A WARNING A

Read and understand all of the safety precautions and warnings before performing any repair. This list contains the
general safety precautions that must be followed to provide personal safety Special safety precautzons are included
in the procedures when they apply.

* Make sure the work area surrounding the product is safe. Be aware of hazardous conditions that can exist.
® Always wear prolective glasses and protective shoes when working.
* Do not wear loose-fitting or torn clothing. Remave all jewelry when working.

¢ Disconnect the battery and discharge any capacitors befare beginning any repair work, Disconnect the air
starting motor if equipped to prevent accidental engine starting. Puta “Do Not Operate” tag in the operator’
s compartment or on the coritrols. :

® Use ONLY the proper engine barring technigues for manually rotating the engiﬁe. Do not attempt to rotate
the engine by pulling or prying on the fan. This practice can cause serious personal injury, property damage.
or damage to the fan blade (s) causing premature fan failure.

* Ifan engine has been operating and the coolant is hot, aliow the engine to cool before you slowly loosen the
filler cap and relieve the pressure from the cooling system.

* Do not work on anything that is supported ONLY by lifting jacks or a hoist. Always use blocks or proper
stands to support the product before performing any service work.
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Relieve all pressure in the air. oil, and the cooling systems before any lines, fittings. or related items are
removed or disconnected. Be alert for possible pressure when disconnecting any device from a system that
utilizes pressure. Do not check for pressure leaks with your hand. High pressure.oii or fuel can cause personat
injury.

To prevent suffocation and frostbite, wear protective clothing and ONLY disconnect liquid refrigerant (freon)
lines in a well ventilated area.

To avoid persondgi injury, use o hoist or get assistance when lifting components that weigh 23 kg [50 b} or
more. Make sure all lifting devices such as chains, hooks, or slings are in good condition and are of the
correct capacity. Make sure hooks are positioned correctly. Always use o spreader bar when necessary. The
lifting hooks must not be side-1oaded.

Corrosion inhibitor contains alkali. Do not get the substance in your eyes. Avoid prolonged or repeated contact
with skin. Do not swallow internally. In case of contact, immediately wash skin with soap and water.In case
of confact, immediately flood eyes with large amounts of water for a minimum of 15 minutes. IMMEDIATELY
CALL A PHYSICIAN. KEEP OUT OF REACH OF CHILDREN. .

Naptha and Methy! Ethyl Ketone (MEK) are flammable materials and must be used with caution, Follow the
manufacturer” s instructions to provide complete safety when using these materials, KEEP OUT OF REACH
OF CHILDREN, _ _

To avoid burns, be alert for hot parts on products that have just been turned OFF, and hot fiuids in lines,
tubes, and compartments.

Always use tools that are in good condition. Make sure you understand how to use them before performing
any service work. Use ONLY genuine Cummins or Cummins Recon® replacement parts.

Always use the same fastener part number {or equivalent) when replacing fasteners, Do not use o fastener
of lessor quality if replacements are necessary.
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Definition of Terms

AFC Air Fuei Control

AP1 American Petroleum Institute
ASA Air Signal Attenuator

ASTM - American Society of Testingand
: Materials

c Celsius

CARB California Air Resources Board
C. L D. Cubic Inch Displacement

Cm Centimeter

CPL Control Paris List

cSt Centistokes

DCA . Diesel Coolant Additive

ECM Electronic Control Module

E. C. S. Emission Control System

EPA Envirenmental Protection Agency
EPS Engine Position Sensor

F Fahrenheit

ft-1h Foot Pound

GVYW Gross Vehicle Weight

Hg Mercury

HP Horsepower

H.O Water

MPH
MPQ
N m
OEM
ppm
psi
PTO
RPM
S§. A E.
$TC
vs
vss

Section i-Introduction
C Series

Inch Pound

Kilograms

Kilometers

Kitometers per Liter
Kilopascal

Liter

Meter

Millimeter

Megapascal

Miles Per Hour

Miles Per Quart
Newton-meter

Original Equipment Manufacturer
Parts Per Million
Pounds Per Square Inch
Power Takeoff
Reveolutions Per Minute
Society of Automotive Engineers
Step Timing Control
Variable Speed

Vehicle Speed Sensor
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Section E-Engine and Component ldentification
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Engine Identification

Engine Dataplate

The engine dataplates show specific information about
the engine. The engine serial number (1) and Control
Parts List (CPL) (2) provide information for ordering
parts and service needs. S

NOTE: The engine dataplate must not be changed
unless approved by Cummins Engine co_mpany,- Inc

Cummins ] o .
Corporation Inc. C.L.D.A CPL_\_”_ - Engine Serial No.
Box 3005 .
Columbus, indiana Family Cust. Spec.
472023005 .. a Engine Model
Warning: Injury May Resuit And Warranty !s Voided .
If Fuel Rate RPM Or Altitudes Exceed Published Low idle RPM S
Maxi Values For This Model And Applicati
. aximum Values For This Model And Application | Valve lash cold It Exh. | Fuel rate at rated HP e
Date of Mfg - . S e
Made in China by ' ing orger - Shop Order No.
i Dong Feng Cummins Engine CO.Ltd. 3415519 Gross kW at RPM
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Cummins Engine Nomenclature

The model name for engines in automotive and 96 indus-
trial applications provides the data shown in the exam-
ple:

Example

C 8.3-275

L

The following example shows a model name of an en-
gine for pre-86 industrial and non-automotive applica-
tions:

Example

6 C

CTAS83
|— Displacement in Liters
Aftercooled
Turbocharged
Engine Series

Number of Cylinders

Rated Horsepower
Bisplocement in Liters
Engine Series

Engine Identification
Page E-3
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Injection Pump Dataplate |
The injection pump datapiate is located on the side

of the injection pump. It provides information for fuel
injection pump calibration. '

The Cummins part number for the fuel injection pump
and governor combination is located on the governor
dataplate, '

S/REVL2S RAOCIR0-8R

COC~NG 390 54
Miaaly b G
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-~ General Specifications

GENERAL ENGINE DATA 6C8.3 6CT8.3 _ 6CTAB.3 ¢8.3

Bore-mm {in.] 114[4.49]

Strok-mm [in.] 135{5.32]-

Displacement-liter {in, ¥] : 8.27[504.5]

Engine Weight (Dry) With Standard

Accessories : 603-612Kg{1330-1350 Ib]

Wet Weight 635-658Kg[1400-1450 Ib]

Firing Order : i ] nBu3aGe2 -4
Valve Clearances :

17.3: 1% /18 1**

-tntake-ram [in.] T ~ 0.30{0.012]
-Exhaust-mm [in.] L 0.61{0.024]
Compression Ratio 16.4: 1 17.3: 1 16.5: 1
Rotation,viewed from the front of the engine

Aspiration :
-Naturally Aspirated x Clockwise -
-Turbocharged X

-Aftercooled x

-Charge Air Cooled (CAC)
*High Torque
*Low Torgue
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6CT8.3 6CTAS.3 €g.3

LUBRICATION SYSTEM 6C8.3

Lubricating Oil Pressure at Idie-
(Minimum
Allowable) kPa [PSI]

69[10]

207130]

Lubricating Oil Pressure at Rate&-
{Minimum
Allowable) kPa [PSI]

518([75l]

Regulating Valve Opening Pressure-
kPa [PSi]

172[25]

Differential Pressure to Open the Fliter _
Bypass Valve
-kPa [PSH]

Lubricating Oil Capacity of Pan(MHigh-
Low)

18.9[201

-Liter [U. S. Qts.]

COOLING SYSTEM
Coolant capacity (Engine Only}
-liter [U. S. Qts.]

9.9 [10.5]

Standard Modulating Thermostat  Start 81[178] -

Range-'C ['F]

9.9 [10.5]

15.1[161

10.9 {11.5] 9.9 [10.5]

Fully Open 95{203]

Pressure Cap-kPa [PSi] Minimum

50{7}

Maximum Allowable Top Tank
Temperature  °C [°F}

100°Ci212°F}
70°C [1588°F]

Minimum Recommended Top Tank
Temperature °C [°F]
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INTAKE AIR, EXHAUST . :

AND FUEL SYSTEM . 6C8.3 6CT8.3 6CTA8.3 ca.3

Maximum Altowable Air Intake ;

Restriction at Rated Speed

and Load with Dirty Air

. Filter Element-mm H,O
lin. H0] . 508 [20] 635 [25] 635 [25] 635 [25]

Maximum Allowable Exhaust T .
Restriction at Rated Speed '

and Load-mm Hg - ' : ' 76{3]
[in. Hgl o 152[s6]

Maximum Fuel Filter Pressure
Drop Across Filters - . :
kPa [psil 34(5]

Maximum Allowable Return.Line

Restriction-mm Hg fin Hgl 518[20.4]
Maximum Inlet Restriction

to Fuel Transfer Pump

mm Hg [in Hgl 1001[4]

*with catalyst
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ELECTRICAL SYSTEM B
Minimum Recommendet Battery Capacity
Batter; Size Ambient Temperatures
B =18 °C {O °F} ' 0°C (32°F)
Cold Reserve Cold .Reserve .
Cranking Capacity Cranking Capacity
_fﬂmperes HHHHH A mperes Amperes Amperes
12 Volit 1800 640 1280 ~ 480
2avoit** 900 320 640 240 .
*The number of plates within a given battery size determines reserve capacity. Reserve ca -paczty determines the !ength of time
sustained cranking can occur. .

**Per Battery  (two 12 volt batteries in senes) CCA ratings are based on-18°C [0°F].
Batteries (Specific Gravity)

! Specific"Gravity
at27 °C [80 °F]

State of Cl;arge

1.260-1.280
1.230-1.250
1.200-1.220
1.170-1.190
11.110-1,130

100%

75%

50%

25%
Discharged
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Engine Diagrams

The illustrations which follow show the locations of the major external engine components, fiiters, and other service
and maintenance points. Some external components will be at different locations for different engine models.

[ fmtmee  westwman o

Front Engine Lubricating O -
Mouniing Smcket Driin Phug w&mph“ h!i-hro'
*swotigo

FUEL PUMP SIDE VIEW
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1

1S

- REAR VIEW
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General Operating Ihstuctio_hs.

Proper care of the engine will résult in longer life, better performance, and more economical operation.
¢ Follow the daily maintenance checks listed in Section 2.

* Check the oil pressure indicator (s), temperature indicator (s) warning Ilght (s), and other gauges dally to
make sure they are operational.

A Warning: DO NOT OPERATE A DIESEL ENGINE WHERE THERE ARE OR CAN BE COMBUSTIBLE VA-

PORS. These vapors can be drawn through the air intake system and cause engine acceleration and

over-speeding, which can result in a fire, an explosion and extensive property damage. Numerous

safety devices are available, such as air intake shutoff devices, to minimize the risk of over-speeding

where an engine, due to its application, might operate in a combustible environment, such as due to

a fuel spill or gas leak. Rimember, Cummins has no way of knowing the use you have for your engine.

THE EQUIPMENT OWNER AND OPERATOR ARE RESPONSIBLE FOR SAFE OPERATION IN A HOSTILE

ENVIRONMENT. CONSULT YOUR CUMMINS AUTHORIZED REPAIR LOCATION FOR FURTHER INFOR-
MATION.
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Starting Procedure Matrix ' :

Idie Throttle Full Throttle
Automotive/Industrial _
Ali pumps-above16°C [60 °FL.... ereeverrrrnrerieerenrneeen. X (588C) (See Note)
All pumps-below16°C [60 °F].... et eeerreeeaeraeeeeeeeraeeeernerenenens. X {See Note)

NOTE: Fuil throttle is Gpplled afterengagmg the stc:rter

. Dlsengage the dnven umt, or if equipped, put the transmission in neutral.
¢ Position the fuel shut-off, -electricai switch or mechanism control to the RUN position.
¢ With Bosch in-line pumps, fully depress the throttle AFTER engaging the starter.

NOTE: Most Industrial engines are equipped with Robert Bosch RSV governors which automatically position the in-
ternal pump controls to the START position for maximum fuel delivery when the throttle is set at idle.

2 Caution: To prevent damage to the starter and fuel shutoff solenoid, do not engage the starting motor
more than 30 seconds. Wait 2 minutes between each attempt to start {electrical starting motors only).

¢ if the engine does not start after three attempts, check the fuel supply system. Absence of blue or white ex-
haust smoke during cranking indicates no fuel is being delivered.

* Move the throttle position to idie as soon as the engine starts.



General Operating Instructions Section 1-Operating Instructions
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A

Engine oil pressure must be indicated on the gauge within 15 seconds after starting.

When starting a cold engine, increase the engine

speed (RPM) slowly to be sure adequate lubrication is available to the bearings and to altow the oil pressure
to stabilize.

Caution: Do not idle the engine for excessively IOng periods. Long periods of idling (more than 10 mi-
nutes} can damage an engine because combustion chamber temperatures drop so low the fuel will
not burn completely. This will cause carbon to clog the injector spray holes and piston rings, and can
cause the valves to stick. If the engine coolant temperature becomes too low (60C [140F]), raw fuel '
will wash the lubricating oil off the cylinder walls and dilute the crankcase oil; therefore, all movmg
parts of the engine will not receive the correct amount of tubrication.

Idie the engine 3 to 5 minutes before operatmg with a load.

Caution: When using jJumper cables to start the engine, make sure to connect the jumper cables in par-
allel: positive (+) to positive (+) and negative {-} to negative {-}. When using an external electrical
source to start the engine, turn the disconnect switch to the "OFF'position. Remove the key before at-
taching the jumper cahles to prevent unintentional starter engagement. '
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In-Line Pu:mps_—_G,eneral information

Bosch In-Line Pump Identification

Basch Apump with RSV governor for an industrial appli-
cation. The A pump will use the RQV governor for auto-
motive engines. Some industrial engines will use RQV
governors.

Bosch MWpump with RQV governor for an automotive
engine. The MW pump wilf use the RSV governor for in-
dustrial applications. Some industrial engines will use
RQV governors,

n«Line Pumps-General Infornation
Page 1-5

CHES00162

05000163
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In-Line Pu'mps-GeneraI Infornation

Page 1-6

Section 1-Operating Instructions

_ C Series

Basch P7100 pump with 'RQV;Kgove:mor for an auto-
motive B or C Series engine,

Nippondenso EP-9 pump with RSV governor farmarine
and some industrial B-series ratings.
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C Series

Winterfronts

Winterfronts can be used on a vehicle equipped with
charge air cooling (CAC), but must be designed to parti-
ally cover the frontal area of the cooling system. A mini-
mum of 120 square inches (11in % 11 in) of frontal area
must be left open to air flow for the CAC to function cor-
rectly.

Shuti:é_r_s |

Installations of CAC engines with shutters also requires
an intake manifold ‘air temperature switch to-open the
shutters at 65.5°C [150°F] to prevent excessive intake
manifold temperatures. This prevents engine damage
due to high intake manifold temperatures as a result of
blocked air flow across the CAC.

In-Line Pumps-General Information

Page 1-7
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Colid Weather Starting Aids

Use the following chart as a reference for required cold weather starting aids:

~ OIL PAN AND | -
STARTING AIDS BLOCK HEATERS. BATTERY CAPACITY
UNAIDED _ | UNAIDED e = STANDARD
| SUGGESTED | SUGGESTED
—————— T e
REQUIRED EXTRA CAPACITY
. SUGGESTED .
________________________ +.._. ..f —— — —
| R EXTRA CAPACITY
REQUIRED ‘REQUIRED (180-200%)

| | )
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C_i)l_cl Weather Starting With Starting Fluid

Starting Prodeduré With Mechanical Or Electrical Metering Equipment
Automotive/Industrial

All pumps-above 16°C [60°F].

- Foot off throttle. If engine does not start within 5 seconds of cranking, follow cold start procedures below.

All pumps-below 16°C [60°F].

Fully depress the throitle after engaging the starter. Full throttle on the VE pump makes sure there is sufficient start
fuel deiwery and helps keep the engine operating once started. The inline pumps with RQV and RQV-K governors
require full throttle to position and hold the rack in the start fuel position. The throttle must be depressed after en-
gaging the starter to-allow the shutoff lever to move to the run position before noving the throtile.

Using Starting Fluid Without Metering Equrpment

Warning: Never use starting fluid near an open ﬂémé, or 'with a preheater or flame thrower equi-
" pment. This combination can cause an explosion.

Warning: Do not breathe startiﬁg fluid fumes. Starting fluid fumes can be harmful to your health.

Caution: Do not use excessive amounts of starting fluid when starting an engine. The use of too
much starting ffuid will cause engine damage.

e Spray starling fluid into the air cleaner intake whiie ancther perseon cranks the engine.

Warning: Do not use volatile cold starting aids in underground mine or tunnel operations due to
the potential of an explosion. Check with the local U. S. Bureau of Mines Inspector for Instructions.

4 l>>>

;
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Cold Weather Starting with the Flame Start System

The following flame start system is available on the C Series Automotive engine ONLY with either a 12V or 24v elec-
trical system. ' :

The flame stant system burns a small amount of diesel fuel in the intake manifold to aid starting in cold ambient tem-
perature conditions. The system also operates in a post start mode 1o reduce white smoke.
The intake cold start controi module monitors engine temperature. When the engine temperature is greater than 45

degrees F the flame start system will not be activated. Below 45 degrees F, the system will operate as follows:
Preheat Cycle:

1. When the engine temperature is befow 45 degrees F.tum the ignition key to the. “run” position.. When the key
is in this position the “Wait to Start” light will be illuminated for approximately 25 seconds. The engine should
not be cranked until the “Wait to Start” light shuts off. If the engine is cranked before the preheat cycle is
complete the process is aborted. The controller is reset each time the ignition is turned off.

Engine Starting Cycle:

2. When the “Wait to Start” light goes out the preheat cycle is complete. Depress the accelerator pedal all the
way to the floor and crank the engine. The engine must be cranked within 30 seconds. If the engine is not
cranked within 30 seconds the preheat cycle needs to be repeated (Step 1).

Post Heat Cycle:

3. Post heating occurs as the flame plugs continue to burn for a period of time while the engine is running. Post
heating helps warm the engine faster and eliminates white smoke. Post heating times are determined by the en-

gine temperature upon start up. '
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Cold Weather Starting with the Electric Grid Heater '

* Forindustrial Jacket'Water Aftercooled (JWAC) C Series engine with a Bosch in line injection pump only, a grid
heater is available that improves coid weather starting characteristics by heating the intake air during cranking. It
can also serve to reduce white smoke if it is enerzied during cold ambient temperatures while the engine is at idle.
The electric grid heater operates in a preheat and post heat mode. The Jength Of heater on time is a function of the
engine temperature. If the engine temperature is greater than 45 degrees F, the electric gnd ait heater system will
not be activated. Below 45 degrees F.the system w1l| operate as fo!iows
Engine Staring Cycle: '

1. Tumn the ignition key to the ‘run’ position. When the key is in this position the “Wait to Start” light will be
lluminated for appoximately 25 seconds.

The engine should not be cranked until the"Wait to Start"light shuts off.

NOTE: The controller is reset each time the ignition is turned off and the cycle will start over.’

2. Whenthe “Waitto Start” light goes out the preheat cycle is complete. Depress the accelerator pedal and crank
the engine. The starter should be cranked as soon as the “Wait to Start” light goes out.

Post Heat Cycle:

3. Post heating occurs as the grid heater elements are cycled for a period of time while the engine is running. Post
heating helps warm the engine up faster and eliminates white smoke. Post heatlng is determined by the engine
temperature tpon start up.

WARNING: ETHER MUST NOT BE USED IN CONJUCTION WITH THE FLAME START SYSTEM OR THE
ELECTRIC GRID AIR HEATER.
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Starting Procedure After Extended Shutdown. or Oil Change L -
Complete the following steps after each lubricating oil change, or after the engine has been shut off for more. than
30 days to make sure the engine receives the correct oil flow through the lubricating oil system: :

* Disconnect the electrical wire from the fuel injection pump solenoid valve.

* Rotate the crankshaft, using the startmg motor, unlﬂ oil pressure appears onthe gauge, or the warnmg Ilght

goes out.
e Connect the electrical wire to the fue) injection pump solenoid valve.
® Start the engine; refer to Normal Starting Procedures in this section. .

® Refer to Fuel System-Bleeding, Section 5, for instructions to vent the fuel system.
NOTE: M the engine is allowed to run out of fuel.air is pulied into full ilnes Referto Fuel System——»BIeedmg, Sectlon
5, for instructions to vent the fuel system : :
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Operatmg the Englne

e Donot operate the engine at full throttle below peak torque engine speed (RPM} for extended periods {more
than a minute) of time.

* Allow the engine to idle 3 to 5 minutes before shutting the engine off after a full load operation,

* Monitor the iubricating oil pressure and coolant temperature gauges frequently, Refer to Engine Specifica-
tions (Section V) for recommended operating pressures and temperatures. Shut the engine off if any pressure
or temperature does not meet the specifications.

A Caution: Continuous operation with low coolant temperature {below 60 °C [140 °FI} or high coolant
temperature {above 100 °C 1212 °F}) can damage the engine.

» if an overheating condition starts to occur reduce engine speed or shift to a lower gear, Or both, until the
temperature returns io normal operating range. i engine temperature does not return to normal, refer to
Troubleshooting (Section T) or contact a Cummins Authorized Repair Location.

¢ Mostfailures give an early warning. Look and listen for changes in performance, sound, or engine appearance
that can indicate service or engine repair is needed Some changes to fook for are:

— 'Engine misfires- — Exessive smoke

— Vibration _ — Loss of power

— Unusual engine noises — Anincrease in oil conrsumption
— Fuel, oil or coolant leaks — Anincrease in fuel consumption

— Sudden changes in engine
operating temperature of pressure
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Engine Operating Range

Cummins engines are designed to operate successfully at full throttle under transient conditions down to peak tor-
que engine speed (RPM). This is consistent with recommended driving practices for good fuel economy.
a Caution: Excessive full throttle operation below peak torque RPM (peak torque RPM varies from 1,

100 RPM to 1,500 RPM, depending upon rated engine speed) w:II shorten englne life to overhaul can
cause serious engine damage. and is considered engine abuse."

ﬁ Caution: Operation of the engine below peak torgque RPM can occur during gear shiftirig due to the
difference of ratios between transmission gears, but engine operation must not be sustained more
than one minute at full throttle below peak torgue RPM.

Caution: Operating the engine beyond high idie speed can cause severe engme damage When descen-
ding a steep grade, use a combmatlon of transmission gears and engine or service brakes to control
the vehicie and engine speed.

Engine Shut-down Procedure

» Allow ihe engine to idle 3 to 5 minutes after a full load operation before shutting the'engine off. This allows
the engine to cool gradually and uniformiy. -

* Turn the ignition key switch to the OFF position.
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General Information

Cummins Engine Company. Inc.recommend 10 obtam proper operation and preserve the warranty on engine; follow
maintenance schedule in this seciton.

if the engine is operating in ambient temperatures consistently below-18°C [0°F] or above 38°C [100°F], perform
maintenance at shorter intervals, Shorter maintenance intervais are also required if the engine is operated in a dusty
environment or if frequent stops are made. See your Cummins Authorized Repair Locatlon for recommended inter-

vals.
Lise the chant provided on page 2-9 as a convenient way to keep a record of maintenance pérformed.

