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Foreword

This manual contains mformatlon for the correct operation and maintenance of your Cummms engine. Italso inclu-
des inportant safety information, engine and systems specifications, troubleshootmg guidelines, 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, specification, and recommended maintenance guidelines in this manual are based on infor-
mation in effect at the time of printing. Disel Engine plant of DongFeng Automobile Co, Ltd.reserves the right to
make changes at any time without obligation. If you find dlfferences between your engine and the information in
this manual, contact us. : :

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

Dongfeng Cummins Engine Co., Ltd
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Important Reference Numbers

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

Engine Model

Engine Serial Number

Engine Specification Number

Fuel Pump Part Number
Filter Part Numbers:

* Air Cleaner Element

* | ubricating Oil

* Fuel

* Fuel Water sparator
Belt Part Number
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To The Owner and Operator

Preventative maintenance is the easiest and least expensive type of maintenance. Follow the maintenance sched-
ule 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).
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About the Manual

This manual contains information needed to correctly operate and maintain your engine as recommended by
Dongfeng Cummins Engine Co., Ltd. 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.
This manual does not cover vehicle or equipment maintenance procedures. . Consult the vehicle or equipment
manufacturer for specific maintenance recommendations.

Numerous illustrations and symbols are used to aid in understanding the meaning of the text. Refer to page i-5 for
a complete listing of symbols and their definitions. ‘
Each section is preceded by a “Section Contents” to aid in locating information more quickly.
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How to Use the Manual

This manual is orgariized according to intervals at which maintenance on your engine is to be performed. A table
which states the required intervais 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 performed.
In 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 recording date, mileage / kilometer or
hours, and which maintenance checks were performed is located in Section 2. ,
Refer to Section T for a guide to troubleshooting your engine. Follow the directions given on page T — 2 to locate
and correct engine problems. , .

Refer to Section V for specifications recommended for your engine. Specifications and torque values for each en-
gine systern 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 symbolis appears the meaning defined below:

A

A

e & ®

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

CAUTION-Minor personal injury can resuit
or a part, an assembly, orthe engine can be

damaged if the caution instructions are not
followed.

Indicates a REMOVAL or DISASSEMBLY
step.

Indicates an INSTALLATION or ASSEMBLY
step.

INSPECTION is required.

CLEAN the part or assembly.

PERFORM  a mechanical or time MEASU-
REMENT.

LUBRICATE the part or assembly.

indicates that a WRENCH or TOOL SIZE will
be given.

TIGHTEN to a specific torque.
PERFORM an electrical MEASUREMENT.

Refer to another location in this manual or an-
other publication for additional information.

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



Symbols

Page i~6

Simbolo

Section i~Introduction
B Series

Los simbolos siguientes son usados en este manual para clarificar el proceso de las instrucciones. Cuando aparece
uno de estos simbolos, su significado se especifica en la parte inferior.

A

A

ADVERTENCIA-Serios danos personales o
dano a la propiedad puede resultar si las in-
strucciones de Advertencia no se consid-
eran.

PRECAUCION-Danos menores pueden re-
sultar, o de piezas del conjunto o el motor

-puede averiarse si las instrucciones de Pre-

caucion no se siguen.

Indica un paso de REMOCLON o DE-
SMONTAJE.

Indica un paso de INSTALACION o MON-
TAJE.

se requiere INSPECCION.

LIMPIESE la pieaze o el montaje.

EJECUTESE una MEDICIONmecanica o del
tiempo.

LUBRIQUESE la pieza o el montaje.

lindica que se dara una LLAVE DE TUER-
CAS o el TAMANO DE HERRAMIENTA.

APRIETESE hasta-un par torsor especifico.
EJECUTESE una MESICION electrica.

Para informacion adicional refierase a otro
emplazamiento de este manual o a otra
publicacion anterior.

El componente pesq 23 kg [50 Ib] 0 mas. Para
evitar dano corporal empleen una cabria u ob-
tengan ayuda para elevar el com ponente.

/
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In diesem Handbuch werden die folgenden Symbole verwendet, die wesentliche Funktionen bervorheben. Die
Symbole haben folgende Bedeutung: ~ ~

ZIOF X

WARNUNG-Wird die Warnung nicht beach-
tet, dann bestent erhohte Unfall-und Be-
schadigungsgefahr.

VORSICHT-Werden die Vorsichtsmassnah-
men nicht beachtet, dann besteht Unfall-und
Beschadigungsgefahr.

AUSBAU bzw. ZERLEGEN.
EINBAU bzw. ZUSAMMENBAU.
INSPEKTION erforderlich.

Teil oder Baugruppe REINIGEN.

DIMENSION-oder ZEITMESSUNG.

" Teil oder Baugruppe OLEN.

WERKZEUGGROSSE wird angegeben. -

ANZUG auf vorgeschriebenes Drehmoment
erforderlich.

Elektrische MESSUNG DURCHFUHREN.

Weitere Informationen an anderer Stelle
bzw.in anderen Handbuchern.

Das teil weigt 23 kg [50 Ib] oder mehn Zur
vermeidung von koerperverletzung winde
benutzen oder hilfe beim heben des teils in
anspruch nehmen.



Symbols
Page i-8

Symboles
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Les symboles suuvants sont utilises dans ce manuel pour aider a commumquer le but des instructions. Quand I'un
de ces symboles apparalt il evoque le sens defini ci- dessous . =

A

® >

)
QY

\7

®

AVERTISSEMENT-De graves lesions cor-

porelles ou des. Vdommages materiels con-

. siderables peuvent survenir si les instruc

“Avertlssement” : ne ‘sont pas suivies.

ATTENTION-De- petites Iesions corporelles
peuvent survenir, oubien une piece, un en-
semble-ou le moteur peuvent etre endom-
mages si les instructions don nees sous les
rubrigues “Attention” ne sont pas suivies.

Indique une operation de DEPOSE.

' indique une operation de MONTAGE.

L'INSPECTION est necessaire.

NETTOYER la piece ou I'ensemble.

@

® § moK

EFFECTUER une MESURE mecanlque ou
de temps:

GRAISSER la piece ou I'ensemble.

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

SERRER a un couple specifigue.

EFFECTUER une MESURE electrique.

Se reporter a un autre endroit dans ce ma-
nuel ou a une autre publication pour obtenir
des informations plus completes.

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

Use the illustrations in this manual as a guide to perform the
action or the repair described. Many illustrations are generic
and will hot 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 ac-
tion required or to indicate an acceptable (OK) or unac-
ceptable (not OK) condition.

INustrations
Page i-9
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General Safety Instructions

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 precautions are included
in the procedures when they apply.

NOTE: It is not possible for Cummins Engine Company, Inc.to anticipate every possible circumstance that canin-
volve a potential hazard. | '

‘ n Warning: Disconnect the battery and discharge any capacitors before beginning any repair work. Dis-
connect the air starter, if equipped, to prevent accidental engine starting. Put a “Do Not Operate”
tag in the operators compartment or on the comtrols

n Warning: Use ONLY the correct engine barring techniques for manually rotating the engine. 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.

n - Warning: If an engine has been operating and the coolant is hot, allow the engine to cool before you
slowly loosen the filler cap and relieve the pressure from the cooling system.

n Warning: Do not work on anything that is supported ONLY by lift jacks or a hoist. Always use blocks
or correct stands to support the product before performing any service work.
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Warning: To avoid burns, be alert for hot component parts just after the engine has been shut off and
for hot flUids in lines. tubes.and compartments. ' ,

Warning: Relieve all pressure in the air, the oil, and the cooling systems before any lines, fittings, or

A 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 oil or fuel can cause personal injury.

Warning:. To prevent suffocation and frostbite. wear protective clothing and ONLY disconnect liquid

A refrigerant (freon) lines in a well ventilated area. Use a freon capture system to prevent leakage to
the atmosphere. If in doubt. contact your state and local environmental authorities or the Environ-
mental Protection Agency (EPA) for guidance as to proper handling of freon.

Warning: Corrosion inhibitor contains alkali. Do not get the substance in your eyes. Avoid prolonged
A or repeated contact with skin. Do not swallow internally. in case of contact, immediately wash skin

with soap and water. In case of contact, immediately flood eyes with large amounts of water for a

minimum of 15 minutes. IMMEDIATELY CALL A PHYSICIAN. KEEP OUT OF REACH OF CHILDREN,

A Warning: Always use proper tools that are in good condition. Make sure you understand how to use
them before performing any service work.

Warning: Always use the same fastener part number (or equivalent) when replacing fasteners. Do
not use a fastener of lesser quality if replacements are necessary.

Warning: Never use gasoline or other flammable materials to clean parts. Always use approved cle-
aning Solvents.
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. A Warning: Avoid prolonged and repeated skin contact with used engine oils Such prolonged and repe-
ated contact may cause serious skin disorders or other serious bodily injury, =

- Avoid excessive contact.wash thoroughly after contact.

- Keep out of reach of chlldren

PROTECT THE ENVIRONMENT: Handling and disposal of used engine oils may be subject to federal,
state and local law and regulation. Use authorized waste disposal facilities, including civic amenity
sites and garages providing authorized facilities for receipt of used oil If in doubt, contact your state
and local environmental authorities or the Environmental Protection Agency for guidance as to pro-
per hangdling and disposal of used engine oil. '

Dispose of antifreeze properly. Handling and disposal of antifreeze can be subject to Federal, State and
Local regulation. If in doubt, contact your state and local authorities or the Environmental Protection Ag-
ency (EPA) for guidance as to proper handling and disposal of used antifreeze.
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Definition of Terms

AFC
API
ASA
ASTM
C:
CAC -
CARB
C..L.D
Cm
CPL
cSt
DCA
E.C.S.
EPA

F

ft-lb
GVW
Hg

HP

Air Fuel Control ™
American Petroleum Institute
Air Signal Attenuator

American Society of Testing and
- Materials ~

Celsius - . ¢

Charge Air Cooled

California Air Resources Board
Cubic Inch Displacement
Centimeter

Control Parts List

Centistokes

Diesel Coolant Additive
Emission Control System
Environmental Protection Agency
Fahrenheit

Foot Pound

Gross Vehicle Weight

Mercury

Horsepower

H.0-
in-lb
kg
km

km/L .-
-kPa-..
KSB -

LDA

mm
MPa
MPH
MPQ
N'm
OEM
ppm
psi
RPM
S.A.E

Water

" Inch Pound

Kilograms
Kilometers

Kilometers per Liter

Kilopascal ..

Cold Start Advance
Liter ..

Air-Fuel Control
Meter

Millimeter
Megapascal

Miles Per Hour
Miles Per Quart
Newton-meter

Definition of Terms
Page:i-13

Original Equipment Manufacturer

Parts Per Million

Pounds Per Square Inch
Revolutions Per Minute
Society of Automotive Engineers
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Industrial Engine Nomenclature

The model name for Industrial engines prowdes the follow-
ing engine data:
4 B T A 3. 9

D|splacement in Liters
Aftercooled
Turbocharged
Engine Series
umber of Cylinders

‘Engine Identification

Page E-3

cwﬂ)ow‘
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General Specifications (Non-Automotive Engines)

NOTE: See additional pages for Automotive Specifications.

B Series Page E-7
~ General Specifications (Non-Automotlve Engines)
GENERAL ENGINE DATA *4B3.9 4BT3.9 . 4BTA3.9 6B5.9 6BT5.9 6BTA5.9
Bore-mm [in].................. 102 [4.02]
Stroke-mm [in].................. 120 [4.72]
! Displacement_"ter [ln 3]_"_‘ .............. 3 9 [239] ............................. 5 9 [359] ..............
Engine Weight (Dry) Less
Flywheel and Electricskg
libs.]........ 308 [680] 320 [705] 329 [725] 388 [855] 399 [880] 411 [905]
Firing Order ................. e 1 342 ............................ 153624 ..............
Valve Clearances
- -Intake-mm [in].............. . 25 [0.010]
-Exhaust-mm [in.].......... . 51 [. 020]
Compression Ratio........ 185:1 175:1 16.5 . 1 18.5: 1 17.5:1 16.5 . 1
Rotation, viewed from the U
Front of the Engine.......... Clockwise
Aspiration x X
-naturally Aspirated........ X X X X
-Turbocharged................. x x
-Aftercooled...................
-Charge Air Cooled......
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LUBRICATION SYSTEM kPa [psi] 4B3.9 4BT3.9 4BTA3.9* 6B5.9 6BT5.9 6BTAbL.9*
Minimum Allowable Oil Pressure@lidle 69 [10] 69 [10] ~ 69 [10] 69 [10] 69 [10] 69 [10]
Minimum Allowable Oil Pressure@Rated 207 [30] 207 [30] 207 [30] 207 [30] 207 [30] 207 [30]
Regulated Pressure 449 [65] 449 [65] 449 [65] 449 [65] 449 [65] 449 [65]
Differential Pressure to Open Filter Bypass 138 {20] 138 [20] 138 [20] =~ 138 [20] 138 [20] 138 | [20]
0Oil Capacity L [QT] '
Standard Pan Only 9.5 [10] 9.5 [10] 9.5 [10] 14.2 [15] 14.2 [15]  14.2 [15] ’
Total System (Pan, Filter, Lines) 10.9 [11.5] 11 [11.6] 11 [11.6] 16.3[17.2] 16.4 [17.3] 16.4[17.3]
No.QTS From“L"to “H”on Dipstick [1] [l [l [2] [2] [2]
COOLING SYSTEM L [QT]

Engine Coolant Capacity 701741 701074 7910841 9.0[85] 9.0 [9.5] 9.9 [10.5]

Thermostat Modulating Range °C[°FI  83-95 83-95 - 83-95 83-95 83-95 83-95
[181-230] [181-203] [181-203] [181-203] [181-203] [181-203]

Pressure Cap kPa [psil , '

104 °C [220 °F] 103 [15] 103 [15] 103 [15] 103 [15] 103 [15] 103 [15]

99 °C [210 °F] 48 [7] 48 [7] 48 [7] 48 [7] 48 [7] 48 [7]

*Jacket-water aftercooled
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INTAKE AIR, EXHAUST ,- , S
AND FUEL SYSTEM 4B3.9 4BT3.9 4BTA3.9 6B5.9 6BT5.9 6BTA5.9

Maximum Allowable Intake
Restriction at Rated Speed and
Load with Dirty Speed Fiter EI-
ement-mm H,0
fin. HaOl.oooveoieeee ' 508 [20] 635 [25] 635 [25] 508 [20] 635 [25] 635 [25]

Maximum Allowable Exhaust

Restriction at Rated Speed and
Load-mm Hg
fin. Hglooovovoev, ‘ e 76.2mm [3in]

Maximum Fuel Pressure Drop
‘Across Filters

kPa [psil...c.ccoovvevirieeren. 34mm [5]
Maximum Allowable Return Line

Restriction-mm Hg [in. Hg].... 518mm [20.4 in]

Maximum Inlet Restriction
to fuel transfer pump-
mmHg [in. Hgl.....c.ooooo.... 100 [4]
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ELECTRICAL SYSTEM 4B3.9 4BT3.9 4BTA3.9 6B5.9 6BT5.9 6BTA5.9
Minimum Recommended Battery Capacity-

With Light Accessorise*
~12V Starter.......cocevvcniennne . 625CCA 625CCA 625CCA 800CCA 800CCA 800CCA
-24 V Starter.......cooocvviiineeens 312CCA 400CCA 400CCA 400CCA 400CCA 400CCA
With Heavy Accessories™* '
-12V Starter......coovvviiiiieinns ' 800CCA 800CCA 800CCA 950CCA 950CCA 950CCA
-24 'V Stanter.....ooveeieenieeine 400CCA 400CCA 400CCA 475CCA 475CCA 475CCA
Maximum Allowable Resistance of Starting
Circuit
-With 12 V Starter-Ohms........ . 0012
-With 24 V Starter-Ohms........ : . 0020

*Typical light accessories include alternator, small steering pump, and disengaged clutch.
**Typical heavy accessories include hydraulic pump and torque converter.

Batteries (Specific Gravity)

Specific Gravity
at 27°C [80F] | State of Charge
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
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External Engine Components

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

Engine Air Inlet
Intake Air Preheater

High Pressure : . _
Fuel Lines ‘ : {optional)

. Fuel Filter/
Inline Fuel ° Water Separator
Injection Pump ‘ -

o

. 3/4 NPTF (inch)
Air Compressor Water (Heater)

Air Intake
i ) 1/4 NPTF (inch)
: S» / Fuel Inlet Connection
. Q L]

-

]

T~~~ Magnetic Pickup Location
o} 3/4-16 UNF

\— Fuel Lift Pum
-
\- Dipstick

Air Compressor

" §

J@©
T
=

A o
F/o:—
£

Engine Date Plate:

1/8 NPTF (inch)
Qil Pressure
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Rear Engine
Lifting Bracket

Fuel Return Connection

Flywheel

Flywheel Housing

Section E-Engine and Component Identification

B:Series
Turbo Exhaust Qutlet
> ALY Flexplate Mounting
. o Holes

Rear View
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Fuel Injection Nozzies . Turbo Wactegate
Oil Fill

Front Engine
Lifting Bracket

Water Outlet
\
& (1) £ o o
Lubricationg Oil Filter
J L) D, 0 (]
" O\ ] Lubricationg Oil Cooler
T B
= 0 of
Starter Motor 1 ® © J] Water Inlet
and Solenoid P2 | ®© © 1/2 NPTF Water
, o @ (Heater Return)
Provision for Qil 2 1 =
Immersion Heater §
Oil Drain )

o
=4

Turbocharger Side View
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Tubo Air Inlet

Automatic Belt
Tensioner

Fan Pulley

Altemator

Water Pump

Section E-Engine and Component ldentification
B Series

Turbo Air Outlet

Engine Air Inlet

Fuel Pump Drive Cover

Water Inlet

Vibration Dampe

Air Compressor
Air Outlet

Front Gear Cover

Fan Drive Belt

=

Front View
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General Information

Correct care of your engine will result in longer life, better performanec, and more economical operation.

* Follow the daily maintenance checks listed in Maintenance Guidelines,Section 2.
e Check the oil pressure indicators,temperature indicators,warning hghts and other gauges dally to make sure
they are operational.

Warnign: DO NOT OPERATE A DIESEL ENGINE WHERE THERE ARE OR CAN BE COMBUSTIBLE VAPORS. 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/or extensive property damage. Numerous safety devices are availabel, such as air intake shut-
off 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. Remember, 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 INFORMATION.

Starting Procedure

Automotive- (Bosch VE and P-Pumps with RQV-K Governor) above 16 C [60 °F]
Foot off throttle. The VE pump has an internal starting circuit to provide starting fuel delivery. The inline pump
delivers sufficient fuel to start engine with throttle at idle.

Automotive- (Bosch VE and P-Pumps with RQV-K Governor) below 16 C [60 °F]

Foot at full throttle while cranking. The VE pump has an internal circuit to provide starting fuel delivery, and open
throttle helps keep the engine operating, once started. The inline pump requires opon throttle to position and hold
the rack in the maximum fuel position.

Industrial/Marine~ (Bosch VE, Lucas DPA, Stanadyne DP4, Nippondenso EP-9) above 0°C [32 °F]

Foot off throttle. The VE pump has an internal starting circuit to provide starting fue! delivery. The DPA pump has
a metering valve which will remain in start position if cranking speed does not approach idle speed. The EP-9 pump
has a “Start Spring” which autornatically moves the rack to the start fuel position.
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Industrial/Marine

e (Bosch VE)below 0 °C [32 °F] ~ oo :
Foot at full throttle while cranking.The VE pump has an internal circuit to provide starting fuel detivery,and open
throttle helps keep the engine operating,once started. .
¢ (Lucas DPA, Stanadyne DP4 and Nippondenso EP-9)below 0 C [32 FI
Foot off throttle. The DPA pump has a metering valve which will remain in start position if cranking speed does
- notapproach idle speed.The EP-9 has a“start Spring” which automatically moves the rack to the start fuel po-
.sition. ‘ ; ] o , ‘ ; :

Starting Procedure Matrix

Idle Throttle Full Throttle
Automotive
All pumps-above 16°C [B0°F..........cooviieieeiiieeeceeeee e x
Al PUMPS-DEIOW 16°C [BO°FL.........o..coceereeieeeceeeesesseesseesssesesesesesessssessseseseessesesssesesseeessesseeseese oo x.
Industrial/Marine
All pumps-above 0°C [B2°F]........coiiieee et eeeee e x
All except Bosch VE-below 0°C  [32°F].....c..ooviviiiie oo eeeee e eere e x
BOSCH VE-DEIOW 0°C  [B2°F ...ttt et ee e eseee et e e et e een e e eaeeeeeeseeeeseeaanas x

® Disengage the driven unit,or if equipped,put the transmission in neutral. :
® Position the fuel shut-off,electrical switch or mechanism control to the RUN position.

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

* |f the engine does not start after there attempts,check the fuel supply system.Absence of blue or white exhaust
smoke during cranking indicates no fuel is being delivered.
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® Move the throttle position to idle as the engine starts.
. Engme oil pressure must be mdlcated on the gauge within 15 seconds after startmg

® When startmg a cold englne in crease the engme speed (RPM) slowly to make sure adequate lubrication is
available to the bearings.

Caution: Do not idle the engine for excessively long perlods Long periods of idling (more than 10 mmutes) 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 (60 °C [140 °Fl), raw fuel will wash the lubricating oil ‘off the cylinder walls
and dilute the crankcase oil; therefore, all moving parts of the enging will not receive the correct amount of lub-
rication.

e |dle the engine 3to 5 minutes before operating with a ioad.

Caution: When using jumper cables to start the engine, make sure to connect the cables in parallel: 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 attaching the jumper cables to prevent unin-
tentional starter engagement.
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Cold Weather Operation
Starting Aid Requirements
Use the following chart as a reference for required cold weather starting aids:

Oparation in ambient temperatures below 0°C [32°F] can require special consideration be given to engine starting.
At temperatures below 0°C[32°F], operate the engine at moderate speeds for 5 minutes before full loads are applied.

