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Foreword

This manual contams mformatlon for the correct operation and maintenance of your Cummms engine, It aIso inctu-
des inporiant safety information, engme and systems specifications, troubleshooting gwdetmes and !|st|ngs of
Cummins Authorized Repair Locations and component manufacturers, : :

Keep this manual with the equipment, If the equipment is traded or sold, give the manuai 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, Lid.reserves the right to
make changes at any tlme without obligation. If you find dlfferences between your engine and the information in
this manual;’ contact us. o e :

The latest technoiogy anc! the highest quality components were used-:to produce thls engine. When replacement
par‘[s are needed, we recommend usmg only genuine Cummms exchange parts

Dongfeng Cummins Engine Co., Ltd
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Important Reference Numbers

Fiiiin 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

+ Lubricating Qil

* Fuel

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

Preventatwe maintenance is the easiest and least expensive type of maintenance. Follow the mamtenance sched-

ule recommendations Outlined in Maintenance Gwdeimes (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, eic.) 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 eguipment
manufacturer for specific maintenance recommendallons
Numerous illustrations and symbols are used to aid in understanding the meaning of the text. Refer to page -5 for
a complete listing of symbols and their definitions. o '
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 organized according to intervals at which maintenance on your engine is to be performed. A table
which states the required intervals 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 alt 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 iocate
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,



4

Section i-Introduction
B Series

Symbols

The following symbeols have been used in this manuat to help communicate the intent of the instructions. When one
of the symbols appears the meaning defined below:

. Symbols
Page i-b

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

CAUTION-Minor personal injury can result

orapan, an assembly, orthe engine canbe
‘damaged if the caution instructions are not
followed.

Indicates a REMOVAL or DISASSEMBLY
step.

Indicates an INSTALLATION or ASSEMBLY
step.

INSPECTION is required.

CLEAMN the part or assembly.

PERFORM a mechanicat or time. MEASU-

REMENT. -
- LUBRICATE the part or assembiy.

Indicates that a WRENCH or TOOL SIZE wil

be givern.
TIGHTEN to a specific torque.
PERFORM an electrical MEASUREMENT.

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

The component weighs 23 kg{50 th]or more.
To aveid personal injury, use a hoist or get
assistance fo lift the component.
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Simbolo
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Los simholos siguientes son usados en este manual para clarificar el proceso de las instruccionss. Cuando aparece

uno de estos simbolos, su significado se especifica en Ja parte inferior.

A

A

- ARDVERTENCIA-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.

_ s_é.requiere-_lNSPECCION. N

LIMPIESE |a pieaze o el montaje.

EJECUTESE una MEDICIONmecanica o del
tiempo.

LUBRIQUESE Ia pieza o ef montaje.

lIndica qu'e se daré una LLAVE DE TUER-
CAS o ¢l 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 150 1b] o mas. Para

evitar dano corporal empleen una cabria u ob-
tengan ayuda para elevar el com ponente,
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Symbole

In diesem Handbuch werden die foigenden Symbole vemendei die wesentliche Funktlonen bervorheben: Die
Symbole haben folgende Bedeutung: A . A

- - ~ DIMENSION-oder ZEITMESSUNG.

ﬁ WARNUNG-Wird die Warnung nicht beach- =Ly Teil oder Baugruppe OLEN.
tet, dann bestent erhohte Unfall-und Be- O~ ' o
schadigungsgefahr. - o ____WE_RKZ__EUGGROSSE,-w_ir_d an_g_egeben.;: '

A VORSICHT-Werden die Vorsichtsmassnah-
men nicht beachtet, dann beszeht Unfall-und
Beschadigungsgefahr,

-;ANZUG auf vorgeschrzebenes Drehmoment
erforderlich.

. o ~ Elektrische MESSUNG.DURGHFUHREN.
AUSBAU bzw. ZERLEGEN. - e

: . - Weitere Informationen an anderer Stelle
EINBAU bzw. ZUSAM_MENBAU' _ b2w.in anderen Handbuchern. -

INSPEKTION erforderlich. Das teil weigt 23 kg [50 Ib} oder mehn Zur

vermeidung von koerperverletzung ‘winde
benutzen oder hilfe beim heben des tells in
anspruch nehmen.