*If the engine is equipped with a component or an accessory not manufactured by Cummins Engine Company. Inc,
refer to the component manufacturer’ s maintenance recommendations. A listing of suppliers’ addresses and tele-
phone numbers is provided in Component Manufacturers, Section C. . :



Section 2-Maintenance Guidelines - Tool Requirements
C Series ’ Page 2.3
Tool Requirements o B | | |
Inthe text, a symbol followed by the wrench size or tool description is used to identify the tooling required to perform
each step. Alist of wrench sizes and descriptions indicate more than one tool is needed.

Sockets Wrenches Other Tools
_ - 19mm . _
19mm 17mm Filter Wrenches (75-80mm, 90-95mm and 118-131mm)
17mm ' - 15mm Ratchet (1/2 and 3/8 inch drive)
15mm 14mm . Torque Wrench
13mm Flat Blade Screwdriver
10mm 51‘16 Allen Wrench

Feeler Gauges (0.30mm and 0.61mm)

| Engine Barring Gear Part No. 3377371
DCA4 Test Kit, Fleetguard Part No. CC-2626
3823276 Inje.ctor Puiler
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C Series Engine Maintenance Schedule
Daily or refue{ing _ Every 10,000 Km Every 19,000 Km Evary 38,000 Every77,008 Km
’ {6,000Mi}Or {12.000Mi}Or Km {24, 000Mi}Or " (48,000Mi}0F
250 Hour, 500 Hour, . 1000 Hour, . 2000 Hour,
3 Months & Months 12 Months © 2 Years
Check e o= —~ChangefReplace - - - - - — -~ - - -~ - —— = -~~~ ——— =~ ~
* Lubricating Ol Level « Lubricating OlI® = Lubricating Ol = Lubricatig O = Lubricating Cil -
= Cootant Level - Lubricating Filter = Lubricating Fiiter = Lubricating Filter = Lubricating Filter
= Drive Beit + Coolant Filter = Coolant Filter = Coolant Filter + Coolant Filter
+ Fuel Water Trap + Fual Filter®. + Fuel Filter -+ Fuel Filter
)  » Antifreeze™
_ = Fuel Strainer
VORI '****—""——Adjust-‘ _____________________________
- Valve Lash® + Valve Lash
" Clearance Clearance
———————————————————————————— CheckfINSpect = = = = = = = = s s s s
+ Air Gleaner + Air Cieaner + Air Cleaner « Alr Cleanar
~ Intake System « intake Systemn + [ntake System + Intake System
= Charge Air Cocler = Antifresze = Antifreeze = Air Compressor
= Charge Air Cooler - FanHub = Fan Hub
' + Belt Tensioner + Belt Tensioner
Bearihg Bearing
= Balt Tansion = Belt Tension
= Charge Air Cooler » Vibration Dampsr

.

Charge Ail Cooler®

®Refer to the Lubricating Cil Change Interval chart given in Sebtion 4 to find the carrect lubricating oil change intervat for the

engine application.

#Initial valve lash ciearance adjustment,subsequent ad}ustments to be performed at every 8th eng;ne oil change for

automotive engines or 77,000Km{48,000Mi),2000Hrs or 2years interval whichever occurs first.

®Must use a heavy duty-antifreeze that meets the chemical composition of GM6038-M.The change interval is 2 years or
385,000 Km {240,000Mi} for industrial engines.
® Service interval is 2 years,or 320,000 Km [200,000Mi], whichever occurs first.
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“Service interval is every other engine oil change or 19,000 Km [12,000mil, 500 hours or 6 months.
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Page References for Maintenance Instructions.

For your convenience, listed below are the page numbers which contain specific instructions for performing the
maintenance checks listed in the maintenance schedule:
Daily or Refusling

® BellS - IMSPEC...o i e D
Engine oil Ievel-check 3-3

® Engine coolantlevel - ChecK... ... i e et 3l
B AN - INSPECL. .. e et e s b et b St s s ee e s e eeneeaenes 3RO

* Fuel- water separator - drain... PO OO UTUR TR, L
Every 10,000 Kilometers [6 OOOMlles] 250Hours or 3 Months

. Lubncatmgcnl-change4-3
® LubriCating Oil fillers - CHAMGE..........c.... . v ceeaeeme e eeamtasssnssiss e ssss et seesrer e BB
® AIFINTEKE SYSIEM -CRECK. ..o oot eai et et eee e eeeeeneeeeeesemssre e seseresanesens e B
* Aircleaner restrichon -CHECK. .. .....cciii ettt eee e e e enne e T T
8 CRANGE AR COOIB ... ottt ettt et e e e e e s e s e s see e st sneeemesemesene e eeereeeeeee e rnreeressnees BT
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Every 19,000 Kilometers [12 000Miles], 500Hours or 6 Months
. Lubncat;ngon change.... OO S PY - =
. Lubrlcatmgonﬁlter-change.....-........................‘.....................,........................-..-.....................‘.......................4-5
. Fuelﬂlter-changes-:i
"o Intake Qir SYStem - ChBCK. .....c..occ e e G0
o Coolant and Antifreeze - CheCK. ... e, D8

'« Charge Air Cooler... . ORI - o s |
Every 38,000 Kllometers [24 OOOMtles] 1000Hours or 12 Months

. Lubrlcatmgoﬂ-change-ﬂ-.‘!
®  LUBFICAtING Ol OIS - ChANGE.....rr oo oo e eeeensseosssses oo @B
* Fuel fliter—change 5-3
o Vaive lash clearance - adjUst.........co e O43
® Fanhub - Check.. ... ..ot en e e s onensennsrnenres @2
e Belttensioner beadng - Chack.........coo e BT
® Belttension - CheCK. ...t ee e ee e emer e eseranes e s stensensrassanesaressinss @10
o Coolant and antifreaze - CheeK..... ...ttt ssr s DOB
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Every 77,000 Kilometers [48,000Miles], 2,000Hours or 2 Years

o Lubricating 0l - ChaNGe.............c.ooon e e 4-3
& | ubricating ol filter « ChaNGE. ... e e e e e pres e e PR
® FUElfiEr - ChaNQE. ..ot e s JRRRRRRRN -+
* Valve lash clearance - adjust............ccccciiinr s eretreesreerneeraanteesteerarnteairnrenseannineenn -6=3
& FanhUbD - ChBCK ...t es e r e e st r s irr e s s r e r s s mrr e r s e s g et snse s e rae e re e e amns e aseeenenans 6-11
e Belttensionerbearing-check.............ccoiiiiin e rrreerneeans P - )
* Belttension-check........ccccooocvneee e S SR it feinen Be10
* Vibration damper-inspect.. ... e e 7-8
. Charge Air Cooler - Leak Check{320,000 Km/200:000Mi)........cocvrirevrecirvroreerinns S T A-64

Every 385,000 Kilometers [240,000Miles], 6000Hours or 2 Years

Coolant and antifreeze - ChaNGe.......ccoeee e e emmnee et e e e e e anr et e e neeanes 7-3
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Maintenance Record
Engine Serial No. . Engine Model
Owner's Name Equipment Name/Number
“Km (Miles), | Actual Maintenance | Check
Date Hours or . Km (Miles) Check Performed Comments
Time Interval By

or Hours

Performed




Maintena;nce Record

Section 2-Maintenance Guidelines

Page 2-10 C Series
Km (Miles}, Actual Maintenance Check
5 Hours or ‘Km (Miles) ~ | Check Performed Comments
ate Time Interval orHours Performed By '
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Sectlon 3-Daily Maintenance Procedures
Section Contents

Page

Coolant Level............ AR AR ee eSS b e 1 AR DL s e e 1ot S SRS e e s e e oot e e eoe e seeeeeeeeeeee oo 3-5
Checking.....cooviviies s L bbb 4 4R b e £ eSS £ 4R L 1 ekt 8 LR 4 48 bt e et et e e e ARt ot et s ere e eees 3-5
COONNY FAN........ooi e e b s 3-7
Inspectmn ....................................................... e 37
DRIV Belt........oo et e e et e e e e et 3.7
ISPEOHION. o b et e es e et e et e et 3.7
FUBIMWALET SBPATALON............coocooo et et eae st eeee e e st e et oo e eeeeeeeeeeeeeeeee oo 3-3
36721 T OO OO e et A sttt e s s e en e en st ees 3-3
GENETA INFOPMALON. .......oocceoseseeesee e st 3-2
Rubricating QI LOvel. ... et bt 3.4
L RBOKING o1 e stttk 1o e s e 3-4
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General Information - ' . S
Preventative maintenance begins with day-to-day awareness of the condition of the engine and its systems.
Before stariing the engine, check the fubricating oil and cootant tevels, look for:

o Leaks

- ® Loose or damaged parts
¢ Worn or damaged belts

» Any charige in engine appearance
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Fuel-Water Separator

" 'Draining

Drain the water and sediment from the fuel-wate.i' separ-

ator daily.
Shut off the engine. Open the dram va!ve Furn the valve
counterclockwise 4. complete tums until the vaive drops : : _ =

down 1".Drain the fuel-water separator of water and sedi-
ment until clear fuel is visible.

Caution: Do not overtighten the valve. Overtlghtenmg ' ( 5
can damage the threads. o A

Push the valive up and turn the valve clockwise to close
the drain valve.

NOTE: ifmore than 2 oz.is drained, refill the filter to help
prevent hard starting. '



Lubrica;ting Oil Level
Page 3-4

Section 3-Daily Maintenance Procedures
C Series

Lubricating Oil Level

Checking

Never operate the engine with the lubricating oil level
below the "L"(Low)mark or above the "H"(High)mark.
Wait at least 5 minutes after shutting off the engine
to checkK the lubricating oil.  This allows time for the
lubricating oil to drain to the oil pan. '

NOTE: The engine must be level when checking the
lubricating oil level to make sure the measurement
is correct. : :
Lubricating Oil Capaclty Low Mark To ngh Mark

3.8 Litres [4 U.S. Quarts]
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Coolant Level
Checking

Warning: Do not remove the radiator cap from a hot en~
gine . Wait until the temperature is below 50C [122F]
hefore removing the pressure cap . Failure to do so can
result in personal injury from heated coolant spray or
steam. Remove the filler cap slowly to relieve coolant
system pressure.

NOTE: Never use a sealing additive to stop leaks in the
coolant system. This can result in coolant system plug-
ging and inadequate coolant flow causing the engine to
overheat.

‘The coolant leve! must be checked daily.

|

Coolant Level
Page 3-5




Coolant Level -

Page 3-6

50%
WATER

Section 3:Daily Maintenance Procedures
C Series

Caution: Do not add cold coolant to a hot engine.
Engine castings can he damaged. Allow the engine
to cool to below 50 °C[122 °Fibefore adding coolant.

NOTE: If additional coolant is added to the cooling
system a 50% mixture of water and antifreeze must
be premixed before added to the system. Since the
ability of antifreeze 1o remove heat from the engine
is not as good as water, pouring antifreeze into the
engine-first could contribute to an over heated condltlon
before the liquids are completely msxed :

Fill the cooling system with coclant to the bottom of
the fill neck in the radiator fill or expansion tank.

NOTE: Some radiators have two fill necks, both of
which must be filled when the cooling system is drained.
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Drive Belt
inspection
Visually inspect the belt. Check the belt for intersecting

cracks. Transverse {(across the belt width) cracks are
acceptable. Longitudinal {direction of belt length) cracks

that intersect with transverse cracks are not acceptable.

Replace the belt if it is frayed or has pieces of material
missing. Refer to Adjustment and Replacement (Sec-
tion A).

Cooling Fan
Inspection

Warning: Personal injury can result from a fan blade
failure. Never pull or pry on the fan. This can damage
the fan blade (s) and cause fan failure,

NOTE: Rotate the crankshaft by using the engine barring
gear, Part No. 3824591.

A visual inspection of the cooling fan is required daily.
Check for cracks, fooserivets, and bent or loose blades.
Check the fan to make sure itis securely mounted. Tigh-
ten the capscrews if necessary. Replace any fan that is
damaged.

Drive Belt
Page 3-7

{aguise
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NOTES
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Section4-Maintenance Procedures at 10,000 Kilometers
[6,000 Miles], 250 Hours or 3 Months
Section Contents

Page

T O 4.11
RESHICHON. ..o e oo oo oot 4-11
ATF INTAKE SYBEOM..........occoovocce e etecseeee et e 411
fnspection............ [P bttt ge e ettt e e e e et e e e e e e 4.11
Charge Air Cooler..............coooooooeorio r et h R b et e e et e reR e s et et et et et e eests s ses e enesereo 4-11
GENETAl INFOFMBLION ...ttt et s ee oo 4-2
Lubricating Ol and FHEOr.......................oooooiimiimiemiiiuiie oo oeeeeeeeeeeees oo 4-5
CRUNGING. bt o et e e 4-5

Lubricating Oil and Filter Change INterval......................ooooooooocccovmmoemoooooooooooooooooo 4-3
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General Information

All checks or inspections listed under daily or previous maintenance infer_val__s must also be performed at this time in
addition to those listed under this maintenance interval. -



Maintenance Procedures at 10,000 Km [6,000Mi] Lubricating Ofl and Filter Change Interval
C Series Page 4-3

Lubricating Oll and Fllter Change Interval

Refer to the fo!!owmg charts to determme the maximum recommended lubricating oﬂ and filter change interval in
kilometers [miles], hours or months; whichever occurs first:



Lubricating Oil and Filter Change Interval Maintenance Procedures at 10,000 Km [6,000Mil

Page 4-4 C Series
is your vehicle one of those below? : s | Change Interval - . o
Is your vehicle anon | YES | —"Regional Haul Tiuck YES ng MILES HOURS MOS
Highway application? — Coach Bus ' 17,000 10,000 250 3
— Vehicie accum. 8000 miles/mth, aor. more -
NO
Use the following oil drain intervals for your application{1}: | {1)Or whichever comes first.if vour ap-
VEHEQUIP KM  MILES HRS MOS plication accumulates high hours
NO . Refuse Trk 10,000 6,000 250 3 - and low mileage, the change intet-
Mixer/Durmper 10,000 6000 250 3 Lis detormined by boure)
Del. Truck 10,000 6000 250 6 valis delerminec by hours.
Shuttle or Transit Bus 10,000 6,000 250 3
School Bus 10,000 6,000 250 6
- - Fire Truck 10000 6000 250 3 Example: Transit buses and refuse
Is your vehicle used in a Recreational Vehicle 10.000 6.000 250 B Trucks may average 16 Knvh[10 MP.
Construction, Miningor | g Hlwhen used in all urban routes. O -
Logging Application? Use the following oil drain intervals for your application (1) drain infervals in those applications
VEHICLE/EQUIP KM MILES HRS MOS are 4800 Km{3,000 mi], or less.
Truck Crane 0000 8000 250 3
Yard Spotier 10000 B8000 250 3
NO Paver NIA N/A 250 8
Cranes NIA N/A 250 5
Backhoe NYA N/A 250 G
Dozer NIA NiA 250 6
- - Scraper N/A NfA 250 6
{s your vehicle used in an Skidder N/A NIA 250 &
Agricultural or Stationary YES
Power Application? r - e -
PP Lise the following oil drain intervals for your application{1):
VEHICLE/EQUIP HOURS MONTHS
Farm Tractors 250 3]
Combines - 250 6
NO Irrigation Equip 250 §
Generator Set 250 8
Air Comprassor 256 3]
Fire Pump 250 3] e
{hange Interval Pleasure Boat 250 4]
KM~ MILES HOURS MOS Work Boat 250 3
10,000 8,000 250 3




Maintenance Procedures at 10,000 Km [6,000Mil Lubricating Oil and Filter
C Series Page 4-5.

Lubricating Oit and Filter
"Changing '
A Caution: Avoid prolonged and repeated skin contact with used engine lubricating oils. Such prolonged
and repeated contact may cause skin disorders or other bodily injury.
— Avoid excessive contact—wash thoroughly after contact.

— Keep out of reach of children.
PROTECT THE ENVIRONMENT: Handling and disposal of used engine lubricating oil may be subject to federal,
state and local law and regulation.Use authorized waste disposal facilities, inciudihg civic amenity sites and garages
providing authorized facilities for receipt of used lubricating oil. i in doubt, contact your state and local environmental
authorities or the Environmental Protection Agency for guidance as to proper handling and disposal of used engine

lubricating oil.



Lubricating Oil and Filter
Page 4-6
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Maintenance Procedures at 10,000 Km [6,00004]
C Series

NOTE:If the engine is in service, under no circumstances
can the [ubricating oil drain interval extend beyond
the intervals given in the charts. '

Change the lubricating oil and filters to remove the
contaminants suspended in the lubricating.oil. -~

NOTE: Drain the lubricating oil only when it is hot
and the contaminants are in suspension.

17mm
Caution:Hot lubricating oil can cause personal injury.

Operate the engine until the water temperature reaches
60°C [140°F]. Shut the engine off. Remove the
lubricating oil drain plug.

NOTE:Use a container that can hold at least 25 liters
[27U.S.qts.] of lubricating oil.



Maintenance Procedures at 10,000 'Km [6,000Mi]

C Serios

118 to 131 mm Filter Wrench

Clah thé dfea arotind the lubricating oil filter head. Re-
move the filter.Clean the gasket surface of the filter head.

NOTE: The o- ring can stick on the filter head. Make sure
it is removed.

Caution:Fill the filters with clean lubrlcatmg oil befora
installation. : -

Apply a light film of lubricating oil to the gasket sealing
surface before installing the filters.

NOTE: The LF3000 lubricating oil filter has two gaskets.
Lubricate hoth gaskets.

ﬂﬂ

] >4

Lubricating Ofl and Filter
Page 4-7




Lubricatirig 0il and Filter: Mainténance Procedures at 10,000 Km. [6,000Mi]
Page 4-8 _ G Series
; - Caution: Mechanical:over-tightening may distort
the threads or damage the Iubr:catmg oil fulter
elemént seal. \
pg'b Install the lubrlcatmg 0|I fllter as specsf:ed by the‘f_' er
manufacturer, . o

Check and clean the Iubricatlng oil dram plug threads
and sealing surface..
Install the [ubricating oil pan draln plug

Torque Value: 80 N:m [60ft-b]

@%EQE

opgsa




. ing oil, such as Cummins Premium Blue, or its equivalent

Maintenance Procedures at 10,000 Km [6,000Mi] Lubricating Oil and Filter
C Series Page 4-9

NOTE: Use a high quality 15W-40 multi-viscosity IUbricét—
<>

in Cummins engines. Choose the correct lubricating oil
for your operating climate as outlined in Section V,

Bl 2000
sway !

-

prROOYL

Fili the engine with clean lubricating oil to the proper lev-
el, S

System Gapacity

23.8 Liter [25.2U.S. Quar]




Lubricating Oil and Filter
Page 4-10

Maintenance Procedures at 10,000 Km {6,000Mi] |

_ C Series

Operate the engine at low idie to inspect for leaks at
the lubricating oil filter and the drain plug..

Stop the engine, -'Wﬂait”apbroxin’t-ately 15 minutes to
let the lubricating oil drain from the upper parts of the
engine Check the level again. B :

Add lubricating oil as necessary to bring the lubricating
oil tevel to the "H" (High) mark on the dipstick.



Maintenance Procedures at 10,000 Km [6,000Mi]
C Series

Air Intake System

Tnspection ~ .

Inspect the intake piping for cracked hoses, loose clam-
ps, or punctures which may damage the engine. .

Tighten or replace parts as nécéssary to make sure the

air intake system does not leak.

Charge Air Cooler

Visually inspect the CAC for cracks holes or damage. -

Inspect the tubes, fins and welds for tears, breaks or
other damage

Air Intake System
Page 4-11




F
Air Intake System
Page 4-12

Maintenance Procedures at 10,000 Km [6,000Mil

C Series

If the engine experiences a turbocharger failure or

any other occasion where oil or debris is put into the
CAC, the CAC must be cleaned. T

Remove the CAC.frbm_.the_ véhi_c!é.:Ref_ef t_o._the vehicle
manufacturer's instructions. :

Caution: Do not use caustic cleaners to clean the
CAC. Damage to the CAC will rasult. S
Flush the CAC. internally with solvent in the opposit
direction of normal air flow.Shake the CAC and lightly
tap on the end tanks with a rubber mallet to dislodge
trapped debris, Comtinue flushing until all debris or
oil is removed.



Maintenance Proceduras at 10,000 Km [6,000Mi]
C Series

After the CAC has been thoroughly cleaned of all oil and
debris with solvent, wash the CAC internally with hot so-
apy water to remove the remaining solvent. Rinse thor-
oughly with clean water.

Blow compressed air into the CAC in the opposite direc-
tion of normal air flow until the CAC is dry internally.
Refer to the vehicle manufacturer's instructions for instal-
lation. '

Air Cleaner
Restriction

Maximum intake air restriction is 635 mm[25.0in.] of water
for turbocharged engines. Naturally aspirated engines
have a maximum restriction of 510 mm [{20.0in.] of water.

The engine must be operated at rated RPMand full load
to chek maximum intake air restriction. Replace the air
cleaner element when the restriction reaches the maxi-
mum allowable limit or clean according to the manufac-
turer's recommendations.

Air Intake System
Page 4-13
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Aijr Cleaner -
Page 4-14

Maintenance Procedures at 10,000 Km [6,000Mil
C Series

NOTE: Follow the manufacturer's instructions when
cleaning or replacing the air cleaner glement.
Change the air cleaner service indicator,if equipped.
Change the filter element when the red indicator flag
(2) is at the raised posrtlon in the wmdow (1)

After the air cleaner has been ser\nced reset the
button (3) in the énd of the service indicator.

NOTE: Never operate the engine without an air cle-
aner.Intake air must be filtered to prevent dirt and
debris from entering the engine and causing premature
wear.



Maintenance Procedures at 19,000 Km [6,000Mi] :
C Series Page 5-1

SectionS-Maintenance Procedures at 19,000 Kilometers
[12,000 Miles], 500 Hours or 6 Months
Section Contents

_ Page

Antifreeze Concentration..................ccooo i et eee et e e e e eetearee et et et sreeae e sraesaean 5-8
003 T o] T g OSSP 5-8
Coolant Additive Concentration..........cc.ovnierninns e e e e e o s ea Y e RN eA 1t A 1ar e rran et e naetene trt b r e eres e 5-8
Checking....... J T T U U U PP P T TSURPPPTON b-8
Coolant Filter/DCA4 Corrosion Reslstor CAPEHITDE. ..o e e e 5-9
COOIANE T ... e ettt et e et et e es et e et e e eeesaeeetesaeereas eaessaeesssanssaeareseabine s e e anesaeebessane s baresaneannes 5-10
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General Information Maintenance Procedures at 19 000 Km [12,0000Mi.]
Pageb-2 C Series

General Information

All checks or inspections listed under daily or previous maintenance intervals must also be performed at this time in
addition to those listed under this maintenance intervat.