- , OIL PAN AND .
STARTING AIDS BLOCK HEATERS  BATTERY CAPACITY
A » . A A
UNAIDED UNAIDED | STANDARD
SUGGESTED SUGGESTED
N Y Y | e T
| - ¥ EXTRA CAPACITY
REQUIRED iUGG_ESTED

A EXTRA CAPACITY
REQUIRED  ReQUIRED (180-200%)
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Section 1-Operating Instructions
B Series

Winterfronts

Winterfronts can be used on a vehicle equipped with
charge air cooling (CAC), but must be designed to partially
cover the frontal area of the cooling system. *A minimum of
120 square inches (11 in x 11 in). of frontal area must be
left open to air flow for the CAC to function correcitly.

Shutters

Installations of CAC engines with shutters also requires an
intake manifold air temperature switch to open the shutters
to prevent excessive intake manifold temperatures. This
prevents engine damage due to high intake manifold tem-
peratures as a result of blocked air flow across the CAC.
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Cold Weather Starting
'Using Starting Fluid With Mechanical or Electrical Metering Equipment

e Set the throttle at half speed.
¢ Disengage the driven unit,or if equipped,put the transmission in neutral.
o Activate the switch to open the fuel pump shut-off valve.
e While cranking the engine,inject metered amounts of starting fluid. o
e Engine oil pressure must be indicated on the gauge within 30 seconds after starting.
Using Starting Fluid Without Metering Equipment
A Warnign: Never use starting fluid near an open flame, or with a preheater or flame thrower equipment. This com-
~ bination can cause an explosion.
Warning: Do not breathe starting 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
fluid will cause engine damage.

® Spfay starting fluid into the air cleaner intake while another person cranks the engine.

Warning: Do not ues volatile cold starting aids in underground mine or tunnie opeiatons due to the potential of an
explosion. Cheak with the local U. S. Bureau of Mines Inspector for instructions.
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Starting Procedure-After Extended Shutdown or Oil Change
Complete the following steps after each oil change, or after the engine has been shut off for more than 7 days to
make sure the engine receives the correct oil flow through the lubricating oil system:

e Disconnect the electrical wire from the fuel pump solenoid valve.

e Rotate the crankshaft, using the starting motor, untll oil pressure appears on the gauge,or the warning light
goes out.

® Connect the electrical wire to the fuel pump solenoid valve.
o Start the engine; refer to Normal Starting Procedures in this section.
e Refer to Fuel System-Bleeding, Section 5, for instructions to vent the fuel system.
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Operating the Engine

@ Do not operate engine at full throttle below peak torque engine speed (1100 to 1600 RPM,depdendent on en-
gine rating) for extended periods (more than 1 minute) of time. :

e Allow the engine to idle 3 to 5 minutes before shutting it off after a full load operation.

¢ Monitor the oil pressure and coolant temperature gauges frequently.Refer to LubriCating Oil System or.Cooling
System,Section v,for recommended operating pressures and temperatures.Shut off the engine if any pressure
or temperature does not maet the specifications. :

ﬁ Caution: Continuous operation with low coolant temperature (below 60°C [140F]) or high coolant temperature
(above 100 °C {212 °F]) can damage the engine. :

e If an overheating condition Starts to occur,reduce the power output of the engine by releasing the throttle pres-
sure or shifting the transmission to a lower gear,or both,until the temperature returns to normal operating ran-
ge.lf engine temperature does not return to normal,shut off the engine.and refer to Troubleshooting,Section
T,or contact a Cummins Authorized Repair Location.

_® Most failures 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 look for are as follows:

— Engine misfires — Excessive smoke

— Vibration — Loss of power

— Unusual engine noises — An increase in oil consumption
— Fuel, oil, or coolant leaks — An increase in fule consumption

— Sudden changes in engine operating tem-
perature or oil pressure
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Engine Operating Range

Caution: Cumimins engines are designed to operate successfully at full throttle under transient conditions down to
peak torque engine speed (RPM). This is consistent with recommended driving pract:ces for good fuel economy.
Excessive full throttle operation below pead torque RPNV (peak torque RPM varies from 1,100 RPM to 1 ,600 RPM,
depending upon rated engine speed) will shorten engine life to overhaul, can cause serious engine damage, and
is considered engine abuse. .

Caution: Operation of the engine below peak torque RPM can occur during gear shiﬁ:ing due to the difference of
ratios between transmission gears, but engine operation must not be sustained more than 1 minute at full throttle
below peak torque RPM.

Caution: Operating the engine beyond high idle speed can cause severe engine damage. When descending a stéep‘
grade, use a combination of transmission gears and engine or service brakes to control the vehicie and engine
speed.

Engine Shut-down

o Allow the engine to idle 3 to 5 minutes after a full load operatlon before shuttmg it off.This allows the engine
to cool gradually and uniformly.

e Turn the ignition key switch to the OFF position.
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General Information:

Cummins Engine Company, Inc. recommends that the engine be mamtalned according to the Maintenance Sched-
ule in this section.

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 intervals are also required if the engine is operated in a
dusty environment or if frequent stops are made. See your Cummms Authorized Repanr Location for recommended
intervals.

Use the chart provided at the end of this section as a convenient way to keep a record of maintenance performed.
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Tool Requirements

In the text, a symbol followed by the wrench size or tool description is used to identify the tooling required to perform
each step. A list of wrench sizes and descriptions indicate more than one tool is needed.

Sockets Wrenches Other Tools
19mm 19mm Fuel line nuts
17mm 17mm Filter Wrenches (75-80mm and 90-95mm) ,
15mm 15mm Ratchet (1/2 inch drive) -
14mm Torque Wrench
13mm . Flat Blade Screwdriver

10mm 5/16 Allen Wrench
~ Feeler Gauges (0.25 mm and 0.51 mm)
Engine Barring Gear Part NO. 3377371.
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Maintenance Schedule
Daily or Refueling Every 10,000 Km Every 19,000 Km Every 38,000 Km Every 77,000 Km °

[6,000 Mil, 250
Hours or 3 Months

[12,000 Mil, 500
Hours or 6 Months

[24,000 Mil 1000
Hours or 12 Months

[48,000 Mil, 2000
Hours or 2 Years

Check

» Oil Level

+ Coolant Level

» Fan-Inspection

« Drive Belt-Inspection
- Fuel Water Trap

@ Refer to the Oil Change Interval chart given in Section 4 to find the specific oil change interval for your application.

Change/Replace :
« Lube Oil® « Lube Oil « Lube Oil + Lube Oil
+ Lube Filter + Lube Filter + Lube Filter * Lube Filter
+ Fuel Filter® -+ ‘Fule Filter « Fule Filter
« Antifreeze®
Adjust
+ Valve Lash’ Clearance
~ Check/Inspect
« Air Cleaner +» Air Cleaner « Air Cleaner + Air Cleaner
» Intake System « Intake System + Intake System + Charge Air Cooler®
« Charge Air Cooler + Antifreeze ® + Charge Air Cooler « Intake System
« Charge Air Cooler + Antifreeze + Fan Hub
« Fan Hub  Belt Tensioner
« Belt Tensioner. Bearing
Bearing » Belt Tension
- Belt Tension « Damper

2 Initial valve lash clearance adjustment, subsequent adjustments to be performed at 77,000 Km [48,000 mile] or every 4th il change for auto-
motive engines and, 2000 hour, 2 year intervals. ’

®Must use a heavy duty year around antifreeeze that meets the chemical composition of GM6038M. The change interval is 2 years or 320,000
Km [200,000 Mi], whichever occurs first. Antifreeze is essential for freeze, overheat and corrosion protection.

® Service interval is 2 years or 320,000 Km [200,000 Mil, whichever occurs first.

® Service internal is every other oil change or 19,000 Km [12,000 miles], 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 Refueling

BelS-INSPECL. ... .o e et e e 3-5
ENGine OIl1eVeI=CheckK.............cooiiiiiii e e e e et e e e, 3-3
Engine coolant 1eVel-CReCK. ...t et e e e e e 3-4
FaN-iNSPECT. ... et e e et e e, 3-6
Fuel-water Separator-arain.................. i e e e e 3-3

LUubricating Oil-Change. ... ettt et e e, 4-5
Lubricating ofl fillfers-CRange..............oooiiiiiiii e et 4-5
Airintake SYSTEm CRECK. ... e e e 4-1
Air cleaner restriction-Check...............cooi i e e ee et e e e 4-12
ChArge AIF COOMON... ..ot e e e e 4-11
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Every 19,000 Kilometers [12,000 Miles], 500 Hours or 6 Months o
-Lﬁbricating onl-change .............................................. SO R 4-5
cLUbricating Ofl fIlter-CRANGE.............coeeieeeeeeeie ettt ettt ettt e et e et et et e e e et esae et esaeeteeseseseneestssreensansensanean 4.5
< Fuel fIer-CRAange...........cccooiiiiiiierieeee e ettt e e e eecir et e e e s eitreae e e s satneeeaeeaannes e e e 5.3 .
‘Intake air SYSteM-CRECK. .........ooiiiii e et e e et e e e s et s e e e e e ab e e aeaeab s erreanes 4-11
SCRArGe AIF COOLOI. ..o it et ettt e e e et e bt e et b e s e ebe e e snmbaaaeaenes et 4-11
+Coolant and AntifreeZe-ChecCK.............c.....ccciiii i e et ISSURTTUTOUOUTOUORRUR - X |

Every 38,000 Kilometers [24,000 Miles], 1000 Hours or 12 Months

cLubricating Ofl-Change...... ... e e e e e are e e erreeans 4-5
-Lubricating oil fllter-change ...... et ceia e 4.5
s FUel fIIer-CRANGe. .. ..o e e e a e 5-3
<Intake air system-Check.........c....coeiiiiiiiiiiii e s PR OOTIOUPPPRRRPIN e, 4-11
-Charge Air Cooler............ ettt ettt neeeeeiaeeeeeeetEha e eeteeettaeerhenn i aaa e et e e e e et e e nbr e eas i e 4-11
-Valve lash clearance-adjust (first time only, thereafetr every 64,000 KM)....................0.c. o 6-3
“Fan Mub-CheCK...........oocviiiiiiiicie it e et e e e ee e e e eeearaans S 6-11
- Belt tensioner bearing-check.......... ........................ 6-11
B EENSION=-CRECK. .. ..o veeeeeeeeeeeee oottt e sttt e st e et er ettt r ettt er ettt ee ettt eenees 6-9

- Coolant and antifreeze-check
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Every 77,000 Kilometers [48,000 Miles], 2,000 Hours or 2 Years

-Lubricating oil - change..............ccocoovvovoveeeeeeee e et — e e e e et 4-5
Lubricating oil filter « Chang@e................cccioiiiiiiii e 4-5
Fuel filter - CRANGE. ..o e et 5-3
INtake @I SYSTEM = CRECK.........co.ovoeieeeeeeee oo oo 5-3
Valve lash clearance ~ adjust.............ccoooiiiiiiiiiiiiiiic et 6-3
Fan hub - Check............ooiiii i e et 6-11
Belt tensioner‘beéring = CRECK. ..., 6-9
BEIENSION = CHECK. ... voeeeieeiieiiieieeeeeeeeeeeee e eee e e e et e e ee e e e 6-11
Vibratian damper - inspect.' ................................................................................................................... 7-7
Coolantand antifreeze ~ Change.................cciiiiiiii i e 7-3
Charge Air Cooler - leak check (320,000 Km/200,000 Mi)............coovmiiiireiiiice e, A-87
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Maintenance Record From

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 or Hours Performed By
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Km (Miles), Actual Maintenance Check
Date Hours or Km (Miles) Check Performed Comments
Time Interval or Hours Performed By
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Section 3-Daily Maintenance Procedures

Section Contents

Page
COOIANE LEVEL..............ooe ettt ee et ae et e et et s et e s et et eseees ettt e b et e s e ettt 34
CRECK o e e et eb e ee et s e et e s er e e st e te bt st esera st sees et e s s e et s oot ee e ettt oot ee e 3-4
COONNG FAN............ooooccereecesreereereeeeee oo, e 3-6
Inspection........oeeeeevccneniennnn, R AR 4 ARt e e A ARttt e ettt s e s e s e sa s eesan 3-6 -
oL - T T e 3.5
; ENSPBCHION. ..ot e e et s s b3S b ettt e e e AA e et ettt e et ee s et 3-5
Fuel-Water Sepérato ........................................................................ e bbb b e e b b e b e b e b e bR et e ea e eratabebans 3-3
DIFBINING ... e et bbb ba b e bbb e st en et et e st et ee ettt et en e et 3-3
GENEIAl INFOPMAYION ... .......................... 3-2
DL LOVEL.........oooe ettt et e e e et s s n e e e et s et et esete s et et e s et et et e s e s es et ee e et et et see s e e oot 3-3
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General Information

Preventative maintenance begins with day-to-day awareness of the condition of the engine and its systems.
Before starting the engine, check the oil and coolant levels. Look for:

+ Leaks

* Loose or damaged parts

+ Worn or damaged belts

+ Any change in engine appearance



4
Section 3-Daily Maintenance Procedures
B Series
Fuel-Water Separator
Draining
Draing the water and sediment from the separator daily.

Shut off the engine. Use your hand to open the drain valve.
Turn the valve counterclockwise approximately 1 1/2-to 2
turns until draining occurs. Drain the filter sump of water
until clear fuel is visible.

Caution: Do not overtighten the valve. Overtightening
can damage the threads.

Turn the valve clockwise to close the drain valve.

Oil Level

Check

Never operate the engine with the oil level below the “L”
(Low) markorabovethe “H” (High) mark. Wait atleast
5 minutes after shutting off the engine to check the oil. This
allows time for the oil to drain to the oil pan.

NOTE: The engine must be level when checking the oil lev-
el to make sure the measurement is correct.

Low Mark To High Mark Oil Capacity

4 Cylinder-0.95 Liter {1.0 U.S. Quart]
6 Cylinder-1.89 Liter [2.0 U.S. Quart]

Fuel-Water Separator

Page 3-3
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Coolant Level
Check

Warning: Do not remove the radiator cap from a hot engine.
Wait until the temperature is below 50 °C [120° F] Before re-
moving the pressure cap. Failure to do so can result in per-
sonal 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 plugging
and inadequate coolant flow causing the engine to overheat.

The coolant level must be checked daily.

Caution: Do not add cold coolant to a hot engine. Engine cas-
tings can be damaged. Allow the engine to cool to below
50 °C [120 °F] before adding coolant.

NOTE: On applications that use a coolant recovery system,
check to make sure the coolant is at the appropriate level
on the coolant recovery tank depending on engine tem-
perature.
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Fill the cooling system with coolant 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 cogcling system is drained.

Drive Belt

Inspection

Visually inspect the belt. Check the blet for intersecting
cracks. Transverse- (across the belt width) cracks are ac-
ceptable. Longitudinal (direction of belt length) cracks that
intersect with transverse cracks are not acceptable. Re-
place the belt if it is frayed or has pieces of material mis-
sing. Refer to Adjustment and Replacement (Section A).

Drvie Belt
Page 3-5
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Cooling Fan
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Cooling Fan

Inspéction

Warning: Personel 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.

A visual inspection of the cooling fan is required daily.
Check for cracks, loose rivets, and bent or loose blades.
Check the fan to make sure it is securely mounted. Tighten
the capscrews if necessary. Replace any fan that is dam-
aged.
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Section 4-Maintenance Procedures at 10,000 Kilometers
[6,000 Miles], 250 Hours or 3 Months

Section Contents

Page

Air Cleaner ReStriCtion. ... ettt et st b s e en e e e et aren e e rean et eaenenas 4-13
CRECK .ttt bR A bbb e A bbb e bR bR bbb st a et e bt e R et ettt e e e n et beenrern 4-13
ATF INTAKE SYSTOM ...ttt st b bttt et et ee e et ee e et eer s e O 4-10
CRAIGE AIF COOIBT. .cooio bbbttt 4-11
INSPBCHION.....cooi e, e FE OSSO 4-10
GENEral INFOrMALION.................coooii ettt ettt ettt e b e eee et et e e e et et e 4-2
Lubricating Oil @nd FIHEer.................ccccocoiiiiii ettt ettt n s p sttt ee e 4-4
107 17=14To 11 ¢ o TR0 OO OO UO OO OO U OO O PO OO OO U OO OO RO RO U RTUTRUTRRTOON 4-4

Lubricating Oil and Filter Change Interval........................c...ccocoovinnn, OO SRV RO PSRRI 4-2
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General Information

Al 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 interval.

Lubricating Oil and Filter Change Interval

Refer to the following flow chart to determine the maximum recommended oil and filter change intervals in
kilometers, milse, hours or months; whichever comes first.
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Is your vehicle an on

YES

Highway application?

NO

Is your vehicle one of those below?
— Regional Haul Truck

YES

Lubricating Oil and Filter Change Interval

Page 4-3

Is your vehicle used in a
Construction, Mining or

YES

Logging Application?

Change Interval
17,000 10,000

MILES HOURS MOS
250 3

NO

Is your vehicle used in an
Agricultural or Stationary
Power Application?

YES

NO

Change Interval

10,000 6,000 250

KM  MILES HOURS IVzlsOS

— Coach Bus
- Vehicle accum. 8000 miles/mth. or. more
[NO

Use the following oil drain intervals for your application (1):
VEH/EQUIP KM MILES HRS MOS
Refuse Trk 10,000 6,000 250 3
Mixer/Dumper 10,000 6,000 250 3
Del. Truck 10,000 6,000 250 6
Shuttle or TransitBus 10,000 6,000 250 3
School Bus 10,000 6,000 250 6
Fire Truck 10,000 6,000 250 3
Recreational Vehicle 10,000 6,000 250 6
Use the following oil drain intervals for your application (1):
VEHICLE/EQUIP KM MILES HRS MOS
Truck Crane 10,000 6,000 250 3
Yard Spotter 10,000 6,000 250 3
Paver N/A N/A 250 6
Cranes N/A N/A 250 6
Backhoe N/A N/A 250 6
Dozer N/A N/A 250 6
Scraper N/A N/A 250 6
Skidder N/A N/A 250 6
Use the following oil drain intervals for your application (1):
VEHICLE/EQUIP HOURS MONTHS
Farm Tractors 250 6
Combines 250 6
Irrigation Equip 250 6
Generator Set 250 6
Air Compressor 250 6
Fire Pump 250 6
Pleasure Boat 250 6
Work Boat 250 3

(1) Or whichever comes first. If your ap-

plication accumulates high hours
and low mileage, the change inter-
val is determined by hours.

Example: Transit buses and refuse
Trucks may average 16 Km[10 MPH]
when used in all urban routes. Oil
drain intervals in those applications
are 4800 Km[3,000 mi], or less.
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Lubricating 0il 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, including civic amenity sites and garages
providing authorized facilities for receipt of used lubricating oil. If 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
oil.
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NOTE: If the engine is service, the oil drain interval of
10,000 Km[6,000 miles] 250 hurs or 3 months (or approved
extended interval from the Chart on Page 4-3) must be ob-
served.

Change the oil and filters to remove the contaminants sus-
pended in the oil.

NOTE: Drain the oil only when it is hot and the contamin-
ants are in suspension.

17mm
Caution: Hot oil can cause personal injury

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

NOTE: Use a container that can hold at least 20 liters [15
U.S. qgts.] of ail.

Lubricating Oil and Filter
Page 4-5
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Maintenance Procedures at 10,000 Km [6,000 Mi]
B Series

90 to 95 mm Filter Wrench
Clean the area around 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 before installing the new filter.

Make sure the correct oil filter is used.

The filter for the six-cylinder engine is longer than the filter
for the four-cylinder engine.

A = Standard for four-cylinder applications.
B = Standard for six-cylinder applications.

NOTE: A 6 cylinder oil filter can be used on a 4 cylinder en-
gine.Do not use a 4 cylinder oil filter on a 6 cylinder engine.
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NOTE: Fill the filters with clean lubricating oil before instal-
lantion.

Apply a light film of iubricating oil to the gasket sealing sur-
faec before installing the filters. :

Caution: Mechanical over-tightening can distort the
threads or damage the filter element seal.

Install the filter as specified by the filter manufacturer.

Lubricating Oil and Filter
Page 4-7
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Maintenance Procedures at 10,000 Km [6,000 Mil
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17 mm

Check and clean the oil drain plug threads and sealing sur-
face.

Install the oil drain plug.

Torque Value: 80 N-m [60 ft-1b]

NOTE: Use high quality multi-grade lubricating oil meeting
the American Petroleum Institute (API) classification of CE/
SG as outlined in Specifications and Torque Values (Sec-
tion V).

NOTE: CD/SF oil can be used in areas where CE/SG oil is
not yet available.

If CD/SF oil is used, change the oil at one-half the recom-
mended intervals.
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Fill the engine with clean oil to the proper level.
Four Cylinder Six Cylinder

Pan Capacity 9.5 Liters 14.2 Liters
[10U.S. Qts] [15U.S. Qts]

Total System 10.9 Liters 16.3 Liters

Capacity [11.5U.8. Qts] [17.2U.S. Qts]

NOTE: Capacities assume standard panl Total system as-
sumes standard pan plus filter.

Some 6B applications use a reduced capacity pan 10.4 Lit-
ers [11U.S. Qts] and some have increased capacity of 16
liters [17 U.S. Qts]. Fill quantities must be adjusted ac-
cordingly.

Operate the engine at idle to inspect for leaks at the filters
and the drain plug.

Lubricating Oil and Filter
Page 4-9
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Lubricating Oil and Filter
Page 4-10
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Maintenance Procedures at 10,000 Km [6,000 Mil
B Series

Stop the engige. Wait approximately 5 minutes to let the
oil drain from the upper parts of the engine. Check the oil
level again.

Add oil as mecessary to bring the oil level to the “H" (High)
mark on the dipstick.