Teil oder Baugruppe REINI_GEN.
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Symboles

Les symboles suivants sont uuhses dans ce manuel pour-aider a commumquer ie but des instructions. Quand l'un
de ces symbofes apparalt it evoque Ie sens defml ci- dessous R SRR

A

m@%@ 

AVERTISSEMENTa-De graves lesions cor-

porelles ou des. dommages materiels con-
. siderables peuvent survenir si les instruc

“Avertlssemeﬂt” ' ne sont: pas suivies.

'--ATTENTION-De petrles lesmns corporelles

peuvent survenir; oubienine piecé, un en-

-semble ou le-moteur peuvent etre endom-

mages si les instructions don nees sous les
rubriques “Attention” ne sont pas suivies.

Indique une operation de DEPOSE.
Indigue une operation de MONTAGE,
LINSPECTION est necessaire.

NETTOYER la piece ou lrensemble.

® ¢ wOK ? @ _.:

Section i=Introduction
B Series

EFFECTUER une MESURE mecanlque oy
de temps

GRAISSER la pisce ou lensemble.

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

SERRER a un couple specifique.

EFFECTUER une MESURE electrigue.

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

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

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 paris used in
your application. In order to provide clarity to illustrations,

some iliustrations show parts removed that are not related

to the specific parts given in the text.

Most of the illustrations contain symbeols to indicate an ac-
tion required or to indicate an acceptahle {OK) or unac-
ceptable (not OK) condltion

Hlustrations
Page I-9
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General Safety Instructions

Read and understand all of the safety precauilons and warnings before performing any repair. This I|st contains the
general safety precautions that must be followed to prov:de personai safety. Special safety precautions are inciuded
in the procedures when they apply.

NOTE: Itis not possible for Cummins Engine Company, Inc.to antlmpate every p0551ble cwcumsiance that canin-
volve a potential hazard. C : :

Warning: Disconnect the battery and discharge any capacitors before beginning any répair 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

_ ﬂ Warning: Use OMLY the correct engma barrlng techniques for manually rotatmg the englne Do not
' attempt to rotate the engine by pulllng or prying on the fan, This practice can cause serious parsonal
lnjury, property damage, or damage to the fan blade (s), causmg premature fan fallure

- Warning: If an:engine has been operating and the coolant is hot, aliow the engine tc cool hefore you
slowly loosen the filler cap and relieve the pressure from the cooimg system.

n Warning: Do not work on anything that is supported ONLY by llf't jacks or a hoist. Always use blocks
or correct stands to support the product before performing any service work.
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A

> P> b b

Warning: To avoid burns, be alert for hot component parts just after the englne has been shut off and
for hot flUids in lines. tubes.and compartments, -

Waming: Relieve all pressure in the air,’ the oil, and'the cooling systems hefore any lines, fittings, or
related items are removed or disconnected. Be alert for possible pressure when disconnecting any
device from a system that utilizes pressure. Do not check for pressure leaks with your hand. High
pressure oil or fuel can cause personal injury. :

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

refrigerant {freon} lines in a well ventllated area. Use a freon capture system to prevent ieakage to
the atmosphere. If in doubt. contact your, state and local environmental authorltles or the Environ-
mental Protection Agency {(EPA) for guidance as to proper handlmg of freOn

Warning: Corros;on mhlbltor c_ontalns alkali. Dp n_ot get t_he substance in your-eyes. Avoid prolonged
or repeated contact with skin. Do not swallow internally. in case of contact, immediately wash skin
with soap and water. In case of 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.

Warning: Always use proper tools that are in good'co.nditién. Make sure you understand ho;v 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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. n 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 i lnjurv, .

- Avoid excessive contact wash thoroughiy after contact.