Maintenance Procedures at 19,000 Km:[12,000M;.]
C Series

Fuel Filter
Replacement“ R
75-80 mm and 90-95 mm

Clean the area around the fuel filter head, Remove the
filters. Clean the gasket suiface of the fuel filter head.

Replace the o-ring.

Fill the new fuel filter(s) with clean fuel and lubricate the
o-ring seal with clean 15W-40 engine lubricating oil.

Fuel Filter
Page5-3




Fuel Filter-
Pageb-4

Maintenance Procedures at 19,000 Km [12,000Mi.]-

C Series

Caution: To prevent fuel leaks, make sure the fuel

filter is installed tightly but not overtightened.
Mechanical tightening will damage the fuel filter,

Install the fuel filter as specified by thé filter mandfacturer.



Maintenance Procedures at 19,000 Km [1 2,000Mi.]
C Series

Fuel' System
Bleeding

Controlled venting is provided at the injection pump
through the fuel drain manifotd. Smail amounts of air in-
troduced by changing the fuel filters or fuel injection
pump supply line will be vented automatically.if the fuel
filter is changed in accordance with the instructions.

NOTE: Manual bleeding is required if:
» The fuel filter is not filled prior to installation.
* Cuel injection pump is replaced.

e High Pressure fuel line connections are loosened:

ar fuel lines replaced.

* initial engine start up or start up after an extended
period of no engine operation.

» Vehicle fuel tank has been run until empty.

Fuel System
Pageb-5




Low Pressure Lines and Fuel Filter{s}
Pageb5-6
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‘Maintenance Procedures at 19;000.Kml[12,000M;.]

C Series
Low Pressure Lines and Fuel Filter (s} -
Venting
T0mm

Open thebleed screw. =

10mm

Operate the plunger on the fuel transfer pump until
the fuel flowing from the fitting is free _o_f air. . .-
Tighten the bleed screw . - ' :

Torque Value: 9N-m '[80ft-Ib]-



‘Maintenance Procedures at 19,000 Km [12,000Mi.]
C Series

High Pressure Lines
“Venting
17mm (PES. A, PES. MW), 19mm (PES. P}

Warning: The pressure of the fuel in the line is suffi-
cient to penetrate the skin and cause serious bodily
harm. R

Loosen the fittings at the injectors, and crank the engine
to allow entrapped air to bleed from the lines. Tighten the
fittings. :

Warning: It is necessary to put the engine in the "RUN"
position. Because the engine could start, be sure to
follow all the safety precautions. Use the normal en-
gine starting procedure. = ' s
Start the engine and vent one line at a time until the en-
gine runs smoothly. '

NOTE: Do not engage the starter for more than 30 sec-
~ onds each time it is used to vent the system: wait 2 mi-
nutes hetween engagements. '

High Pressure Lines
Pageb-7




Antifreezé Concentration
Pageb-8

T o+ Lapscn

ra900ve

Maintenance Procedures at 19,000 Km[12,000Mi.]
: C Series
Antifreeze Concentration e
Checking
Check the antifreeze concentration. Use ethylene-
glycol base antifreeze to protect the engine to -37°C
[-34°F] throughout the year. :
Antifreeze is essential in all climates. It broadens the
operating temperature range by lowering the coolant
freezing point and by raising the coolant boiling point.

Coolant Addltwe Concentratlon

Checking

Caution:Inadequate concentration of the coolant ad-
ditive can result in major corrosive damage to'cooling
system components. Over concentration can cause
formation of "gel'that can cause restriction, plugging
of coolant passages, and overheating.

NOTE: If the engine coolant is changed, the coolant '
fiters must also be changed.



Maintenarice Procedures at 19,000 Km[12,000Mi.]
C Series

The cooling system must contain the proper coolant ad-
ditive units to provide the best chemical protection.

Refer to the Engine Speclficatlons {Section V).

DCA4 Test Kit: Use only DCA4 Coolant Test Kit, Fleet—
guard ® Part No. CC-2626 to check the coolant additive
concentration in the cooling system. S

Coolant Filter/DCA4 Corrosion Resistor
Cartridge

The correct coolant filter to be used is determined by the ©

total cooling system capacity and other operational fac-
tors.

Refer 1o the DCA4 Maintenance Guide in Engine Speci-
fications (SectionV) for the correct selection of the filter.

Coolant Additive Concentration
‘Page 5.9
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Coolant Filter
Page 5-10

Maintenance Procedures at 19,000 Km [12,000M;.]
C Series

Coolant Filter .

Replacement > - :

Warning: Do not remove the radiator cap from a.hot
engine. Hot steam will cause serious personal injury.
Wait until the coolant temperature is below 50 °C
[122 °F] before removing the pressure cap. Remove
the coolant system pressure cap and close the shutoff
valve before removing the coolant filter. Failure to do
$0 can result in personal injury from heated coolant spray.

Remaove aﬂq_disqérd the. coolant filter. Clean the
coolant filter gasket surface. : .



Maintenance Procedures at 19,000 Km {12,000Mi.]
C Series

Apply a light film of clean 15W-40lubricating oif to the
- gasket sealing surface before installing the coolant fitter.

Caution: Mechanical over-tightening may distort the
threads or damage the coolant filter head.

Install the filter as specified by the filter manufacturer,

Open the engine coolant shuioff valve and install the
coolant system pressure cap.

NOTE: Failure to open the engine coolant shutoff valve
can result in severe engine damage.

Coolant Filter
Pageb-11




Coolant Filter Maintenance Procedures at 19,000 Km [12,000Mi.]
Page 5-12 C Series

NOTES




Maintenance Procedures at-38,000 Km [24,000Mi] - o
C Series - Page 6-1
Sectlon 6 - Maintenance Procedures at 38 000 Kllometers
' [24,000 M:Ies] 1000 Hours or 1 Year

Secjzlon C'on_tents
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Valve Clearance
Adjusting




, _
_ General Information Maintenance Procedures at.38,000 Km [24,000Mil
Page 6-2 _ -C Series
General Informatlon T e T T &

All checks or inspections listed under da:!y or pre\nous ma:ntenanoe mtervals must also be performed at this time in

addition to those listed under this maintenance interval.
The procedures given in this section for vaive lash adjustment are to. be performed at the initial 38, 000 Km [24,
000 Mi] adjustment. Subsequent adjustments are to be performed at 77, 000 Km [48, 000 Mi] intervals.



Maintenance Procedures at 38,0600 Km [24,000Mi]
C:Series

Valve Clearance

* Adjusting

Screwdriver

Remove the air crossover tube if the engine is so equip-
ped. '

10 and 15mm .. s S .
Disconnect the support clamps,” hose clamp and waiste-

gate sensing line. Remove the crankcase vent tube and

any other parts that would prevent removal of the valve

Valve Clearance
Page 6-3
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Valve dlearance'-
Page 6-4

: L
It8piha

Maintenance Procedures at 38,000-Km [24.000Mi]
C Series:

15mm

Remove the valve cover.
&

1/2 Inch Drive, 3824591 Barring Gear

Locate Top Dead Center (TDC) for. Cylmder Number:
1 by rotating the crankshaft slowly while pressing on
the engine timing pin.
The barring gear inserts into the flywheel housmg
and engages the flywheel ring gear. The engine can
then be rotated by hand using a 1/2 inch ratchet or
breaker bar.



Maintenance Procedures at 38,000 Km [24,000Mil

C Series

~ When the engine timing pin engages the hole in the cam-
shaft gear, Cylinder Number 1 is at TDC on the compres-
sion stroke. :

Caution: Be sure to disengage the engine timing pin

after locating TDC to prevent damage to the engine

timing pin.

Valve Clearance’

Page 6-5
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Valve Clearance
Page 6-6
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Maintenance Procedures at 38,000 Kim [24,000Mil
C Series

Feeler Gauge
Intake Clearance 0. 30 mm. [0 012 mch]

Exhaust Clearance: 0.61 mm [0.024 inch] -
Check/set valves with engine cold-below 60°C[140°F].

NOTE:The clearance is correct when some resistance
is "feit” when the feeler gauge is slipped between the
valve stem and the rocker lever,

14mm, Flatblade Screwdriver. :
Locate Top Dead Center{TDC)for Cylmder Number1
Check/adjust the vaives indicated for STEP A (1=
Intake; E=Exhaust),

After tightening the rocker lever lock nut, chack the
valve clearance to make sure the valve clearance
has not changed.

Torque Value: 24 N'm [18ft-1b]



Maintenance Procedures at 38,000 Km [24,000Mi]
C Series

Mark the vibration damper and rotate the crankshaft 360
degrees. ' _
Caution: Be sure the engine timing pin is disengaged
to prevent damage to the engine timing pin.

14mm, Flatblade Screwdriver

Set the valves indicated for STEP B.

After tightening the rocker lever lock nut, checkthe valve
clearance 0 make sure the vaive clearance has not
changed.

Torque Value; 24 N-m [18ft-Ib]

Valve Clearance
Page 6-7
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Valve Clearance Maintenance Procédures:at-38,000 Km [24;000Mi]
Page6é-8 . | C Series

NOTE: if the seal is iot damaged, it can be used

again. If the seal is damaged, install a new seal.” "
Instalithe rabber.seal- into the greove:inthe valve covet.
Start the installation at:the overlap areaishowninthe
illustration. Do not stretch the rubber seal.

If the seal has more overlap than shown in the
illustration,trim the length to provide the correct overtap.

 ANZ yoodosh

15mm
install new sealing ‘o-rifgs on the Capscrews. = "~

ffstall the valve Sover aid wastegate sefising tube.

Torque Value: 24 N-m  [18ft-Ib]




Maintenance Procedures-at 38,000 Km [24,000Mi]
C Series

10 and 15mm

Install the crankcase vent tube and secure with the'sip-
port clamps and hose'dlamp;” =~ - o E
A=24N-m [18ftib] .

s

Screwdriver .. .. ... -

Install the air crossover tube and any other parts previo-
usly removed to gain access fo the valve cover. .

Vaive Clearance

Page 6-9-.




Drive Belt Tension _ Maintenance Procedures at 38,000 Km [24,000Mi]

Page 6-10 ' C Series

' ' Drive Belt Tension - o

: Checking = C : R

Measure the belt deflection at the lo'ngest'span of the
belt. |

Maximum Deflection: 9.5 to 12.7 mm [3/8 to 1/2 inch]

. NOTE: The Cummins belt tension gauge ST-1293
can be used. ' S

Tension Limit: 360 to 490 N [80 to 100 Ibf] |




Maintenance Procedures at 38,000 Km [24,000Mj)
C Series '

Drive Belt,Tensioner Bearing and Fan
-Hub
inspection

Wrench Size: 3/8 Inch Square Drive

Remove the drive belt and complete the foliowing steps:

* Inspect the drive belt for damage.

Drive Belt, Tensioner Bearing and Fan Hub
' Page 6-11
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Drive Belt , Tensioner Bearing-and Fan Hub "~ Maintenance Procedures. at 38,000 Km .[24,000Mi]
Page 6-12 C.Serias

NOTE: The tensionsr puliey sholild rotaté freely.”
¢ Check the tensioner bearing.

' / . ;:'f
VA

NOTE: The fan hub should rotate without any wobble
: or excessive end play.
# Check the fan hub bearing.

Maximum End Play: 0.15 mm [0.008in.] -




Maintenance Procedures at 38,000 Km. [24,000MMi]
C-Series '

3/8 Inch Square Drive, 13mm

install the drive belt.

Service Tip: [f difficuity is experienced instaliing the drive

belt (the belt seems too short), . position the belt overthe . |
grooved pulleys first and then, while holding the tensioner

up, slide the belt over the water pump pulley.

NOTE: After the tensicner arm has been raised, check

ihe torque of the tensioner capscrew.
Torque Value: 43N-m [32fi-b]

:Drive-Belt, Tensioner Bearing:and Fan Hub
Page 6-13
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Drive Belt , Tensioner Bearing and Fan Hub Maintenance Procedures at 38,000 Km [24,000Mil
- Page 6-14 ) C Series

NOTES




Maintenance Procedures at 77,000 Km [48,000Mi]

C Series Page 7-1

Section 7 - Maintenance Procedures at 77,000 Kilometers
{48,000 Miles], 2000 Hours or 2 Years
Section Contents

BT G OITIPIEESON. ..ottt ettt e etet et e bare b e rebebes s bebes b e b e b b4t e et esbe e e et ee s eeeteeetsetetes s eteeesreteseeeeetsebereretesbetasrere
Air Compressor Discharge inspection '

T E=T o= o (T ¢ P U PTRUEPRRSTRPPRR

Cooling System Maintenance..............ociiiic et e et - e 7-3
COOIANE DIBINING. ... i et ae b e s bi s e s b e as b b bt e st e s et et e s s e b et se e st o2 0aset e reeareaarmnranarennnesanrens e B

R e Lo Lo ey ot (= T IR | o O T 7-7
COOIING SYSIEM FIUSNIMG...o.covceeeeees ettt e ettt e ettt e et e et e ettt e e ee e et e et eeree s e ee et e e e reraeereneesarens 7-4
General INFOrMABLION.. ... bbb et e e et ee e e eeenee e e e 7-2
VIBPation DamMPer. ... e ettt e e eee e een et e e b et st ene e 7-9
79

INSPECLION. ..o U PP



General Information Maintenance Procadures at 77,000 Km: [48,000Mil
Page.7-2 ' C"*Sel‘ieé
General lnformatlon - - ORI S

All checks or mspectsons llsled under daily or prewous mamlenance mtervaie musl also be performed at thIS timein
addition to those listed under this mainténance intérval:




Maintenance Procedures at 77,000 Km.[48.000Mil
C Series
Cooling System Mamtenance

Coolant Dramlng

Warning: Wait until the temperature is helow ‘50-°C
[122 °F] before removing the coofant system pressure
cap. Failure to do so can cause personal injury from
heated coolant spray.

Drain the cooling system by openmg the draln valve on

w:th a capac;ty of25 I|ters [27 U S quarts] wﬂl be adequate
m most applicailons ; : - e

‘Cooling System Maintenance
Page 7-3
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Cooling System Maintenance Maintenance Procedures at 77,000 Km [48,000Mi]
Page 7-4 . C Series
' Check for damaged hoses and loose or damaged
hose clamps.Replace as required.Check the radiator
for leaks, damage and build up of dirt. Clean and
repair as required.

Coolant System Flushing

Fill the system with a mixture of sodium carbomate
and water (or a commercialh} available equivale’nt)'.
NOTE: Use 0.5 kilogram [1.0 pound] of sodium
carbonate for every 23 liters{6.0 U.S.ga!lons]of water.

Caution: Do not install the radiator cap. The engine is
to be operated without the radiator cap for the coolant
system flushing process.




Maintenance Procadures at 77,000 Km [48,000Mi]
C Series

Caution: During filling, air must be vented from the
engine coolant passages. Open the engine venting
peicock and the petcock on the aftercooler for after.
cooled engines. The system must be filled slowly to
prevent air locks. Wait 2 to 3 minutes to allow air to
be vented, then add mixture to bring the level to the
bottom of the radiator filler neck.

Operate the engine for 5 minutes with the coolant tem-
perature above 80°C [176°F].

Shut the engine off, and drain the cdoling system.

A

Cooling System Maintenance

Page 7-5
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4
Cooling System Maintenance

Page 7-6

Maintenance Procedures at 77,000:Km: [48,000Mi]
C:Series -
Fill.the.cooling system:with clean:water. -

- NOTE: Be sureitovent the' engme and aftercooles for-

complete fllll_n .
N(_JTE:’ Do not’ instal

radiator ‘cap

Operate the engme for 5.-minutes:with:the coolant
temperature above 80°C :[176°F] - ot
Shut the engine off, and drain the caoilng system _
NOTE: if the water being drained is still dirty, the
system must be flushed again until the water is clean.



Maintenance Procedures at 77,0600 Km-[48,000Mi)- Cooling System Maintenance
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Coolant System Flllmg S | wi'f’%a wﬁgﬂ

Cautlon Never use watar alone for eoolant Damage.
from corrosion can be the resuit of usmg water alone
for coolant.

NOTE: A50 percent leture of ant:freeze and wa!er must
be premlxed before falllng the system The ablhty of anti-
freeze to remo\re heat fromy the’ engine is not as good as'
watér, so pour:ng ‘antifreeze into the engine fi fi rFst could'
contrlbute 10 an over’ heated condmon before the qumds
are complately miked. '

Close all drain valves and fil the system Use a m:xture:
of 50 percent water and 50 percent éthylene glycol antl-
freeze to prowde freeze protection to :36°C [-34°FL. -

Coolant Capacity (Engine Only)

Liter U8, Quarts
10.1 6C8.3 10.5
101 6CT8.3* 10.5
123 6CTA8.3 - 130

* Same capacity for charge air cooled engines.

Use the amount of DCA4 corros.ion inhibitor given in 2
Section V to protect the cooling system.
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Maintenance Procedures at 77,000 Km [48,000M:il
C Series
Warning: Wait until the coolant temperature is below
50 °C[122 °Flbefore removing the pressure cap.Failure
to do so can- resu!t in personal mjury from heated
coolant spray.

Cautton: During Filling, air must be ven_ted from the
engine coolant. passages. Open the engine venting
petcock ar_lcl the petcock on the aftercooler for after-
cooled engines. The system must be filled slowly to
prevent air locks. Wait 2 to 3 minutes to allow air to
be vented, then add coalant to bring the level to the
bottom of the radlator filler neck.

Insta!l the pressuse cap Operate the engine until it
reaches a temperature of 80°C [176°F], and check
for coolant leaks and add coolant as necessary.



Maintenance Procedures at 77,000 Km [43,000_Mi] Vibration Damper
C Series o " Page 7-9
Vibration Damper

Inspection

Check the index lines (A) on the damper hub (B) and
the inertia member (C). I the lines are more than 1.59mm
[1/16 inch] out of alignment, replace the damper.

das00ng

inspect the rubber member for deterioration. if pieces of
rubber are missing or if the elastic member is more than ’
3.18mm [1/8inch] below the metal surface, replace the (o] '
damper.
NOTE: Also look for forward movement of the damper
ring on the hub. Replace the damper if any movement is
detected. i

o O
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Maintenance Procedures at 77,000 Km {48,000Mi]
| C Series

Air Compressor
Inspection
NOTE: All air compressors have a small-amount of
lubricating oil carry over which lubricates the piston
rings and moving parts. When this lubricating oil is
exposed to normal air compressor operating temper-
atures over a period of time, the lubricating oil will .
form varnish or carbon deposits. If the following in-
spections are not done, the air comperatures and
pressures and will not seal correctly.

Air Compressor Discharge Inspection
Drain the air system wet tank to release the system

air pressure. Remove the air discharge line from the
air compressor. : :



Maintenance Procedures at 77,000 Km [48,000Mi]

C Series

Measure the total carbon deposit thickness inside the air
discharge liné a5 shiown. If the'total carbon deposit {(X+
X) exceeds 2 mm [1/16-inch], clean and inspect the cyl-
inder head, the valve assembly, and the discharge line.
Replace if necessary. Contact your Cummins Authorized
Repair Location for procedures.

If the total carbon deposit exceeds specifications, con-
tinue checking the air discharge line connections up to
the first tank until total carbon deposit is less than 2 mm
[1/16-inch]. Clean or replace any lines or connections
that exceed ihis specification. '

O

®

Air Compressor
Page 7-11

ID of Discharge Line




Air Compressor
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Maintenance Procedures at 77,000 Km [48,000Mi]

C Series

Inspect any air driers, spitter valves, pressure relief

valves, and alcohol. injectors for carbon deposits or

malfunctioning parts. Inspect for air leaks. Maintain

and repair the parts according to the manufacturers
specification. S L
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Section D-System Dlagrams

Section Contents

Alr System..........coooooeiiiiii e, e Lttt et L D-10
Coolant BYBERIM...... oottt e et bt et eeseeees et stts e oo oeeionne, D8

FUBE SYSTOML ..ottt eeee s ettt ee et e oo e s s D3
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General Information : ' Section D-System Diagrams
Page D-2 ) C Series

General Information

The following drawings show the fiow 1hrough the engine systems. Although parts can change between different
applications and installation, the flow remains the same. The systems shown are:

Fuel System

Lubricating Oil System

Coolant System

ntake Air System

Exhaust System
Knowledge of the engine systems can help you in troubleshooting, service and general maintenance of your en-
gine,



Section D-System Diagrams ' Fuel System
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Fuel System R

.Fuel from Suppiy Tank
.Pre-Filter or Screen
.Fuel Transfer Pump
.Fuel/water Separator
.Fuel Filter
.Low pressure Supply Line
.Turbo Boost Conirol Line
. Robert Bosch FES. MW
B Injection Pump '
9. Robert Bosch PES. A -
©Injection pump . .
10. Robert Bosch PES. P
Injection pump .
. 11.Fuel Drain Manifold
_12.High pressure Fuel Lines
13. Robert Bosch, 17 mm Closad
Nozzle, Hole Type injectors
14.Fuel Return to Supply Tank

O =d &0 N = G0 b




I._Lihri'catiﬁg Qil System Section D-System Diagrams
Page D-4 C Series

Lubricating Qil Cooler;
Combination Full Flow
and Bypass Filier o

.. Bypass Filter

Al ] 1.From Pump
7" 2.Ta Oil Cooler
3.From Oit Cooler
4. TO Filter
5. From Filter Y
6. Filter Bypass Valve B
7.To main oil Rifle
8.To Pan

N _Close;_l

4

Pres\?ure Regulating

alve 3 5 Oil Cooler Bypass
Filter Bypass Valve Thermosta




Section D-System Diagrams ' Lubricating for the Turbocharger
C Series Page D-5

Lubricating for the Turbocharger

1.Filter
2.Turbocharger Supply
3.To Main Qil Rifle

"~ 4.To Pan




I

Lubricating for the power Components
Page D-6

Section D-System Diagrams

Lubricating for the power Components

C Series

1.From Qil cooler 8§ , =
2. Main Oil Rifle
3.To Injection Pump

4.To Overhead '
5.Injection Pump Drain

6. Crankshaft Main Journal
7.Rod journal

8.TO Cam Bore
9.Piston Cooling Nozzle




Section.D:System Diagrams -

- . C Series
= Lubricating for the Overhead

Lubricating for the Overhead
: Page-D<7

1.Mai ‘Oil Rifle

- . 2:No.7 Cam Bushing
. . 3sFrom No.7 Cam Bore

Rocker Laver Suport

- -5, Oil-Transfer Tube -
‘6. Rockear Laver Shaft

7.Rocker Levar
8.0il Trough
9.Vaive Cover




5
Coolant System _ Section D-System Diagrams -
Page D-8 C Series

Coolant System

Cylinder Block Cylinder Head

1.Coolant Intet

2.Pump Impeller
3.Coolant Flow to Cooler
4. Coolant Flow Past Qil Cooler
5. Upper Coolant Manifold

6. Coolant to Cylinder Head

1.Coolant Flow from

Upper Coolant Manifoid
2.Coolant to Liner Cavity
3.Cylinder Head Gasket
4. Coolant Flow Orifice




Section D-System Diagrams : - ' Coolant System
C Series ' Page D-9

Coolant System

Closed intermediate

1.Thermostats . B.Partial Coolant

o 70 2,Coolant to " 7.Coolant to
1.Coolant Flow: 7 Pump inlet o ow to Radiator Ghadiator
Past Cylinder Liners . 3.Bypass Passage  “no ol cE .Bypass Close

4.Coolant from
Lowar Conlant
- Manifold

2.Loweyr Coolant Manifold to Bypass
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Air System Section D-System Diagrams
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Air System

Exhaust System

6.Exhaust Valve ..
7.Exhaust Manifold {Pulse Type)
8.Dual Entry to Turbocharger
9, Turbocharger Exhaust Outlat

iIntake System

1.Intake Air tnlet to Turbochanger
2. Turbocharger Air charge Air Cooler
3.Charge Air to Cooler .
4.Intake Manifold

{integral Part of Cylinder Heacl}
5.Intake Valve




Section T-Troubleshooting ) . g
C Series Page T-1

Section T-Troubleshooting
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Lubricating Oil Pressure Too High

Section T-Troubleshooting
C Series

Page

Rough Idle, Warm BENGiNe..........c.o.ooi e i et oot e s eeeeeeee e eeee oot e



Section T-Troublashootmg _ . Troubleshooting Procedures and Techniques _
C Series : Page T-3 .