Air Intake System
Inspection

Inspect the intake piping for cracked hoses, loose clamps,
or punctures which can allow dirt and debris to enter the
engine. ‘

Tighten or replace parts as necessary to make sure the air
intake system does not leak.
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Maintenance Procedures at 10,000 Km {6,000 Mi]
‘B Series

Charge Air Cooler
Inspection
If the engine experiences aturbocharger failure or any

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

Remove the CAC from the vehicle. Refer to the vehicle <
manufacturer's instructions.

Visually inspect the CAC for cracks, holes or damage.
Inspect the tubes, fins and welds fortears, breaks or other

damage.
<>

Refer to Section A to find the leak check procedure.

Lubricating Oil and Filter
Page 4-11

cag00xe

ca300se




Lubricating Oil and Filter
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Maintenance Procedures at 10,000 Km [6,000 Mil
B Series

Cieaning

Flush the CAC internally with solvent in the opposite direc-
tion of normal air flow Shake the CAC and lightly tap on the
end tanks with a rubber mallet to dislodge trapped debris.
Continue flushing until all debris or oil is removed.

Caution: Do not use caustic cle?ners to clean the CAC.
Damage to the CAC will result.

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

Blow compressed air into the CAC in the opposite direction
of normal air flow until the CAC is dry internally.

Refer to the vehicle manufacture's instructions for installa-
tion procedures.
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Maintenance Procedures at 10,000 Km [6,000 Mil
B Series

Air Cleaner Restriction |
Check

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

Turbocharged engines must be operated at rated RPM and
full load to check maximum intake air restriction. Replace
the air cleaner element when the restriction reaches the
maximum allowable limit or clean according to the manu-
facturer's recommendations.

NOTE: Follow the manufacturer's instructions when clea-
ning or replacing the air cleaner element.

Check the air cleaner service indicator,if equipped.Change
the filter element when the red indicator flag (2) is at the
raised position in the window. (1)

After the air cleaner has been serviced, push the button
(3) to reset the service indicator.

NOTE: Never operate the engine without an air cleaner. In-
take air must be filtered to prevent dirt and debris from en-
tering the engine and causing premature wear.

Lubricating Oil and Filter
Page 4-13
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Section 5-Maintenance Procedures at 19,000 Kilometers
- [12,000 Miles], 500 Hours or 6 Months
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General Information Maintenance Procedures at 19,000 Km [1 2;000 mil
Page 5-2 B Series

General Information.... . . . .

All checks or inspections listed under dally or previous mamtenance mtervals must also be performed at this time
in addition to those listed under this maintenance interval.- SR



Maintenance Procedures at 19,000 Km [12,000 Mil Fuel Filter
B Series _ Page 5-3

Fuel Filter
Replaecment
75-80 mm and 90-95 mm

Clean the area around the fuel filter head. Remove the fil-
ters. Clean the gasket surface of the filter head.

Replaec the o-ring.

® KK

Fill the new filter (s) with clean fuel and lubricate the o-
ring seal with clean lubricating oil. :
® Standard filter - used as secondary filter in dual filter O~
applications.

® Fuel water separator - used as pnmary filter in dual
filter applications.

TS
\\‘__/

e Fuel water separator - used in smgle filter applica-
tions.

lghdwa

/
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Fuel System Maintenance Procedures at 19,000 Km [12,000 Mil
Page 5-4 B Series

Caution: Mechanical tightening will distort the threads,
filter element seal or filter can.

Install the filter as specified by the filter manufacturer.

P!
&

H9ethe

Fuel System

Bleeding

Controlled venting is provided at the injection pump
through the fuel drain manifold. Small amounts of air intro-
duced by changing the filters or injection pump supply line
will be vented automatically, if the fuel filter is changed in
accordance with the instructions. No manual bleeding of
fuel lines is required. ‘




Maintenance Procedures at 19,000 Km [12,000 Mil Fuel Filter
B Series . Page 5-5

NOTE: Manual bleeding is required if:
e The fuel filter is not filles prior to installation.

e Injection pump is replaced.

e High pressure fuel line connections are loosened or
lines replaced.

¢ Initial engine start up or start up after an extended
period of no engine operation.

e Vehicle fuel tank has run empty.

Low Pressure Lines and Fuel Filter (s)

Venting

1

open the vent screw.




Injection Pump Maintenance Procedures at 19,006 Km [12,000 Mil
Page 5-6 B Series
Operate the plunger on the lift pump until the fuel flowing
from the fitting is free of air.

Tighten the bleed screw.

Torque Value: 9 Nem [7 ft-Ib]

Injection pump

Venting
8 mm

Bleed the Lucas CAV pump at the location shown in the il-
lustration.




Maintenance Procedures at 19,000 Km [12,000 Mi]
B Series

Air/fuel can be pumped from this location with the hand lev-
er on the lift pump if the fuel solenoid valve is energized.

Air can be vented from both pumps through the fuel drain
manifold line by operating the starting motor.

Caution: When using the starting motor to vent the sys-
tem, do not engage it for more than 30 seconds at a
time: Wait 2 minutes between engagements.

Warning: It is necessary to put the engine in the “Run”
position. Because the engine may start, be sure to fol-
low all the safety precautions. Use the normal engine
starting procedure. .

A
A

Injection pump
Page 5-7
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High Pressure Lines
Page 5-8
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Maintenance Procedures at 19,000 Km [12,000 Mil
B Series

High Pressure Lines (Rotary and-
In-line Pumps)
Venting

17 mm, 19 mm

Warning: The pressure of the fuel in the line is sufficient
to penetrate the skin and cause serious bodily harm.

Venting is accomplished by loosening one or more fittings
at the injectors and cranking the engine to allow entrapped
air to bleed from the lines.

Re-Tighten Line Fittings
Torque Value: 30 N°m [22 ft-Ib]

Warnig: Do not bleed a hot engine as this could cause
fuel to spill onto a hot exhaust manifold creating a dan-
ger of fire. »

Start the engine and vent one line at a time until the engine
runs smoothly.



Maintenance Procedures at 19,000 Km [12,000 Mil Antifreeze Concentration
B Series : Page 5-9

Antifreeze Concentration
Check

Check the antifreeze comcentration. Use a mixture of 50
percent water and 50 percent ethylene-glycol base anti-
freeze to protect the engine to -37°C [-34°F] year around.

Antifreeae is essential in any climate.

It broadens the operating temperature range by lowering
the coolant freezing point and by raising its boiling point.

The corrosion inhibitors also protects the cooling system
components from corrosion and provides longer compo-
nent life.







Maintenance Procedures at 38,000 Km [24,000 Mi.] R
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Sectlon 6 Mamtenance Procedures at 38, 000 Kllometers
[24 000 MI 1, 1000 Hours or 1 Year
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General Information Maintenance procedures at 38,000 Km [24,000M:i.]
page 6-2 B Series

General lnformatlon : : ‘ :
All checks or mspectlons hsted under dally or prewous maintenance mtervals must also be performed at this time in

~ addition to those listed under this maintenance interval.

The procedures given in this section for valve lash adqutment 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 38,000 Km [24,000 Mi.] Valves
B Series Page 6-3

Valves

Adjustment
15 mm

Remove the valve cover.

‘thecvme

1/2 Inch Drive, 3377371 Engine Barring Gear

Locate Top Dead Center (TDC) for Cylinder Number 1 by
barring engine slowly while pressing on the engine timing
pin. '

3
belpiva

7
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Valves ‘Maintenance procedures at 38,000 Km [24,000Mi.]
page 6-4 B ‘Series
When the pin engages the hole’in the camshaft gear, - cylinder

l camahalt ‘ Number 1 is at TDC on the compression stroke.

& - ‘ Engine
Timing Pin

FTY Y

L))

J‘V

1 e Goar Housling

Caution: To prevent damage to the engine or pin, be
sure do disengage the pin after locating TDC. '

- bespiba




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

Feeler Gauge

Intake Clearance: 0.254 mm [0.010 IN]

Exhaust Clearance: 0.508 mm [0.020 IN ]

Check/set valves with engine cold-below 60°C [140°F].

NOTE: The clearance is correct when some resistance is
“felt” when the feeler gauge is slipped between the valve
stem and the rocker lever.

Four Cylinder Engine Adjustment
14 mm, Flatblade Screwdriver

Locate Top Dead Center (TDC) for Cylinder Number 1.

Check / adjust the valves as indicated in the illustration
(1 = Intake; E = Exhaust).

Tighten the locknut and measure the valve lash again.
Torque Value: 24 Nem [18 ft-Ib]

Q

Valves
Page 6-5
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Valves Maintenance procedures at 38,000 Km [24,000Mi.]
page 6-6 B Series

Mark the pulley and rotate the crankshaft 360 degrees.

Caution: To prevent engine or pin damage, be sure tim-
A ing is disengaged.

dagshwa

14 mm, Flatblade Screwdriver

Adjust the valves as indicated in the illustration.
Tighten the lock nut and measure the valve lash again.
@ Torque Value: 24 Nem [18 fi-Ib]

rh8vaua




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

Six-Cylinder Engine Adjustment

14 mm, Flatblade Screwdriver

Locate Top Dead Center (TDC) for Cylinder Number 1.

Check / adjust the valves as indicated in the illustration
(I = Intake; E = Exhaust).

Tighten the locknut and measure the valve lash again.
Torque Value: 24 Nem [18 ft-Ib]

Mark the pulley / vibration darhper and rotate the cran-
kshaft 360 degrees.

Caution: To prevent engine or pin damage, be sure tim-
ing pin is disengaged.

A

Valves
Page 6-7
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Maintenance procedures at 38,000 Km [24,000Mi.]
B Series

Adjust the valves as indicated in the illustration.
Tighten the lock nut and measure the valve lash again.

Torque Value: 24 No-m  [18 ft-Ib]

15 mm

&J Install the valve covers and tighten capscrews.
G Torque Value: 24 Nom  [18 ft-Ib]
&



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

Drive Belt Tension
Check

Measure the belt deflection at the longest span of the belt.
Maximum Deflection: 9.5to 12.7 mm [3/8 to 1/2 inch]

faBibist

NOTE: The Cummins belt tension gauge, Part No. ST-1293
can be used.

Gauge Value: 267 to 578 N [60 to 130 Lbf] : ﬂ

tas\toga
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Drive Belt
page 6-10
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Maintenance procedures at 38,000 Km [24,000Mi.]
B Series

Drive Belt

Inspection
3/8 Inch Square Drive, 13 mm
Remove the drive belt.

Lift the tensioner to remove and install the belt.

NOTE: After the tensioner has been raised to remove/in-
stall the belt, check the torque of the tensioner capscrew.

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

Inspect the belt for damage. ;
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 is has unacceptable cracks, if frayed or
has pieces of material missing.



Maintenance Procedures at 77,000 Km [48,000 Mi.]
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Sectionv 7-Maintenance Procedures at 77,000 Kilometers
| [48,000 Mi.], 2000 Hours or 2 Year
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General Information ' Maintenance procedures at 77,000 Km [48,000Mi.]
page 7-2 B 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 interval.



Maintenance procedures at 77,000 Km [48,000M;.]
B Series

Cooling System Maintenance

Coolant raining

Caution: Avoid prolonged and repeated skin contact
with used antifreeze. Such prolonged repeated contact
can cause skin disorders or other bodily Injury.

o Avoid excessive contact-wash thoroughly after con-
tact.

o Keep out of reach of children.

Protect the environment: Handling and disposal of used
antifreeze can be subject to federal, state, and local law
regulation. Use authorized waste disposal facilities, in-
cluding civic amenity sites and garages providing auth-
orized facilities for the receipt of uesd antifreeze. If in
doubt, contact your local authorities or the EPA for
guidance as to proper handling of used antifreeze.

Caution: Wait until the temperature is below 50 °C [120 °F]
before removing the coolant system pressure cap. Fail-
ure to do so can cause personal injury from heated
coolant spray.

A

Cooling System Maintenance
Page 7-3
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Cooling System Maintenance Maintenance procedures at 77,600 Km [48,000iVi.]
page 7-4 B Series
Drain the cooling system by opening the drain valve on the
@ radiator and removing the plug in the bottom of the water
inlet. A drain pan with a capacity of 20 liters [5 U.S. gallons]’
will be adequate.in most applications.

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.




Maintenance procedures at 77,000 Km [48,000Mi.]
B Series

Cooling System Flushing

Cauition: During filling, air must be vented from the en-
gine coolant passages. Open the engine venting pet-
cock and 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 mixture to bring the level to the top.

Fill the system with a mixture of sodium carbonate and wat-
er (or a commercially available equivalent).

NOTE: Use 0.5 kilogram [1.0 pound] of sodium carbonate
for every 23 liters [6.0 U.S. gallons] of water.

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

Cooling System Maintenance
Page 7-5
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Maintenance procedures at 77,000 Km [48,000Mi.]

Cooliné System Maintenance
B Series

page 7-6
Operate the engine for 5Sminutes with the coolant tempera-
ture above 80°C [176°F].

Shut the engine off and drain the cooling system.

Fill the cooling system with clean water.

NOTE: Be éureto vent the en‘gine and aftercooler for com-
plete filling. - j

NOTE: Do not install the radiator cép' or the new coolant
filter.

/ /ﬂ i i/’/ 53 )
1/) ( _ %; — rag00we




Maintenance procedures at 77,000 Km [48, 000Mi.]
B Series

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

Shut the engine off and drain the cooling system.

NOTE: If the water being drained is still dirty, the system
must be flushed again until the water is clean.

Coolant System Filling

The system has a maximum fill rate of 14 liters per minute
[3.5 U.S. Gallons per minute]. Do not exceed this fill rate.

Caution: The system must he filled slowly to prevent air
locks. During filling, air must be vented from the engine
coolant passages. Be sure to open the petcock on the
aftercooler for aftercooled engines. Wait 2 to 3 minutes
to allow air to be vented, then add mixture to bring the
level to the top.

Cooling System Maintenance

[N
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Cooling System Maintenance

page 7-8
. 50% 50%
WATER WATER
50% 50%
ANTIFREEZE | ANTIFREEZE
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Maintenance procedures at 77,000 Km [48,000Mi.]
B Series

Use a mixture of 50 percent water and 50 percent ethylene
glycol antifreeze to fill the cooling system. :

Coolant Capacity Liter

(Engine Only) [U.S. Quarts]

4B3.9 6B5.9

4BT3.9 4BTA3.9* | 6BT5.9 6BTAbL.9*
7.0 [7.4] 7.9 [8.4] 9 [9.5] 9.9 [10.5]

*4BTA and 6BTA engines use a jacket-water aftercooler. If
a Charge Air Cooler is used, the coolant capacity is the
same as the naturally aspirated or turbocharged only en-
gines.

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



Maintenance procedures at 77,000 Km [48,000Mi.]

B Series

Install the pressure cap. Operate the engine until it reaches .
atemperature of 80°C [180°F], and check for coolant leaks.

Check the coolant level again to make sure the system is
full of coolant, or that the coolant level has risen to the hot
level in the recovery bottle on the system, if so equipped.

Warning: Before removing the pressure cap, wait until
the coolant temperature is below 50°C [120°Fl. Failure
to do so can cause personal injury from heated coolant

spray.

Vibration Damper (Rubber)

Inspection

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

Vibration Damper (Rubber)
Page 7-9
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Vibration Damper (Rubber) Maintenance procedures at 77,000 Km [48,000Mi.]
page 7-10 B Series
Inspect the rubber member for deterioration. If pieces of
rubber are missing or if the elastic member is more than
3.18' mm [1/8 inch] below the metal surface, replace the
damper. ‘
NOTE: Also look for forward movement of the damper ring
on the hub. Replace the damper if any movement is detec-
- ted. '

dagrisa
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Section D-System Diagrams
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General Information _ section D-System Diagrams
Page D-2 : B Series

General Information A .
The following drawings show the flow through 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
+ Intake Air System

« Exhaust System
Knowledge Of the engine systems can help you in troubleshooting, service and general maintenance of your engne.



Section D-System Diagrams
B Series

Fuel System

Fuel System

Page D-3

12

11

1. Fuel from Supply Tank
2.Pre-Filter or Screen

3.Lift Pump

4.Fuel/Water Separator
5.Fuel Filter

6. Low Pressure Supply Line
7. Turbo Boost Control Line
8.Robert Bosch P7100

Injection Pump
8A. Nippondenso EP9
. Injection Pump
9.Fuel Drain Manifold
10. High Pressure Manifold

Nozzle, Hole Type Injectors
12.Fuel Return to Supply Tank

- 11.Robert Bosch,17mm Closed-
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Hydraulic:Cold Start injection Advance (Rotary Automotive Pumps Cnly) section D-System Diagrams
Page D-4 B Series

Hydraulic Cold Start Injection Advance (Rotary Automotive Pumps Only)

A hydraulic cold start injection advance (KSB) device is used on 1988 and later cerfified engines for white smoke
control during cold starting. ,

When the engine is cold, the KSB cauese the injection timing mechanism to be fully advanced atlow speeds. When
the engine reaches normal operating temperature, the KSB is deactivated and mjectlon tlmlng is then advanced
proportionally to increased engine speed. ,

Deactivation of the KSB is controlled by a temperature sensor switch located in the engine air intake manifold. A
wiring harness connects the KSB and temperature switch. If the wiring is dlsconnected, the KSB remains activated

and the injection timing is fully advanced. .
1.KSB Valve
2.Wiring Harness

3. Temperature Switch




Section D-System Diagrams A - Lubricating Oil System
B Series Page D-5

- Lubricating Oil System

Lubricating Oil

Cooler (3); , -

g\  Full Flow © |main 01 Closed
2\ Filter(d) Rifte
| g
Gerotor ,
Lubricating ; open
Oil Pump(1 .

Pressure Regulating p(1) Fiter Bypass

Valve(2) Valve (5)
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Lubricating for the Turbocharger section. D-System Diagrams
Page D-6 B Series

Lubricating for the Turbocharger




Section D-System Diagrams Lubricating for the Power Components
B Series : Page D-7

Lubricating for the Power Components

To Valve
Train

From Main
Oil Rifle

e
it B Al s
-y \!{1'!’!: Main Oil
't “3.4,';1:1!’,",‘:&*»

S i,

To Piston
Cooling Nozzle

Crankshaft
Main Journa
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Lubricating for the Overhead ’ section D-System Diagrams
Page D-8 : B Series

Lubricating for the Overhead

Rocker Lever
Bore




Section D-System Diagrams
B Series

Coolant System

Coolant System

Page D-9

Cylinder Biock

1. Coolant Inlet
2.Pump Impeller

3.Coolant Flow Past

Qil Cooler

4, Coolant Flow Past

Cylinders

_b.Coolant to Cylinder

Head

2.Coolant to Thermostat Housing

1. Coolant Flow from Cylinder Block

1.Coolant Flow Past Injector  5.By-Pass Closed
2.Thermostat 6. Coolan Flow Back to
3.Coolant By-Pass Passage Radiator

4.Coolant Flow to Pump Inlet
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Air System
Page D-10

~ Air System

section D-System Diagrams
B Series

& lge

e

Intake System
1.Intake Air Inlet to Turbocharger
2. Turbocharger Air to Charge Air Cooler
3.Charge Air Cooler
4.Intake Manifold :
“(Integral part of Cylinder Head)
5, Intake Valve

Exhaust System

6. Exhaust Valve ’
7.Exhaust Manifold (Pulse Type)
8.Dual Entry Turbocharger
9.Turbocharger Exhaust Outlet
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Air System-Intake Air

Air System-Intake Air
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Naturally Aspirated

Intake System

1. Intake Air Inlet
2. Intake Manifold
3. Intake Vaive

Tubrochatred

Intake System

1. Intake Air Inlet
to Turbocharger

2. Air to Intake Manifold

3. Intake Manifold

4.Intake Valve

5.Intake Valve

Turbocharged-Aftercboled
(Waterjacket)

Intake System
1.Intake Air Inlet
to Turbocharger
2. Turbocharger Air
to Aftercooler
3. Aftercooler
4. Intake Manifold
5.Intake Valve

Turbocharged-Aftercooled
Charge Air-Cooled

Intake System
1. Intake Air Inlet
1o Turbocharger -
2. Turbocharger Air =8
to Charge Air Cooler}{ .
3.Charge Air Cooler i
4.Intake Manifold
5.intake Valve.
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Air System=-Exhaust Air

_ Naturally Aspirated

Exhaust System

1.Exhaust Valve
2. Exhaust Manifold

Turbocharged

Exhaust System

1.Exhaust Valve

2.Exhaust Manifold

3.Turbocharger Inlet

4. Turbocharger Exhaust
Outlet
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Troubleshooting ' Troubleshooting Procedures and Techniques
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Troubleshooting Procedures and Techniques

This guide describes some typical engine operating problems, their causes, and some acceptalbe corrections to
those problems. Unless notes 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:
e Study the problem thoroughly before acting.
e Do the easiest and obvious things first.
e Find and corréct the basic cause of the problem.
Troubleshooting Symptoms‘ .

Use the charts given on the following pages to help find the cause and cofrection of a malfunction. Read each row
of blocks from top to bottom. Follow the arrows through the chart to identify corrective action.
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Troubleshooting Symptoms

;———9

Page T-4
Engine Will Not Crank or Cranks Slowly -
Cause Correction
" Tt Disengage driven units and
Engine Drive Units ---1" . check for loading from
Engaged malfunctioning
OK a;cessories.
Crankshaft Rotation .1 Rotate the crankshaft to
Restricted check for rotational
resistance.
O'K
Starting Circuit - -~ .
s Check and tighten
Co;ngg?%r;seléoose connections.
- O;(
Battery Charge Low Check battery voltage.
OVK
No Voltage to Starter T Check voltage to
Solenoid solenoid.

OK
\

. Cause

Troubleshooting
B Series

Correction

" Solenold or Starting

. Motor Malfunction

OK
A/

Reblacg Stahing motor.