= Keep out of reach of chlldren

PROTECT THE ENVIRONMENT: ‘Handling and disposal of used engine o:ls 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 dlsposal of used engine oil. :

Dispose of antifreeze p_roperly.- Handlln and disposal of antifreeze can be subject to Federal, State aﬁd
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
AP|
ASA

ASTM

CAC -
CARB

C.LD

Cm
CPL
cSt
DCA

E. C. 8.

EPA

ft=lb
GVW

HP

Air Fuel Control: ™ _.
American Petroleum Institute
Air Signal Attenuator

American Society of Testlng and
- Materiails: : BT
- Celsius - .

Charge Alr Cooled _ .
California Air Resources Board
Cubic Inch Bisplacement
Centimeter

Control Parts List

Centistokes '

Diese! Coolant Additive -
Emission Control System
Environmental Protection Agency
Fahrenheit

Foot Pound

Gross Vehicle Weight

Mercury

Horsepower

indlb

okl s
-KSB ..

MPa -
- NPH:

MPQ
N:'m
OEM
ppm
psi
RPM
5.A.E

LDA

- Definition; of Terms:

Water -

_ Inch Pou_nd

Kilograms

- Kitometers
= Kilometers per Liter
‘Kilopascal .. .

.. Cold Start Advance
: :ther

Asr—FueI Comrol
Meter
Millimeter
Megapascal

- Miles Per Hour

Miles Per Quart
Newion-meter

Griginal Equipment Manufacturer

Parts Per Million

Pounds Per Square Inch
Revolutions Per Minute
Socisty of Automotive Engineers
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Industrial Engme Nomenc!ature

The modet name for Industrial engines prowdes the follow-

ing engine data:
4 BT A 39

Disp!acement in Liters
Aftercoo ed
Turbacharged
ngine Series
umber of Cylinders

- Engine ldentification

Page E-3
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General Spec:flcatlons (Non-Automotwe Engines)

GENERAL ENGINE DATA "4B3.9 48T3.8 . 4BTA3.9 63_5.9

6BT5.9 6BTA5.9

Bore-mm finl................ . ' w102 14.02]
Stroke-mm [in................. : 120 [4.72]
- Displacement-iiter fin. 3.0 o 39 I239] --------------

Engine Weight {Dry) Less

Flywheel and Electricskg _

bsl.... 308 [680] 320 {705] 329 [725] 388 [855]
Firiﬂ'g Order : L e 1342 s e———
Valve Clearances

5 9 [359] ..............

- 399 [880] 411 [905]

1.5.3.6.2.4 o

-Intake-mm fin]............ : . 25 {0.010]

-Exhaust-mm [in].......... «-. 51 [. 020]
Compression Ratio........ 185 :1 17.5:1 16.5: 1 1851
Rotation, viewed from the '

1751 - 1651

Front of the Engine........... : Clockwise
Aspiration x ' X
-naturally Aspirated......., X <
-Turbocharged................. ' #
-Aftercooled...................
-Charge Air Cooled......

NOTE: See additional pages for Automotive Specifications.
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LUBRICATION SYSTEM kPa [psil 4B3.9 -~ 4BT3:9 4BTA3.9*  6B59 ~ 6BT5.9 . 6BTA5.9*
Minimum Allowable Ol Pressure@ldle. 69 [10] 69 [10] . 69 [10] 69 [10] 69 [10] 69 [10]
Mirimum Allowabie Ol 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 Fitter Bypass 138 {20] 138 [20] 138 {201 138 [20] 138 [20] 138 [20]
Oil Capacity L [QT] ‘- '

Standard Pan Only 95 10 95([t0] 9510100 142 [15] 14.2 [15] 142 [15]
Total System {(Pan, Filter, Lines) 10.9 [11.5] 11 [11.6] 11 [11.6] 16.3[17.2] 16.4[17.3]1 16.4[17.3]

No.QTS From“L"to “H”on Dipstick (1] [1} - 1] {23 [2] oo 2]