Troubleshooting Procedures and Techniques

This guide describes some typical engine operating problems, their causes, and some acceptable corrections to
those problems. Unless noted otherwise, the problems listed are those which an operator can diagnose and repair.
See a Cummins Authorized Repair Location for diagnosis and repair of problems not listed.

Follow the suggestions below to develop good troubleshooting procedures:

* Study the problem thoroughly before acting.

* Do the easiest and obvious things first.

¢ Find and correct the basic cause of the problem.
Troubleshooting Symptoms Charts

Use the charts on the following pages of this section to aid in diagnosing specific engine problems. Read each row
of blocks from top to bottom. Follow the arrows through the chart to identify the corrective action.



Section T-Troubleshooting

Troubleshooting Charts x ' .
Page T-4 _ C Series
Engine Will Not Crank or Cranks Siowly -
Cause Correction Cause. . Correction
. . . | Disengage driven units L - Starting Motor - b 1
Engine Drive Units | | 0 o \oading from e Mal fugn ction -Replace starting motor.
Engaged malfurcionin i : :
g ACCESSONes.
OK OK
¥ Y . — S—
e L . Starting Motor Operating Remove the sarting matar
Cra;l;ssizsgggtaﬂon f?)g:rrg;aGtiE::;ga:;" ?eé?s(t:gr?g: But Not Cranking the -, -and check for broken teeth| -
) Engine on the fiywhesl or broken
DK 0K - . starting motor spring.
Starting Circuit . i .
Connections Loose | Ch:;:ﬂitg;ﬁ: e ) . - .
o Corodod” I e o
OK . : . p y
¥
Battery Charge Low Check battery voltage.
OK
L
No Voltage to Starter [ Check voltage to
Solencid solenoid.
OK

]



Section T-Troubleshooting : Troubleshooting Charts
C Series Page T-5

Engine Difficult to Start or Will Not Start (Exhaust Smoke Present)

Cause Correction Cause __Correction
. Refer to Starting Verify fuei return line is
Incorect Starting | .1 procedure Paged-2 > | Fuel Drain Back - piumbed to bottem
Procedure pum o 80
and 1-3 fuel tank.
OK OK
¥ e Y
Engine Cranking Speed  |__ Cheak engine crgnkmg_ .
Too Stow RPM.Refer to Engine Will Maifunctioning Fuel -1 Check/replace returh
{Below 120 RPM) Not Crank or Cranks Return Overflow Valve overflow valve. -
OK Slowly
L i OK
Starting Ald Needed for |,__| Check-repair or replace Y
cold Weather or Not cold starting aid, if Fuel Transfer Pump [ Check/replace fue!
Working Properly hecessary Malfurctioning transfer pump.
OK -
L ¥
Airin the Fue! System | | Bleedtheiucisystem -
Y and check for suction leaks Intake Air System """ Check intake air system
OK Restricted " for restrictions.
Cl 2pl fit O'K
Fuel Supply Restricted [~~{~'S8M Of replace pre-iite
faelInes fo resictions, Verty by operating
OK : Fuei Contaminated [ |engine from a temporary
supply tank.

OK
(Cantinued)



Troubleshooting Charts ‘ Section T-Troubleshooting -
Page T-6 _ G Series
Engine Difficult to. Start or Will Not Start (Exhaust Smoke Present) (Continued)

Cause " Correction
Injection Pump Timing | __ '} Check injection pump
" Not Correct ) timing
QK
¥
Valves Incomectly - - Adiust valves
Adjusted ! S
Orie or More Injectors | ____| Remove nozzigs. Test
Worn or Malfunctioning and repair
F.. " OK

Contact a Cumtiming
Autharized
Repair Facility




Section T-Troubleshooting

Troubleshooting Charts
C Series : Page T-7
Engine Charts, But Will Not Start-No Smoke From Exhaust
Cause Correction Cause Correction
- Refer to Starting If Previous Engine Loosen the bleed plug at
!ncc;‘rrgg;gaz:;hng ---| Procedure Page1-2 > Operaticn Had Been [-—-| the filter kead end,
and 1-3 Normat, Infection Pump Operate the hand primer
OK . Not Getting Fuel on the transfer pump o
L - OK check for fuel. Clean-
: : replace transfer pump if
No Fuel in Tank - Add fuet. : * necessary.
OK | . - . -
Y el
Electrical or Manual ICheck for loose wires and - fued tank,
Fuel Shutdown Not |-} verify that the solenoid is OK i )
Open functioning. Check o be ¥
sura manual shut off lever| Lo L
OK . is in the run: position : Malfunctioning Fuef Checkireplace return
¥ return Overflow Valve overflow vaive
If the Condition Qcecurs | OK
During initial Start, Bleed the fuel system
Following an Extended -
Period of Non Use or Fuel filter Plugged With ——- Drain fuel-watar
After Replacement of a Water or Other separator or replace
Fuel system Component, Contaminstion fuet filter,
Air in the Fuel System OK
OK \j
; {Continued)




Troub!ea;hooting Charts Section T-Troubleshooting
Page T-8 : C Series
Engine Charts, But Wiil Not Start-No Smoke From Exhaust {Continued) :

Cause Correction .
N Loosen the high pressure
Worn or Malfunctioning { .., fine at two injcetors and
Injection pump " visually check fuel
. |delfivery while cranking
OK the engine. Replace the
pump if fuel is not being
1 delivered. -
Injection Pump Timing { ____ Check/corect injection
incorrect. pump Himing.
OK

¢

Contact a Cummins
Authorized
Repair Facility




Section T-Troubleshooting

. G Series

Mélfunciioning Engine
Shut Bown Device

_| Make sure solenoid does
not move shutdown lever

Fuel Waxing Due to Cold
weather i

Fuel Supply Restricted or] _

oK
¥

prematurely.
CK
Y
L F--| Bleed the fuel system
Air in the Fuef System and check for sﬁ_ction
leaks.
OVK

Drain fuel-water separator
or repiace fitter. Check for
fue! waxing in cold
wegther.

Cause

Troubleshooting Charts

Correction

>

Fuel Supply Restricted F

oK~
Y.

‘Engine Start But Will Not Keep Running
' Cause Correction
ldle Speed Too Low
{Below 600 RPM With [--f  Adjust idle speed.
Parasitic Load)
OK
¥
i i | __|Disengage driven units and|
Engine Starting nder check for loading from
maffunctioning
O'K 2OCHSSONES.

Fue! Contaminated -

0K
¥

Clean or replace pre-fitters
and screens and chaeck
for fuel lines restrictions.

Verify by operating

Jengine from & temporary

supply tank.

Injection Pump Timing
Incorrect

OK
¥

Contact a Cumming
Authorized
Repair Facility

Check/correct pump

tirming.
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Troubleshooting Charts -

Page T-10

Engine Will Not Shut Off

Section T-Troubleshooting

Cause Cormrection -
Electrical or Manual - V%’;%éh:nse?g;gadé; :;ot

Fuel Shutoff Not Closing

oK

1

short in the wiring.check
the linkage to the shutoff
lever for binding. Check
for the ability of the spring
in the solenoid to move
the lever to the shutoff
position.

Engine Running on
Fumes Drawn into Air

- Locate and isolate the

Intake source of fumses.
O¢ K
Fuet Leaking to Intake Check for porosity

Manifold

OK

Contact a Cummins
Authorized

between the fuel filter | -

mounting to the intake
manifald.

Repair Facility




Section T-Troubleshooting

C Series

Rough Idie, Warm E'ngine

Cause

Troubleshooting Charts

Correction

Injector Nozzies _
Piugged or Inoperative

Repiace injectors.

Cause Correction
l(cé!gk?x%%c:}%eg;noﬁvlgg]w | . Checkfadjusg low idie
- Parasitic Load) screw setting.

OK
¥

OK
Y

Air in Fuel System

Bleed fuel system
and check for suction

Broken Engine Maunts

Replace mounts.

Returm Qverflow Valve

- leaks.
OK
¥
Malfunctioning Fuel -] Check/reptace return

overflow vaive.

QK
L
Incorrect High Pressure [==-]  instali correct fuel
Fuel Lines lines.
oK
Y

Injection Pump
Maifunctioning

fr e

QK
Y
Fuel Transfer Pump [ Checkfreplace fuel
Malfunctioning transfer pump.
OK
B |
Injection Pump Timing }-- .
incorract Check/correct injection
OR pump timing.

Y

OK
Y

Contact a Cummins
Authorized
Repair Facility

Check Delivery Valves
for Debris. Remove
pump. Have calibration

checked.




¢
Troubleshooting Charts

Page T-12

Engine Surges at Idle

Cause

Caorrection

Low Fuel Level in the

Fill supply tank.

(RSV Governor) -

Tank
OK
y ,
Idie Speed Settoo  b--| Gheck/adjust low.idle
Low ) screw.
OK
L4
ldle Incorrectly Adjusted [~-| Checi/adjust bumper -

spring adjustment..

OK
4
. --I  Bleed fuel system
Airin the Fuel System and check for suction
OK Iegks.
\

Restricted fuel Supply [~

OK
\

Clean or replace pre-
filiers and screens and
check fuet lines for
restriction.

A 4

Section T-Trouble

Cause Correction
Malfunctioning { - |. . -Checklreplace. .
Injection - injectors, . -
OK
¥

Malfunctioning or Worn
Fuel Injection Pump

Remove pump. Have
pump recalibrated.

OK
Y

Contact & Cummins
Authorized
Repair Facility




Section T-Troubleshooting

C Series

Lubricating Oil Pressure Low

Troubleshooting Charts

Cause Correction
Incorract Oil . Check ofl
Specifications specifications.
QK
L4

Loose Or Missing Pipe |---

Check for external leak at
rear of cylinder head,

Cause Correction
Incorrect Ofl Level  {__| Add or drain engine
oil.
OK
Y
Oil Pressure Gauge |-
Maifunction Cheak Oif pressure
OK gauge.
Y
Gil Dituted With Fusl Remove and check fuel
But Engine Operation |--] transfer pump plunger
Normal seal. Re;&lgoe Ieak_ilng
ump. Change oil.
O'K pump. G

Gil Diluted With Fugl
Accompanied by Rough
Engine Operation or Low

Check for @ stuck injector

" |nozzle. If injectors are ok,

replace injection pump.

OK
\

Power Change oil.
0K
¥ Check for missing rain
Oil diluted With Water | [caps.oil fill caps, dipsticks,
etc. Change oil.

Plug along fuel pump side of
oK black, oil cooler cover and
gear housing.
¥
Oil Viscosity Low Bue tol___ Refer to “Cootant
Operating Above Normat Temperature Above
Coclant Temperature Normat'chart.
Range of 140 Degrees C
[212 Degrees F ]
OK
¥
Regulating Valve Stuck f---fCheck and clean regulating

Open or Broken Spring

QK

{Continued)

spring.Replace
spring if broken.

Page T-13
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Troubleshooting Charts Saction T-Trouhleshooting
Page T-14 C Series
Lubricating Oil Pressure Low {Continued) ' g

Cause Correction

Change oil and replace
Qil Filter Plugged filter.

OK

Contact a cummins
Authorized
Repair Facility




Section T-Troubleshooting | Traubleshooting Charfs
C Series Page T-15

Lubricating Oil Pressure Too High

Cause Correction

Maifunctioning Pressure -_|Verify the pressure switch
Switch/Gage is functioning correctly.
QK
Y Ref blesh
; : efer to troubleshooting . .
Eg%&‘iggg\w%%:rgo 4 logic for"Coolant : '
§ 404:1:]) Temperature Below
Neormal
OK :
HAS ; it bem| Make sure the correct
Qil Viscosity Too Thick | ail Is being used.
Of
Relief Valve Stuck  [~-"} Check/replace valve.
Closed
OK

Contact a Cummins
Authorized -
Repair Facllity




Troubleshooting Charts

Cause

Section T-Troubleshooting

Correction

Oil Cooler Leak

OK
Y

" Check for ofl in the
coolant.

If Equipped, Air com-
pressor Pumping Of

OK
¥

Check/replace air
compressor.

High Biowby Forcing Oil
Cut the Breather

oK
¥

Check the breather tube
area for signs of oil loss.
Measure the biowby and
perform the required
.. repairs.

Turbocharger Leaking Oil
o the Air Intake or
Exhatst

Page T-16
Lubricating Oil Loss
Cause Correction
External Leaks | __| Visually inspect for oil
leaks.,
OK
L J
Crankcase Being |-« ity that the dipstick i
pstick is
Overfilled correctly marked.
OK
4
incorrect Gil(Specifica- |-} Make sure the correct
tion or Viscosity) oil is being used.
OK
Clean for reduced
viscosity from diluton
with fuel.
Review/reduce the oil
k change intervals.

OK
¥

Inspect the turbo-
charger inlet and outlet
forevidence of cil
transfer.

Contact a cummins
Authorized

Repair Facility

C Series



Section T=-Troubleshooting . Troubleshooting Charts
C Serfies Page T-17
Coolant Temperature Above Normal ' : s R

Cause __Correction = Cause ____ Correction
Low Coclant Levet [~ Add coolant — Loose Fan Drive Belt |---- Check the Belt
N ' . 7 tensioner.
Radiator Fins Damaged ' }--{Inspect radiator fins-clean Fan Not Engagning | ...
or Obstructed With Debris| | or repairifnecessary. | | Check fan sensor.
- JIncorract or Malfunction-
Collapsed Radiator ~ | I_n_sg?]c;créossszs-rgp lace : ing Radiztor Cap  fw..f Check the radiator
Hose - ry: : - ‘cap, Replace if
oK . _ O'K necessary.
Y - -
- - - adistor Shutters Are Not
incorrect il Level [ Add or drz_alm engine o Opening Completely or | ___ Inspect the sl;utler_?-
ot Cold Weather Radiator repair ororep ace dl' "
OK _ Cover Closed necessané.wg:m radiator
OK —
ggﬂgge';ag_ ?ﬂi:srg?r?g ] Inspect shroud; repair- | ¥ -
OK replece or install. Temperature Gauge  |---| Test the gauge-repair or
: Malfunction replace if necessary.
OK

{Continued)
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Troubleshooting Charts

Page T-18

Coolant Temperature Above Normal (Continued) .-

Cause Correction

| . Checkirepiace

Incorrect Thermostat . thermostat.
QK
L 4

Vehicle Overloaded  [~-| Reduce load. Use lower
gear.

QK
L 4

Pump

Malfunctioning Water

Measure cylinder block
coolant pressure.

OK

Checkfreplace water
pump.

I

Cause

Section T-Troubleshooting

Correction

Airin Cooling System

OK

'

Plugged Cooling Pas-
sages in Radiator,

| Cylinder Head, Head

Gasket or Cylinder Block

OK
¥

Overfueled Injection
Pump

OK
\

Contact a Cummins
Authorized
Repair Faciiity

Check hﬁée crarﬁpé for

"|leaks on the suction side|” E

of the pump.

Check for compression
leak through cylinder . § . .
- _head gasket.. . .

¥ Flush the cooling .
system, fill with
new coclant.

Check calibration.




Section T-Troubleshooting

C Series
Coolant Loss

Cause

Troubleshooting Charts

Correction

Cause Correction
. Visually inspectthe .
Radiator or (_'Jab Heater | __ radiator heater, hoses and| .
Leaking connections o locate the
0K leak,

If Equipped,Trénsmis—
Sion Cooler Leak

| coolant and transmigsion

If ¢il is present in the
coolant, check for a
transmission or lube o#
cooler leak.

OK

l

" Check for mixing of

fluid.

External Engine Leak

0K
A

Overheating or Leaking
Compression Gases
Resulting in Loss
Through the Radiator
Overflow

OK

Visually inspect the

| engine and components

[ for seal or gasket leaks.

I Equipped with a Water

Look for coolant in the

Review the operation for
‘overheating and low

_| power . (Refer to trouble-

shooting logic for "Cool-
ant Temperature Above

Neimal™}

Cooled Air Compressor, p
Leaking Head or Head oll Che(i}::d r:glﬁtt:e head
- Gasket 9 i
_OvK
S i Checkireplace the oil
Lube Cil Cooler Leak [-=-cqaier. Check for cootant
- in the oil.

OK
Y

Contact 8 Cummins
Authorized

Repair Facility




Troublesl';ooting Charts

Page T20

Coolant Temperature Below Normal

Cause Correction
- Inspect the shutters-
Ra.d'%m’ Sg”m.’tfs Stuck .| repair or replace if
in Open Position necessary.
QoK
¥
Fan Malfunction [-~| Check fan for continu-

ous operation

QK
4
Temperature Sensor | Check/clean seasor and| . -
Malfunction coolant passage.
OK

Test/reptace sensor.

Temperature Gauge
Maifunction

OK
\j

Test the gauge-
rapair or replace

if necessary.

—

Section T-Troubleshooting

Cause Correction
Thermostats incorrect o} | - ~Check thermostats
Malfunctioning - -and replace if

OK necessary.
Contact a Cummins -
Authorized

_ Repair Fagility -




Section T-Troubleshooting

C Series

Contaminated Coolant

Cause

Correction

Rusty Coolant, Operation

Drain and flush the cooling| - .
system. Fill with correct

Withort Correct Mixture By
b .| mixture of coclantand . |
of Coolant and Addltlves_ _ additives.
OK
 Review the coolant

change interval.” -

Checkireplace oif cooler: |

If Equipped, Leakin _ (Refer to Equipment -
Transmissicn Oil Cooler 7 Manufacturer's
Procedures)
CK
Cil Leaks from Oil Cooler, Refer to
Head Gasket,Head and - troubleshootinﬁl logic
Cylinder Block far "Lube Qil Loss”

OK

¥

Contact a Cummins
. Authorized
Repair Facility

Trouhleshooting Charts




Troubleshboting Charts

Page T:22

Contaminated Lubricating Oil

Cause

Coirection

Section T-Trouhleshooting

Cootant in the Qil,
Internal Engine Compo-
nent Leats

Refer to
troubieshoothing logic
for "Ceolant Loss”

OK
¥

Cause - Correction
Injector Needle Valves | [*) oo ang replace - |’
Not Sealing malfunctioning injector.” |

Excessive Qil Sludge

Review oil and filter
change intervals.

OK

Fuel in the Qil, Engine
Operating Too Coid

OK
¥

Worn Fuel Injection
Pump Plungars

Remove the injection

pump. Repair or replace

pump.

Make sure the correct
oil is being used,

oK
v .

Review the operation for

_|excessive idling resulting

in the enging ninning
beliow normal tempera-
ture.

Contact a Cummins -
Authorized -
Repair Facility

Fuel Transfer Pump
Seal Leaking

OK
¥

Replace fuel transfer
pump.

C Series



Troubleshooting Charts
Page T-23

Section T-Troubleshooting
C Series

Fuel or Oil Leaking from Exhaust Manifold

Cause Correction _ _
' ' : Contact a Cummins
Intake Air Restriction |- Check;’replact:e filter i > Authorized
eement. Repair Facility
OK
Review operation for
! excessive idfing.
Injector Needle Valve |--j Locate and replace
Stuck Open malfurictioning |r_uector.
OK
¥

Obstructed Turbo-
charger Brain Line

Checkfclean line.

O'K
Turbocharger Seals | . Checkfreplace
Leaking Qil trhocharger.
QK

¥




.
Troubleshooting Charts

—>

Page T-24
Exhaust Smoke Excessive Under Load
Cause Correction
l.ugging Ending - Use lower gear.. -
OK
4

Bleed fuel system

Turbocharger and Intake
or Exhaust manifold

QK

Adr Flow Through
Charge Air cooler
Restricted

OK
\j

Air in Fuef System and check for
suction feaks.
OK
Y
Air Cleaner Plugged [ Inspect air cleaner,
Clean and replace.
OK
¥
Air Leak Between

Correct leak.

Inspact cooler fing-
clean or repair if
necessary.

. Cause

Section T-Troubleshooting

Correction

Injection Pump Timing
Incorrect :

OK
Y.

" Chack and adjust

1 -injection pump'timing..

More Than One Seal
Washer Under injector
Nozzle

)
8 J

Remuove extra
washers.

Injector Nozzle
Matfunctioning

OK
¥

Remove and have
nozzles tested, Replace
“injectors if necessary. |

Ma{funct'icning
Turbochargar

0K
Y

Replace turbocharger.

Engine Running Too
Cold (Below 60°C
[140°F])

Check thermostats and
cooling system.