Starting Motor Operating

But Not Cranking the

Engine

OK

|

Remove the starting
motor and check for
broken teeth on the:
flywheel or broken
‘starting motor spring -

Contact an Authorized
- Repair Facility




Troubleshooting

Troubleshooting Symptoms
B Series

Page T-5
Engine Hard to Start or Will Not Start (Exhaust Smoke Present)
Cause Correction Cause Correction
i Refer To The Startin > . Verify by operating
lngg;n;e: Ctliteartlng - Proceduer Matrix page re Fuel Contaminated }~--{ engine from a temporary
- supply tank.
T ¥
" N o Cheak engine cranking
Engine Cranking Speed RPM. Refer to"Engine o .
too-Slow -~ Will Not Cranl|<' or Cranks Injection Pump Timing |-~~~ Check injection pump
OK Slowly Incorrect timing.
— Y - OK
Starting Aid Needed for |_-.| Check-repair or replace v
cold Weather or is Not cold starting aid, if
Working Properly necessary Valves Incorrectly .
OK Adjusted o - Adjust valves
- Bleed the fuel system OK
Alir in the Fuel System and chec':k f’c:r suction L
eaKs
OK One or More Injectors {7 Check/replace
v Worn or Malfunctioning injectors
Fuel Supply Restricted [ | Clean or replace pre-filters OvK
and screens and‘check
OK fuel lines for restrictions. Contact an Authorized
V Repair Facility
Intake Air System - Check intake system.
Restricted

OK
\
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Troubleshooting Symptoms Troubleshooting

Page T-6 B Series
Engine Cranks But Will Not Start (No Smoke From Exhaust)
Cause Correction Cause Correction
Incorect Starting Refer To The Starting Fuel filter Plugged With Drain fuel-water
Procedure - |7 Procedure Matrix Page Water or Other se ‘
! TV parator or replace
1-2 g Contamination fuel filter.
OK :
y oK
| NoFuel in Tank F--| Addfuel. | L T
P oosen the high pressure
OK Worn ‘or Malfunctioning line at two injectors and
: Injection Pump .. visually check fuel ;

- 3 Check for loose wires and delivery while cranking
Electrical or Manual verify that solenoid is OK .| the engine. Replace the .
Fuel Shutdown Not ~ |--=- functioning. Check to be | pumpif fuel is not being

Open sure manual shut-off lever delivered.

OK is in the"Rub"position.
If the Condition Occurs lnjectloln Pl::n ptTlmmg Check the injection
During Initial Start, ncorrec pump timing.
Following an Extended ===}  Bleed th‘? fuel system. OK
Period of Non Use or - '
After Replacement of a }
Fuel System Component, Contact an Authorized
Air in the Fuel System Repair Facility
OK " Loosen the bleed plug at
v the filter head end.
- - Operate the hand primer
If Previous Engine on the lift pump to check
Operation Had Been ----| for fuel. Clean-replace lift
Normal, Injection Pump pump if necessary.
Not Getting Fuel

OK
\/



Troubleshooting
B Series

Engine Starts But will Not Keep Running

Cause Correction
Idle Speed Too Low |- Adjust idle speed.
OK

y

Engine Driven Units
Engaged

OK
Y

Disengage driven units

and check for loading

from malfunctioning
accessories.

Malfunctioning Engine
Shut Down Device

Make sure shutdown
is not occurring
too soon.

OK
A 4

Air in the Fuel System

Bleed the fuel system
and check for suction
leaks

OK
v

Fuel Filter Plugged or
Fuel Waxing Due to Cold
Weather

OK

Drain fuel-water separator
or replace filter. Check for
fuel waxing in cold
weather.

—>

\j

Cause

Troubleshooting Symptoms

Correction

Page T-7

Fuel Supply Restricted

Clean or replace

pre-filters and screens
and check for fuel line

OK restrictions.
Verify by operating
Fuel Contaminated engine from a temporary
supply tank.

OK

¥

Injection Pump Timing
Incorrect

Check injection pump

OK

'

Contact an Authorized
Repair Facility

timing.
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Troubleshooting Symptoms

Page T-8

Engine Will Not Shut Off

Cause

Correction

Shutoff Not Closing

Electrical or Manual fuel |

OK

Engine Running on
Fumes Drawn into Air
Intake

OVK

Verify the solenoid is not
being energized by a
short in the wiring. Check
the linkage to the shutoff
lever for binding. Cheak
for the ability of the spring
in the pump to pull the
lever to the shutoff
position.

locate and isolate the
source of fumes.

Fuel Leaking to Intake
Manifold

oK
L/

Contact an Authorized
Repair Facility

Check for porosity

between the fuel filter

mounting to the intake
manifold.

Troubleshooting
B Series
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Rough Idle, Warm Engine '
Cause Correction Cause . Correction
k " i sy | INjexCtion Pum Malfunc- Remove injection pump.
ldle Speed Too Low |-~ chiﬁ%ﬂfﬁi?f idle y tioning or V?lorn. Check pump calibration.
OvK OVK
- Bleed the fuel system Contact an Authorized
Air in Fuel System and cl;leeac:: sfor suction ) Repair Facility
OK
. y
Injection Pump Timing ™ Check/correct injection
Incorrect pump timing
¥ ”
Injector Nozzles — Replace injcetors.

Plugged or Inoperative
(%K

Broken Engine Mounts Replace mounts.

OVK
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Engine Surges at Idle

Cause

Correction

Cause

Troubleshooting

Correction

Low Fuel Level in the
Tank

Fill supply tank.

Injection Pump Malfunc-
tioning or Worn.

OK
¥

Idie Speed too Low

Check/adjust low idle
screw.

O'K

Remove pump. Have
pump recalibrated or
replace injection pump..

OK
4

Contact an Authorized
Repair Facility

Air in the Fuel System

OK
y

Bleed the fuel system
and check for suction
leaks.

Fuel Supply Restricted

OK
L

Clean or replace

pre-filters and screens

and check fuel lines for
restriction.

Malfunctioning
Injectors

Check/replace
injectors

oK
\




Troubleshooting
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Lubricating Oil Pressure Low

Cause

Correction

Cause

Troubleshooting Symptoms
Page T-11

Correction

Incorrect Oil Level

OK
Y

Add or drain engine
oil.

Loose or Missing Pipe

Check for external leak at

Plug

Oil Diluted With Fuel

Remove and check lift

OvK

rear of cylinder head.
along fuel pump side of
block, oil cooler cover and
gear housing

Oil Viscosity Low Due to

Refer to"Coolant

Operating Above Normal
Coolant Temperature
Range of 100 Degrees C

(212 Degrees F)

OK

Y

But Engine Operation |--| ~Pump-plunger seal.
Normal Replace qukmg pump.
Change oil.

(%K
Qil Diluted With Fuel --|  Check for a stuck injector
Accompanied by Rough nozzle. If injectors are
Engine Operation or Low okay, check/repair injection
" Power pump. Change oil.

oK

Oil Diluted With Water

Check for missing rain
caps, oil fill caps,
dipstick, etc, Change oil.

Temperature Above
Normal“chart.

-Check oil pressure

Oil Pressure Gauge

OK
¥

Oil Specifications
Incorrect

Check oil
specifications.

OK
\

! gauge.
Malfunction
OK
Regulating Valve Stuck gggg‘;";ﬁ,ﬁfg ::7
Open or Broken Spring broken.
OK

‘ (Continued)



/

Troubleshooting Symptoms Troubleshooting

Page T-12 B Series
Lubricating Oil Pressure Low (Continued)
Cause Correction
e Change oil and replace
Qil Filter Plugged =] filter.
OK
\
Contact an Authorized
Repair Facility )




Troubleshooting
B Series

Lubricating Oil Pressure Too High

Cause Correction
Qil Pressure Gauge | __ Check oil pressure
Maifunctioning gauge.
OVK
L . Refer to Troubleshooting
Engine Running Too . [~ Logic for Coolant
cold Temperature Below
Normal.
OvK,
Oil Specifications N Check oil
‘Incorrect specification.
C%K
Pressure Relief Valve [
Stuck Closed Checl/rgplace valve.
OVK
Contact an Authorized
Repair Facility

Troubleshooting Symptoms
Page T-13



Cause

External Leaks

Troubleshooting Symptoms
Page T-14

Lubricating Oil Loss

Correction

Visually inspect for oil
leaks.

OK
y

Crankcase Being

Verify that the dipstick is
correctly marked.

Overfilled
O'K
f finatinn e Check oil
Oil ﬁ‘[():eocr:g(é?tlon specification.
OK Look for reduced

viscosity from dilution
with fuel.

Review/reduce the oil
change intervals.

Oil Cooler Leak

Check for oit in the
coolant.

OK
\

A 4

Cause

if Equipped, Air Com-
pressor Pumping Oil

Troubleshooting

Correction

check/replace air
compressor

OK
L

High Blowby Forcing Oil
Out the Breather

OK

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

Turbocharger Leaking Qil
to the Air Intake or
Exhaust

OK
¥

Inspect the turbo-
charger inlet and outlet
for evidence of oil
transfer.

Contact an Authorized
Repair Facility

B Serie
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Coolant Temperature Above Normal
Cause Correction Cause Correction
Coolant Level Low |- ‘ Add coolant. —— Fan Not Engaging ———— Check fan sensor.
¥ x
Radiator Fins ,_ -
Damaged or Obstructed [~ ";Slg:gtorfl‘_’égg; g“s' Incorrect or Malfunction- C::;gg;;ig"i’fm’
with Debris necessary. ing Radiator Cap necessary.
¥ oK
Radiator Hose F==] Inspect hoses: Replace - Inspect the shutters.
Collapsed if necessary. Radlat_or Shutters Are Not .- Repair or replace if
Opening Complete}y or necessary. Open radiator
OK Cold Weather Radiator cover.
L Cover Closed
Incorrect Oit Level "1 A4q or drain engine oil OVK
OK

Y

Cooling Fan Shroud
Damaged or Missing

OK
y

inspect shroud; repair-
replace or install.

Loose Fan Drive Belt

Check the belt
tensioner.

OK
\

Temperature Gauge

Test the gauge-repair or

Malfunction replace if necessary.
OVK
Incorrect Thermostat - |-~ Checkireplace
thermostat.

K
¥ (Continued)
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Coolant Temperature Above Normal (Continued)

Cause

Overfueled Injection
Pump

OK
¥

Vehicle Overloaded

OK
 J

Water Pump
Malfunctioning

-----

Correctlonﬁ -

Remove:injection pump.
Check calibration.

Reduce load or use
lower gear.

Measure cylinder block -~

coolant‘press_ure.

OK

Check/replace water
pump. :

Air in Cooling System

OK

Check hose clamps for

leaks on the suction side

of the pump.

Check for compression
leak through cylinder
head gasket.

>

Cause

Troubleshooting

Correction

B Series

Plugged Cooling Pas-
sages in Radiator,

Cylinder Head, Head

Gasket or Cylinder Block

Flush the cooling
system, fill with
new coolant

OK
i

Contact an Authorized
Repair Facility -




Troubleshooting
B Series

Coolant Loss
Cause

Radiator or Cab Heater
Leaking

K

EXternal Engine Leak

OK

v

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

OK
¥

If Equipped, Transmis-
sion Cooler Leak

Correction

Visually inspect the
radiator heater, hoses and
connections to locate the

leak.

Cause

If oil is present in the
coolant, check for a
transmission or fube oil

cooler leak.

If Equipped With a Water
Cooled Air Compressor,

Troubleshooting Symptoms
Page T-17

~ Correction

Check for coolant in the
oil. Check/replace head

Visually inspect the
radiator heater, hoses and
connections to locate the

leak.

Lesking Head or Head or gasket.
Gasket.
OVK
Chack/replace the oil
Lube Oil Cooler Leak cooler. Look for coolant in
. the oil.

Review the operation for
overheating and low

power. (Refer to Trouble-
shooting Logic for
"Coolant Temperature
Above Normal")

oK

*

Contact an Authorized
Repair Facility

Check for mixing of
coolant and transmission
fluid

OK

\/
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Coolant Temperature Below Normal
Cause Correction
Radiator Shutters Stuck | __ 'gi‘:gi:: gﬁ:&:ﬁ‘;’;
in Open Position -~ necessary.

Cause

Troubleshooting
B Series

Correction

OK

I Check fan for continu-
Fan maifunction ous operation.

OK
¥

Check/clean sensor and

Temperature Sensor == coolant passage.

Malfunction
OK
Test/replace sensor.
Temperature Gauge Test the gauge-repair
Malfunction @ = or replace if necessary.
OK

v

A 2

Thermostats Incorrect or
Malfunctioning

0K
Y

Check thermostats and
replace if necessary.

Contact an Authorized
Repair Facility




Troubleshooting

B Series

Coolant Contaminated

Cause Correction
Rusty Coolant, Operation Drairi and flush the
Without Correct. Mixture . =~ - cooling system. Fill with
of Antifreeze and Water. correct mixture of anti-
freeze and water.
OK

Review the coolant
change interval.

If Equipped, Leaking
Transmission Oil Cooler

Check/replace oil cooler.

(Refer to Equipment
Manufacturer's

procedures).

OK
Y

Oil Leaks From Oil
Cooler, Head Gasket,
Head and Cylinder Block

0K
A

Contact an Authorized
Repair Facility

Refer to Troubleshooting
Logic for"Lubicating Oil
Loss"

Troubleshooting Symptoms
Page T-19
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Lubricating Oil Contaminated

Cause

Coolant in the Oil,
Internal Engine Compo-
nent Leaks

OK
y

Correction

Refer to Troubleshooting
Logic for "Coolant
Loss".

Excessive Oil Sludge

Review oil and filter
change intervals.

OK

!

Make sure the correct
oil is being used.

Troubleshooting
B Series

Cause Correction::
Worn Injection Pump Remove injection pumip. *
Plungers -~ Check pump calibration.
OVK
Contact an Authorized

Repair Facility

Fuel in the Oil, Engine

Review the Troubleshooting
Logic for"Coolant

Operating too Cold Temperature Below
Normal"
O'K
Lift Pur_np Seal | L. Replace lift pump.
Leaking ,
OVK
Injector Needle Valves  |._._. Locate and replace
Not Seating malfunctioning injector.
OK

v



Troubleshooting A Troubleshooting Symptoms
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Fuel or Oil Leaking from Exhaust Manifold '
Cause Correction
Intake Air Restriction |-~ Cnecidreplace fiter
OK ‘
Review operation for
excessive idling.
Injector Needle Valve |- Locate and replace
Stuck Open malfunctioning injector.
Ov K
Obstructed Turbo- )
charger Drain Line | Checkiclean line.
OVK
Turbocharger Seals | Checkireplace
Leaking Oil 7 turbocharger
OVK
Contact an Authorized
Repair Facility




Troubleéhooting Symptoms
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Page T-22
Exhaust Smoke Excessive Under Load
Cause Correction
Lugging Engine e . Use lower gear.
OK
Y

Air in Fuel System

OVK

Bleed fuel system and

check for suction leaks.

Y

Air Leak Between
Turbocharger and intake
or Exhaust Manifold

OK

More Than One Seal
Washer Under injector
Nozzle

Air Cleaner Plugged Inspect air cleaner.
e Clean and replace.
OK
Y
Injection Pump Timing ) Check injcetion pump
incorrect timing.
OK

Correct leak.

Remove extra
washers.

OK
\/

Cause

Troubleshooting

Correction

Remove and have

Injcetor Noz_zle ..... nozzles tested. Replace
Malfunctioning infectors if necessary.
OVK
Turbocharqer Replace turbocharger.
Malfunctioning
Ov K
. U Check thermostat and
Engine Running Too cooling system.
Cold
OK

Y

AFC Malfunction/
Injection Pump
Overfueled

Remove injection pump.
Check pump calibration.

OK
¥

Contact Authorized
Repair Facility




Fuel Supply Restricted

Change the fuel filter and
check fuel line, pre-filter
and screens for
restrictions.

OK
\/

Repair Facility

Troubleshooting Troubleshooting Symptoms
B Series Page T-23
Engine Will Not Reach Rated Speed When Loaded
Cause ' Correction Cause Correction
Vehicle Overloaded |___ Reduce load or use > High Speek Sprew Check/adjust high
lower gear Incorrectly Adjusted speed screw
OK
L 4 OK
Throttle Linkage Check throttle linkage v
Adjustment Wrong ~ |--- t?:\igf‘{:?:é ﬁ;;”:éle Partially Engaged - Check/adjust shutdown
OvK stop screw. Shutdown Lever lever.
Tachometer . OK
Malfunctioning Check with hand or v
OK v digital tachometer, ) Checkireplace fuel
Fuel Transfer Pump |
y Malfunctioning transfer pump.
Air fuel Control Tube Tiahton it ool
i ___ ighten fittinges. Replace
Lea'l;lggtggglgr tube if necessary. O'K
OK ..
Y Injection Pump  |____ Remove injection pump.
Air Flow Restricted Malfunctioning Check calibration.
} : Inspect cooling fins.
Through Charge Air ~ jww- Clean or replace. OK
Cooler v
OvK Contact Authorized
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Troubleshooting Symptoms

Troubleshooting
B Series
Cause Correction
Air Flow Restricted Inspect cooler fins.
Through Charge Air |-~~~ Clean/repair.
Cooler
OK

Y

Air Leak Between
Turbocharger and Intake
Manifold

Correct leak.

- OK
Y

Exhaust Leak Between
Turbocharger and
Exhaust Manifold

Correct leak.

OK
Y

" Air in the Fuel System

Bleed the fuel system
and check for suction
. leaks.

OK
y

Fuel Quality Poor

Page T-24
Power Output Low
Cause Correction
Vehicle Overioaded |___ Reduce load or use
lower gears.
OK
y
Lubricating Oil Level Too o
High _ Drain oil to proper
- level
OVK
Throttle Linkage Check and adjust
f - throttle linkage for full
Adjustment Wrong travel of the fuel control
OK level
¥
Mechanical Shutoff )
Lever Partially . Check/adjust shutoff
Engaged lever.
OK
i
Check intake and exhaust
Intake or Exhaust | systems for restrictions
System Restricted Inspect air filter and
replace as necessary.
OK
Y
Air Fuel Control Tube - —
Leaking and/or _.| Tighten fittings. Replace
Restricted tube if necessary.
OK

\/

. OK

{continued)

Verify by operating engine
from a temporary tank
that contains good fuel
and refer to fuel oil

specifications.
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Power Output Low (Continued)

Cause

Correction

Cause

Troubleshooting Symptoms
Page T-25

Correction

Fuel Supply Restricted

¥

Injection Pump Fuel
Return Line
Restricted

OK
L 4

Lift Pump
Maifunctioning

%K

High Intake Air Tempera-
ture-17 Deg. C[30 Deg.
FlAbove Ambient

OK
Y

High Fuel Temperatures
(Above 71 Deg.C[160
Deg.F}

OK
Y

Injcetion Pump Timing
Incorrect

OK

Clean per-filters and
screens and check fuel
line for restriction. Replace

fuel filter. - :

Turbocharger Wastegate
Malfunction

Check fuel return line
from pump to tank for
damage/restriction,
Replace line. -

OK
y

Check/replace sensing

line for damage or leaks.

Check/adjust wastegate
control rod.

“Turbocharger Worn or
Malfunctioning

Replace turbocharger.

Check/replace lift
pump.

OK
y

Use outside air to
turbocharger in warm

Valves Not set
Properly

Adjust Valves.inspect
push rods, spring, etc.

OK
A 4

weather.

Injector Nozzles
Malfunctioning

Fill tanks, turn off fuel
heater.

OK
Y

Remove nozzles. Test
and repair.

Injcetion Pump Worn or
Malfunctioning

Check injection pump
timing.

OVK

Remove injection pump.
Check calibration.

\

Contact an Authorized
Repair Facility
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Engine Misfiring

Cause

Fuel Contaminated

oK
L

Air in Fuel System

¥

Correction

Verify by operating
from a temporary
supply tank.

Troubleshooting

B Series

Bleed fuel system
and check for suction
leaks.

Cause Correction
Injection Pump Timing Check injection pump
Incorrect timing:
Ov K

Contact an Authorized

Repair Facility

Fuel Injection Lines
Leaking

Inspect and replace
broken lines.

OK
¥

Fuel Transfer Pump

Check/replace fuel

Injector Nozzles
Plugged or Inoperative

Malfunctioning transfer pump.
OVK
Incorrect Valve Inspect push rods,
Adjustment [ | springs and adjust
valves.
(%K

Replace injectors.

OK

v



Troubleshooting
B Series

Fuel Knock
Cause

Correction

Engine Overloaded

OK
L4

Use lower gear.

Fuel Quality Poor

(%K

Air in Fuel System

Drain tank; fill with
correct fuel.

Bleed fuel system and

check for suction leaks.

OVK

Incorrect Injection Pump
Timing

Check pump timing

OK
A/

Incorrect Nozzies
Malfunctioning

Remove nozzies. Test
and repair.

OK
Y

Contact an Authorized
Repair Facility

Troubleshooting Symptoms
Page T-27



/

Troubleshooting Symptoms

Cause

Troubleshooting
B.Series

Correction

Fuel Injection Pump
Timing Incorrect

Page T-28 -

Fuel Consumption Excessive
Cause Correction
Fuelleak = 0CSiine ook

OK
Y

oK
L

Check the injcetion
pump timing.

Additional Loading From
Malfunctioning
Accessories

oK
Y

Fuel Quality Poor

OK
y

Check/repair accessories
and vehicle components.
(Refer to the Equipment
Manufacturer's Proce-
dures).

Worn or Malfuctioning

Remove injectors.

Verify by operating engine
from a temporary tank
that contains good fuel
and refer to fuel oil

specifications

Injectors Test/repair.
OK
Valves Not Seating Check/adjust valves.

Operator Technique
Incorrect

Review operation for
correct gear shifts,
deceleration, and idling.

OK

{

OK
L

Contact an Authorized
Repair Facility

Excessive Intake Air or
Exhaust Restriction

Refer to Troubleshooting
Logic for"Excessive
Exhaust Smoke"

OK
\



Troubleshooting Symptoms

Broken::

Equipment Manufacturer's

Service Instructions).