COOLING SYSTEM L [QT] ) | |
Engine Coolant Capacity 700741 70174 79184} 9095 901095 9.9 [105]
Thermostat Modulating Range °cl*Fl  83-95 83-95 - 83-85 83-95 - 83-95°  83-05
[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 [71 48 1[7]
*Jacket-water aftercooled
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INTAKE AIR, EXHAUST - - B _ |
- -AND FUEL SYSTEM . 4B3.9 4BT3.9 4BTA3.9 6Bb.9 6BT5.9 68BTAL.9

Maximum Atlowable Intake
Restriction at Rated Speed and
l.oad with Dirty Speed Fiter El-
ement-mm H0 :
fin. HO].......... rerimemeeeeaaen . 508 [20} 635 {25] 635 [25] .. 508 {20] 635 [25] 635 {25]
Maximum Allowable Exhaust
Restriction at Rated Speed and
Load-mm Hg
fin. Hgloooooe - 76.2mmt [3in.]

Maximum Fue! Pressure Drop
.Across Filters : - o :
kPa [psil..c.oovveeeieeeein - 34mm [B] -

Maximum Allowable Retum Line

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

Maximum Inlet Restriction
to fuel transfer pump-
mm Hg {in. Hgl....cc.cocooo... 100 [4]
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ELECTRICAL SYSTEM 4B3.9 4873.9 4BTA3.9 6B6.9 6BT5.9 GBTAG.9
Minimum Recommended Battery Capacity- :

With Light Accessorise™ :
<12V Btarter........ociiennns 625CCA 625CCA 625CCA 800CCA 800CCA 800CCA
=24V Starter. .o 312CCA 400CCA 400CCA 400CCA 400CCA 400CCA
With Heavy Accessories™ .
42V SEANSF . e 800CCA 800CCA 80G0CCA -~ 850CCA 950CCA 950CCA,
-24 V/ Starter............ 400CCA 400CCA 400CCA 475CCA . 475CCA 475CCA
Maximum Aliowable Resistance of Starting '
Circuit
With 12 V Starter-Ohms........ . 0012
-With 24 V Siarter-Ohms........ . 0020

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

Batteries (Specific Gravity)

Specific Gravity
at 27C [80F]
1.260-1.280
1.230-1.250
1.200-1.220
1.170-1.190
1.110-1.130

State of Charge

100%
75%
50%
25%
Bischarged
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External Engine Components

The illustrations which foliow 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 infet

. ' intake Air Preheater
High Pressure : o . L k
Fue! Lines : _ : (optional)

. ) . : Fuet Filter/
Intine Fuel : -1 & Water Separator
Injection Pump : 3.

3/4 NPTF (inch)

Air Compressor = ' ) | Water (Heater)
o o - jﬁ',//
. o~ B . Y _— 1/4 NPTF (inch)

_ / Fuel inlet Connection
a a
._ —
]|
... Magnetic Pickup Location
® o a] 3/4-16 UNF
: ]
. ' = - @ o i G .
Air Compressor L I l \ Fuel Lift Pum
5. _n gt CEEAGHEE
1-\0‘ Q
X -~
Engine Date Plate: - \ Dipstick

1/8 NPTF{inch)
Qil Pressure
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8 Se_ries

Rear Engine

Lifting Bracket - - C . coee e Turbo Exhaust Outlet
Fuel Return Connection ‘ ' o
O
< (B . [ :
N : WA PR \:_‘.;'- L ) Flekb'late.l'\.’ioun'tin_g
Flywheel i 1 . L. ) AR Holes
4 - . .°
Flywheel Housing : e >

Rear View
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Fuel Injection Nozzles Turbc Wactegate

Qil Fill

Front Engine
Lifting Bracket

Water Qutlet

[+ i) 0. Q\
- Lubsicationg Qil Filter
2, 0, - .
. O ' / Lubricationg Oil Cooler
A [Le SV -
. j A o

Starter Motor T < o ® el P Water Inlet
and Solenoid ey @ o4 112 NPTF Water

: I / ° (Heater Return)
Provision for Oil T '
Immersion Heater 4 _j%
Qil Drain ——em__ N k

e,
o

Turbocharger Side View
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Tubo Air Inlet - Turbo Air Qutlet

Automatic Beft Engine Air Inlet

Tensioner

Fan Pulley

Altehator - Fuel Pump Drfve Cover
Water Pump-—‘—

Water Inlet ﬁ::: ggﬁ]e%ressor

Vibration Damper 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.