{Continued)




Section T-Troubleshooting ' Troubleshooting Charts
C Series Page T-25
Exhaust Smoke Excessive Under Load (Continued) ' ' a

Cause ~ Correction -
AFC Malfunction or

Injection Pump ' --=|  Check or replace. -
Owverfueled

OK
¥

Contact 8 Cuminins
Authorized
Repair Facility




¢

Cause

Section T-Troubleshooting

Correction

Malfunctioning Fuel
Retum Overflow Valve

oK
¥

}* Checkireplace return.

overflow valve

Fuel Transfer Pump
Malfunctioning

OK
¥

Check/replace fuel -
fransfer pump

Injector Installed With

Troubleshooting Charts
Pageé T-26
Exhaust White Smoke Excessive
Cause Correction
Incorrect Starting  |__| Verify correct starting
Procedure procedure.
OK
y Refer to Troubleshooting
Coolant Temperature  F--() ogie Chart for "coolant
Too Low Temperature Below
OK Normal",
v Refer to vehicle operation
Intake Air Temperature [--| manual for shutter
Tao Low operation. Check intake
air heater operation (if
0K equipped).
¥ Verity by operating engine
Fuel Quality Poor mgggg gg;?g ftg&k
Clean and fiush the fuel
OvK supply tanks.
Injectitl)n Pump Timing |- checkitime pump
ncorrect
OK

\/

More Than One Sealing | Remove extra washer.
Washer
OK
L4
Injectors [ Check/replace
Malfunctioning injectars.
QK
¥
Coolant Leaking Into  |... Refer 1o Imublﬁshnoting
Combustion Chamber Logchoc::scoo ant

OK

{Continued)

G Series



Section T-Trou.ibleshooﬁng Troubleshooting Charts

C Series _ Page T-27
Exhaust White Smoke Excessive (Continued) - :
Cause - Correction
. . | Remove pump. Have
mﬁ%ﬁg}gﬁmp- ~«I. calibration checked.
s . Check for debris in
OK - delivery valves,

Contact a Cumnmins -
Authorized
Repair Facility




Trouble;.-shooting Charts : Section T-Trouhbleshooting
Page T-28 C Series
Engine Will Not Reach Rated Speed When Loaden - S T

Cause Correction Cause - ___Correction
s ‘I |Change the fuel filterand|. . .
Vehicle Overloaded J--| educe load oruse > | Fuel Supply restricted [~ check fuel line, pre-fitter .
lower gear. . -and st_;rgEnS-. for
OK OK . restrictions.
' hroitie link: v
; |__| Cheak throttle linkage . _ .
A‘I‘;rot:le Ll?kvgge adjustment for full High Speed Screw " b~~~  Gheck/adiust high
lusiment ¥rang travel to the high idle Incorrectly Adjusted speed SCrew.
OK stop scraw, 5 :
K
T i '
achometer -1 Check with hand or .
Malfunctioning digital tachometer. Partisily Engaged "7 Check/adjust shutdown
Shutdown Lever lever,
OK .
¥ QK
Air Fuef Control Tube | Tighten fittings.
l.eaking and/or Repiace tube if . |
Restricted necessary. Maffunctioning Fuel Checksreplace fuel
OK Retum Overflow Vaive return overflow valve.
Air Flow Through - Inlspect cooler ﬁ.';'s' OYK
Charge Afr Cooler G eaﬂ:c‘:‘ersesp:m
Restricted ry. Malfunctioning Fuel  E---[ Check/repair of replace
OvK Transfer Pump fransfer pump,
OK

(Continued)



Section T-Trouhleshooting . Troubleshooting Charts

C Series . Page T-29
_________ Engine Will Not Reach Rated Speed When Loaden (Continued) e

Cause . Correction

Maifunctioning Fuel
Injection Pump

O'K
Contact a Cummins
Authorized
Repair Facility

Replace fuel injection
pump..




;

Troubleshooting Charts

Page T-30
Low Power

Cause

Correction

Cause

Section T-Troubleshooting

. Correction

Vehicié Overloaded

b

Reduce load or use

Air Fuel Control Tube
Leaking andfor
Restricted

oK
¥

Tighten fittings..
Replace tube if
necessary.

Air Flow through
Charge Air Cooler
Restricted

inspect cooler fins-
clean or repair if
necessary.

oK
¥

Air Leak Between
Turbocharger and Iniake
Manifold

Correct leak.

lower gears.
OK
L 4
Lubricating Cil Level Teog—!  prain oil to proper
High levet.
OK
¥
. Check and adjust
Throttle Linkage [™"| throtile linkage for full
Adjustment Wrong travel of the fuel
controt lever.
oK
Y

intake or Exhaust
System resiricted

OK
¥

Fuel Shutoff Lever
Partiafly Engaged

Check intake and exhaust

systerns for restrictions.
Inspect air fiter and
replace as necessary.

OK
¥

Exhaust Leak Between
Turbocharger and
Exhaust Manifold

Checkfadjust shutoff
lever.

OK
Y

Correct leak.

OK
\

Air in the Fuel System

oK

\ {Continued)

Bleed the fuel system
and check for suction
leaks.

€ Series



Section T-Troubleshooting Troubleshooting Charts
C Series Page 1-31

Low Power (Continued)

Cause Correction _ Cause Correction
Verify by operating englne g .. -{High Intake Air Tempera- Use outside air to
Fuel Quality Poor  f-—| from a temporary tank ) "= | wre-(Above 36 Deg.C | tyrbocharger in warm
that contains good fuel .. ... 11168 Deg.F]) o weather.
and refer to fuel oil - OR _
OK specifications. v
) |__{ Clean pre-filters and Low Intzke Air Tempera- Use intake air
Fuel Supply Restricted screens and check fuel ' ture- (Below 0 Deg.CI32{ ™} from under hood in
line for restriction. Deg.FD) cold weather.
OK Repilace fuel filter.
oK
. Check fuel réturn line —
Injection Pump fuel || 200 High Fuel temperatures | ___{ _
X . pump to tank for | tanks. 7 fue!
Return Line Restricted damage or restriction. {(Abave 70 Deg.C[188 R nhe’a grn o
OK Replace fine. Deg.Fl):
' OK
' .
Malfunctioning Fuel || Checkireplace fuel — —— i
transfer Pump transfer pump. Injection Pump Timing |___| ~ Check and correct
OK Not Cerrect o injection pump timing.
Matfunctioning Fue! 1| Checkireplace return
Return Overflow Valve overfiow valve. . "Check catalyst back
OK Catalyst Plugging {~7| ~pressure. Replace as
V . necessary.
OK

\ {Continued)



I

Troubleshooting Charts

Page T-32

Low Power {Continued)

Contact a Cummins .

Authorized |

Cause Correction
Turbocharger Checkfreptace sensing
Wastegate ---{line for damage or leaks. | -
Malfunctioning Checkfadjust wastegate
OK control rod.
Turbocharger Worm or | __ Replace turboch
Ma|fUI‘ICtI0ning cplace wrbocharger.
OK

¥

Valves Not Set
Properly

Adjust valves. Inspect

| push rods, springs, etc.

OK
L J

Malfunctioning

Injector Nozzles Worn or|

Remove and test
nozzles. Repairor-- -
- replace as necessary.

OK
L |

Injection Pump

Worn or Malfunctioning |

OK
\/

Check injection pump
calibration,

Repair Facility -

Section T-Trouhleshooting
C Series



Section T-Troubleshooting

C Series

Engine Misfiring

Cause

Troubleshooting. Charts
Page T-33

Correction

Incorrect Vaive
Adjustment

Inspect push rods,
springs and adjust
valves.

OK
¥

injector Nozzies
Plugged or Inoperative

-Replace injectors.

OK

A4

Cause Correction
Verify by operating from
Contaminated Fuel - atemporary supply
fank. - )
OK
Y
Bleed fuet system
Airint Fuel System |- and check for
suction leaks,
QK
4
Fuel Injection Lires |4 Inspect and replace
Leaking ‘broken lines.
OK
Y

Injection Pump Timing
Incorrect

- Check and correct
infection pump timing.

Matfunctioning Fuel
Return overflow Valve

Check/replace return
overflow valve,

OK

Contact a Cusnimins
Authorized
Repair Facility

OK
Y
Fuel Transfer Pump L_] Check/replace fuel
Malfunctioning transfer pump.
OK

\




¢

Troubleshooting Charts
Page T-34
Fueil Knock

Cause

Correction

Engine Overloaded ‘.."

... Use lower gear.

Contact a Cummins

- Authorized

oK

v

Poor Quality Fuel

Drain tank; fill with

“+ 7 .correct fuel.

OK
¥

Air in Fuel Sysiem

Bleed fuef system
and check for

Injection Nozzles

suction leaks. -
OvK
Incorrect Injection Pumpf—-[  Check and correct
Timing injection pump timing.
OK
L 4

Malfunctioning

OK
¥

Remove nozzles. Test
and repair.

Repair Facility ™~

Section T-Troubleshooting
C Series



Section. T-Troubleshooting

C Series

Excessive Fuel Consumption

Troubleshooting Charts
Page T-35

Correction

Fuel Injettion Pump .

_ Check and correct the

Cause Correction
..] Checkfcorrect the
Fuel Leak source of the leak.
QK
h 4

Additicnal Loading From

Check/repair accessories|
nd vehicle components.

Timihg injection pump timing
OvK
Waorin or Malfunctioning - - Check/replace
Injectors . injectors.
O+K
Chieck/adjust vaives.

Valves Not'_Seating .

OK

M ot
:(I:Lu;scstg)npgg {Refer to the Equipment
Manufacturer's Proce-
O'K durss),
Reaview operation for
Operator Technique [} correct gear shifts,
deceleration, and idling.
CK
¥
. 7| Make sure quality No.2
Poor Quality Fuel fuel is baing used.
OK
L 4

inadequate Intake Air or
Excessive Exhaust
Restriction

Refer 1o Troubleshooting
Lagic for "Excessive
Exhaust Smoke".

Contact a Cummins
Authorized
Repair Facility

OK
\J




Troublesh:::oting Charts

Page T-36

Excessive Vibration

Contact a Cummins.
- Authorized

. Repair Faciiity

Cause Correction
. ; Refer to Troubleshooting
Englge Notthll%unnmg - F-=|Lagic for "Rough idle, -
~ >moothly : _ Warm Engine.
O*K
Checkfreplace engine
Logse or Broken Engine | _ | mounts (gefer to g}e
Mounts Equipment Manufacturers
0K’ Service Instructions).
Damage*d Ean or Check/reptace the vibrating
Malfunctioning |  component(Refer to
Accessories Equipment Manufacturer's
OK Senvice Instructions)
' .
Malfunctioning Vibration --|  Inspectireplace the
Damper vibration damper.
CK
¥

Wor or Damaged
Alternator Bearing

OK
\

Checkfreplace the
alternator,

Section T-Troubleshooting




Troubleshooting Charts

Section T-Troubleshooting
Page T-37

C:Series
Excessive Engine Noises

Cause

Correction

Drive Balt Squeal,
Insufficient Tension or
Abnormaily High Loading

OK

Check the tensicner and
inspect the drive belt.
Make sure watear pump,
tensicner pulley, fan hub
and aftemator turn freely.

Check the tension of
accessory drive beits.
{Refer to the Equipment
mManufactiurer's Proce-
dures.) Make sure the
accessories turn freely.

Intake Air or Exhaust

Cause

Correction

_;i'urbocharger Noise

Check turbocharger
impelier and turbine
wheel! for housing

OK contact.
- | ___| Check/reptace vibration
Gear Tra:ln MNoise damper.

OK
¥

Contact a Cummins
Authorized
Repair Facility

Refer to Troubleshooting
Logic for "Exhaust Smoke:

OK
\ ]

Leaks Exceessive Under Load.”
OK
Y Adjust vaives. Make sure
L | _..jthe push rods are not bent
Excessive Vaive Lash or the rocker levers are not
severely worm, )




¢
Troubleshooting Charts

Page T-38

Alternator Not Charging or Insufficient Charging

Cause "~ Correction
toose or Corroded | _ | Cleanftighten battery
Battery Connections connections.
OK
Alternator Belt _] Checkfreplace belt
Slipping tensioner.
%K
Alternator Pulley Loose f--] Tighten pulley mounting,
on Shaft CapsCrew.
CK
4
Gauge or Lamp L. Check/Replace the
Malfunction gauge or famp.
OK
L J
Malfunctioning '
Alternator L--}  Replace altemator.

OK
\

~Contacta Cummins - |

Authorized
Repair Facility

Section T-Troubleshooting
C Searies
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Section A-Adjustment, Replacement and Repair
| Section Contents

Page

AFEOrCo0ler and GASKOL ...t ee oo oo et eee oo oo A-61
CREPIACRIMENL. .oei i et e A-61
Air SYStem RepPair SUMIMBIY ... ese e seees e et se e e oot see oo A-57
BUEBIMALOY ..ottt b et e e ee s e et ee oo eee s S5 2 e oo e et oo ettt ee e eeeeeeeeeee e A-90
REPIACEMENT .ot e e e A-90
Bl TONSIONBY ...t e e et eee e ee e e st e et et oo A-8
TREPIBCEMENL ..o e s e e et et e e e e ot e b e et e e A-8
CRATGE AIF COOIRK ... ettt ettt s e e+t e e e e oo et et ee oo e e e ee e oo eeee e A-85
Intake Manifold Pressure-Chack.........c.ocooooeiininn. PP TP TSI A-65
fntake Manifold Temperature-ChecKiNG..........oocv oo e a e e, A-B65
Le‘:a'k K e et e ————— A-67
Coolant TREFMOSTAL. ... ee e ees s ss e [ A-16
LREPIACEMENT. ..ottt RSO PUPTUUSSURURURRN A-16
Cooling SYStem REPait SUMMAIY........c.cc.cccc.wriiiieieeoersseoeessee ottt eeeeeseseeeesereeees s ee s eeese oo A-6
DHVE BRIL..........ooi e bttt e e ettt e e e e e e et es oo A-7
REPIACEMEIH . ... et e r e e e A-7
Electrical System Repailr SUMITIAIY. ..o eseesees e eeees ettt A-88
Exhaust Manifold and GasKets.............co...ccocoveoooeoe! e b et e et et 1o e e ee e eee et et A-76
REPIACEIMENT. ..ot ettt et er et e e et A-76
Fan Pulley............... e ————— DSOS PO UTRTUORORORRICSTRY - 1 -



Section A-Adjustment, Replacement and Repair

Page A-2 C Series
Replacement........cccciiviniciniciniinen, e eeesatr et rreaere et aetaerrnn reerr s e JETTR eereeeireee e, A-9
Fuel Drain Manifold....................ovuiceeeasieiss e e et e A-33
Replacement..............coiiiiiicicniicnenn, PP ferernemeraees PO bttt e e arraaian A-33
Fuel FIHEr Hear Adaptar.... ...ttt e a st r e s e rasa b s R e ba s R e bE b e e b s A aen s r e A-27
S et =Y 1= 1 S USRS PRPN A-27
Fuel INJection PUMIP ... s s e b e s s e n b s ribesreae s [OTRTOT CORORERY - 7 X |
2T Y F=Ted=Y 1T 1| e ety DSOS - O & |
" Fuel Shutoff SOIenOith.. ..o st e A-38
REPIACEMBNL ..t e A38
RQVK Governor Fuel Shutoff Solenoid...............oo e o PR
RSV Governor Fuel Shutoff Solenoid.........oceviivveivinienns e v e e ree e ieE et Eer ettt e e e . A«39
Fuel System ComPonents. .. ... ettt sttt reaaas ettt srn e et s s AN B
- Cleaning.......cucever..e. ey eereeeaeanteeateeeeaeeeaanteeeaaneee e et et e vy er e v D26
Fuel System Repair SUMMAKY............icoeennnnnnens SRR DA A-24
FUCT TPANSTRE PUITIDc...ovvoeoeceeer oo oeee e e e e eeeee e eeeeene SRR - U5 1.
REPIACEIMBAL. ... e A-28
High Pressure Fuel Lines..............ccccoovii i e SRR SRR bbb erens T A-30
REPIACEIMENL .. iiiiiiiiiiiiii i iiir it irerirere e e e ba e be e e bbb s b et tat bbb bt anas et e et at e A-30
Y12 (T2 o S P P PSP i A-32
Injection Pump-ldie Speed Adjustment..............c...ceii et RS - ..
RQV and RQVK GOVEITIO . .1 it s s s e e st e s b e decome b e A-56
RSV GOVEBIIION ...t et A-54
INJBEEOES. ..........ooioeeeeeeee e et bbb bt bbb en ettt e eb e ehetea ettt et et et et et et st e s e et et et et et et eteteeeraeteteres 2.:A=34

Ly T Yo 1T | S0 O U UPRPRRDPRPRR S - v !



Section A-Adjustment,. Replacement and Repair

C Series
INEAKE ATE PHDING. ..ot r e r e at e et ettt esenanesees e e
~_Replacement...........cco.ooie
Intake Manifold Cover and Gasket '
- Replacement........ rerreneeen e e iesieeaans eiriernnena Cieeeiiena
Low Pressure Fuel Line.............oooiie et RS e SO e
Replacement........oo e LT
Lubricating Qil Cooler Element and Gasket S : ; e :
REPIACEMENTL. ..uvveiiiiii et U SRR '
Lubricating Qil Pressure Regulator,valve and SHrimg. ... e eeee e e eeeeeeeens A-80
L E=TeEE o= Ty 1T o | S OSSR A-80
Lubricating OH Systom Repair SUINMINAIY ..................c..o.oooion e stse e e ee et eee e s st st esse st estas s tanns A-79
Lubricating Oil Thermostat................................... U et arat et et e anereareren A-81
ERt=T T E- Tot T o O OO UP USRS A-81
REPAIN PrOCROUIES. ...t e e vress1s s e eere e s et et e e e et ba b1 s 2esas s se e s esen e e seser s s tessrana et sessta b s as A-4
RePair TOOIS ROGUITEU ... et ee e v et ee e e s ve et e et s er et et esenssse s enne e A-5
BUAITING MIOTOF e ettt b e re e e s eeee e eeeresee e eseeeeraetnersrean st et ense et seeranaeteser s A-89
T el =T o =Ty T | OSSR A-89
Turhocharger........... eeeteeea e s e e SRR 4 £4 bt et e e e e Pre R et L1 R e R a1 ee e et e sttt A-67
T T o Lo T ) TR SR ST A-67
VBT PUBID ... ettt eet st et et et et et et et et sttt 43 eteb et et et et esereseeseseeeseeeeeeeeeeeeetoes et et et atetet et e s et et senseeeeneeersemessees A-10
A= T b o4 T =T o £ O A-10



Repair Procedures Section A-Adjustment, Replacement and Repair
Page A-4 C Series
Repair Procedures ST
The various repair procedures in thls section have been organized by engine system. The summary stalement of
the steps and the tools needed for the replacement of a component, provided at the beginmng of each group, will
allow you to quickly assess the size of the task. . . R

Foliow the appropriate, iilustrated steps to complete the fepairs.



Section A-Adjustment, Replacement and Rephir : : Repair Tools Recjuired
C Series Page A-5

Repair Tools Required
Sockets Wrenches = - Other

10mm
12mm 8mm Allen Wrench (8mm) -
13mm 10mm Breaker Bar (3/8 in.sq. drlve)
15mm 13mm D Flat Screwdriver . .
17mm 15mm Ratchet (3/8 in.sq.drive)
18mim 17mm (open end} Ratchet {1/2 in.sq.drive)
19mm 19mm _Filter Wrenches (75-80mm, 90-85, and 118-131mm)
2mm . 22mm T-Bar Puller (75mm)
27mm .. 24mm Torque Wrench,
_ Pliers

| _ Englne Barrlng Gear, Part No. 3377371



2

Cooling System Repair Summary

Page A-6

Cooling System Repair Summary

Component To
Be Replaced

Drive Beit
Belt Tensioner
FanHub

Water Pump
Thermostat

Tools

Breaker Bar (3!8 mch .

square drive)

Ratchet{3/8 mch drwe) ey
15mm Socket and

Torgue Wrench)

10mm SocketWrench ~

10mm Socket/Wrench

10mm 18mm and 19mm

Socket/Wrench

Section A-Adjustment, Replacement and Repair
C Series

- Preparatory Steps

" Remove drive belt- "

" Remove drive bslt and fan puliey
~ Drain coolant and remove drive beft )
Drain coolant, remove drive belt, Loosen al-
“ternator link, remove alternator mounting
capscrew, remove thermostat housing

A WARNING A

Avoid prolonged and repeated skin contact with used antifreeze and wash thoroughly after contact. Keep
out of reach of children. Such prolonged repeated contact can cause skin disorders or other bodily injury.
Wait until the temperature is below 50°C [120°F] before removing the coolant system pressure cap. Failure
to do so can cause personal Injury from heated coolant spray.



Section A-Adjustment, Replacement and Repair
C Series ’

Drive Belt
Replacement

3/8 Inch Square Drive

RV

Lift the tensioner arm and pulley to remove and install the @@

beit.

NOTE: The belt tensioner is spring loaded and must be

pivoted away from the belt,

A Caution: Pivoting in the wrong direction can re-
sult in damage to the belt tensioner.

NOTE: After raising the tensioner arm to remove/install

the belt, check the torgue on the tensioner capscrew.

Torque Value: 43N-m | I32ﬂ-ib]

“Drive Belt
Page A-7




Belt Tensioner
Page A-8 .

fabbkme

Section A-Adjustment, Replacement and Repair.
' C Series
Belt Tensioner '
Replacement
Preparatory step:

» Remove the drive belt.

Removs the belt tensioner from the bracket, =



Section A-Adjustment, Replacement and ﬁépair Fan Pulley

C Series ‘ Page A-9
13mm '
Install the belt tensioner. _
Torque Value: 43N m [32f1-Ib]  ,
.

k)

¢ faBbima
Fan Pulley

Réplacement'
Preparatory Steps:
e Remove the drive belt.

NOTE: Loosen the capscrews before removing the beit
and torgue the capscrews after the belt is installed.



r
Water Pump Section A-Adjustment, ‘Replacement and Repair
Page A-10 ' C Series

13mm e
Remove the four capscrews,fan and spacer.Replace

the fan pulley. S
@Q} Torgue Value: 43N-m [32fteb]

@

Water Pump

Replacement
Preparatory Steps:
® Drain the coolant.
* Remove the drive belt.



~ Remove the alternator link.

‘Section A-Adjustment,: Replacement and Repair Water Pump
C Searies Page A-11

10mm, 19mm

10mm, 1_9ml_n -
'Remove the water pump.




Water Pump
Page A-12

| ﬂ._i'l"'f: Y

L
1
A

wpdorha

Section A-Adjustment,:Replacement and Repair

C.Series

Clean the sealing surface on the cylinder block:

G Install a new o-ring into the groove in the wather pump
o veinther



Section A-Adjustment,. Replacement and Repair
C Series

10mm, 19mm . o
“Install the water pump and alternator link.

Torque Value: -
 (Water Pump)  24N-m [18 ft-Ib]
- (Ahemator Link) 43N-m [32 fi-ib]

- 3/8 inch Square Drive
Lift the tensioner arm and pulley fo install the drive belt.

NOTE: The belt tensioner is spring loaded and must be
pivoted away from the belt. Pivoting in the wrong direction
can result in damage to the belt tensioner.

Water Pump
Page A-13




Water Puhp
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Section A-Adjustment, Replacement and Repair
G Series

Caution: during filling, air must be vented from the
engine caolant passages.Open the engine vent petcock.
Also, be sure to open the petcock on the aftercooler
for aftercooled engines. The system must be filled
slowly to prevent air locks.wait 2 to 3 minutes to
allow air to be vented, then add coolant to bring the
level to the bottom of the radiator filler neck.



Section A-Adjustment, Replacement and Repair
C Series

Caution: Never use water alone for coolant. Damage
from corrosion can he the result of using water alone
for coolant.