Damaged Fan or
Malfunctioning
Accessories

OK
Y

Check/replace the vibration
component (refer to
Equipment Manufacturer's
Service Instructions).

Vibration Damper
Malfunctioning

OK
Y

Inspect/replace the
vibration damper.

Alternator Bearing Worn
or Damaged

OK
4

Contact an Authorized
Repair Facility

Check/replace the
alternator.

Troubleshooting
B Series Page T-29
Vibration Excessive
Cause Correction
Engine Not Running . Refer to Troubleshooting
Smoothly - Logic for"Rough ldle,
Warm Engine”.
oK
Y Check/replace engine
Engine Mounts Loose or |___| mounts (refer to the



/

Troubleshooting Symptoms

Page T-30

Engine Noises Excessive

Cause

Drive Belt Squeal,
Insufficient Tension or

Abnormally High Loading

OK

Intake Air Exhaust
Leaks

Correction

Check the tensioner and
inspect the drive belt.
Make sure water pump,

tensioner pulley, fan hub

and alternator turn freely.

Cause

Troubléshooting

Correction

Turbocharger Noise

Check the tension of
accessory drive belts.
(Refer to the Equipment
Manufacturer's Proce-
dures). Make sure the
accessoaries turn freely.

OK
¥

Check turbocharger *

impeller and turbine

wheel for housing
contact.

Gear Train Noise

OK
¥

Refer to Troubleshooting
Logic for"Exhaust
Smoke Excessive Under
Load".

Contact an Authorized
Repair Facitily

OK
y

Valve Lash Excessive

OK

Adjust valves. Make sure
the push rods are not
bent or the rocker levers
are not severely worn.

v

Check/replace vibration
damper.




Troubleshooting ' Troubleshooting Symptoms

B Series Page T-31
Alternator Not Charging or Insufficient Charging
Cause Correction
Battery Connetions | | cleanftighten battery
Loose or Corroded connections.
OK
Y -
Alternator Belt - Check/replace belt
Slipping tensioner.

C%K
Alternator Pulley Loose
on Shaft

(%K

= Tighten pulley.

Check/replace the
Guage or Lamp " gauge o‘: lamp.
Malfunction
OVK
Alternator
P e Rept ]ty X
Malfunctioning eplace altemator.
OVK

Contact an Authorized
Repair Facility
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Troubleshooting Symptoms

Page T-32

White Smoke Excessive During Cold Start

Cause

Improper Starting
Procedure

Correction

¥

Coolant Temperature
Too Low

'O'K

Intake Air Temperature

Verify proper starting
procedure.

Refer to Troubleshooting
Logic Chart for"Coolant
Temperature Below
Normal”

Refer to vehicle operation
manual for shutter

Fuel Quality Poor

Too Low ~""| operation.Check inta(ke
air heater operation (if
O'K epuipped)
Verify by operating

engine from a temporary
tank with good

OK quality fuel.
Injection Pump Timing
Incorrect - Check/time pump.
OK

Troubleshooting

—>

\/

Cause. Correction
Temperature Switch for Check voltage to KSB.
the KSB has Electrical . ] =---{  Replace temperature

Short or Closes toa switch if voltage is
soon. present before coolant
: temperature reaches
oK 160°F '
: o Remove the injection
KSBS ;Ievs es ge e};lloldlng """ pump. Have the KSB
P repaired or replaced.
Ov K
Injector Installed With More Remove extra washer.
ThanOne/Or |77 Check for proper
Wrong Size Sealing , washer.
Washer -
OVK
injectors | ___. Remove nozzles. Test
Malfunctioning and repair.
OVK
Coolant Leaking Refer to

Into Combustion
~ Chamber

C%K
.Y (Continued)

Troubleshooting Logic
for Coolant Loss




Troubleshooting ' Troubleshooting Symptoms
B Series , Page T-33

White Smoke Excessive During Cold Start (Continued)
Cause Correction

Remove pump. Have
- calibration checked.

Injection Pump
Malfuctioning

- OK
A

Contact an Authorized
Repair Facility







Section A-Adjustment, Replacement and Repair
B Series Page A-1

Section A-Adjustment, Replacement a{n'd Repair
Section Contents
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Section A-Adjustment, Replacement and Repair
Page A-2 B Series
' Page

Fuel System Components=CIEANING................ccc.ccuieiiiiiiiiiececee st st es s se e eseeas s sssses b ssesessessessass e ss e sseeons
High Pressure Fuel Lines-Replacement
Injection Pump-installation.......................
Injection Pump-Removal....................
Injection Pump-Replacement......................cocoooeveiiiniicncenn,
Injection-Replacement
Lift Pump-Replacement................cc.ccccocoieniiiniecccceie,
Low Pressure Fuel Line-Replacement..
RQVK Governor Shutoff Solenoid.....

Fuel System Repair-Rotary Pump..............
Fuel Drain Manifold-Replacement.........
Fuel Filter Head Adapter-Replacement...
Fuel Pump-~Replacement..............c..c...ccoooevviinnn.
Fuel Shut Off Solenoid-Replacement....
Fuel System Components-Cleaning.........
High Pressure Fuel Lines-Replacement..........................
Injection Pump Supply Line-Replacement
Injectors-Replacement....................c..coeviiiiiecccccce e
KSB Replacement..................ccoooieveiicericceeeeceesern e
KSB Temperature Switch Replacement
Lift Pump-Replacement..........................c........

Low Pressure Fuel LInes=Replacement...............c.ccoviiiiciicieeceeeeee vt ene st eees b eseeses e -

Fuel System Repair SUMMAIY................cccococc it er et enes e

Injection Pump-ldle Speed AdJUSTMEeNt..................coooviiiiiicie e et e et
ROV GOVEINOY ...ttt es bttt bt ettt eneaesesansornes SO

Lubricating System Repair.................................. .
Oil Cooler Element and Gasket-Replacement...........c....c..cccoovivivnniieeronniconncs e
Oil Pressure Regulator,Valve and Spring-Replacement
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‘ .Page
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Repair Tools Required Section A-Adjustment, Replacerﬁe‘nt and Repair

Page A-4 B Series
Repair Tools Required
Sockets Wrenches Other
10mm . Allen Wrench (8 mm)
12 mm 8 mm Breaker Bar (1/2 in. Sq. Drive)
13 mm 10 mm Flat Screwdriver
15 mm 13 mm Ratchet (3/8 in. Sq. Drive)
17 mm 15 mm Ratchet (1/2 in. Sq. Drive)
18 mm 17 mm (open end) Filter Wrenches (75-80 mm and 90-95 mm)
19 mm 19 mm Drill Motor (1/4 inch) :
22 mm 22 mm Drill Bit (3 mm)
27 mm 24'mm Slide Hammer
Flat Chisel

T-Bar Puller (75mm)

Sheet Metal Screw (#10)
Torque Wrench

Pliers

Engine Barring Gear 3377371



Section A-Adjustment, Replacement and Repair ~ ' Cooling System Repair
B Series Page A-5

Cooling System Repair Summary

Component To
Be Replaced Tools Preparatory Steps
Drive Belt Breaker Bar (3/8 inch
Square drive)
Belt Tensioner Ratchet (3/8 inch drive) : Remove Drive Belt
15mm Socket and
Torque Wrench
10 mm Socket/Wrench Remove Drive Blet adn Pulley
10 mm Socket/Wrench Driain Coolant and Remove Drive Belt
10 mm, 18 mmand 19 mm Drain Coolant, Remove Drive Belt, Loosen Altern-
Socket/Wrench ator Link, Remove Alternator Mounting Capscrew,

Remove Thermostat Housing



e

Cooling System Repair
Page A-6

-‘L:\V

= ;\\‘.

Section A-Adjustment, Replacement and Repair
B Series

Cooling System Repair
Drive Belt-Replacement -
3/8 Inch Square Drive

Lift the tensioner arm and pulley to remove and install the
belt.

The belt tensioner winds in the direction that the spring
tang is bent over the tensioner body. To lossen ten tensior
on the belt, rotate the tensioner to wind the spring tighter.

Applying excessive force in the opposite direction of wind-
up or after the tensioner has been wound-up to the positive
stop can cause the tensioner arm to break.



Section A-Adjustment, Replacement and Repair ~ Cooling System Repair
B Series : Page A-7
Belt Tensioner-Replacement :

Praparatory Step:

¢ Remove the drive belt.

13 mm

Remove the belt tensioner from the bracket.




: 4
Cooling System Repair
Page A-8

Section A-Adjustment, Replacement and Repair
B Series

13 mm

Install the belt tensioner. ’
Torque Value: 43 Nem [32 ft-Ib]

'Fan Pulley-Replacement

Preparatory Steps:

e Remove the drive blet.

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



Section A-Adjustment, Replacement and Répair
B Series

10 mm and 13 mm

Remove the four cabscrews, fan and spacer. Replace the
fan pulley.

Torque Values:

8 mm Capscrews-24 Nom . [18 ft-Ib]
10 mm Capscrews-43 N-m [32 ft-Ib]

Water Pump-Replacement
Preparatory Steps:

e Drain the coolant.
¢ Remove the drive belt.

Cooling System Repair
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Cooling System Repair Section A-Adjustment, Replacement and Repair
Page A-10 B Series

10 mm

&J Remove the water pump.

R

wpibdma

AY

‘ l Clean the sealing surface on the cylinder block.




Section A-Adjustment, Replacement and Repair
B Series

Install a new o-ring into the groove in the water pump.

10 mm

Cooling System Repair
Page A-11

wplriha

lnStaII thewatér pump._z L
Torque Value: 24 N-m [18 ft-Ib]

wplbdma
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Cooling System Repair Section A-Adjustment, Replacement and Repair
Page A-12 B Series

Lift the tensioner arm and pulley to install the drive belt.

tagbims

Caution: The system must be filled slowly to prevant air
locks. During filling, air must be vented from the engine
coolant passages. Be sure to open the petcock on the
aftercooler for aftercooled engines. '

The system has a maximum fill rate of 14 liters per min-
ute [3.5 U.S. gallons per minutel. Do not exceed this
fill rate. Wait 2 to 3 minutes to allow air to be vented.
Then add coolant to bring the level to the top.




Section A-Adjustment, Replacement and Repair

B Series _

Close the drain valves. Fill the cooling system with a mix-
ture of 50% water and 50% ethylene-glycol type antifreeze.
This will provide freeze protection to -37°C [-34°F].

Cooling System Repair

Page A-13

Coolant Capacity Liters
(Engine Only) [U.S. Quartg]
4B3.9 6B5.9
4BT3.9 4BTA3.9* 6BT5.9 6BTA5.9*
7.0 [7.4] 7.9 [8.4] 9 [9.5] 9.9 [10.5]

*4BTA and 6BTA engines ues a jacket-water aftercoolers.
If a charge air aftercooler is used, the coolant capacity is
the same as the naturally aspirated or turbocharged only
engines.

Install the pressure cap. Operate the engine until it reaches
atemperature of 80°C [180°F], and check for coolant leaks.

50%
WATER

S

50%
ANTIFREEZE

“wtr

50%
WATER

50%
ANTIFREEZE

p—

i ragoown




Cooling System Repair " Section A-Adjustment, Replacement and Repair
Page A-14 B Series

‘Thermostat-Replacement
Preparatory Steps:

¢ Disconnect the negative battery cable.

¢ Drain 2 liters (2.1 U.S. Quarts) of coolant.

® Remove the radiator hose from the outlet
connection.

® Remove the drive belt.

14 mm, 16 mm

Loosen the lower alternator link capscrew.
Remove the upper alternator mounting capscrew.

shVcsma




Section A-Adjustment, Replacement and Repair Cooling System Repair
B Series Page A-15
Lower the alternator.

e -
4 "5‘llli-"ﬂkﬂ
[ W—

sh@csmby

10 mm

Remove the thermostat housing, lifting bracket, thermostat
and thermostat seal.

thehsha

/
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Cooling System Repair
Page A-16

\\V6ﬁé%%§
2

%>, Radlatof
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B pass

thahebb

Section A-Adjustment, Replacement and Repair
B Series

“ Clean the gasket surfaces.

Ml NOTE: Do not let any debris fall into the thermostat cavity
when cleaning gasket surface. :

! Caution: Always use the correct thermostat and never

operate the engine without a thermostat. An incorrect
thermostat can cause the engine to overheat or run too
cold. The engine will overheat if operated without a
thermostat because the coolant flows back to the inlet
of the water pump instead of through the radiator for
cooling.



Section A-Adjustment, Replacement and Repair Cooling System Repair
B Series Page A-17
Assemble the removed parts in the reverse order of remo-
val. ‘

Make sure the gasket is aligned with the capscrew holes.
Install the capscrews and use your fingers to tighten.

The notched end of the rubber thermostat seal points away
from the cylinder head.

théhsha

L

10 mm &J O

Tighten all Capscrews. i |T‘1
Torque Value: 24 Nem [18 ft-Ib] ‘;;D ’A , 11"’][!
‘ - Y R 0 / N

S : in” ¢ "
/ “oInlle Kf\. nyesos

/
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Cooling System Repair
Page A-18

Section A-Adjustment, Replacement and Repair:
B Series

14 mm, 16 mm

Position the alternator and install the mounting capscrew.

fathima

D%g Torque Value:
(A) 24 N*m [18 ft-Ib]
(B) 43 Nem [32 ft-Ib]
7 13 mm

Install the drive belt.

%g NOTE: After the tensioner has been raised to remove/in-
@ stall the belt, check the torque of the tensioner capscrew.

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



Section A-Adjustment, Replacement and Répair
B Series

Fill the cooling system Operate the engine and check for
leaks.

Caution: Be sure to vent the engine and aftercooler dur-
ing filling, to remove air from the coolant system or
over-heating will result.

Cooling System Repair
Page A-19

e

3 B olmwn .
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Fuel System Repair Summary

Page A-20

Fuel System Repair Summary

Section A-Adjustment, Replacement and Repair

B Series

Component To

Be Replaced Tools Preparatory Steps
Lift Pump 13,14 and 17 mm Wrenches Clean debris.
13 mm Socket, 14,17, and 19mm Open End  Clean debris.

High Pressure Lines

Injector Fuel Drain
Manifold.

Injectors

Injection Pump

Fuel Solenoid

Fuel Filter Head

Wrenches and a Torque Wrench
10 mm and 19 mm Open End Wrenches, 10

- mmand 13 mm Sockets, and a Torque Wrechc

Ratchet, 24 mm Socket (deep well), and a Torque
Wrench

Injector bore cleaning brush.

10 mm Wrench, Ratchet, 22 mm Socket, 75 mm
T-Bar Puller {(w/2 8 mm capscrews) 1/2in.open
end wrench flat Screwdriver 13 mm Socket, 13
mm Wrench, Hammer, flat Chisel and a Torque
Wrench.

Robert Bosch 24 mm Wrench, Lucas CAV 22
mm Wrench

24 mm, 75-80 mm and 90-95 mm Filter Wrench

Disconnect the high pressure lines
and fuel drain manifold.

Remove high pressure lines, supply
line and return line. Remove the AFC
air line, oil line (s), fuel shutoff solenoid
and control lingkage.

Label and disconnect wiring.

Clean debris.



Section A-Adjustment, Replacement and Repair
B Series

Fuel System Repair-Rotary Pump
Fuel System Components-Cleaning

Thoroughly clean all fittings and components before remo-
val. Make sure that the debris, water, steam, or cleaning
solution does not reach the inside of the fuel system.

v

Low Pressure Fuel Line-Replacement

Preparatory Step:

» Clean all debris from around the fittings.

Fuel System Repair-Rotary Pump

Page A-21

" gl _J 1s9ftoa
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Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
Page A-22 ’ B Series

14 mm, 17 mm

u - \.X . u N L .o p ) .
A w “ T\.‘& Disconnect the fuel line from the lift pump and filter head.

@@ Use two wrenches to disconnect the line from the lift pump.

L= ..

14,17 mm

Install the fuel line to the lift pump and filter head. Ues two
wrenches to tighten the connection to the lift pump.

NOTE: Do not overtighten the connection. Fuel leaks can
result from overtightening.

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

ft8Hdha




Section A-Adjustment, Replacement and Repair
B Series

Fuel Filter Head Adapter-Replacement

Preparatory Steps:

o Clean debris.
¢ Remove fuel fiters.

24 mm

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

Install in the reverse order of removal.
Torque Value: 32 N-m  [24 fi-Ib]

Fuel System Repair-Rotary Pump
Page A-23

R

f19numa .
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Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
Page A-24 B Series

Lift Pump-Replaecement
Preparatory Steps:

e Clean debris from around the lift pump.

EJ 14 mm, 17 mm

@ Disconnect the fuel lines.




Section A-Adjustment, Replacement and Repair
B Series
10 mm

Remove the lift pu‘mp and clean the mounting surface on
the cylinder block.

10 mm

Install the lift pump and a new gasket.
Connect the fuel lines.

Torque Value: 24 Nem [18 ft-Ib]

Fuel System Repair-Rotary Pump
Page A-25

dpBgkha
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Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
Page A-26 B Series
High Pressure Fuel Lines-Replacement
Preparatory Steps: '

¢ Clean all debris from around the fittings.

17 mm
NOTE: If individual lines are to be replaced, remove the

support clamp from the let of lines containing the line to be
replaced.

Disconnect the line (s) from the injectors.




Section A-Adjustment, Replacemeht and Repair
B Series
17 mm

Disconnect the line (s) from the fuel pump. Install protective ﬂ
covers to the injectors and delivery valves to prevent the
entry of dirt into the system. @

Caution: Install the support clamp in original position A
and , to prevent damage from high frequency vibration,

make sure the lines have not been bent or do not con- G
tact each other or another component. |,

NOTE: To prevent damage to the fuel lines, they must be
connected to the injectors and fuel injection pump in a free
state without forcing the connecting nuts. The fuel lines are
correctly sized for each application and bending the lines

is not acceptable.

Install the lines in the reverse order of removal.
Torque Value:
(Line Fittings)30 Nem  [22 ft-Ib]
(Support Clamp)6 Nem [4 ft-Ib]
(Support Bracket)24 Nem [18 ft-Ib]

Fuel System Repair-Rotary Pump
Page A-27

(D] T~ . 185ftmb




/

Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
Page A-28 B Series

Fuel Drain Manifold-Replacement
Preparatory Steps:

¢ Clean debris.

10 rhm

lg_\ Remove the capscrew from the hold-down clamp.

R

T vvan F
tsgcsms




Section A-Adjustment, Replacement and Repair

Fuel System Repair-Rotary Pump
B Series Page A-29
10 mm
Remove the banjo fitﬁng screws and washers. [3_‘

&

17 mm

Disconnect the drain line fitting from the injection pump. ﬂ

R

=) AV 7"
y s T
[ X S BMIDes e
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Fuel System Repair-Rotary Pump
Page A-30

d 1sitha

Section A-Adjustment, Replacement and Repair
B Series

NOTE: Use new seals and sealing washers.

-
&)Y Assemble the drain line and fuel drain manifold in the re-
verse order of removal.

Torque Value: ‘
(Banijo fitting screw) 15 Nem [11 ft-Ib]

(Banjo fitting) 9Nem [ 7 ft-Ib]
(Clamp screw) 24 Nem [18 ft-Ib] ’.

lg_‘ Injection Pump Supply Line-Replacement

@@ 17 mm

Remove the bleed screw banjo fitting.



Section A-Adjustment, Replacement and Repair
B Series

14 mm, 16 mm, 17 mm

Fuel System Repair-Rotary Pump
Page A-31

Remove the supply line (Bosch Injection Pump). &J

Replace the seals (1) in the fittings if the line is disassem- @
bled. v

14,16,19 and 24 mm

tagfitmf

The Lucas CAV pump has two fittings for the supply line. &J
Replace the seals in the fittings if the line is disassembled.

Replace banjo fitting sealing washers (1) and ferrules (2)
each time they are removed.
Torque Value: 32 Nem [24 ft-Ib]

fa0ssma

/
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Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
B Series

Page A-32
17 mm

Engines rated at 2500 RPM and above require additional
fuel line support. Install as illustrated.
Torque Value: 24 Nem [18 ft-Ib]

Injectors-Replacement

Preparatory Steps:
¢ Thoroughly clean around the injectors.
¢ Disconnect the high pressure fuel lines.
¢ Disconnect the fuel drain manifolid.



Section A-Adjustment, Replacement and Repair
B Series

16 mm, 24 mm Box Wrench

Caution: The injector must not rotate in the bore of the
cylinder head. This will damage the cylinder head. ﬁ

Remove the injectors.
Hold the injector body with the 16 mm wrench while you @@
loosen the hold-down nut with a 24 mm box end wrench.

Clean the injector nozzle bore using Service Tool No.

Fuel System Repair-Rotary Pump
Page A-33

fidboca

3822509.
e

figboea
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Fuel System Repair-Rotary Pump
Page A-34

Section A-Adjustment, Replacement and Repair
B Series

Remove the injector hold-down nut and apply a coat of

ANTI-SEIZE
LUBRICANT

fi9numa

O~ | anti-seize compound to injector surface (A). Avoid getting

fidnuha

anti-seize compound in the fuel drain hole (B).

Install the hold-down nut on the injector body.



Section A-Adjustment, Replacement and Repair Fuel System Repair-Rotary Pump
B Series ‘ Page A-35
Install a new o-ring into the recessed groove on the top of a
the hold-down nut. Make sure the o-ring is not cut or wisted p)b
when installing (BOSCH and Stanadyne). CAV injectors \/
retain the o-ring inside the hold-down nut.

tigorha

Apply a coat of anti-seize compound to the threads of the
injector hold-down nut. :

tiSnuwa




Fuel System Repair-Rotary Pump
Page A-36

fidhdoa *

Section A-Adjustment, Replacement and Repair
: B Series

Assemble the injector and new copper washer.
Use only one copper 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.