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

Warnign: DO NOT OPERATE A RIESEL ENGINE WHERE THERE ARE OR CAN BE COMBUSTIBLE VAPORS. These vapors
can be dravin through the sir 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 aver-speeding where an enginae, due to its application, might operate in a combustible
enwircnment, 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 ROV-X Governor) above 16 € [60 °Fl
Foot off throttle. The VE pump has an internal starling circuit to provide starting fue!l delivery, The inline pump
delivers sufficient fuei to start engine with throttle atidle. .

Automative- (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
hasa “Start Spring” which automatically moves the rack to the start fusl position.
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Industrial/Marine '

o (Bosch VE)below 0°C [32°F] - )
Foot at full throttle while cranking The VE pump has an mternal cwcmt to prowde stamng fuel detwery and open
throttle helps keep the engine operating,once started.
¢ {Lucas DPA,Stanadyne DP4 and Nippondenso EP-9)below 0 € 32 F] '
-Foot off throttle. The DPA pump.has a metering valve which will:remain in start position if crankmg speed does
. notappioach idle speed The EP-9 has a“start Spnng” which automatlcaliy moves the rack to the start fuel po-
__sition. _ o

.:Startmg Procedure Matrlx

idle Throtle 'F.u']l'Throttle

Automotive ) .

All pumps-above 16°C _[80°FI.... X |
All pumps-below 16°C [60 Flevovvomteeceeeeeees oo er s sesseneeesssess s ases s enensrenssesanss s sreseessonrnsns X
IndustriaiMarine - SRR S 2

All pumps-above 0°C [32°F] U OTROTPRRRTRR

All except Bosch VE-below 0°C {32°F1 OO UU RSO R D PUUPTRRPRPRE

Bosch VE-below 0°C  [32°F].... e s e X

¢ Disengage the driven unit,or :f equped put the transmission in neutra! :
® 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. Soie et
. Engme oil pressure must be |nd|cated on the gauge within 15 seconds after startmg

* When starting a cold engme in'crease the engsne speed (RPM) slow!y to make sure adequate Iubricatlon is
available o the bearings. e

" Caution: ‘Do not idle the engine for sxcesswely Iung perlods Long peﬂods of |d||ng (more than ‘!0 mlnutes} can
damage an eéngine because combiistion chamber temperatures drop sc 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 stici. If the éngine
coofant temperature becomes too low {60 °C [140 °F]), raw fuel wilt 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.

¢ {die the engine 3to 5 mmutes before operating with a load.

Caution: When using jumper cabiles to start the engine, make sure to connect the cables in parallel posntlve {+)
to positive (+) and negative (-} to negative (-). When using an axternal electrical sotirce to start the engine, turn
the disconnect switch to the “OFF” position. Remove the key hefore 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.
Attemperatures below 0°C[32°F], operate the engine at moderate speeds for 5 minutes before full loads are applied.

_ , OIL PAN AND o
STARTING AIDS BLOCK HEATERS  BATTERY CAPACITY
A . A ;\
UNAIDED "UNAIDED | STANDARD
SUGGESTED SUGGESTED
N 2NN JNT 2 e
B ¥  EXTRA CAPACITY
REQUIRED . iUGG_ESTED .
T EXTRA CAPACITY '

REQUIRED e QUIRED (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 partiaily
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 correctly.