NOTE: AS0 percent mixture of antifreeze and water must
be premixed before filling the system. The ability of anti-
freeze to remove heat from the engine is not as good as
water, so pouring antifreeze into the engine first couid
contribute to an over heated condition before the liquids
are completely mixed.

Close all drain valves and fill the system. Use a mixture
of 50percent water and 50 percent ethylene-glycol type
 antifreeze to provide freeze protection to -36°C [-34°Fl.

Coolant Capacity {Engine Only)

Liter U. §. Quarts

101 6C83 105

10.1 6CT8.3* 105

12.3 B6CTA8.2 13.0

*Same capacity for charge air cooled engines.
tUse the amount of DCA4 corrosion inhibitor given in
Section V to protect the ¢ooling system.

Water Pump
Page A-15
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Coolant Thermostat Section A-Adjustment, Replacement and Repair
Page A-16 C Series

Install the pressure cap. Operate the engine until it
reaches a temperature of 80°C [176°F], and check
for coolant leaks.

Coolant Thermostat

Replacement
Preparatory Step:
* Drain 2 litres (2.1 U.S. Quarts) of coolant.
e Remove the radiator hose from the outlet con-
nection.
® Remove the drive belt.



Section A-Adjustment, Replacement an< Repair Coolant Thermostat
Page A-17

C Series
19 mm

~ l.oosen the altemator link capscrew. .

18 mm, 19 mm - .

. iy H
Remove the alternator mounting bolts and nuts, - Lower
the alternator.




Coolant :-Thermostat
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Section A-Adjustment, Replacemerit and Repair
G Series

10mm

Remove the capscrews from the thermostat housing
and water outlet connection.Remove the water outlet
connection.

Remove the thermostat housing and beit tensioner
assembly. : : P



Section A-Adjustment; Replacement and Repair Coolant Thermostat
C Serjes Page A-19

Remove the thermostats and clean the gasket surfaces.
NOTE: Do not let any debris fall into the thermostat cavity %‘ﬂ

when cleaning gasket surfaces. .

install the new thermostats. - .




Coolant Thermostat
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Section A-Adjustment, Replacement and Repair

C Series

Gy Position a new gasket over the thermostats. -
5 | o

Gy Position the thermostat housing and belt tensioner
c%p over the thermostats and gasket.



Section A-Adjustment, Replacement and Repair
C Serias

Make sure the gasket is aligned with the capscrew holes.

Install the capscrews and use fingers to tighten.

10mm

Install the water outlet connection.
Tighten all capscrews. -
Torque Value: 24N-m  [18ft-Ib}

Coolant Thermostat
Page A-21
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Coolant Thermostat
Page A-22

Section A-Adjustment; Replacement and Repair
C:Series
18 mm, 19 mm
Position the alternater:and instail the mountirig bolts
and nuts.

ap
: D%V Torque Value:

|

(Afternator Mounting)  77N-m [57ft-4b]
{Alternator Link} 43N-m ' [32ft-ib]

3/8 inch Square Drive

Install the drive belt. _ L
NOTE:After raising the tensioner arm to remove/install
the belt, check the torque on the tensioner capscréw.
Torque Value: 43N-m {32ft-1b] '



Section A-Adjustment, Replacement and Repair

C Series '

Fill the cooling system and make sure air is vented from

- system. Operate the engine and check for leaks. <<=
NOTE: Be sure to vent the ehgine and aftercooler during @

fill, o :

‘Coolant Thermostat
Page A-23
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Fuel System Repair Summary Section A-Adjustment, Replacement and Repair

Page A-24 C Series
Fuel System Repair Summary
Component To - Tools ' ' ~ Preparatory Steps
Be Replaced - _ _ . | E
Fuel Transfer Pump  10.14,17 and 20 mm Wrenches, Clean debris.
c 10 mm Socket
High Pressure 17 mm, 19 mm Open End Wrench, Clean debris.
Lines - 10_mm Socket and
a Torque Wrench
Injector Fuel 10 mm and 19 Wrenches, Clean debris.
Drain Manifold .10 mm and 18 mm Sockets,
- and a torque Wrench .
Injectors’ 17 mm, 19 mm, 10 mm, 13 mmand a Disconnect the high pressure fines and fuel drain
. Tprciue Wrench, 3823276 [njector Pulier, manifold, ‘
Injector Bore cleaning Brush '
thjection Pump Ratchet, 22 mm Socket, 27 mm Sockei, 30 Remove high pressure fines, supply line,
. %mmsn?ch-eBtér Puller disconnect fuel return fine, AFC air iine and

1/2in. open end Wrench
15 mm Socket, 17 mm, 19mm Wrench
and a Torque Wrench

Fuel Solenoid 8mm, 10mm Wrench Label and disconnect wiring,
Fuel Filter 24 mm, 75-80 mm and clean debris
Head 90-95 mm Filter Wrench ' 1S.

A WARNING

Do not mix gasoline, alcohol, or gasohol with diesel fuel. This mixture content would be highly flammable
and can cause an explosion. Avoid having any ignition source close to fuel mixture,



Saction A-Adjustment, Replacement and Repair Fuel System Components
C Series Page A-25

Fuel System Components
Cleaning o

Thoroughly clean ali fitti'ngs and components before
removal. Make sure that the debris, water, steam or
cleaning solution does not reach the inside of the fuel '
system.

Low Pressure Fuel Line

Replacement

Preparatory Steps:
e Clean debris from fittings.



Low Preééure Fuel Line
Page A-26
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Section A-Adjustment. Replacement and Repair
C Series
14 mm, 17 mm, 20 mm :
Disconnect the fuel line from the fuel transfer pump
and fuel filter head. Use two wrenches to d:sconnect
the hne from the fuel transfer pump. '

14 mm, 17 mm, 20 mm

tnstall the fuel line to the fuel transfer pump and fuel
filter head.Use two wrenches to tighten the connection
to the fuel transfer pump. Do not overtlghten Fuet
leak can resuit from overtightening. _

Torque Value: 24N-m [18fttb]



- Section A-Adjustmant, Replacement and Repair
C Series

Fuel Filter Head Adapter .

Replacement -

Preparatory Steps:

® Clean debris.
- « Remove fuel filters

24 mm

Remove the retaining nut, fuel filter head adapter and
sealing washers.

Install in the reverse order of removal.
Torque Value: 32N-m [24ft-1b]

Fuel Filter Head Adapter
‘Page A-27
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Fuel Transfer pump Section A-Adjustment, Replacement and Repair
Page A28 -C Series

Fuel Transfer pump =~ «

Replacement
Preparatory step:
# Clean debris. .
® Disconnect the fuel lines. 14 mm, 17 mm, 20mm
wrench,

10mm
Remove the fuel transfer pump. -




" inder block.

Section A-Adjustment, Replacement and Repair
C Series
clean the fuel fransfer pump mounting surface on the cyl-

10mm

Install a new gasket and the fus! transfer pump.
Comnect the fuel lines.
Torque Value: 24N-m - [18ft-Ib]

Fuel Transfer Pump
Page A-29
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High Pressure Fuel Lines Section A-Adjustment, Replacement and Repair
Page A-30 C Series

High Pressure Fuel Lines
Replacement

Prepatratory step:
# Clean debris.

m 8 mm, 10 mm, 17 mm and 19 mm
e . NOTE: If individual high pressure fuel lines are to be
L A TN replaced, remove the support clamp from the set of
: @@ lines containing the line to be repiaced R
378 : C Disconnect the high pressure fuel line (s) from the
injectors.Be sure to protect the injector inlet from debris.

\ : 11900mb




Section A-Adjustment, Replacement and Repair
C Series
17mm {PES. A, PES. MW) 19 mm (PES. P}

Disconnect the high pressure fuel line (s} from the fuel

injection pump. Be sure to protect the delivery valves

from debris. - o :

NOTE: reinstall the support clamp in the original position

and make sure the high preésure fuel lines do not contact

each other or another component. Do not hend the fuel

lines.. _ ' _

Use your hand to install the high pressure fuel lines and

suppart clamps in the reverse order of removal. Then, ti-

ghten the line fittings and clamps.

Torque Value: (Line Fittings) 24N-m [18ft-1p]
(Line Fittings)  30N-m [22ft-ib]
(Support Clamp) 6N-m [53in-Ib]

High Pressure Fuel Lines
Page A-31
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S
High Pressure Fuel Lines
Page A-32

Section A-Adjustment, Replacement and Repair -
C Saries

Venting

17mm (PES. A, PES. MW} 18 mm (PES P)

WARNING:Fusl pressure can penetrate skin and cause
severe personal injury-Fuel is toxic, and keep proper
distance away from venting lines. o
Loosen the high pressure fuel Ilne flttmgs at the
mjecto_rs_ _and crank the engine _t_o allow entrapped

© air to bleed from the fuel lines. Tighten the high

pressure fuel line fittings to the torque value giver_x above.

Start the engine and vent one high pressure fuel ime
at'a time until the engme runs smoothiy



Section A-Adjustment, Replacement and Repair ' ‘Fuel Drain Manifold
G Series _ . Page A-33

Fuel Drain Manifold
. R'é'ﬁl'éé_a'méﬁt“"”"' SRR
Preparatory Steps: .

# Clean debris.

10 mm, 12 mm _ . @
Remove the drain line banjo capscrew from the fuel filter

head. o : . @@




injectors
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Section A-Adjustment, Replacement and Repair
C Series

Remove the drain line banjo capscrews from the injectors.
install the manifold _in' the reverse order of removal.
Torque Value: ON-m [80in-ib] )

Injectors
Replacement
Preparatory Step:
® Thoroughly cliean around the injectors.

s Disconnect the high pressure fuel lines.
® Disconnect the fuel drain manifold.



Section A-Adjustment; Replacement and Repalr ' Injecto_ré
C Series Page A-35

10mm (PES. A, PES. MW), (PES P) Part No 3823276
Injectors Puller

Remove the 1nJect0ré.

Part No. 3822510, Injector Bore Brush .
Clean the injector nozzle bore.

fistbrec
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Injectors
Page A-36

Section A-Adjustment, Replacement and Repair
C Series

Lubricate the sealing surface of the injector sleeve
with an anti-seize compound. Assemble the injector,
injector sleeve, a new copper sealing washer and
the holddown clamp. o '
Use only one washer.

Service Tip: A light coat of clean 15W40 engine oil
between the washer and injector can help to keep
the washer from falling during installation.

Install the injector,injector sleeve, copper sealing washer
and hold down clamp into the injector bore. The injector
fuel return connection must be toward the valve cover.



‘Section A-Adjustment, Replacement and Repair
‘C-Series

10mm {PES. A, PES. MW), (PES. P} :

- Install the injector holddown capscrew: = - -

Torque Value: 24N-m" ~ [18ftIb]

10mm
Instali the fuel drain manifold. _
Torque Value: 9N m . [80in-Ib]

- Injectors
Page A-37




Fuel Shutoff Solenoid
Page A-38
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Section A-Adjustmeqt.' ‘Replacement and Repair
G Series

17 mm (PES. A, PES. MW), 19 mm (PES. P}

Install the high pressure fuel lines. : .- .. 7 oul

Torque Value: 17 mm  24N-m - [BOft-Ib]
19 mm  30N'm [22ft-1b]

Fuel Shutoff Solenoid

Replacement
Preparatory Step: _
e [ abel and discorinect the wiring.



Section A-Adjustment, Replacement and Repair
C Series

RSV Governor fuel Shutoff Solenoid

'Hemovmg

Cylinder Block Mounted

10mm

Remove the two mounting capscrews and remove Ihe
solenoid from the bracket. :

1. Synchro-start
2. Trombetta
3. Direct Link

tnstalling
10mm

NOTE: Make sure the acorn nut is tightened to be snug
on the fuel shutoff solenoid shaft (Synchro-start only).

Install the new fuel shutoff solencid to the bracket and
connect the wires. Make sure the wiring harness on the
trombetta solenoid is installed in the 6: 00 o'clock posi-
tion.

Torque Value: 10N-m

1. Synchro-start
2. Trombetta
3. Direct Link

[84 in-Ib]

Fuel Shutoff Solenold
Page A-39
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Fuel Shutoff Solenoid
Page A-40
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Section A-Adjustment, Replacement and Repair
C Series

Activate the switch and check the plungéf travel. =

1.  Synchro-start 2, Trombetta: = -
A=86.6 mm [3.4 in] © "A=91.4 mm [3.6in]

B=60.2 mm [2.4 in] B=63.5 mm [2.56inl
3. - direct Link :

B=117.1 mm [4.61 inl

The plunger must be retracted when the fuet shutoff
solenoid is activated to the RUN position"B". The
fuel shutoff solenoid must operate without binding.

RQVK Governor Fuel Shutoff Solenoid =

Removing and Installing

8 mm _ ' .
Remove the hitch pin clip, the mounting capscrews
and the fuel shutoff solenoid.

Install the new solenoid in reverse order of removal
and connect the wires.

Torque Value: 10N-m [84 in-ibl



Section A-Adjustment, Replacement and Repair
G Series

10 mm, 16 mm

- Adjust the solenocid linkage as necessary so that the
plunger is magnetically held in with the shutoff lever in
the absolute full run position. Turn the large hex nut on
the end of the plunger to make adjustments and secure
in place with lock nut. . BRSO

Fuel lnjec'tion""'lsuﬁ"lp
Replacement
Preparatory Steps:

* Clean debris.

® Remove all fuel iines.

* Remove control linkage.

¢ Remove fuel shutoff solenoid.
# Remove the AFC air line.

* Remove the governor oil line.

Fuel Injection Pump
Page A~41




Fuel Injection Pump
Page A-42:
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Section A-Adjustment, Replacement and Repair
C Series

Removing
Part No. 3824591 Engine Barring Gear

Locate TDC for cylinder number 1. Push the trmmg'-
pin into the hole in the camshaft gear,whlte slowly
rotating:the crankshaft. L

The barring gear inserts into the flywheel housmg and
engages the flywheel ring gear. The engine can then be
rotated by hand using a 1/2 inch ratchet or breaker bar.
Caution: be sure to disengage the timing pin after

locating TDC to prevent damage to the timing pin.

22 mm {PES. A Pump), 27 mm (PES MW Pump), 30
mm (PES. P Pump}

Remave the gear cover access cap.

Remove the nut and washer from the fuel injection
pump shaft.



Section A-Adjustment, Replacement 'an‘d-Repair
C Series

75 mm T-Bar Puller

Pull the fuel iniecﬁon pump drive gear loose from the
shaft. o : o

10 mm, 15 mm _ . Gl
Remove the four mounting nuts and the ¢apscrews that g}
fasten the fuel injection pump support to the cylinder

block. ' ' - ' @@
Remove the rear support bracket for the PESBP fuel in-

jection pump. o :

Remove the fuel injection pump.

Fuel Injection Pump
Page A-43




Fuel Injection Pump
-Page A-44

Section A-Adjustment, Replacement and Repair
C Series
Installing LR
Part No: 3377371 Engine Barring Gear . . - _
Make sure the engine has cylinder number 1 at TDC.

Fuel Injection Pump-~Timing

The fuel injection pump. also has a timing pin (1),
located in the governor housing, to position the fuel
injection pump shaft to correspond with TDC. for
cylinder number.1. After the fuel injection pump is
instalted, the timing pin is to be reversed and stored
in the housing (2). ' '
NOTE:The industrial governor is shown in the illustration.
The procedure is the same for automotive governors.



Section A-Adjustment, Replacement and Repair Fuel Injection Pump
C Series : Page A-45

24 mm

- 'Remove the timing pin access piug:

- Remove the timing pin. -

fssbim a




i

Fuel Injection Pump
Page A-46

Section A-Adjustment, -Replacement and Repair
C Series

If the timing tooth is not aligned with the timing-pin
hole,rotate the pump shaft until the timing tooth aligns.

Reverse the position of the timing pin so the slot of
the timing pin will fit over the timing tooth in the fuel
injection pump.

{%g In$tali and secure the timing pin with the access plug.




Section A-Adjustment, Replacement and Repair
C Series

Make sure the o-ring seals for the fill orifice (A} and pilot
{B) are correctly installed on the fuel injection pump and
are not damaged.

Lubricate the mounting flange with clean 15W-40 engine
lubricating oil.

If the pilot o-ring (B) has a colored stripe, it cannct be
reused. When installing a new striped o-ring, fubricate
only the gear housing bore, not the o-ring.

Caution: The fuel pump drive gear inside diameter and
the shaft outside diameter must be clean and dry he-
fore installing the pump. A non petrohurn based cleaner
should be used to clean the drive gear and shaft moun-
ting surfaces Failure to do so will result in gear sllppage
in the retarded direction.

> U

Fuel Injection Pump
Page A-47
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Fuel Injection Pump
Page A-48

Section A-Adjustment, Replacement and Repair
C Series

NOTE: The oil feed o-ring (A) for PES. P fuel injection
pump will be located in the gear housing. -

~nihesb

Slide the pump shaft through the drive gear and
position the pump flange onto the mounting studs.
Use your fingers to tighten the mounting nuts.”




Section A-Adjustment, Replacement and Repair
C Series

Use your fingers to tighten the capscrews for the support
e e e e b[‘acket. . . :

15mm . . _
Tighten the mounting nuts. A
Torque Value: 43N -m [32ft-Ib]. -

Fuel Injection Pump
Page A-49
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Fuel Injection Pump
Page A-50
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Section-A—Adjustment, Replacement and Repair

C Series
10 mm (PES6P Fuel Injection Pump) S
Tighten the capscrews for the rear support bracket.
Torque Value: 24N-m [18ft-lb]

22 mm (PES. A Pump), 27 mm (PES MW Pump)
30 mm {PES P Pump)}

Install the fuel injection pump retaining nut and washer.
Initial Torque Value: 10-15N-m [7-11ft-Ib]
NOTE: Do not exceed the torque value given. This
is not the final torque value for the retaining nut.



Section A-Adjustment, Replacement and Repair
C Series

Disengage the engine timing pin.

24 mm

Remove the pump timing’ pin plug:- Reverse the position
of the timing pin and instail the pin, plug, and sealing
washer. g IR

Torque Value: 15N - m ]

Fuel Injection Pump
Page A-51
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Fuel Iniection Pump
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Section A-Adjustmaent, Replacement and Repair

C Series
22 mm, 27 mm or 30 mm
Tighten the fuel pump drive nut.
Torgque Value:
PES. A Pump, 95N-m {52 ft-1b]
PES. MW Pump, 105N:'m [77 ft-1b]
PES. P Pump, 178N-m {144 ft-Ib]

Install the gear cover access cap hand tight:

17.mm (PES. A, PES. MW), 19 mm {PES. P)

install the high pressure lines to the fuel pump.

Install the fuel supply and fuel return lines. -
NOTE: If removed , reinstall the support clamp in the
original position and make sure the high pressure
lines do not contact each other or ancther component.

Torque Value:

iLine Fittings) 30N-m [22 fi-ib]
Support clamp) 6N -m [48 in-Ib]
{(Fuel Supply and 24N -m [18 fi-ib}
Fuel Return Banjo)



Section A-Adjustment, Replacement and Repair

C Series

Caution: If a replacement or repaired pump was inst
- alted; be sure to fill the governor housing with clean 15
W 40 engine lubricating oil before starting the engine.
Fallure to do so will result in damage to the fuel pump
camshaft and governor fly weights.

Governor Housing Oil Capacity
iml '_ fl.oz.
450 RSV 15.2
750 RQV, RQVK 125.4
500 RSV-H 16.9

Fuel Injection Pump-Venting
10 mm, 17 mm

The PES. MW pump must be vented after mstallauon
Loosen the vent screw located near the front on the side
nearest to the engine. Crank the engine $o air can bleed

from the fuel injection pump, then tighten theventscrew _

NOTE: Earlier PES. MW fuel injection pumps were not
equipped with a vent screw. Remove the large plug from
the location described above to vent the fuel injection
pump. PES. A pumps are self venting.

Torgque Value: 9N-m f80 in-Ib]

Fuel Injection Pump
Page A-B3.
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Injection Pump-ldle Speed Adjustment
Page A-54

Section A-Adjustment, Replacement and Repair

C Series.

Vent each high pressure fuel 'Iine_'-separéteiy until the

engine runs smoothly. Tighten the high pressure fuel
Torque Value: 17 mm 24N*m™ *  *"[18 ft-Ib]
19 mm’ 30N-m  [22ft-Ib]

Injection Pump-ldle Speed Adjust-
ment

RSV Governor =~ o

ldie adjustment for industrial engines requires the

setting of both the fow idle screw (1) and thie bumper
spring screw (2). i .

Caution: Failure to set low idle with bumper spring
could result in an unstable gover_nor(angine"_siJfge'};'



Section A-Adjustment, Replacement and Flepéir
C Series.

19 mm Screwdriver and Tachometer

" First, loosen the locknut and back out the bumper sprmg

screw until there is no change in engine speed.
NOTE: The speed should drop 30-40 RPM as the
bumper spring screw is backed out. '

13 mm Screwdriver and Tachometer .
Loosen the locknut and adjust the idle screw to 30- 40
RPM less than the desrred speed Turn ‘the idle screw
counterclockwl_se to decrease RP_M clockwise toin-
crease RPM. Tighteh the idle screw locknut.

Torgue Value: 8N-m - [72 ih¥!_b] _

Injection Pump-Idle Speed Adjustment:
Page A-55




Injection Pump-Idle Speed Adjustment
Page A-56

Section A-Adjustment, ‘Replacement and Repair
C Series

Turn the bumper spring clockwise until the data plate
specified ‘idle speed is obtained with normal idle
operation accessory loads (i.e, air--conditioning;
hydraulic loads, transmission). Tighten the locknut,
Torque Value: 8N'm - [72 in-b]’

RQV and RQVK Governor

10 mm Screwdriver and Tachometer
Idle adjustment on fuel injection pumps with RQV and
RQVK governors require setting of the idle adjustment
SCrew. ' '

Loosen the locknut and turn the idle adjustment screw
counterciockwise io raise the RPM; clockwise to de-
crease the idle speed until the data piate specified idie
speed is attained with normal idle operation accessory
loads (i.e.transmission, hydraulic, air conditioning).
Tighten the locknut,

Torque Value: 8N-m {72 in-1b]



Section A-Adjustment, Replacement and Repair

C Series

Air System Repalr Summary

COmponent To Tools

Be Replaced |

Intake Air Piping 8 mm Socket, Common
Screwdriver and Torque
Wrench

" intake Manifold 10mm Socket

Cover and

Gasket -

Aftercooler and 8mm, 10mm Socket

Gasket

Turbocharger ~ ~ 10mm, 15mm, 16mm,

and/or Gasket 7/16-inch- Wrenches

Exhaust Manifold 15mm Socket

and/or Gasket

Air System Repair Summary
Page A-57

Préparatury Steps*

Disconnect cold startmg aid,

-if used, and air plpmg

Disconnect cold star_ting aid if used,
remove air crossover tube and drain

coolant.