24 mm

Install the injectors

The protrusion on the side of the nozzle fits into a notch in
the head to orient the injector.

Tighten the injector nozzle nuts.
Torque Value: 60 Nem [44 ft-Ib]



Section A-Adjustment, Replacement and Répair
B Series

10 mm

Install the fuel drain manifold.
Torgque Value: 9 Nem [7 ft-Ib]

17 mm

Install the high pressure fuel lines.
Torgue Value: 30 Nem [22 ft-Ib]

R0 A W/~
|
\

Fuel System Repair-Rotary Pump
Page A-37
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Fuel System Repair-Rotary Pump
Page A-38

Section A-Adjustment, Replacement and Repair
B Series

Fuel Shut Off Solenoid-Replacement
Preparatory Steps:

e Label and disconnect the wiring.

‘ } l Bosch and CAV
22 mm-CAV
24 mm-Bosch \
Clean around the valve.
2™ WHEN REMOVING THE VALVE, BE CAREFUL NOT TO

%V DROP THE PISTON AND SPRING.

Replace the valve and connect the electrical wire.



Section A-Adjustment, Replacement and Repair Fuel System Repair-Rotary Pump
B Series Page A-39

Stanadyne DB4

* Remove the electrical wiring.
® Remove the fuel drain line.
- @ Remove the throttle shutoff linkage.
* Remove the fuel injection pump top cover.
* Disassemble the fuel injection pump top cover.

ipBcvme

5/16 Inch
Install new insultating tubes onto the terminals on the ter-

minal studs of the new solenoid.
Install the valve into the cover. ,
Torque Value: 14 Nem [12 in-b]
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Fuel System Repair-Rotary Pump
Page A-40

fvgitma

Section A-Adjustment, Replacement and Repair
B Series

5/16 Inch

Install the cover and gasket onto the fuel injection pump.

NOTE: Extreme care must be taken in assembling the
cover to a fuel injection pump to make sure the shutoff arm
is in proper with the linkage hook tab.

Install the cover to pump at a-downward angle from the
drive shaft end of the fuel injection pump, then slide the
cover horizontally into position. ‘

Torque Value: 4.6 N-m [41 in-Ib]

KSB Replacement
T30.TORX, 12 mm

Disconnect the wiring harness from the KSB solenoid (1).
Disconnect the fuel lines (2). Replace the KSB, fuel lines
and wiring harness.

Torque Value:
Fuel Line Banjo Fittings: 12 Nem [0 ft-Ib]
KSB Mounting Nuts 9Nem [7 ft-b]



Section A-Adjustment, Replacement and Repair Fuel System Repair-Rotary Pump
B Series Page A-41

KDB Temperature Switch Replacement

27 mm

Disconnect the KSB (1) wiring harness (2) from the switch
(3). Replace the temperature switch. Install the wiring har-
ness.

Torque Value: 24 Nem [18 ft-Ib]

Fuel Pump-Replacement
Preparatory Steps:

® Remove all fuel lines.
¢ Remove control linkage.
¢ Remove fuel shut off solenoid.
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Fuel System Repair-Rotary Pump
Page A-42
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Section A-Adjustment, Replacement and Repair

B Series

NOTE: A diesel engine cannot tolerate dirt or water in the

fuel system. A tiny piece of dirt or a few drops of water in
the injection system may stop your unit.

Clean all external surfaces of the injection pump, including
all line connections and fittings that are to be disconnected.
Clean the area around the injection pump gear cover to
prevent dirt from entering the crankcase. '

Removing the Fuel Pump

Locate TDC for cylinder number 1. Push the TDCpin into
the hole in the camshaft gear while slowly barring the en-
gine. , )

To prevent damage to the timing pin, be sure to disengage
the pin after locating TDC.
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B Series , Page A-43
14 mm A - - _—
Loosen the CAV injection pump lockscrew and position the &J . -ﬂ i ‘ ré.
special washer, then tighten the lockscrew against the o
pump drive shait.
Torque Value: 7 N-m [5 ft-Ib] S O
‘ o
Locked

@ Smail Opening
C ) \ 3’“’"’“::9'“'

3/8 Inch

Loosen the Stanadyne DB4 fuel injection pump lock screw
and position the special washer. Tighten the lock screw un- .
til contact is made with:the fuel injection pump drive shaft.

Torque Value: 12 Nom [9 fi-Ib]

oy
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Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
Page A-44 B Series

10 mm

The special washer on the Bosch injection pump must be
removed so the lockscrew can be tightened against the
drive shaft.

Torque Value: 30 Nem [22 ft-Ib]

- 22 mm
&J Remove the gear cover access cap.
@@ Remove the nut and washer from the fuel pump shaft. .

goescams




* indexed to shaft during pump calibration. Removal of

Section A-Adjustment, Replacement and Repair Fuel Systém Repair-Rotary Pump
B Series Page A-45

75 mm T-Bar Puller

Pull the fuel pump drive gear loose from the shaft.

fsSgema

Caution: Do not remove the control lever. The lever is

the lever will alter the fuel pump calibration and effect
engine performance.. -
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Fuel System Repair-Rotary Pump
Page A-46

Section A-Adjustment, Replacement and Repair
B Series

13 mm

NOTE: Do not drop drive gear key when removing purrip.
Remove the three mounting nuts.
Remove the fuel pump.

Installing the Fuel Pump

Make sure the engine has cylinder number 1 at TDC.

The keyway in the shaft of new and reconditioned pumps
will be locked in-a position corresponding to the keyway in
the drive gear when cylinder number 1 is at TDC on the
compression stroke.

After verifying that Cylinder Number 1 if at TDC, install the
pump. Make sure the key does not fall into the gear hous-

ing.



Section A-Adjustment, Replacement and Repair
B Series

/Attach the pump by finger tightening the three mounting
nuts. The pump must be free to move in the slots.

22 mm (CAV Stanadyne), 24 mm (Bosch)

Attach the pump drive shaft nut and spring washer. The
pump may rotate slightly due to gear helix and clearance.
This is acceptable providing the pump is free to move on
the flange slots and the crankshaft does not move.

NOTE: Do not overtighten. This is not the final torque.

Torque Value: 1510 20 Nem [11to 15 ft-Ib]

Fuel System Repair-Rotary Pump
Page A-47

fs@nuha
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Fuel System Repair-Rotary Pump
Page A-48
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Section A-Adjustment, Replacemenf and Repair
: B Series

13.mm -

If reinstalling the removed pump, install the pump onto the
engine. Rotate the pump to align the scribe marks. Tighten
the three mounting nuts.

Caution: The pump shaft must be unlocked after'instal-
lation to prevent pump damage.

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

i3 mm
If instaliing a new or rebuilt pump without scribe marks,take

up gear lash by rotating the pump against the direction of
drive rotation.

Tighten pump retaining nuts.

Torque Value: 24 N-m [18 ft-lb]
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If a new or rebuilt pump is being installed, permanently
mark the injection pump flange to match the mark on the
gear housing.

14 mm

Loosen the CAV pump lockscrew and position the special
washer behind the lockscrew head.

Tighten the pump lockscrew.

Torque Value: 20 Nem [15 ft-Ib]

Uniocked i i

Large Opening
' @,/ Shawing
\ ) tsgloudb

7
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Fuel System Repair-Rotary Pump
Page A-50

Unlocked n
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Section A-Adjustment, Replacement and Repair
‘ B Series

3/8 Inch

Loosen the Stanadyne DB4 fuel injection pump lock screw
and position the special washer behind the lock screw
head.

Tighten the lock screw.

10 mm

NOTE: On the Bosch pump, the special washer is wired td
the pump and must be installed under the lockscrew.

Tighten the pump lockscrew.

O, Torque value: 13 Nem [10 ft-Ib]



Section A-Adjustment, Replacement and Répair Fuel System Repair-Rotary Pump
Page A-51

B Series

NOTE: Be sure 1o disengage the timing pin.

10 mm

Install the injection pump support bracket. Finger tighten
all capscrews before final tightening.

NOTE: Tighten the bracket to block mounting capscrew be-
fore tightening the bracket to injection pump capscrews.
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Fuel System Repair-Rotary Pump
Page A-52

2

Section A-Adjustment, Replacement and Repair

B Series
Torque Value: 24 N-m [18 ft-Ib]
22 mm
: Tighten the drive gear mounting nut.
b%g Install the access cap.
Torque Value: Bosch 60 Nem [48 ft-Ib]
Stanadyne 65Nem  [48 fi-Ib]



Section A-Adjustment, Replacement and Repair Fuel System Repair-Rotary Pump
B Series : . Page A-53

8 mm

Install the solenoid wiring and all fuel lines.

NOTE: When connecting the cable/rod to the control lever,
adjust the length so the lever has stop-to-stop movement.
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Fuel System Repair-Rotary Pump
Page A-54

16900ss

Section A-Adjustment, Replacement and Repair
: B Series

NOTE“: Similarly adjust the length of the cablefrod to the
mechanical shut down lever so there is a stop-to -stop
movement.

Bleed all air from the fuel system.



Section A-Adjustment, Replacement and Repair
B Series

If necessary, adjust the idle speed.

Fuel System Repair-In-Line Pump
Fuel system Components-Cleahing

Thoroughly clean all fittings and components before remo-
val. Make sure that the debris, water, steam or cleaning
solution does not reach the inside of the fuel system.

Fuel System Repair-In-Line Pump
Page A-55
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-56 B Series

Low Pressure Fuel Line-Replacement
Preparatory Step:

® Clean debris from fittings

v ) | 9 ‘,

ol ; ) /O/\ § &J 14 mm, 17 mm, 20 mm

- ' i A Disconnect the fuel line from the lift pump and filter head.
' : ' Use two wrenches to disconnect the line from the lift pump.




Section A-Adjustment, Replacement and Repair ‘ Fuel System Repair-In-Line Pump
B Series Page A-57

14 mm, 17 mm, 20 mm

Install the fuel line to the lift pump and filter head. Use two
wrenches to tighten the connection to the lift pump.

/=0
Torque Value: 24 N-m [18 ft-Ib] b%g )

Fuel Filter Head Adapter-Replacement
Preparatory Steps

® Clean debris.
¢ Remove fuel filters.



4
Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-58 B Series
' 24 mm '

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

. Install in the reverse order of removal.
ég@ Torque Value: 32 Nem [24 ft-Ib]

Lift Pump-Replacement
Preparatory Steps:

® Clean debris
® Disconnect the fuel lines.



-Section A-Adjustment, Replacement and Repair Fuel System Repair-In-Line Pump
B Series

Pagé A-59
10 mm

Remove the lift pump.

Clean the mounting surface on the Cylinder block.
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-60 B Series
10 mm

Caution: Alternately tighten the mounting capscrews.
As the capscrews are tightened, the fuel transfer pump .
plunger is pushed into the pump. Failure to tighten the
capscrews in an even manner can result in the plunger
being bent or broken.

Install the pump.
Torque Value: 24 Nom [18 ft-ib]

3900hd

High Pressure Fuel Lines-Replacement
Pretaratory Steps: ‘

® Clean debris.



Section A-Adjustment, Replacement and Repair
B Series

8 mm, 17 mm, and 19 mm

NOTE: Ifindividual lines are to be replaced, remove the
support clamp from the set of lines containing the line to be

replaced. @@

Disconnect the line (s) from the injectors.

19 mm

Disconnect the line (s) from the fuel pump.

Fuel System Repair-In-Line Pump
Page A-61

NOTE:|f removed, reinstall the support clamp in the original '
position and make sure the lines do not contact each other lSJ
or another component. Install a protective cover on the in-

jectors and fuel delivery valves to prevent the entry of dirt @Q}
into the system.

Install the lines in the reverse order of removal.
Torque Value: QY

(Line Fittings)30 Nem  [22 ft-Ib]

(Support Clamp)6 Nem [4 ft-Ib]
(Support Bracket)24 Nem  [18 ft-Ib]
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-62 B Series

Fuel Drain Manifold-Replacement
Preparatory Steps:

® Clean debris.

ty F
a 10 mm
) P Remove the drain line banjo capscrew from the fuel filter

@ head. Remove the capscrew from the bracket on the intake
cover. '

) .n»
BN

-




Section A-Adjustment, Replacement and Repair Fuel System Repair-In-Line Pump
B Series : Page A-63
10 mm

v Remove the banjo capscrews from the injectors.

NOTE: Use new seals and sealing washers.

Assemble the drain line and fuel drain manifold in the re- ——
verse order of removal. q 4 .

Torque Value;
(Banjo fitting screw) 15 Nem [11 ft-Ib]
(Banjo fitting) 9Nem [ 7 ft-Ib]
(Bracket Capscrew) 24 Nem [18 ft-Ib]




7

Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-64 : B Series

Injectors-Replacement
Preparatory Steps:

* Thoroughly clean around the injectors.
® Remove the high pressure fuel lines.
® Remove the fuel drain manifold.

‘ \ .a»@ ) & 0‘_ &J 24 mm

b T ‘ _ ! j ~\~ - Remove the injectors.

R




Section A-Adjustment, Replacement and Repair
B Series

Fuel System Repair-In-Line Pump
Page A-65

Injector Bore Brush

Clean the injector nozzle bore, using Service Tool No. BJ R\

3822509.
|

Lubricate the sealing lips of the sleeve with anti-seize com-
pound. Package the injector, sealing sleeve, a new copper
sealing washer and the holddown clamp.

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.
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-66 B Series

ARy Install the injector package into the injector bore. The in-
%p jector leak off connection must be away from the valve
cover.

24 mm

Tighten the injector nozzle nut. The protrusion on the side
_ of the nozzle fits into a notch in the head to orient the injec-

qp
‘%V tor.
Torque Value: 60 Nem [44 ft-Ib]

J | ®

fiohdoa




Section A-Adjustment, Replacement and Répair Fuel System Re;;air-ln-Line Pump
B Series ' Page A-67

10 mm

Install fhe fuel draiﬁ manifold.
Torque Value: 9 Nem [7 ft-Ib]

o
SIS
! &
=
[} fa9tth
N

17 mm; 19mm

Install the high pressure fuel lines.
Torque value: 30 Nem [22 ft-Ib]
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-68 B Series
Fuel Shutoff Solenoid-Replacement -
Preparatory Steps:

e Label and disconnect the wiring.

RQVK Governor Shutoff Solenoid

10 mm
Remove the hitch pin clip, mounting capscrews and the
fuel shutoff solenoid.

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

ég@ Torque Value: 10 N-m f [89 in-Ib]




Section A-Adjustment, Replacement and Repair Fuel System Repair-In-Line Pump
B Series Page A-69

10 mm, 16 mm

Adjust the solenoid linkage as necessary so that the plun-
ger is magnetically held in with the shutoff lever in the ab-
solute full run position.. Turn the large hex on the end of the
plunger to make adjustments.

Injection Pump-Replacement
Preparatory Steps:

® Clean debris.

¢ Remove all fuel lines.

* Remove control linkage.

® Remove fuel shutoff solenoid.
® Remove AFC air line

*® Remove oil line(s)
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Fuel System Repair-In-Line Pump
Page A-70

o
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beSpiva

Section A-Adjustment, Replacement and Repair
B Series

NOTE: A diesel engine can not tolerate dirt or water in the
fuel system. : A tiny piece of dirt or a few drops of water in
the injection system may stop your units. -

Clean all external surfaces of the injection'pump, including
all line connections and fittings that are to be disconnected.
Clean the area around the injection pump gear cover to
prevent dirt from entering the crankcase.

Injection Pump-Removal
3377371 Engine Barring Gear

Locate TDC for cylinder No. 1. Push the TDC pin into the
hole in the camshaft gear while slowly barring the engine.

NOTE: Be sure to disengage the pin after locating TDC.



Section A-Adjustment, Replacement and Repair Fuel System Repair-In-Line Pump -

B Series ' Page A-71
10 mm ' -
Remove the fuel pump mounting bracket. o o
dol | -
S : 1 -
5 ek B =

"‘_%l-. . . ‘ -
l —i{ 3
&~ £ S fpobkme

30 mm (P7100 Pump)

Remove the gear cover access cap. ,
Remove the nut and washer from the fuel pump shaft.
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-72 B Series

75 mm T-Bar Puller
Pull the fuel pump drive gear loose from the shaft.

&

15 mm

Remvoe the four mounting nuts.

@@ Remvoe the fuel pump.




Section A-Adjustment, Replacement and fR'epair
B Series

Injcetion Pump-Installation
3377371 Engine Barring Gear

Make sure the engine has cylinder No. 1 at TDC.

Injection Pump-Timing

The injection pump also has a timing pin, located in the
governor housing, to position the pump shaft to correspond
with TDC for cylinder No. 1.

Fuel System Repair-In-Line Pump
Page A-73
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- Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-74 B Series

24 mm

m Remove the access plug.

o £

Remove the timing pin.

s




Section A-Adjustment, Replacement and Repair Fuel System Repair-in-Line Pump
B Series , Page A-75
If the timing tooth is not aligned with the timing pin hole, ro-
tate the pump shaft until the timing tooth aligns.

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

Install and secure the pin with the access plug.

&

@]@}%
10,9/
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-76 ' " B Series
Lubricate the mounting flange of the fuel injection pump
with clean engine oil. ’ ' \

Caution: The fuel pump drive gear inside diameter and the
shaft outside diameter must be clean and dry before in-
stalling the shaft into the gear. ‘

NOTE: The P7100 fuel injection pump driveshaft has a pro-
vision for a Woodruff key, however, it is not required. Timing
mark alignment is not required for the P7100 drive gear.

Slide the pump shaft through the drive gear and positio
the pump flange onto the mounting studs. '

Push the pump forward until the mounting flange and o-
ring are properly fitted into the gear housing bore.

. i 1 -
ﬁ(p - Tg\ [~
=N o+ ipShswa




Section A-Adjustment, Replacement and Repair
B Series

15 mm

Install the mounting nuts.
Torque Value: 43 Nem [32 ft-1b]

30 mm (P7100 Pump)

Install the retaining nut and washer. :

Torque Value: 10to 15 Nem [7 to 11 ft-Ib]

NOTE: Do not exceed the torque value given. This is not
the final torque value for the retaining nut.

Fuel System Repair-In-Line Pump
Page A-77
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Fuel Syétem Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-78 B Series
Disengage the engine timing pin.

. 24 mm

m Remove the fuel pump timing pin plug. Reverse the pdsi;
tion of the pin and install the pin, plug, and sealing washer.

Torque Value: 15 N+m [11 ft-Ib]

&




Section A-Adjustment, Replacement and Repair Fuel System Repair-In-Line Pump
B Series Page A-79

22 mm or 27 mm

Tighten the fuel pump drive nut.
Torque-Value: ;

P7100 Pump, 165 N'm [122 ft-b]
Install the gear cover access cap hand tight. -

|
‘ %Qnuha

10 mm 5
Install the fuel pump mounting bracket capscrews finger ti- \ - S

ght. ‘ | pﬁb \- —
To make sure the alignment is correct, tighten the support N { NS - — =

mounting capscrews. : @ % ' i
Torque Value: 24 Nem [18 ft-Ib] '
. ¥ A " :,,14 @
. ® ——
AP~ PR N tpsbkme
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Injection Pump-ldie speed Adjustment
Page A-80

-
—
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fp900ba

-Section A-Adjustment, Replacement and-Repair
B Series

10 mm Hex Drive

Caution: If a r;eplacement or repaired pump was instal-

A

led, be sure to fill the governor housing with engine oil
before starting the engine. Failure to do so will result in
damage to the governor fly weights.

Remvoe the access plug.
Oil Capacity
RQVK Governor 750 ML [0.71 Qt]

Install the access plug.
Torque Value: 28 Nem [21 ft-Ib]

Injection Pump-Idle Speed Adjustment
RQVK Governor ‘

10 mm Screwdriver and Tachometer ‘
ldie adjustment on automotive pumps requires setting of

the stop screw.

Loosen the locknut and turn the screw counterclockwise to
raise the RPM; clockwise to decrease the idle speed Tigh-
ten the lockscerw.



Section A-Adjustment, Replacement and Repair Air System Repair Summary
B-Series Page A-81

Air System Repair Summary

Component To . _
Be Replaced Tools Preparatory Steps*

Air Crossover Tubing 8 mm and Common Screwdriver
: and Torque Wrench

Intake Manifold Cover 10 mm Socket Remvoe high pressure fuel lines, disconnect cold
and Gasket 1 starting aid , if used, and air crossover tubing.
Aftercooler and Gasket 8 mm, 10 mm Socket Disconnect Cold Starting aid if used, remove air

crossover tube and drain coolant.

Tubocharger = and/or 10 mm, 15 mm, 16 mm, 7/16- Disconnect intake and exhaust plpmg and remove

Gasket Inch Wrenches- crossover tubing.
Exhaust Manifold = - 15 mm Socket Disconnect intake and exhaust piping, remove air
and/or Gasket crossover tube 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.



¢

Air System Repair Section A-Adjustment, ‘Replacement and Repair
Page A-82 ' B Series

Air System Repair

Air Crossover Tube-Replacement
8 mm or Screwdriver

lLossen the -hose clamps and position the hose so the
crossover tube can be removed.

8 mm or Screwdriver

Use new hose and clamps as required to install the cross-

6)1' R over tube.
i | "Y'  Torque Value: 8 N-m [6 ft-Ib]

| \
\ \\ @ e l ‘BQ cigcima



Section A-Adjustment, Replacement and Repair _ “ Air System Repair
B Series . Page A-83

Intake Manifold Cover and Gasket-Replace-
ment

Preparatory Steps:

® Remove the high pressure fuel lines.
® Disconnect the cold starting aid,if used.
® Remove the air crossover tube(Industrial).

10 mm

Remove the manifold cover and gasket.
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Air System Repair
Page A-84

im9csxa

AY

Section A-Adjustment, Replacement and Repair
' B Series

Clean the sealing surface.

NOTE: Keep the gasket material and any other material out
of the air intake.

NOTE: The holes shown in the illustration are drilled
through and must be sealed by applying liquid teflon seal-
ant to the capscrews.