Shutteré

[nstallations 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 fo 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

s Set the throttle at half speed. _ .
« Disengage the driven unit,or if equipped,put the transmission in ne_tjtra!.
» Activate the switch to open the fuel pump shut-off valve, .
» While cranking the engine,inject metered amounts of starting fluid. _
# 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 fiuid 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 fivid 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.

. Spray 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 tunnle opefatons due to the potential of an
explosion. Cheak with the local U. 8. 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.

® Rotate the crankshaft, using the starting motor untll oil pressure appears on the gauge,or the warnmg light
goes out,

e Connect the electrical wire to the fuel purp solenoid valve.,
o Start the engine; refer to Normai Starting Procedures in this seciion.
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 throttie below peak torque engine speed (1100 to 1800 RPM,depdendent on en-
gine rating} for extended petiods (more than 1 minute) of time. : '

* 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 Lubﬁbating Oil System_ or-Cooling
System,Sectionv,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.

¢ [f 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.if 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 waming.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, gil, or coolant leaks — An increase in fule consumption

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

Caution: Cummlns engines are designed to operate successfully at full throttls under transient conditions down to

peak torque engine speed (RPM). This is consistent with recommended dmﬂng practlces for good fuel economy.

Excessive full throttle operation below pead torque RPM {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 englne abuse. :

Caution: Operation of the englne below peak torque RPM can ocowr durmg gear shlﬂ:lng die to the dlﬂersnce of
ratios between transmission gears, but engine operatlon must not be sustamed more than 1 minute at full throttle
below peak torque RPM. : : :

Caution: Operating the engine heyond high idle speed can cause seﬁeré engine'daniage' Whe.n descending a stéép'
grade, use a combmatlon of transmsssmn gears and engine or service brakes to confrol the vehicie and- englne
speed.

Engine Shut-down

» Allow the engme 1o idle 3 to 5 minutes after a full load operatton before shuttmg it off. This aliows the engine
to cool gradually and uniformiy.

e Turn the ignition key switch to the OFF position.
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Section 2-Maintenance Guidelines
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General Informatlon

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

Iif 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 Cummins Authorized Repalr Location for recommended
intervals.

Use the chart provided at the end of this section as a convenient way 1o keep a record of maintenance performed.
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Tool Requirements

Inthe 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 heeded. _

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

Saction 2-Maintenance Guidslines

B Series

Baily or Rafualing "Every 10,000 Km - Every 19,000 Km: Every 38,000 Kim Every 77,000 Km -
[8,000 Mi], 250 [12,000 Mi], 500 [24,000 Mi] 1000 [48,000 Mil, 2000
Hours or 3 Months Hours or 6 Months Hours or 12 Months Hours or 2 Years -
Check Change/Replace S L
» Oil lLevel » Lube Qit¥ « Lube Oi » Lube Qi « Lube Qil
+ Cootant Level + Lube Filter + Lube Filter -+ Luhe Filter » Lube Filter
+ Fan-inspection = Fuel Filter™® -+ Fule Filter » Fule Filter
» Drive Belt-inspection « Antifreeze ™
« Fuel Water Trap - o
Adjust
~+ Valve Lash’ Clearance
- Checldinspect
= Air Cleaner « Air Cleaner « Air Cleaner + Air Cleaner )
« Intake System + Intake System « Intake Systam + Charge Air Cooter ™
» Charge Air Cacler . + Antifreeze ® : ~» Charge Air Cooler + Intake System
« Charge Air Cooler « Antifreeze » Fan Hub
» Fan Hub + Beli Tensicner
« Belt Tensioner. Bearing
Bearing + Belt Tension
+ Belt Tension « Damper

T Refer to the Ol Change !nterval chart given in Sectiori 4 to find the specific oil change interval for your application.

*|nitiat valve lash clearance adjustment, subsequent adjustments to be performed at 77,000 Km {48,000 milel or every 4th ol 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 GMB038M. The change interval is 2 years or 320,000
Km 200,000 Mi], whichever occurs first. Antifreeze is assential for freeze, overheat and corrosion protection.

® Service interval is 2 years or 320,000 Km {200,000 Mi], whichevar ocours first.