Disconnect intake and exhaust

piping. )
Dlsconnect intake and exhaust
piping, and remove the turbocharger.

*Removal of some chassis parts may be necessary to gain access to some engine components. Follow the equip-.
ment manufacturer's procedures and precautions for removing chassis parts.



¢
Intake Air Piping
Page A-58

Section A-Adjustment, Replacement and Repair
C Series
Intake Air Piping - -
Replacement

8 mm or Screwdriver o
Loosen the hose clamps and remove the air piping.

8 mm or Screwdriver

Use new hose piping and clamps as required. '
Tighten the hose clamps. - -
Refer to the manufacturers specifications for the
correct torque value. o



Section A-Adjustment, Replacement and Repair __ Intake Manifold Cover and Gasket
C Series Page A-59

Intake Mamfold Cover and Gasket
Replacement
Preparatory Steps:

* Disconnect the cold starting aid, if used.
* Remove the air crossover tube.
¢ Remove the high pressure fuel lines.

Remove the air intake mamfold cover ancl gasket

Plug intake with clean rag to prevent foreign matenal " “
\{>
from entering intake system.

cidevma
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Intake Manifold Cover and Gasket Section A-Adjustment, Replacement and Repair
Page A-60 C Sei"ie”s
Clean the sealmg surface R R
NOTE: Keep the gasket material and any.. other
material out of the air intake manifold. ‘

10 mm, 19 mm

Install the air intake manifold cover and a new gasket.
Install the high pressure fuel lines. |
Torque Value: 24N-m [18 ft-Ib]




‘Section A-Adjustment, Replacement and Repair
C Series

Assembile the intake piping and connect the cold starting
~aidif used. Vent the high pressure fuel lines.

Aftercooler and Gasket
‘Replacement
Preparatory Steps:

* Dis connect the cold starting aid, if used.
¢ Remove the air crossover tube.

® Drain 2 litres (2.1 U.S. Quarts) of coolant,
s Remove the high pressure fuel ines.

Aftercooler and Gasket
Page A-61
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Aftercooler and Gasket Section A-Adjustment, Replacement and Repair

Page A-62 C Series

Remove the coolant supply tube (1) and the coolant
return tube (2) (off highway engines).

10 mm

Remove the aftercooler housing and gasket.

Plug opening with clean shop rag to prevent foreign
material from entering air intake.




Section A-Adjustment, Replacement and Repair

C Series

clean the sealing surface.

"~ NOTE: Keep the gasket material and any other material

out of the air :ntake

10mm, 19 mm

Install the aftercooler hous:ng and anew gasket

Install the high -pressure fuel lines.

T_orque Value: 24N-m

[18 ft-1b] .

Aftercooler and Gasket
Page A-63
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Aftercooler and Gasket
Page A-64
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Section A-Adjustment; Replacement and Repair
C Series
8 mm
Install the coolant supply tube (1) and coolant return
tube (2). Install the air crossover tube.
Torque Value: 8N-m [72 in-lb]

-

Caution:Be sure to open the engine and aftercooler
vents to allow air to escape as the system is filled.
Refer to the procedure given on page 7-7. Vent the
high pressure fuel lines. |

Fill the coolant system with a mixture of 50% water
and 50% ethylene-glycol type antifreeze.



Section A-Adjustment, Replacement and Repair Charge Air Cooler
C Series ' Page A-65

Charge Air Cooler

~ Intake Manifold Pressure-Check -

Install pressure gauge, Part No. ST-1273, to the fitting Iy 21 kPa
SR i3 psil

intake manifold. | SR
Operate the engine at rated RPM and load. Record the
readings on the two gauges. :

If the differential pressure is greater than 21 kPa [3 psi],
check the charge air cooler for plugging. Clean or replace
if necessary.

ap

B

in the turbocharger outlet.
Install another pressure gauge, PartNo. ST-1273, inthe g

<>

Intake Ma:jifqld_-femjjérafturé-_checking
Install a temperature gauge in the intake manifold.

Lock the fan drive in the ON mode to prevent erratic test
results, This can be done by installing a jumper across
the temperature switch or supplying shop air to the fan.
Refer to the fan drive manufacturer for lock-up pro-
cedure. |

&% imaonsy

NOTE: Some trucks have a manual switch that will lock = N N, “\
SN L
on the fan. O N : [f

J
!
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Charge Air Cooler
Page A-G6

Section A-Adjustment, Replacement and Repair
C Series

Operate the engine at rated RPM and load. Record
the intake manifold temperature.

Measure the ambient temperature at least 60 96 cm
[2.0 feet] in frontof the vehicle.” .

The maximum temperature dlfferentlal must not be
greater than 7°C [45°F]. |

If the temperature differential is greater than 7°C [45°F],
check the charge air cooler for dirt and debris on the
fins, and clean as necessary. If the -problem still
exists, check the cooler for internal contamination or

plugging.

To check the charge air cooler for cracked tubes or
header remove the inlet and outlet hoses from the cooler.
Remove the charge air cooler.

Install a cap over the outlet side of the cooler, Install
a pressure gauge and a shop air supply line to the
mlet S|de of the cooler.



Section A-Adjustment, Replacement and Repair Turbocharger -
C Series Page A-67

Leak Check

Apply 276 kPa [40 péi] of air pressure to the cooler. If
the pressure drop is 35kPa [5 psi] orless in 15 seconds,
the cooler is okay. '

If the pressure drop is greater than 35 kPa [5 psi] in 15
seconds, 'the charge air cooler__must be repaired or re-
placed. Referto the CAC manufacturer for repair instruc-
tions. |

NOTE: A leak tank can be used to locate the air ieak.

ca200kd

Turbocharger
Repia cement
Preparatory Steps:

* Remove the air intake piping.
® Disconnect the intake and exhaust piping.
® Disconnect the wastegate actuator line.
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Turbocharger
Page A-68

ATEE adl i S

Section A-Adjustment, Replacement and Repair
C Series

10 mm
Remove the capscrews from the oil drain tube.

16 mm
Remove the oil supply line.



Section A-Adjustment, Replacement and Repair

C Series

15 mm and 1 mm_
- Remove the exhaust clamp,: turbocharger, and gasket.
Plug exhaust flange with clean shop rag to prevent for-
eign material from entering manifoid.

Clean the sealing surface. Inspect the sealing surface

‘and mounting studs for damage.

Turbocharger |
Page A-69
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Turbocharger Section A-Adjustment, Replacement and Repair
Page A-70 , ' C Series
s ' ] _ a Caution: If the turbocharger is not to be immediétély
A replaced, cover the opening to prevent any mater:al
from falling into the mamfold

G Install a hew gasket and apply an antl-—sesze compou nd
“ga\e/ to the mounting studs.




Section A-Adjustment, Replacement and Repair Turbocharger
C Series Page A-71
15 mm

 Install the turbocharger.

Torque Value: 45N-m {33 ft-Ib]

1T mm A e .

if required, loosen the turbine housing capscrews and
position the bearing housing to install the turbocharger
drain tube. |




Turbocharger Section A-Adjustment, Replacement and Repair
Page A-72 C Series
Install the hose and clamps on the turbochargerdrain
tube loosely. Install the drain tube and gasket on the

turbocharger.
Torque Value: 24 N-'m [18 ft-Ib]

Position the turbocharger drain hose to connect the
drain tubes; tighten the clamps. S
Torgue Value: 5N-m - [44in<lb]

If
tbotbhe




Section A-Adjustment, Replacement and R'epéir

Turbocharger
C Series

Page A-73
11 mm, Punch, Hammer

~-ifloosened, tighten the turbine hous:i'ng capscrews.
Torque Value: 11N-m = [100in-ib]

If -required, Iaosen_._t__he\'c_ompr'essor h(_ju?sing position the
housing to align with the air crossover tube,

//

2 i} - \ tbg00vh
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Turbocharger
. Page A-74

\

\ ibeeins
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Section A-Adjustment, Replacement and Repair
C Series

11 mm, Plastic Hammer |
Tighten the band clamp. Tap around the clamp with
plastic hammer and tighten again. - T
Torque Value: 8N:-m [7tin-ib]
NOTE: Effective Oct.1,1990 all holset Turbochargers
use silver plated nuts with the v-band clamp. The
silver plated nuts require a lower torque than the
stainless steel nut to provide the same v-band clamp
load. '

Caution: New turbochargers must be prelubricated
before start-up to prevent internal damage. =
Pour 50 to 60 cc [2 to 3 ounces] of clean 15W-40
engine lubricating oil into the oil supply fitting.Rotate
the turbine wheel to allow the lubricating oil to enter
the bearing housing.



Section A-Adjustment, Replacement and Repair : - Turbocharger

C Series . Page A-75
Install the exhaust outlet connection. ) _ =
~ Do not tighten the two mounting capscrews untit the ‘%l;r -
band clamp has been tightened. ' MET— _
Torque Value: Band Ciamp - 8N'm [70 in-Ib] AN
Capscrews ~ 43N -m (32 fi-Ib] ™ —
_ 1% J
. U -
pefcoha |
install the lubricating oil supply line. e R /
| o
Torque Value: 35N-m [26 ft-Ib] - o ——] , ' /
" _
WARNING: The oil supply line must not contact tur- %V ) \ \ ©
bine housmg The line can burn, causmg equipment /i
damage, and severe personal injury. ' @ : . /4
g . ¥,
@ & "‘tbemt;:




Exhaust Méanifold and Gaskets Section A-Adjustment, Replacement and Repair
Page A-76 ‘ C Series

] " Install the air inlet and exhaust piping. Install the
%5 Wastegate actuatorline.
Operate the engine and check for leaks.

ol

sy

xs900sa

Exhaust Manifoid and Gaskets

Replacement

Preparatory step:
® Remove the air crossover tube. | L
» Disconnect the air intake and exhaust piping.
e Remove the turbocharger, if used. |



Section A-Adjustment, Replacement and'Repair

: Exhaust Manifold and Gaskets
C Series

Page A-77
16 mm

Remove the exhaust manifold and gaskets.

Clean the exhaust manifold sealing surfaces.




‘Exhaust Manifold and Gaskets
Page A-78

Section A-Adjustment, Replacement and Repair
C Series -

16 mm -

- Install the exhaust manifold, new gaskets and lock plates.

Torque Value: 43N-m [32 ft-Ib]

Follow the tightening sequence shown in the illustration.

Apply an anti-seize compound to exhaust manifold
bolts upon reassembly.

Install the pa'rts previously removed, Operate the
engine and check for leaks.



Section A-Adjustment, Replacement and Répair Lubricating Oil System Repair Summary

C Series ' Page A-79
Lubricating Oil System Repair Summary
Component To Tools Preparatory Steps
Be Replaced
Qil Pressure 22 mm Socket, Ratchet Clean debris.
Regulator Vaive and Torque Wrench ' ' :
and/or Spring : _
* Lubricating Oil Thermostat 32 mm Socket, Ratchet and Torque Clean debris.
Wrench
Qil Cooler 16 mm Wrench, Ratchet, Drain coolant.
Element and/or - 10 mm Socket and Torque Remove the oil filter.

Gaskets Wrench

A warning A

Used engine oil can be carcinogenic and cause reproductive toxicity. Avoid inhalation of vapors, ingestion,
and prolonged contact with used engine oil.



Lubricating Qi Pressure Regulator, Valve and Spring Section A-Adjustment, Replacement and Repair
Page A-80 _ ' : G -Series
' Lubricating Oil Pressure Regulator,Valve

and Spring

Replacement
Preparatory step:
e Clean debris.

1 32mm
Remove the plug, spring and regulator valve. -




Section A-Adjustment, -Replacement. and Répair
C Series

32 mm

" Clean and inspect the bore and regulator valve before
assembly.
The valve must move freely in the bore.

Install the regulator, spring and plug.
Torque Value: 80N-m {60 ft-Ib]

Lubrica‘l':ing.' Oil Thermostét
Replacement
preparatory Steps:

e Clean debris

IS0 Al

]

Lubricating Oil Thermostat
Page A-81




Lubricating Qil Thermostat
Page A-82

Section A-Adjustment, Replacement and Repair
C Series
32 mm
Remove the [ubricating oil thermostat.

32 mm
Clean and inspect the lubricating oil thermostat bore
before assembty. ' ' '
Install the Jubricating oil thermostat.

Torque Value: 50N-m {37 ft-ib]



Section A-Adjustment, Replacement and Repair
C Series

Lubricating Oil Cooler Element and
Gasket
Replacement

Preparatory Steps:

# Drain the coolant. _
s Remove the lubricating oil filter.

Clean all debris from around the lubricating oil cooler.

Lubricating Qil Cooler Element and Gas_ket
Page A-83
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Lubﬁcéting-Oil Cooler Element and Gaslet Section A-Adjustment, Replabement and Repair

Page A-84 _ C Series

] 16 mm _ o ' -

lﬂ e ‘ 7 Remove the turbocharger oil supply line from the oil
' fitter head.

A%

10 mm . o
[—§J Remove the oil cooler cover, e[ement and gaskets.
NOTE: The efement will contain approximately 0.7

%) Liters [0.75 U.S. Qts.] of lubricating oil which will
drain when the cooler is removed from the engine.

Icﬂ Oﬂmd




Section A-Adjustment, Replacement and Repair

C Series
Clean the oil cooler sealing surfaces.

10 mm

Assemble the Iubricati’ng' oil cooler gasket, element, Cool-
er cover gasket, lubricating oil thermostat and oil cooler

cover to the cylinder block.

Install the filter head and gasket if removed.
NOTE: Be sure 10 remove the shipping plugs from the

new cooler element.

Head capscrews

Lubricating Oil Cooler | 24N-m 18 ft-Ib
Cover Capscrews
Lubricating Oil Filter | 24N-m 18 ft-Ib

Lubricating Qil Cooler Element and Gasket
Page A-85

1£300he




=
Lubricating Oil Cooler Element and Gasket
Page A-86

1b8trhd

Section A-Adjustment, Replacement and Repair

C Series
16 mm
Connect the turbocharger ocil supply line.
Torgque Value: 15N-.m [11 ft-Ib]

Install a new lubricating oil filter.
Follow the manufacturer's instructions for tightening.



Section A-Adjustment, Replacement and Repair

C Series

NOTE: Be sure to open the engine and aftercooler vents
1o alow air to escape as the system s filled. Referto Sec-
tion 7.

* Fill the coolant system and operate the engine to check
for leaks. '

Stop the engine and check the coolant and lubricating oil

level. '

<=

Lubricating Oif Cooler Element and Gasket
Page A-87

Jrasﬂo;r!
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Electrical System Repair Summary : " Section A-Adjustment, Replacement and Repair
Page A-88 _ C Series

Electrical System Repair Summary

ComponentTo Tools ' Preparatory Steps
Be Replaced
Starting Motor Ratchet, 16 mm Socket, _ Disconnect ground cable to battery.
: ' 19 mm Wrenc¢h,and Torque Wrench
Alternator ' Ratchet, 8 mm, 13 mm and . Disconnect ground cable to
17 mm Socket and Torque ' battery and remove drive belt.

Wrench, 1/2 inch Square
Drive Breaker Bar

A WARNING A

Batteries can emit exploswe gas. Ventilate' area before working on around battery. Keep flame, cigarettes,
pilot lights, sparks, wiring switches, equipment, and other ignition sources away. Remove negative () cable
first and attach it last.



Section A-Adjustment, Replacement and Repair Starting Motor
C Series Page A-89

Starting Motor
~ Replacement '
Preparatory Steps:

» Disconnect the ground cable from the battery.
+ |dentify each electrical wire with a tag indicating

location.
19 mm o _- o
Remove the baitery cable from the solenoid. o

-
abga0ma




Alternator - Section ArAdjustment Replacement and' Repair
Page A-90 c Serles
- o 16mm O T R
Remove the starting motor and spacer. ., e
install the starting motor in the reverse order of removal

Torque Value: 43 N'm [32 ft Ib]

Alternator

Replacement
Preparatory Step:
¢ Disconnect the ground cable from the
battery terminal.
¢ Identify each electrical wire with a tag indicating
location.
¢ Remove the drive belt.



‘Section A:Adjustment; Replacement and Repair Alternator
C Series Page A-91

Remove the cabscrew (A) fromthe alternatorlmk
Remove the capscrew (B) from the support bracket.

18 mm, 19 mm
Remove the alternator mounting capscrews and nuts.
Remove the alternator. -




Alternator
Page A-92

SectionA—_A_djustmen_t_,’-'.R_ep_lac__ement and Repair
C Series
Position the alternator on the bracket and secure. it
with the mountlng Capscrews, _ o .
Do not tlghten at thls tlme B

Connect the alternator link to the alternator. Finger

- tighten.

NOTE: Make sure the alternator link is properly
positioned for correct belt alignment.



Section A-Adjustment, Replacement and 'Repair Alternator
C Series _ Page A-93

15 mm, 18 mm, 19 mm

" Tighten the alternator mounting capscrew. li.l
Torque Value: '
A=43N-m [32 fi-lb]

B=24N-m {18 fi-ib]

Install the drive belt.
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Alternator Section A-Adjustment, Replacement and Repair
Page A-94 C Series

NOTES
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Section V -Specifications and Torque Values
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General Specifications Section V ~Specifications and Torque Values

Page V-2 C Series
| General Specifications .
GENERAL ENGINE DATA : 6C8.3 .. BCT83 6CTA8.3 £8.3
Bore-mm [in.] : 11414.49]
Strok-mm [in ] 135[5.32]+
Disptacement-liter [in. 7] -~ B.27[504.5] -
Engine Weight (Dry Weight) 603-612Kg[1330-1350 1b]
(Wet Weight) 635-658Kg{1400-1450 Ib]
Firing Order ; 125-3-6-2-4 v
Valve Clearances . T
-lntake-mm [in.] . 0.30{0.012] -
-Exhaust-mm [in.] : 0.61{0.024] : e g
Compression Ratio 16.4: 1 17.3: 1 16.5: 1. 17.3: 1¥118: 1**
Rotation,viewed from the front of theEngine o T o
Aspiration Clockwise
-Naturally Aspirated x
-Turbocharged x : x S
-Aftercooied : x : '
-Charge Air Cooled (CAC} x

*Migh Torque (Peak Torque 700 ft/Ibs and above)
**Low Torque {Peak Torque 700 ft/lbs and below)



Section V -Specifications and Torque Valtjeé_' General Specifications

C Series ' ~ Page V-3
LUBRICATION SYSTEM 6C8.3 6CT8.3 6CTA8.3 = c8.3
Lubricating Oil Pressure at e GG [10] :
Idle- (Minimum Allowable) kPa [PSI]
Lubricating Oil Pressure at Rated : 207{30]
- (Minimum Allowable} kPa [PSI] : _
Regulating Vaive Opening : 518[75}
Pressure kPa [PSI] _
Differential Pressure to Open the _ 172{25]
Filter Bypass Valve -kPa [PSI] .
Lubricating Qil Capacity of Pan 18.9[20}
(High-Low) -Liter [U.S. Qts.] . 16.3[16]
COOLING SYSTEM o R |
Coolant capacity {Engine Only) 9.9 [10.5] 9.9 [10.5] 10.9 [11.5] 9.9 [10.5]
-liter {U.S. Qts.] L
Standard Modulating Thermostat ~ Start 83[181] -~ Fully Open 95[203]
-Range-"C [°F] . '
Pressure Cap-kPa [PSi] Min 50[7]
Maximum Afiowable Top Tank 100°C[212°F]
Temperature®C [°F]
Minimum Recommended Top Tank 70°C{158F]

Temp. °C [°F}



I

General Specifications
Page V-4

Section V -Specifications and Torque Values

INTAKE AIR, EXHAUST = »
AND FUEL SYSTEM _ 6C8.3

C Series

6CT8.3 6CTAS.3 c8.3

Maximum Allowable air Intake

Restriction at Rated Speed and Load

with Dirty Air Filler ElementmmH0 -

lin. H,0l 508 [20]
Maximum Allowable Exhaust ' .

635 [25] ~ 635 [25] '635 [25]

76[3]

Restriction at Rated Speed and '

Load-mm Hg [in. Hg}
Maximum Fuel Filter Pressure Drop
Across Filters kPa [PSH]

152[6]

34(5]

Maximum Aliowable Return Line

Restriction-mm Hg [in Hgl
Maximum Inlet Restriction to Fuel

518[20.4]

Transfer Pump mm Hg [in Hg]

*with catalyst

100[4]



Section V -Specifications and Torque Values.
C Series
ELECTRICAL SYSTEM

General Specifications
Page V-5

Minimum Recommended Battery Capacity

Battery Size Ambient Temperatures

-18°C (O°F) O_°C_(32°F)
Cold “Reserve " Cold Reserve
Cranking Capacity Cranking Capacity
. Amperes A_r_r!wpfmrgg _______________ Amperes Amperes
12 Volt 1800 . 640 1280 480
24\/01{** ' 500 320 640 240

*The number of plates within a given batlery size determines reserve capacity. Reserve capacity determines the length of nme
sustained cranking can occur. .

*Per Battery (Two 12 voit batteries in series} CCA ratings are based on- 18°C [0°F1.

Batteries (Specific Gravity} :

Specific Gravity |State of Charge
at27°C [BOF] o
1.260-1.280 100%
1.230-1.250 75%
1.200-1.220 50%
1.170-1.190 25%
1.110-1.130 _Discharged




Fuel Recommendations/Specifications Section V-Specifications and Torque Values
Page V-6 C Series
Fuel Recommendations/Specifications '

A Warning: Do not mix gasoline or alcohol with diesel fuel. This mixture can cause an exploslon.

Caution: Duse to the precise tolerances of diesel injection systems. it is extremely important that the
fuel be kept clean and free of dirt or water. Dirt or water In the system can cause severe damage to
both the fuel injection pump and the nozzles.

NOTE: The use of diesel fuei blended with lube oil is not acceptable for engines equped with a catalytic converior.

Automotive engines for _model year-1 994 and beyond are equipped with a catalyst as a part of em ission control.
Use ASTM No. 2 D fuel with a minimum Cetane number of 40. 'No. 2 diesel fuel gives the best economy and per-
formance under most operating conditions. Fuels with Cetane numbers higher than 40 may be needed In high alti-
tudes or extremely low ambient temperatures to prevent misfires and excessive smoke. . :
At operating temperatures below 0°C [32°F], use a blend of No. 1 DandNo. 2D fuels, also known as “wmterlzed”
No. 2 D. - : :
NOTE: No. 1D fuel can be used, however, fuel economy and performance will de’creas'e

Use low sutfur content fuel having a cloud point that is at least 10 degrees below the lowest expected fuel tempera-
ture. Cloud point is the temperature at which wax crystals begin to form in diessl fusi,

The viscosity of the fuel must be kept above 1.3 centistokes at 40°C [104°F] to provide adequate fuel system lub-
rication.

For a more detailed description of fuel properties, refer to Fuel For Cummins Engines, Bulletin No. 3379001-04. o

The following chart lists acceptable alternate fuels for MidRange engines.