Air System.Repair

Section A-Adjustment, Replacement and Rehair
Page A-85

B Series
10 mm

Install the cover and a new gasket.

Torque Value: 24 Nem " [18 ft-Ib]

im@cvha

Assemble the intake pipfng and cbnnect the cold starting ng
aid if used. . QY
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Air ‘S)A;stem Repair Section A-Adjustment, Replacement and Repair
Page A-86 B Series

install and bleed the high pressure fuei lines.

Jacket-Water Aftercooler and Gasket-
Replacemet
Preparatory Steps:

® Disconnect the cold starting aid , if used.

® Remove the air crossover tube.

® Remove high pressure fuel lines.

® Drain 2 liters (2.1 U.S. Quarts) of coolant.



Section A-Adjustment, Replacement and Repair Air System Repair
B Series Page A-87

8 mm

Remove the coo|ént$upplytube (1) and the coolant return ﬂ

" tube (2).
@@ |

Remove the high pressure fuel lines (reference bage

10-25). = ,
4 | @@ ,}; = 'Iﬁ

<>
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Air System Repair Section A-Adjustment, Replacement and Repair
Page A-88 B Series

. 10 mm

1 3 \ Remove the aftercooler housing and gasket.

&

atfhsma

Clean the sealing surface.

NOTE: Keep the gasket material and any other material out
of the air intake.




Section A-Adjustment, Replacement and Repair Air System Repair
B Series Page A-89

10 mm

NOTE: The holes shown in the illustration are drilled
through. Apply liquid teflon sealant to the capscrews.

Insatll the aftercooler housing and a new gasket. p%g
Torque Value: 24 N-m [18 ft-Ib]

8 mm
Install the coolant supply tube (1) and coolant return tube
(2). Install the air crossover tube (3).

Reinstall and bleed the high pressure fuel lines.
Torque Value: 8 Nem [6 ft-Ib]
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Air System Repair
Page A-90

Section A-Adjustment, Replacement and Repair

B Series

Caution: The system must be filled slowly to prevent air

locks. Be sure to open the engine and aftercooler vents
to allow air to escape as the system is filled.

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

Charge Air Cooler-Leak Check

NOTE: The long term integrity of the charge air cooler sys-
tem is the responsibility of the vehicle and component
manufacturers; however, the following symptoms can be
checked by any Cummins Authorized Repair Location:



Section A-Adjustment, Replacement and Repair
B Series

Intake Manifold Pressure-Check

Install pressure gauge, Part No. ST-1273, to the fitting in
the turbocharger outlet.

Install another pressure gauge, Part No. ST-1273, in the
intake manifold.

Operate the engine at rated RPM and load. Record the re-
adings on the two gauges.

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

Intake Manifold Temperature-Check

install a temperature gauge in the intake manifold.

Lock the fan drive in the ON mode to prevent erratic test re-
sults. 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 procedure.
NOTE: Some trucks have a manual switch that will lock on
the fan. -

@

B
Qv

%V

Air System Repair

Page A-91
O
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S P [3psi]

/



Air Syséem Repair
Page A-92
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Section A-Adjustment, Replacement and Repair

B Series

Operate the engine at rated RPM and load. Record the in-
take manifold temperature.

Measure the ambient temperature at least two feet in front
of the vehicle. )

The maximum temperature differential must not be grea-
ter than 25°C [45°F] ‘

If the temperature differential is greater than 25°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 or cracked tubes or header,
remove the inlet and outlet hoses from the cooler.
Remvoe the charge air cooler. R
Install a cap over the outlet side of the cooler. Install a pres-

sure gauge and a shop air supply line to the inlet side of the
cooler.



Section A-Adjustment, Replacement and Repair Air System Repair
B Series Page A-93
Apply 276 kPa [40 psi] of air pressure to the cooler. If the
pressure drop is 35 kPa [5 psi] or less 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. Refer to the CAC manufacturer for repair instruc-

tions. <

NOTE: A leak tank can be used to locate the a‘ir leak.

ca200kd

Turbocharger-Replacement

Preparatory Steps:

e Remove the air crossover tube.
e Disconnect the intake and exhaust piping.



Air Systém Repair Section A-Adjustment, Replacement and Repair
Page A-94 I B Series

10 mm

l A I Remove the capscrews from the oil drain tuble.

o

16 mm
l. 3 l Remove the oil supply line.

&




Section A-Adjustment, Replacement and Repair
B Series

If eqdipped with a wastegate turbocharger, remove the
intake manifold pressure supply line from the boost
capsule.

15 mm and 11 mm

Remove the exhaust clamp, turbocharger, and gasket.

Air System Repair
Page A-95
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Air System Repair Section A-Adjustment, Replacement and Repair
Page A-96 B Series

“ Clean the sealing surface. Inspectthe sealing surface-and
- mounting studs for damage

NOTE: If the turbocharger is not be immediately replaced,
cover the opening to prevent any material from falling into
the manifold. ‘

to600wa




Section A-Adjustment, Replacement and Repair ” Air System Repair
B Series Page A-97

Install a new gasket and apply anti-seize compound to the
mounting studs.

15mm

Install the turbocharger and a new gasket.
Torque Value: 32 N*m [24 ft-Ib]
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Air System Repair
Page A-98

tbghoha

Section A-Adjustment, Replacement and Repair
- B Series

13 mm

If required, bend the lockplates back and loosen the turbine
housing capscrews and position the bearing housing to in-
stall the turbocharger drain tube.

13 mm
Install the hose and clamps on the turbocharger drain tube

loosley. Install the drain tube and gasket on the turbo-
charger.

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



Section A-Adjustment, Replacement and Repair
B Series
Screwdriver

Position the turbocharger drain hose to connect the drain
tubes; tighten the clamps.

13 mm, Punch, Hammer

‘If loosened, tighten the turbine housing capscrews. Bend
the lockplates onto the flats to prevent loosening.
Torque Value: 11.3 N.m [8 ft-ib]

Air System: Repair '
Page A-99

/
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Air System Repair
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Section A-Adjustment, Replacement and Repair
B Series

=1 10 mm
&J If required, loosen the compressor housing and position
the housing to align with the crossover tube. o
&\ Torque Value: 5.7 Nem [50 in-ib]

11 mm, plastic Hammer

\

tbvciha

} Tighten the band clamp to 5.7 Nem [50 in-Ib]. Tap
around the clamp with a plastic hammer and tighten again
t0 5.7 Nem [50 in-Ib]. -

&



Section A-Adjustment, Replacement and Repair
B Series

Caution: To prevent bearing damage new tubochargers
must be prelubricated hefore start-up.

Pour 50 to 60 [2 to 3 ounces] of clean engine oil into the
oil supply fitting. Rotate the turbine wheel to allow the oil
to enter the bearing housing. .

Install the exhaust oulet connection.
Do not tighten the two mounting capscrews until the band
clamp has been tightened. ‘ T
Torque Value: Band Clamp-8 N-m

‘ Capscrews -43 N-m

[6 ft-Ib]
[32 ft-Ib]

A

Air System Repair
Page A-101
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Air System Repair
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Section A-Adjustment, Replacement and Repair
B Series

16 mm ;
Inétall the oil supply line.
Torque Value: 15 N+m [11 ft-Ib]

D If equipped with a wastegéte turbocharger,inétall the intake
&\x) manifold pressure supply line from the boost capsule.



Section A-Adjustment, Replacement and Repair Air System Repair
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. Install the air crossover tube, inlet and exhaust piping.
Operate the engine and check for leaks.

icBitha

Exhaust Manifold and Gaskets -Replacement

Preparatory Steps:
® Remove the air crossover tube.
® Disconnect the air intake and exhaust piping.
® Remove the turbocharger,if used.
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Air System Repair Section A-Adjustment, Replacement and Repair
Page A-104 B Series

15 mm

Remove the exhaust manifold and gaskets.

Clean the sealing surfaces.




Section A-Adjustment, Replacement and Repair
B Series
15 mm

Install the exhaust manifold and new gaskets.
Torque Value: 43 N-m [32 ft-Ib]

Follow the tightening sequence: shown in the illuStration
Then, follow the same sequence and tighten the capscrews
again to the same torque values.

Install the parts previously removed. Operate the engine
and check for leaks.

Air System Repair
Page A-105
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Lubricating System Repair Summary Section A-Adjustment, Replacement and Repair
Page A-106 B Series

Lubricating System Repair Sumfnary

Component To
Be Replaced Tools Preparatory Steps

~Oil Pressure Regulator Ratchet, 22 mm Socket and Torque Wrench Clean debris
Valve and/or Spring - : ~

Qil Cooler Element and/ 16 mm Wrench, Ratchet, 10 mm Socket and Drain Coolant.
or Gaskets : Torque Wrench - , Remove the oil filter.



Section A-Adjustment, Replacement and Repair Lubricating System Repair
B Series Page A-107

Lubricating System Repair

Oil Pressure Regulator, Valve and
SpringReplacement.

Preparatory. Steps:

o Clean debris.

22 mm

Remvoe the plug and regulator valve.




Lubrica/ting System Repair Section A-Adjustment, Replacement and Repair
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!l - Caution: In order to regulate the oil pressure, the valve

‘ B l 22 mm
. N
m—é must move freely in the bore.

Clean and inspect the bore and regulator valve before as-
sembly. BT

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

Oil Cooler Element and Gasket-Replacement

Preparatory Steps:

® Drain The coolant.
¢ Remove the oil filter.



Section A-Adjustment, Replacement and Repair
B Series
Clean all debris from around the oil cooler.

16 mm

Remove the turbocharger oil supply line frbm the oil filter
head.

Lubricating System Repair
Page A-109

S

-

R




/
Lubricating System Repair
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Section A-Adjustment, Replacement and Repair
B Series
10 mm

Remove the oil cooler cover, element and gaskets.

R

N ~ Clean the sealing surfaces.



Lubricating SYstem Repair

Section A-Adjustment, Replacement and Repair
Page A-111

‘B Series
Pressurize the element to 690 kPa [100 psi] to check it for

leaks.

lcGetan

10 mm
Assemble the oil cooler'gasket, element, cooler covergas-
ket and cooler cover to the cylinder block. G

NOTE: Be sure to remove the shipping plugs (A) fromthe %/

new cooler element.
[18 ft-ib]

Torque Value: 24 N-m
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Lubricating System Repair Section A-Adjustment, Replacement and Repair
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16 mm

Connect the turbocharger oil supply line.
‘g R Torque Value: 15 Nem [11 ft-Ib)
IV

{ . thoftha

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

Higethb




Section A-Adjustment, Replacement and Repair
B Series '

Caution: The system must be filled slowly to prevent air
locks. Be sure to open the aftercooler vents to allow air
to escape as the system is filled. ‘

Fill the coolant system and operate the engine to check for
leaks. ,
Stop the engine and check the coolant and oil level.

A

Lubricating System Repair
Page A-113




/

Electrical System Repair Summary Section A-Adjustment, Replacement and Repair

Page A-114

B Series

Electrical System Repair Summary

Component To
- Be Replaced-

" Tools Preparatory steps

Starting Motor

Alternator

Ratchet, 17 mm Socket, 14 mm Wrench, Disconnect ground cable to battery.
and Torque Wrench

Ratchet, 8 mm, 14 mm and 16 mm Socket Disconnect ground cable to battery
and torque Wrench, 1/2 inch Square Drive and remove drive belt.
Breaker Bar



Section A-Adjustment, Replacemént and Repair
B Series

Electrical System Repair
Starting Motor-Replacemend

Disconnect the ground cable from the battery.

Identify each electrical wire with a tag indicating location.

14 mm

Remove the battery cable from the solenoid.

Electrical System Repair
Page A-115
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Electrical System Repair
Page A-116

stShdma

- Section A-Adjustment, Replacement and Repair
B Series
= 10 mm ' }
Remove the starting motor.
% Install the starting motor in the reverse order or removal.
Torque Value: 43 Nem  [32 ft-Ib] -

Alternator-Replacement

Disconnect the ground cable from the battery terminal.
Identify each electrical wire with a tag indicating location.
Remove the drive belt.
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B Series ' Page A-117
14 mm »

Remove the capscrew from the alternator link. l__.'

ool
i g

16 mm

Remove the alternator mountirng capscrews.
Remove the alternator. .

/
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Electrical System Repair Section A-Adjustment, Replacement and Repair
Page A-118 - B Series

Gy Position the alternator on the bracket and secure it with the
' bqw mounting capscrews.

Do not tighten at this time.

Ay Connect the alternator link to the alternator. Finger tighten.
%V NOTE: Make sure the alternator link is properly positioned
for correct belt alignment. -

=2 (@)

7D ©
LIRS £
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B Series
14,16 mm

Tighten the alternator mounting capscrew.
Torque Value:

A=24N'm  [18ft-Ib]

A =43 Nem [32 ft-Ib]

Electrical System Repair
Page A-119
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Section V-Specifications and Torque Values
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Engine Specifications (Non-Automotive Engines) Section V-Specifications ‘and Torque Values
Page V-2 . A B Series
Engine Specifications (Non-Automotive Engines)

GENERAL ENGINE DATA 4B3.9 4BT3.9 4BTA3.9 6B5.9 6BT5.9 6BTA5.9
Bore-mm [inJ......cccooevnnne : 102 [4.02]

Stroke-mm [inl......cccccvvnne.... 120 [4.72] :
Disp!acement_"ter [in 3] ................................ 39 [239] 59 [359] .. ...........

Engine Weight(Dry) Less Fly-

wheel and Electrics-Kg N : y
lbsl......__ 308 [680] 320 [705] 329 [725] 388 [855] 399 [380] 411 [905]

Firing Order ......................................................... 1342 ................................................................ 153624 ................................. Yoot
Valve Clearances , , '

-intake-mm [in].................. 0.25 [0.010]

-Exhaust-mm [in]............... 0.51-[0.020]

Compression Ratio.............. 185:1 175 :1 16.5: 1 185 : 1 1751 165 : 1
Rotation viewed from the A

Front of the Engine.............. Clockwise

Aspiration

-Naturally Aspirated.............. X : X

-Turbocharged............coo....... : X X CoX
-Aftercooled...........c.coveueenie.. X g

-Charge Air Cooled...............
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LUBRICATION SYSTEM kPa [psil 4B3.9 4BT3.9 4BTA3.9* 6B5.9 6BT5.9 6BTA5.9
Minimum Allowable Oil Pressure@ Idle 69 [10] 69 [10] 69 [10] 69 [10] 69 [10] 69 [10]
Minimum Allowable Oil Pressure@ Rated 207 [30] 207 [30] 207 [30] 207 [30] 207 [30] 207 [30]
Regulated Pressure 449 [65] 449 [65] 449 [65] 449 [65] 449 [65] 449 [65]
Differential Pressure to Open Filter Bypass 138 [20] 138 [20] 138 [20] 138 [20] 138 [20] 138 [20]
Oil Capacity L [QT] | :
Standard Pan Only 9.5 [10] 9.5 [10] 9.5 [10] 14.2[15] 14.2[15] 14.2 [15]
Total System (Pan, Filter, Lines) 1091151 11[11.6] 11[11.6] 16.3[17.21 16.4[17.3] 16.4[17.3]
No. QTS From “L” to “H” on Dipstick [1] [1] [1] [2] [2] [2]
COOLING SYSTEM L [QT] ‘
Engine Coolant Capacity 7.0 [7.4]1 7.01[7.4] 7.9 [84] 9.0 [9.5] 9.0 [9.5] 9.9[10.5]
Thermostat Modulating Range°C [°F] 83-95 83-95 83-95 83-95. 83-95 83-95
[181-230] [181-203] [181-203] [181-203] [181-203] [181-203]
Pressure Cap kPa [psil
104°C [220°F] 103 [15] 103 [15] 103 [15] 103 [15] 103 [15] 103 [15]
99°C [210°F] 48 [7] 48 [7] 48 [7] 48 [7] 48 [7] 48 [7]

*Jacket-water aftercooled
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Section V-Specifications and Torque Values
B Series

INTAKE  AIR, EXHAUST

AND FUEL SYSTEM 4B3.9 -4BT3.9

4BTA3.9  6B5.9 6BT5.9 6BTA5.9 -

Maximum Allowable Intake
Restriction at Rated Speed
and Load with Dirty Air Filter

Element-mm H;0 [in.

508 [20] 635 [25]

Maximum Allowable Ex-
haust Restriction at Rated
Speed and Load-mm Hg [in.

635 [25] 508 [20] 635 [25] 635 [25]

762 mm [3in.]

Maximum Allowable Re-
striction to Transfer Pump-

mm Hg [in. Hgl...............

Maximum Allowable Return
Line Restriction-mm Hg [in .

100 mm [4 in.]

Maximum Fuel Pressure
Drop Across Filters kPa

518 mm[20.4in.]

34 [5]
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Engine Specifications (Non-Automotive Engines
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ELECTRICAL SYSTEM 4B3.9 4BT3.9 4BTA3.9 6B5.9 6BT5.9 6BTA5.9
Minimum--Recommended- Battery
Capacity-With Light Accessories™ .

~12V Starer...........cooocverrenenen. -~ 625CCA 625CCA 8CCA 800CCA 800CCA 800CCA

24V Starter...........cocoeeorreeereenenan 312CCA 400CCA 400CCA 400CCA 400CCA 400CCA
With Heavy Accessories**

S12V Starter........ooeeeeieeeeeen. ' 800CCA 800CCA 800CCA 950CCA 950CCA 950CAA

24V Staner...........cocerverrenrnnnnns 400CCA 400CCA 400CCA 475CCA 475CCA 475CCA
Maximum Allowable . Resistance of
Starting Circuit

-With 12 V Starter-Ohms.......... 0.0012

-With 24 V Starter-Ohms.......... 0.0020

*Typical light accessories include alternator, small steering pump, and disengaged clutch.
**Typical heavy accessories include hydraulic pump and torque converter.

Batteries (Specific Gravity)

Specific Gfavity
at 27 °C [80 °F] State of Charge
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
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Page V-6 B Series
General Specifications (Automotive Engines)
GENERAL ENGINE DATA B5.9-160 B5.9-175 B5.9-190 ,35.9-210 _B5.9-230
Bore-mm {in].........ccoceininnnn. R 102 [4.02] 102 [4.02] 102 [4.02] 102 [4.02] 102 .[4.02]
Stroke=mm [in]...ccccoovireirnin 120 [4.72] 120 [4.72] 120 [4.72] 120 [4.72] 120 [4.72]
Displacement-liter [in. ................. 5.9 [359] 5.9 [359] 5.9 [359] 5.9 [359] 5.9 [359]
Engine Weight (Dry) Less Fly-wheel ' &
and Electrics-kg [Ibs]....................... 428 [942] 428 [942] 428 [942] 428 [942] 428 [942]
Firing Order........ccccoovvivniiireeiennn, 1-5-3-6-2-4 | 1-5-3-6-2-4 | 1-5-3-6-2-4 | 1-5-3-6-2-4 | 1-5-3-6-2:4
Valve Clearances: ‘
-Intake-mm [in]..c.....coooveveriennnnn. 0.25 [0.010] | 0.25 [0.010] | 0.25 [0.010] | 0.25 [0.010] { 0.25 [0.010]
-Exhaust-mm indcioies 0.51 [0.020] | 0.51 [0.020] | 0.51 [0.020] | 0.51 [0.020] | 0.51 [0.020]
Compression Ratio............ccccee.i 17.5:1 17.5:1 17.1:1 17.1:1 1711
Rotation, viewed from the Front of the 7 L
Engine........ccocoooiiiiii, Clockwise Clockwise Clockwise Clockwise Clockwise
Aspiration:
-Naturally Aspirated.............c............
{ -Turbocharged.............cccvevvvereeennnnn. X X X X X
-Aftercooled..........ccccoooveevicennnnn,
-Charge Air Cooled.............cc.cco....... X X X X X
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General Specifications (Automotive Engines)
Lubricating System kPa [psil B5.9-160 B5.9-175 B5.9-190 B5.9-210 B5.9-230
Min. Allowable Press. @ Idle......... 69 [10] 69 [10] 69 [10] 69 [10] 69 [10]
Min. Allowable Press. @ Rated..... 207 [30] 207 [30] 207 [30] 207 [30] 207 [30]
Regulated Pressure................. 449 [65] 449 [65] 449 [65] 449 [65] 449 [65]
Filter Bypass Diff. Pressure Oil Ca-| 138 [20] 138 [20] 138 [20] 138 [20] 138 [20]
pacity L [QT]:
-Standard Pan Only..................... | 142 115] | 142 [15] 14.2 [15] 14.2 [15] | 14.2 [15]
-Total System...........ccccoevvivn.. 16.4 [17.3] | 16.4 [17.3] 16.4 [17.3] 16.4 [17.3] | 16.4 [17.3]
QTS From “L” to. “H”................. [2] [2] [2] [2] [2]
COOLING SYSTEM L [QT] B5.9-160 B5.9-180 B5.9-190 B5.9-210 B5.9-230
Engine Coolant Capacity................ 9.0 [9.5] 9.0 [9.5] 9.0 [9.5] 9.0 [9.5] 9.0 [9.5]
Thermostat Modulating Range: ,
Corrreeee e, 83-95 83-95 83-95 83-95 83-95
IFL e, [181-203] [181-203] [181-203] [181-203] [181-203]
Pressure Cap kPa [psil: '
-104°C [220°F......ccooveovveen. 103 [15] 103 [15] 103 [15] 103 [15] 103 [15]
48 [7] 48 [7] 48 [7] 48 [7] 48 [7]

-99°C [210°FL...covirreiine
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General Specifications (Automotive Engines)

Intake Air, Exhaust, and Fue_l System B5.9-160 B5.9-175 * | B5.9-190 B5.9-210 B5.9-230

Maximum Allowable Intake Restriction at

Rated Speed and Load with Dirty Air Fil- '

ter Element-mm H;O [in. HOl.......... 635 [25] | 635 [25] | 635[25] | 635 [25] | 635 [25]

Maximum Allowable Exhaust Restriction

at Rated Speed and Load-mm Hg [in. ‘

HGLo oo 152.4 [6] | 152.4 [6] 152.4 [6] | 152.4 [6] | 152.4 [6]

Maximum Allowable Restriction to Fuel

Transfer Pump-With Dirty Filter-mm Hglin.

o] OO 100 [4] | 100 [4] 100 [4] 100 [4] 100 [4]

Maximum Allowable Return Line Restrict- , '

ion-mm Hg [in. Hgl.....ooocvvvvvec 518 [20.4] | 518 [20.4] | 518 [20.4] | 518 [20.4] | 518 [20.4]

Maximum Fuel Pressure Drop Across Fil-

ters kPa [psil 34 5]
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General Specifications (Automotive Engines)

Electrical System B5.9-160 | B5.9-175 | B5.9-190 | B5.9-210 | B5.9-230
Minimum Recommended Battery '
Capacity-With Light Accessories*:

-12VStaner ..o 800CCA 800CCA | 800CCA 800CCA 800CCA

- 24V Starter .....coooovveeivveee. 400CCA | 400CCA 400CCA 400CCA 400CCA
With heavy Accessories**: A |

- 12V Starter ..o 950CCA 950CCA 950CCA 950CCA 950CCA

- 24V Starter .......ccoovvvvi 475CCA 475CCA 475CCA 475CCA 475CCA
Maximum Allowable Resistance of
Starting Circuit:

- With 12 V Starter-Ohms .0012 .0012 .0012 .0012 .0012

- With24 V Starter-Ohms .0012 .0012 .0012 .0012

.0012

*Typical light accessories include alternator, small steering pump, and disengaged clutch.
**Typical heavy accessories include hydraulic pump and torque converter,
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Fuel Recommendations / Specifications

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

Caution: Due 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 injection pump
and the injection nozzles. '

A Caution: Do NOT use dieéel fuel blended with lube oil in engines equipped with a catalytic convertor (including all
model! year 1994 and beyond). Damage to legally required emission control may result.
Use ASTM No. 2 D fuel with a minimum Cetane number of 40. No. 2 diesel fuel gives the best economy and

performance under most operating conditions. Fuels with Cetane numbers higher than 40 may be needed in high
altitudes or extremely low ambient temperatures to prevent misfires and excessive Smoke.