Section V ~Specifications and Torque Values .. .Fuel Recommendations/Specifications
C Series Page V-7

Acceptable Alternate Fuels Compone'nt:-WearlDurability. N T

“Fuel [ 7 77 Besch 17 7 Nlppondenso
Type | _ inllne Pumps _' R - '_ EP-9

~ NO. 1- DDleseI L ok OK

NO. 2 Fuel Ol o oK e e SRR N
NO. 1-KKerosene | . OK N oK. .
NG 2K Kerosene Lo P G GR
JetA ol e g e e e R

S et ACT e[ QK e e e QR
JP-5 e s QR e b e e e OK L
Jet-B S P Notok U Notok '
Cite S NO! Ok B R NOtOk "

NOTE Any adjustment to compensate for reduced performance with a: fuel system usnng alternate fuel is not war-
rantable.

NOTE: Wear on any mid-range fuel injection pump component attributed to the lack of lubrication in the fuel is not
a warrantable repair.
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Engine Lubricating Oil Recommendations Section V-SpecificatiOns and Torque Values
Page V-8 L o © GCSeries

Englne Lubrlcatmg Oil'Recommendations

The use of quailty engine lubricating oils combined with appropriaf‘e lubricating oil drain ‘and filter. change'interva!s
is a critical factor in mamtalnmg engine performance and durab[liiy

Cummins Engine Company, inc.recommends the use of a high quality SAE 1 5W-40 heavy duty engme lubricating
oil {such as Cummins Premium Blue) which meets the American Petroleum institute (API) performance classi
fication CF4/SG. _ _

NO TE: CE/SG/SF engine lubricating oils can be used in areas where CF4 oil is not yet available, butthe Jubricating
oil change interval must be reduced to one half the interval given in the maintenance shcedule.

A sulfated ash limit of 1.0 mass percent is suggested for optimum valve and piston deposit and iubrlcatmg oil con-
sumption control. The sulfated ash must not exceed 1.85 mass percent.

Lubricating Oil Viscosity Recommendations

The use of multi-viscosity lubricating oil has been found to :mprove tubricating oit consumption control. and improve
engine cranking in cold temperatures while maintaining lubrication at high operating temperatures.

While 1 5W-40 lubricating oil is recommended for most climates. refer to the accompnaymg table for lubrlcatlng oil
viscosity recommendations for extreme climates. - :



Section V -Spedifications and Torque Values
€ Series

Englne

Lubrlcating oil Flecommandatlons
'Page V-9

For further details and discussion of engine lubricating oils for Cummins engmes ‘efer to Bulletln No. 3810340

Cummins Engine Oif' Recommendatlons

Caution: Limited use of low viscosity lubrlcatmg oils,
such as 10 W-30 may be used to aid i in starting the en-
gine and pro\m:lmg sufficient oil flow at ambient tem-
peratures below -5 °C [23 °Fl. However, continuous use
of low viscosity lubricating oils can decrease engine life
due to wear. Refer to the accompanying chart. '

" | All Seasons .

| Winter Conditions | .

| Arctic Conditions | = e L
' °C 4030 -20 -0 O 10 20 3040 50

°¢ .40 -30 -20 -10 0 10 20 30 40 50
"F 4022 4 14 32 50 58 86 104122

L °F 4022 -4 14 32 50 58 86 104122




Engine l;ubricating Qil Recommendations

Section V-SpecificatiOns and Torgue Values

Page V-10 C Series
B : Is your vehicle one of those below? £s | Change Intervat
Is your vehicle an on YES —Regional Haul Truck YES KMQ MILES HOUF{S MOS
Highway application? —Coach Bus 16,000 10,000 250 3
HVehac!e acoum, 8000 mifes/mth. or. more - — -
[NO |
Use the fellewing cil drain intervals for .);'OUI' i.Elill|:l|{Cﬂt.EUI1(‘I): (1)0r wh|che\,rer comes ﬁrs{ if your ap-
NO ;EE"EQIE;‘:P Ly (§<3:]0 “é‘"agns *‘2";(? S Mgs .+ plcation-accumulates high hours
Sa A b . -
Mixer/Dumper 10,000 6000 250 - .3 . a"Id '0(;" mileage, the ;hange inter-
Del. Truck 10,000 6000 250 6 valis determined by ours.
Shuttle er Transit Bus - 10,000 5000 - 250 3 ’ : ST
_ _ School Bus 10008 g‘ggg ggg g -Exnmple Transit:buses and refuse.
1 1s your vehicle used in a _ Recraationsl Vohicle  10.000  £.000 250 6 Trucks may average 16 Km/h{10 MPH]
Construction, Miningor | screational Yencs : :
. p YES when used in an ali urban route. il
Logging Application? Use the following oif drair imtervals for your application(1}: drain intervals in those applications
VEHICLE/EQUIFP KM MILES HRS MOS H
Truick Crane 10,000 6,000 250 3 . @re 4800 Km([3,000 mil.or less.
Yard Spotter 10,000 6,000 250 3
NO Paver N/A, NFA 250 6
Cranes NIA MNIA 250 [
Backhoe N#A N/A 250 5}
Dozer N/A NAA 250 5
f : Scraper MF& A 250 i]
Is your vehicle used in an
Agricuitural or Stationary YES Skidder WA WA 250 §
ol
Pawer Application’ Use the following ol drain intervals for your application(1):
VEHICLE/EQUIP HOURS MONTHS
Farm Tractors 250 B
Combines 250 §
NO Irrigation Equip 250 8
Generator Set 250 31
Air Compressor 250 §
Fira Pump 250 &
Change Interval Pleasure Boat 250 6
KM~ MILES HOURS MOS Work Boat 250 3

10,000 &,000 250 3




Section V-Specifications and Torque Values Engine Lubricating Oil Recommendations
CSeries. _ Page V-11

Arctic Operation

if an engine is operated in ambient temperatures consistently below-23°C [-10°Fl and there are no provisions to
keep the engine warm when it IS not in operation, use a synthetic CC/CE engine lubricating ofl with adequate low
temperature properlles such as; 5W-20 or 5W- 30.

The oil suppller must be respon5|ble for meetmg the performance service spe(:lﬁcations

Cautlon The use ‘of a synthetic base oil does not justify extended lubricating oil change intervals.
Extended Iubncatmg oil change intervals can decrease engine life due to factors such as; corrosion,
deposits and wear _
Special “breakin” engine Iubricatlng o:ls are not recommended for new or rebuilt Cummins engines. Use the same
type lubricating oil durmg the “bredk in” as that which is used in normat cperation. :

Caution: A sulfated ash limit of 1.85%has been placed on all engine lubricating oils recommended for
use in Cummins engines. Higher ash Iubrlcatmg oils may cause valve and/or piston damage and lead
to excessive lubricating oil consumption. .
For natural gas engines, asuifated ash range of. 03 to 85 mass percent is recommended Cummins Engine Com-
pany, Inc., does not recommend the use of ashless lubricating oils for natural gas engines.
Additional information regarding lubricating oil availability throughout the world is available in the“E. M. A. Lubricating
Oils Data Book for Heavy Duty Automotive and Industrial Engines. ’ | The data book may be ordered from the engine
Manufacturers Association, One lllinois Center, 111 East Wacker Drive. Chicago, IL U.S. A. 60601. The
telephone number is: (312) 644-6610.
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Coolant Recommendations

Antifreaze

SPECIFICATIONS-Use low silicate antlfreeze which meets ASTM 4985 test (GM6038 spec.) criteria.
CONCENTRATION-Antifreeze must be used in any climate for both freeze and boiling paint protect:on Cummlns
recommends a 50 percent concentration level (40 percent 1o 60 percent range) of ethylene glycol or propylene
glycol in most climates. Antifreeze at 68 percent concentration provides the maximum freeze protect;on and must
never be exceedéd under any condition. Antifreeze protection decreases above 68 percent. '

Ethylene Glycol . _ ~ Propylene Glycol .
40%=-23°C [-10°F] | - 40%=-21°C [-6°F] .
50%=-37°C [-34°F] -~ 50%=-33°C [-27°F]
60%=-54°C [-65°F] ' ' 60%= -49°C [-56°F]
68%=-71°C [-90°F] ' ‘ 68%= -63°C [-82°F]

CONCENTRATION TESTING-Antifreeze concentration must be checked using a refractometer (such as Fleetguard
Part No. CC2800). "Floating ball"type density testers or hydrometers are not accurate enough for use with heavy
duty diesel cooling systems.

COOLANT CHANGE RECCMMENDATION-The coolant must be drained and replaced every 385,000 km
[240,000miles], 6,000 hours or 2 years {whichever occurs first) to elimihate buildup of harmful chemicals.
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Supplemental Coolant Additives - . .

SUPPLEMENTAL COOLANT ADDITIVES {SCA). Are recommended for all Cummins cooling systems. Antifreeze
alone does not provide sufficient corrosion protection for heavy duty diesel engines.

DCA4 is the recommended SCA for all Cummins engines.Other brands can be used provided they prowde adaquate
engine protection and do not cause seal or gasket degredation or corrosionffouling. '
SCA CONCENTRATION-The recommended concentration level of DCA 4 is 1.5 units per 3.7 liter {1 U. S.gallon].
The DCA4 concentration must never exceed 3.0 units per 3.7 liter [1 U.S.gallon] nor falf below 1.2 units per 3.7
liter [1 U.S.galion].

DCA4 FILTER CHANGE INTERVAL-Supplemental Coolant Addatives deplete during normal engine operation.
Cummins recommends that the level be maintained by instatlation of a service coolant filter on the eng:ne at every
10,000 km 16,000 miles] 250 hours or 3 months interval.

Coolant Test Kits

DCA4 CONCENTRATION TESTS-As noted above, the primary method is to maintain proper DCA4 concentration
levels by changing the service coolant filter at every 10,000 [6,000 mil 250 hours or 3 months. Fleetguard DCA4
“dip strip” test Kit Part No. CC 2626 or Fleetguard Monitor C Part No. CC2700 must be used if testing is deemed
necessary due to: _

— addition of untreated make up coolant in excess of 5.7 liters [6 U. S.quarts] between maintenance intervals.

— troubleshooting of cooling system problems in the fleet (such as corrasion or seal leakage)

— An optional program in some fleets to monitor SCA levels to determine if maintenance intervals are acceptable.
NOTE: The practice of using a test kit to determine when to add or change the coolant filter is specifically not re-
commended. No other test kit (such as the Fleetguard Titration Test Kit Part No. 3300846-S or the 3825379-S)
can be used on Cummins engines with DCA4.
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DCAA4 Unit Maintenance Guide -
- Fleetguard® Part No. Cummins Part No. DCA4 Units
" DCA4 Liquid . - S

DCA 60L o 3315459 _ 4%

DCA4 Filter

WF-2070 3318157 2

WF-2071 3315116 .4

WF-2072 _ 3318201 6

WF-2073 3315115 8

WF-2074 . 3316053 ' - 12

WF-2077 - None . 0

*If DCA 0L is used, do not use a coolant filter that contains coolant additives. The combination of liquid and filter
coolant additives will result in overconcentration.
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DCA4 Maintenance Guide

Coolant Recomméndations
Page V-15

Maintenance Invervals

. 3 Months
Total Cooling System 250 Hours
Capacity Liters L initial Charge (B} . 10,000 KM
[U. S. Gallons] {A) ' ' (6,000}

301057 [6-12] WF-2074 | WF-2070

Notes:

A, consult the vehicle equipment manufacturer's maintenance information for total cooling system capacity.

B. After draining and replacing the coolant, install the initial per charge coolant filter to provide the recommended
tevel of DCA4 concentration.

C. Change coolant filters at regular intervals to protect the cooling system.

D. Check the coolant additive concentration regularly. Check cooling systems using DCA4 only with DCA4 Coolant
Test Kit, Fleetguard ® Part No. CC-2626.
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Filter Selection

Lubricating Oii Filter

3825970 (LF3000) Standard Six Cylinder Aplications
Fuel Filters

A= Standard Filter used as secondary fllter in dual
filter apphcauons ST :
B= Fuel Water Separator Primary f:lter for dual filter
appilcatlons
C=Fuel Water Separator used in single filter appli-.
cations.
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Socket Or

Wrench Size

MM (inch)

10
8
13
13
=10
13
5 Hex
18
8
15
16
11
10
13 -
16
24
19

Engine Component Torque Values

Torgue
N-m

AftercoolerMountmg TP~

Aftercooler Water Hose clamp S - |
Alternator Link... PP SPTURUUOR .
Alternator Mountlng Bolt (10 15 SI) pveessnrn . 43

- Alternator Support (UPPer)......coivvvvievieee e eesesss v 24

Belt Tensioner to Bracket.........coecerreeinnen s 43
Belt Tensioner Bracket 10 BIocK........ccvvcvecveiice e 24
VIBration DAMPET.......oceeeveeririci e eesietsieeeeeeeecroreesoveevenenennes 200
Crossover Clamp.........cccovevcoeeciceee et B
Exhaust Manifold..............ccocoiee e 43

- Exhaust Outlet Pipe Mounting.........cccoecvveeciiiiiicceeeeen,. 43

Exh Outlet Pipe, "V" Band Clamp......c..covveeeeeeeereeeee e eieieeens 5
Fan Bracket Mounttng 24
Fan Hub... - U : .
Fan Hub (60 mm Bolt Clrcle) rrrerrere s 43
Flame Start Aid 40
FIYWheel.........ccooo e e 137

Engine Component Torque Values

Page V.17

IFt-Ib]

[ 18]

{48 in-Ib]
[ 18]
[32]

[ 18]
[32]

[ 18]

[ 148]
{48 in-Ib]
[32]
[32]

[48 in-Ih]
[ 18]
[32]
[32]

[ 30
[101]
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Socket Or

Wrench Size

MM (Inch}

18
(1/2)

Engine Component Torque Values (Continued)

Ftywheel Housing....
Flywheel Housing Draln PEug
Front Gear Cover Cap.

Front Engme Support Mountmg- e sees oo eeseemeeee oo

Fuel banjo Screw (in Filter Head)
Fuel Vent Screw in Banjo....
Fuel Filter...

Fuel Low Pressure Supply and return at fuei lnjectlon Pump
Fuel Low Pressure Return at Filter Head.............................. R

Fuel Filter Adapter Nut.

Fucl Ling Fiting (High Pressure)"

Fuei Line Fitting {High Pressure}...

Fuel injection Pump Drive Gear (A}
Fuel injection Pump Drive Gear (MW)..........o e,
Fuel Injection Pump Drive Gear (P)..........coov oo,
Fuel Injection PUmMP LOCK. ... e e

Fuel Injection Pump Mounting Nut...

Fuel Injection Pump to Bracket...

Fuel Injection Pump Vent Screw (PES MW)

Fuel Solenoid Bracket. ..

Fuel Injection Pump Support bracket to Cyllnder Block

Section V.8pecifications and Torque Values

C Seties
Torque o
Nemo [Ft-ib]l .
77 [57]
. 43 f 32]
- Hand Tighten .-
112 [ 82]
24 [ 18]
9 {80 in-Ib]
3/4 Turn After Contact
24 [18] -
9 [80 in-Ib]
32 [ 24]
24 [18]
30 [22]
70 [52]
105 [77]
131 [144]
17 {11]
43 f32
24 (181
5 " [48 in-Ib]
43 [32]
43 [32]
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Engine Component Torque Values {Continued)

Socket Or

Wrench Size Torgue
MM {Inch) -~ N'-m  [Ftb}
8 Fuel Solenoid Mounting.............. 10 [84 in-ib]

10 " Fuel transfer Pump Mountlng!Cover P!ate 24 [18]

18 Engine Lifting Bracket........cocecuecccvnireesienecicee e eeeeseeseees e, 77 1571

L0 GEAF COVEN ..ottt ee s IR 24 [ 18]
10 Injector Fuel Drain Manifold.........c..oooeeeeremoeoeeoeeon weeeee 9 [80in-Ib}

.10 Injector Retaining ¢apscrew... 24 [18]

10 . Intake Manifold CoVer. ... ..oummiriceerer e, 24 [ 18]
118131 Lubricating Ol FReT........oovorrvo.oo.. et RS- Turn After Contact

10 Lubricating Oil Cooler COVeT.........c.uuurvereereieearn.n, et 24 [ 18]

17 Lubricating Oil Pan Drain PIUg............ceurreoeeeeeeeeesreens s veenssnnene. 80 [ 60]

17 . Lubricating Ot Pan Heater Plug........................ eeerina e e rres _ 80 [ 60]

.32 Lubricating Qil Pressure RegulatorValve......................'...,.._.._ ......... , 80 [ 60]

32 .. Lubricating Oil Thermostat... SO PRTUPR s | S [37]

15.:  PTO Adapter.... - 77 [57]

13 - PTQ Adapter Cover F’Iate A Dnve ........ et teemeeeeeeaenannans SO 43 [32}

=15 PTO Adapter Cover Plate B DRIVE......c...voov e eeeveeeesssesss e, 77 {57]

(3!4) PTO Gear Nut A Drive 100 { 74]
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Engine Component Torque Values {Continued)

Socket Or
Wrench Size . : Torque o
MM (inch) | N-m [Ftdb]
(15/16) PTO Gear NUt B DIVe...c..o.vvcircec e 134 . {100]
(11/18)  PTO Flange Companion..................... ety tnreereeeabeeeneeeareranrarreanters . 85 [63]
14 Rocker Lever Nut... e 20 [ 18]
15 Starter Mounting (12 F’omt) ...................................... S S 77 157 _
10 Tachometer Drive Retainer.........ccoincmmnnnivincccecncnnn. 3 [24 in-lb]
10 Thermostat Housing.............. 24 [18]
T-25 Torx  Timing Pin Flange Mountmg v 5+ [48 in-Ib]
13 ~ Turbine Housing............ h 11 [86 in-Ib]
11 Turbocharger Compressor Housmg Clarnp 6 [50inHb]
15 Turbocharger Mounting Nut... ' 32 [24]
10 Turbacharger Drain Tube... o et 24 (18]
16 Turbocharger Ol Supply (Both Ends) reeeteeneeevsnees e irennanns 35 [ 26}
8 Water Hose Clamps........cccooe.., 5 [ 48 in-Ib]
(3/8)  Water Inlet Plugs... 34 [25]
13 - Water Pump Mountmg et annneinnes 24 [ 18]
15 Valve Cover... 24 [ 18]
- Vaive Cover O|I F|II " Hand Tighten
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Lubricants and Sealants-Engine Assembly

Use the sealants listed below or sealants containing equivalent properties.

Description Sealing Method

1. Pipe Plugs Precoated teflon or pipe sealer.

2. Gaskets ' ‘No.sealant required.

3. Cup Plugs Loctite » 277 or Cummins Sealant 3375068
4. O-rings S " No sealant required. :
5. Rear Camshaft Expansion Plug - . - - Loctite= 277 or Cummins Sealant 3375068
6. Fuel Pump Studs . . Loctite s 242.

7. Turbocharger drain (in block) . . Loctite » 277 or Cummins Sealant 3375068
8.dipstick Tube (in block) Loctite = 277 or Cummins Sealant 3375068
9. Wet Flywheel Housing to Block . Three Bond Sealant 3823494

10. Rear Seal {in rear cover) No Sealant

11. Timing Pin Housing Capscrews No sealant

12. Side Qil Fill Loctite = 277 or Cummins Sealant 3375068
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Use the lubricants listed below or lubricants containing equwatent propertles

Parts Lubricant Required

Connecting Rod Bearings : -Lubriplate 105

Main Bearings Lubriplate 105

Camshaft Lobes and Journals - " Lubriplate 105

Tappets - Lubripiate 105

Pistons ) ' : 15 W-40 Engine Lubricating Qil

Piston Rings o 15 W-40 Engine Lubricating Ol

Piston Pin -' 15 W-40 Engine Lubricating Oil ~

Rocker Assemblies 15 W-40 Engine Lubyricating Qil

Push Tubes . : 15 W-40 Engine Lubricating Qil + Lubnplate
' 105 in cup

Cylinder Liner O Rlng ' ' 15 W-40 Engine Lubricating Oil-
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Capscrews-under head and on threads, as follows: o o

¢.Main Bearing Capscrews " 15 W-40 Engine Lubricating Oil

¢ Cylinder Head Capscrews - 15 W=-40 Engine Lubricating -Qil

¢ Connecting Rod Capscrews 15 W-40 Engine Lubricating Gil

¢ Flywheel Mounting .Capscrews 15 W-40 Engine Lubricating Oil

¢ Damper Mounting Capscrews 15 W-40 Engine Lubricating Qil

e All Other Capscrews . Preservative Lubricating Oil or

_ 15 W-40 Engine Lubricating Qil

Valve Stems and Seals 15 W-40 Engine Lubricating Oil

Lubricating Qil Pressure Regulator 15 W-40 Engine Lubricating Oil
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Capscrew Markmgs and Torque Values 8 B

Caution:When rep[acmg capscrews,always use a capscrew of the same measuremant and strength
as the capscrew being replaced. Using the wrong capscrews can result in engme damage. -
Metric capscrews and nuts are identified-by the.grade number-stamped on the head of the capscrew or on the sur-

face of the nuts. U. S. Customary capscrews are identified by radial lines stamped on the head of the capscrew
the following examples mdzcate how capscrews are |dent|faed :

Metric -M8-1.25x25 _ _ U. §. Customary [5!16x3x| 1{2]
M8 126 . 26 . . . 516 8 .. 1-m2.
Major Distance Length Major Number Length
Thread Between in Thread . Threads in
Diameterin  Threads in Millimeters Diameter per inch Inches
Millimeters in Inches

NOTES:
1. Always use the torque values listed in the following tables when specific torque values are not available.

2. Do not use the torque values in place of those specified in other sections of this manual.

3. The torque values in the table are based on the use of lubricated threads.

4. When the ft-Ib value is less than 10, give consideration to converting the ft-ib value to in-lb 1o obtain a better
torque with an in-Ib torque wrench. Example: 6 ft-Ib equals 72 in-Ib.
Millimeters
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Capscrew Markings and Torque values-Metric

Commercial Steel Class
8.8 10.9 12.9
Capscrew Head Markings

<
e &
Body :
_Size Torque Torque : Torque
Diam Cast lron Aluminum Cast Iron Aluminum Cast Iron Aluminum

mm Nm ft<lb Nm ftdb Nm ftidb Nm ftslb Nm ftlb Nm ft-lb

6 9 7 7 5 12 9 -7 5 12 9 7 5
7 14 10 11 8 18 13 11 8 23 18 11 8
8 25 18 18 13 32 23 18 13 40 29 18 13

10 40 30 30 22 60 45 30 22 70 50 . 30 22
12 70 56 55 40 105 77 55 40 126 95 55 40
14 - 115 85 90 66 160 118 90 66 195 145 90 66
16 180 133 140 103 240 177 140 103 200 210 140 103
18 230 170 180 133 320 236 180 133 400 290 180 133
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