At operating temperatures below 0°C [32°F}), useablend OfNo. 1DandNo. 2Dfuels, alsoknownas “win-
terized”

No. 2D.

NOTE: No. 1D fuel can be used, however, fuel economy will suffer.

Use low sulfur content fuel having a cloud point that is at least 10 degrees:below the lowest expected fuel
temperature. Cloud point is the temperature at which was crystals begin to form in diesel fuel.

The viscosity of the fuel must be kept above 1.3 centistokes to provide adequate fuel system lubrication at 40°C
[104°F]. 4

For a more detailed description of fuel properties. refer to Fuel For Cummins Engines. Bulletin NO. 3379001.
The following chart lists acceptable alternate fuels for MidRange engines.
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Acceptable Alternate Fuels-Component Wear/Durability

Fuel ' . Bosch Nippondenso | Stanadyne Lucas CAV

Type A | P7100 VE - Ep-9 DB-4 DPA DPS
NO. 1-D Diesel OK OK OK OK OK - OK OK
NO. 2 Fuel Qil OK OK OK OK - OK oK .. OK
NO. 1-K Kerosene OK - OK OK * o i
NO. 2-K Kerosene | OK OK OK * * E
Jet-A OK OK OK * * *
Jet A-1 OK OK OK * * *
JP-5 OK OK OK * * *
JP-8 OK OK OK * * *
Jet-B Not ok Not ok Not ok Not ok Not ok Not ok Not ok
JP-4 Not ok Not ok Not ok Not ok Not ok "~ Not ok Not ok
Cite Not ok Not ok Not ok Not ok Not ok Not ok Not ok

*OK ONLY if 5% new lube oil is blended with these fuels to increase the lubricity to acceptable level.

Caution: Do NOT use diesel fuel blended with lube oil in engines equipped with a catalytic convertor (mcludmg
all model year 1994 and beyond). Damage to legally required emission control may result. o
NOTE: Any adjustment to compensate for reduced performance with a fuel system using alternate fuel is not warrantable.

NOTE: Wear on any mid-ranged fuel pump component attributed to the lack of lubrication in the fuel is not a war-
rantable rapair.
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Lubricating Oil Recommendations / Specifications" '

Oil Performance Recommendations

The use of quality engine lubricating oils combined with appropriate oil drain and filter change intervals are critical
factors in maintaining engine performance and durability.

Cummins Engine Company, Inc. recommends the use of a high quality SAE 15W-40 heavy duty engine 01I (such
as Cummins Premium Blue) which meets the American Petroleum Instilute (API) performance classification CE/SG.
NOTE: CC / CDorCD / SF engine oils can be used in areas where CE oil is not yet available, but the oil change
interval must be reduced to one half the interval given in the maintenance schedule.

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

oil Viscosity Recommendations

The use of multi-viscosity lubricating oil has been found to improve oil consumption control and improve engine
cranking in cold temperatures while maintaining lubrication at high operating temperatures.

While 15W-40 oil is recommended for most climates, refer to the accompanying table for oil viscosity recommen-
dations for extreme climates.



7

Section V-Specifications and Torque Values Lubricating Oil Recommendations / Specifications
B Series Page V-13
NOTE: Limited use of low viscosity oils, such as 10W-30 ; '

: . L i . °C -40-30 20°-10 0 10 20 30 40 50
may be used for easier starting and providing sufficient oil °F_-40-22 -4 14 32 50 53 86 104122
flow at ambient temperatures below -5°C [23°F]. However, N
continuous use of low viscosity oils can decrease engine | All Seasons
life due to wear. Refer to the accompanying chart.. ’

Winter Conditions

Arctic Conditions
°C -40-30 20 -16 0 10 20 30 40 50
°F -40 -22 -4 14 32 50 58 86 104122

New Engine Break-In Oils

Do not use special “break-in” lubricating oils for new or rebuilt Cummins engines. Use the same type of oil during
the “break-in” as that which is used in normal operation.
Recommended Oil Change Intervals

Refer to the following flowchart for the recommended oil change interval based on engine application.
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- Is your vehicle one of those below? Change Interval
Is your vehicle an on YES —Regional Haul Truck : YES KMQ MILES HOURS MOS
Highway application? —Coach Bus 17,000 10,000 250 3
—Vehicle accum. 8000 miles/mth. or. more
INO
Use the following oil drain intervals for your application (1): (1) Or whichever comes first. If your ap-
NO VEH/EQUIP KM MILES HRS MOS plication accumulates high hours
“Rﬂefusl% T&(per }8888 2,888 ggg g : and low mileage, the change inter-
ixer/Dui , X - ;
Det ek 10000~ 6:000 = 250 5 val is determined by hours.
Shuttle or Transit Bus 10,000 6,000 250 3 )
School Bus 10,000 6,000 250 6 X
- - Fire Truck 10,000 6,000 250 3 Example: Transit buses and refuse
Is your vehicle used in a Recreational Vehicle 10,000 6,000 250 6 Trucks may average 16 Km[10 MPH]
Construction, Mining or YES when used in all urban routes. Oil
Logging Application? . Use the following oil drain intervals for your application (1): drain intervals in those applications
VEHICLEEQUIP KM  MILES HRS  MOS are 4800 Km([3,000 mi], or less.
Truck Crane 10,000 6,000 250 3
Yard Spotter 10,000 6,000 250 3
NO Paver N/A N/A 250 6
Cranes N/A N/A 250 6
Backhoe N/A N/A 250 6
Dozer N/A N/A 250 6
- - Scraper N/A N/A 250 6
Is your vehicle used in an Skidder N/A N/A 250 6
Agricultural or Stationary YES
aliegieats
Power Application? Use the foliowing oil drain intérvals for your application (1):
VEHICLE/EQUIP HOURS MONTHS
Farm Tractors 250 6
Combines 250 [¢]
NO Irrigation Equip 250 6
Generator Set 250 6
Air Compressor 250 6
Fi're Pum;l)3 ggg 6
Change Interval Pleasure Boat 6
KM~ MILES HOURS MOS Work Boat 250 3
10,000 6,000 250 3
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In addition to the information that follows, a service publication entitled Technical Overview of Oil Consumption is

available, Bulletin 3379214-00.

Cummins defines “Acceptable Oil Usage” as outlined in the following table:

ACCEPTABLE OIL USAGE
ANY TIME DURING COVERAGE PERIOD
HOURS MILES KILOM
. HRS HRS PER MILES | MILES PER. KILOM | KILOM PER
ENGINE | PER PER [IMPERIAL| PER PER |IMPERIAL| PER PER |IMPERIAL
FAMILY QT LITER | QUART | QUART | LITER | QUART | QUART | LITER | QUART
4B 10.0 10.6 12.0 400 425 475 650 675 775
6B 10.0 10.6 12.0 400 425 475 650 675 775
6C 10.0 10.6 12.0 400 425 475 650 675 775
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Arctic Operation

If an engine is operated in ambient temperatures consistently below -23°C [-10°F] and there are no provisions to
keep the engine warm when it is not in operation, use a synthetic CE/SG engine oil with adequate low temperature
properties such as; 5W-30.
The oil supplier must be responsible for meeting the performance service specifications.
Caution: The use of a synthetic base oil does not justify estended oil change intervals. Extended oil change intervals
can decrease engine life due to factors such as; corrosion, deposits and wear.
‘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 lilinois Center, 111 East Wacker Drive, Chlcago ILU. S. A. 60601.
The telephone number is: (312) 644-6610.



/ .
Section V-Specificatons and Torque Values Coolant Recommendations/Specifications
B series Page V-17

Coolant Recommendations / Specifications

Heavy duty diesel engines require a balanced coolant mixture of water and antifreeze. Drain and replace the mixture
every 2 years. 320, 000 KM [200,000 miles] or 6, 000 hours of operation (whichever occurs first) to eliminate
build up of harmful chemicals.

¢ Antifreeze is essential in any climate. It broadens the operating temperature range by lowering the coolant
freezing point and by raising its boiling point. Do not use more than 50 percent antifreeze in the mixture un-
less additional freeze protection is required. Never use more than 68 percent antifreeze under any condition.

® Use soft water in the coolant mixture. Contaminants in hard water neutralize the corrosion inhibitor compon-
ents. Water must not exceed 300 ppm hardness. or contain more than 100 ppm of either chloride or sulfate.

® Specifications-Use low silicate antifreeze which meets ASTM4985 test(GM6038M spec.)critera.

" “Concentration-Antifreeze must be used in any climate for both freeze and boiling point protection.
Cummins recommends a 50 percent concentration level(40 percernit to 60 percent range)of ethylene
glycol or propylene glycol in most climates. Antifreeze at 68 percent concentration provides the maximum
freeze Protection and must never be exceeded 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 refractorﬁeter(such as Fleet-
guard Pa rt No.Cc2800).“Floating ball”type density testers or hydrometers are not accurate enough for use
with heavy duty diesel cooling systems.
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Section V-Specifications and Torque Values
B Series

Filter Selection

Oil Filters

A = LF 3345 Standard Four Cylinder Applications
B = LF 3349 Standard Six Cylinder Applications

Fuel Filters
A = Standard Filter used as secondary filter in fuel filter
applications.

B = Fuel Water Separator Primary filter for fuel filter ap-
plicatons.

C = Fuel Water Separator used in single filter applications.
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' Engine Component Torque Value
Socket or Wrench Size MM(inch) ’ Torque N * m (Ft=Ib)
10 AREICO0IEr MOUNHNG....cerviiiierieierece i ettt ena s 24 [18]
8 Aftercooler Water HOS€ Clamp........o.vecrurnriceicioiernissessssessreceressteneeas 5 [4]
13 Alternator Link (Delco 10-15 SI) : 24 (18]
[3/4] Alternator Link (Delco 20-27 Si) . 43 [32]
15 Alternator Mig. Bolt 10-15 Sl.....coveieriiineis s cssisiinsees 43 [32]
18 Alternator Mig. Bo 27 Sl 77 [571
10 Alternator SUPPOrt (UPPET).......c.ccecurerenineriecrisenstesssessessereseerssssessssessasens 24 18]
Allen 5 mm Belt Tensioner Flat Bracket...........ccocveevieeeiiciiieseeeeesreaneens R 24 [18]
15 Belt Tensioner Mounting 43 [32]
15 Crankshaft DAMPEr & PUISY........ccccoeoovoeeeoor oo eeeseeeee oo _— 137 [101]
[5/16] CroSSOVEE CIBMP....c.ouiiiceceiicettee ettt et ettt e s e enseas 5 [4]
11 Tee BOlt TYPE Clamp......coccoceierenienisscisisisses et sesesvets s tssssssssssnns 8 [6]
15 EXRaust Manifold..........c.coovrrrererreirriereciunnnnnrnessessesssssesssnns e 43 [32]
15 Exhaust Outlet Pipe Mtg Bracket.........ccoceeivecreconniananas ettt enenene 43 [32]
(7/16) Exhaust Qutlet Pipe, V Band Clamp.. 8 fel
10 Fan Bracket MOUNTNG. ............vvecuiveeereveeeseeeeereeeeesesesessseesoseeossesssessesenns 24 [18]
10 FAN PUIBY......ooviiiitietciee e sase s sa et sas et be st sasesenenns 24 [18]
13 FAN PUIBY......ooreeeeeeeeeeeectc s 43 321
19 FIYWREEL ..o et sr e 137 [101]
-- Front Cover Clamp AcCeSS Cap.......cocovvvviveiniinicies e ceevesisasessnes — memmeee Hand Tighten-----
17 Fuel Drain Line Banjo 15 [11]

Screw (Rotary PUMD).....c.ccvcerieecrcmimiessesssscesieeneeane
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' ' Engine Component Torque Value (Continued)
Sockat or Wrench Size MM({lnch) Torque N - m (Ft-ib)

17 Fuel Banjo Screw (in Filter Head)............cooooevvvreeeeeeeereennns 24 [18]

10 Fuel Vent Screw (in Banjo).......cccoovrveereviirerrensrieionncessssesenssnnnes 9 7

10 Fuel Banjo Screw (IRJeCtOr).......coovivvinrrrrinicscnseseeseseneeennnns 9 [71

75-85 FUBIFIEF ..o 3/4 Turn After Contact

24 Fuel Filter Adapter Nut............... 32 [24]

170r19 Fuel Line Fitting (High bressure) .............................................. 30 [22]

22 Fuel Pump Drive Gear (with Pump Unlocked) Rotary............... 65 [48]

22 Fuel Pump Drive Gear (Pump Unlocked) Nippondenso........... 123 [92]
30 Fuel Pump Drive Gear (Pump Unlocked) ‘Bosch Inline.............. 165 [122]

10 Fuel Pump Lock (Bosch) ROtar........ccoivvivererienereescensnreninas 30 [22]

Fuel Pump Unlock (Bosch) Rotary. 13 [10}

14 Fuel Pump Lock (CAV).......oovoeeeeeecceeeeeeeieiee e 7 [5]

Fuel Pump Unlock (CAV).......ocoueveeeeeeeeeeeeeeeeeeveee e 20 [15]

13 Fuel Pump Mounting Nuts (Bosch Rotary).........cceuevvineis 24 [18]

15 Fuel Pump Mounting Nuts (Bosch In-Line, Nippondenso)........ 43 [32]

13 Fuel Pump Mounting Nuts (CAV)......c...coevveveereererierseenns 30 [22]

13 Fuel Pump Support Bracket..........ccccccecveriveeneecreeniceesreienns 24 [18]

24 Injector Retaining Nut.........cooiiinccncrenn e 60 [44]

13 Intake Manifold COVEI.......... oo 24 18]

10 Lift Pump/Cover Plate........cccouveorciererernnneeresieee s 24 [18]

18 Lifting Bracket (Rean)..........ooeeevevieeeriee e 77 571

’
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Socket or Wrench Size MM(inch) T ' . Torque N + m (Ft-lb)
75-85 Ol FIET . coerseervessnessstnsesesoesssseosisssesssrsenenec ~ 3/4Tum After Contact .

10 Qil Cooler ASSEMDIY.........c.cooecereceiiireee e e i 24 . [18]

17 Oil Pan Drain Plug 80 [60]

27 Oil Pan Heater PIUg..........cooeeeeieeerecece et venns : 80 - [e0}

19 Oil Pressure Regulator PIUG.........oveveveveecereeseeereereseesesenens 80 [60]

10 Rear Seal HOUSING........coverorceiinirecemenene e eseasnnanes ) 9 7

14 ROCKET LEVEE NUL......oecvireiiceiecreirer et eae e saeen v seeseees . 24 . [18]
10 Starter MOUNUNG. .........coveeeierriieeierereerereseeseesesses e sesesssesens 7 43 » [32]

10 Tappet Cover/Fuel Drain Line Supports... 24 [18]

10 Thermostat HOUSING.......ccoceeerreeenmeereeinecerrenseresesiessserensas 24 [18]

13 Turbing HOUSING.....cvovvererererriereeesrern s senenes ' 11 [8]

10 Turbo Compressor Housing Clamp.........c..covvcenncnnniiecions 6 [5]

15 Turbo MoURtNG NUES........c.c.oveeveirieieriesceniesesese e ees 32 [24]

13 TUrbO Drain TUDG......uovcceceeicreerc ettt s es 24 [18]

16 Turbo Oil Supply (Both Ends)......c.c....... tererorerr et rarnaaesas : 24 [18]

15 WAtEr It CONNBCHON. «...evoereveeeer e eeeeeae s ees s eseesssoeensenes 43 [32]

13 Water PUMP MOUNTING. ......cccverrereercrernrerieieneerenensessnesssnsesnnne 24 f18]

15 VAIVE COVEY.....vcererireerrianrreesisssnensessssesasensssssssnasssssssnssasesns 24 [18]

- Valve Cover Oil Fill.........coooiica Hand Tighten
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B Series

Sealants

Use the sealants listed below or sealants containing equivalent properties.

Description

1. Pipe Plugs

© ® N @ U A LN

. Cup Plugs

O-Rings o

Rear Camshaft Expansion Plug
Fuel Pump Studs

Turbo Drain in Block

‘Front Seal in Gear Cover
. Rear Seal in Rear Cover

Oil Pan at T-Joint

Sealing Method

Precoated teflon or pipe sealer.

Loctite 277 or 11,264

No sealant required.

Precoated or Loctite 59,241 liquid teflon.

. Loctite 609.
Loctite 277 or 11,264

Loctite 277 or 11,264
No sealant.
3-Bond 1207C (P/N 3823494)
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Capscrew Markings and Torque Values

Caution: When replacing capscrews, always use a capscrew of the same measurement and’ strength as the cap-
screw being replaced. Using incorrect capscrews can result in‘engine damage. e

Most of the capscrews used on the B Series engine are metric.. Some components, such as the air compressor and
fuel pump, are installed using U. S. Customary capscrews.

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 ines stamped on the head of the capscrew
The following examples indicate how capscrews are identified: ‘ « : ~ W

Metric (M8-1.25x25) U. S. Customary (5/16x8x1 1/2)"
M8 1.25 25 5/16 18 1172
Major /Distance Length Major Number : Lengjth :
Thread Between in Thread ~  Threads in
Diameterin  Threads in Millimeters Diameter in per Inch’ Inches
in Inches

 Notes:

1. Always use the torque values listed in the following tables when specific tbrque values are not available.
2. Do not ues the torque values in place of those specified in other sections of this manual.

3. Thetorque values in the table are based on the use of lubricated threads.
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~ Capscrew Markings and Torque Values-Metric

Commercial Steel Class
8.8 10.9 12.9

Capscrew Head Markings

Body
Size Torque Torque Torque
Diam. Cast Iron Aluminum Cast Iron Aluminum Cast Iron Aluminum
mm N:m ftlb Nm ftlb N'm ftdb N':m ftlb N-m ftbb N:m ftlb
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 36 27 18 13
10 40 30 30 22 60 45 30 122 70 50 30 22
12 70 22 - 55 40 105 77 55 40 125 95 55 40
14 115 85 90 66 160 118 90 66 195 145 90 66
16 180 133 140 103 240 177 140 103 290 210 140 103
18 230 170 180 133 320 236 180 133 400 290 180 133
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Capscrew Markings and Torque Values - U.S. Customary
SAE Grade Number B : 8

These are all SAE Grade 5 (3) line ) -
Capscrew Head Markings 5 A ) %}j

B3

Capscrew Torque~Grade 5 Capscrew Capscrew Torque-Grade 8 Capscrew
Capscrew Body Size Cast lron : Aluminum Castlron’ Aluminum.-
Nem fi-lb N-m fi-lb N-m fidb Nem fi-lb
14 - 20 9 7 8 6 15 117 12 9
- 28 12 9 9 7 18 13 14 10
5/16 - 18 20 15 16 12 30, 22 24 18
- 24 23 17 19 14 33 24 25 19
3/8 - 16 40 30 25 20 55 . 40 40 30
- 24 40 30 35 25 60. 45 45 35
7/16 - 14 60 45 45 35 90 65 65 : 50
- 20 65 50 55 40 95 70 75 55
12 - 13 95 70 75 55 130 .95 100 75
- 20 100 75 ) 80 60 150 110 120 90
9/16 - 12 135 100 110 80 190 140 150 110
- 18 150 110 115 85 210 155 170 125
5/8 - 11 180 135 150 110 255 190 205 150
- 18._ 210 155 160 120 290 215 230 170
3/4 - 10 325 240 255 190 460 340 365 270
- 16 365 270 285 210 515 380 © 410 300
7/8 - 9 490 360 380 280 745 550 600 440
- 14 530 390 420 310 825 610 660 490
1- 8 720 530 570 420 1100 820 890 660

- 14 800 590 650 480 1200 890 960 710