¥ Service internal is every other oil change or 19,000 Km [12,000 miles], 508 hours or & manths.
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Page References for Maintenance Instructions

- For your convenience, listed below are the page numbers which contam spec;flc instructions for performing the
maintenance checks listed in the maintenance schedule.

Daily or Refueling

*Engine coolant Ievel-check34
SR ANEINSPRCE et et et 1 ey oo 3-6

Every 10,000 Kilometers [6,000 Miles], 250 Hours or 3 Months

..Lu_bricating OIl=CRANGE. ... e e ................. - e R
*Lubricating oil filters-change...._ ............................................................................................................... 4-5
CAININTAKE SYSIEM CRECK. ..o ettt TP 4-11
Alr cieaner restnctlon check ................................................................. 4-12
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Every 19,000 Kilometers [12,000 Miles], 500 Mours. or 8 Months
-Lﬁbricating oii-change........... et ................ ....... "
LUBFCEtING Ol FIIEEI-CRANGE. ... .o it ittt e et et e bbb tae s et b m b et e e crierns
t FUEL FIEI-CREIGE. ...\ eeoooeeoeeeeeecees et eeeee e es e e eeeen e e, W
‘Intake air system-check...............c..ccoeivnecrnnnnnn. ST P U O UV UU TR RPRTO: TR "
Charge Air Cooler . '

+Coalant and Antifreeze-check.................. ettt e e e e e

Every 38,000 Kilometers [2_4,000 Milesi, 1000 Hours q.r' 12 Months

~Lubricating oil-change.............................o e TN PRTTT 4-5
-Lubricating oil filter-change......................ooooL ......................... 4.5
c FUuet FIer-CRaNGe. ... et e TR SRR R R §-3
rIntake air SYSEM-CRECK.........covvrrrvreeeeeeceeeeeaeeeeteseeveaeeeeeeeeneaseeans T SO & 1 |
-Charge Air Cooler............ OO AU ST, e 811
-Valve lash clearance-adjust (first time only, thereafetr every 64,000 KM).................... e e, 6-3
< Fan hub-check..................ccccons et oy e enne e eaes e e e, e S & |
- Belt tensioner bearing-check......... PP e 611 T
Sl = 1ot =Y =T LY L 3 2= o PSSR 6-9

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

-Lubricating cil - change.............cccococooioiiiiieiirn . et e eaeteenbeeateeeteeeeae b esteteraeesaeaneeereaerensesnees 4.5
Lubricating oil filter « change.............cc.occoeeriovieeesivee . et 4-5
Fuel fl!ter S ORBNIGE e e e 5-3
INEAKE AIT SYSEOMM = CRECK.......viieoeoeeieis ettt e oo e et 5-3
*Valve lash clearance - adjust..............ociiiiii e 5-3
‘Fanbhub - checl....................icce i et e ——n ey 6-11
-Belt tensioner bearing - check........................... R et S 6-9
-Belt tenslon - check.............. ettt I e 6-11
Vibration damper - insSpect..........ccoooiiiiiii et o ettt e 7-7
Cootantand antifreeze - Change. ... e 7-3
Charge Air Cooler - leak check (320,000 Km/200,000 Mi).......................coocooo A-B7
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Maintenance Record From
Maintenance Record
Engine Serial No. Engine Model
Owner's Name Equipment Name/Number
Km {Miles), Actual i 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

COOIANELBVBL. ..ot es v e e e et ara e s se et esee e sa s es st be s e s st et et et e et oo [ 3.4
B et e bt b bee e ee et ee et ettt e ettt et sms bt e s enesben e eraseeetsr st nr ettt etsee e oo ]

Lo T P e e oo 3-6
LT oL oo OO YOO - S

DEIVE BElt...oooooeoeoeoeoeoeeeeoeeoeo oo, oo oo st e o 3-5
aET e T T 1o o OO O OOV PYO U= 1 .

Fuel-Water Sepérato .......................................................................................................................................................... 3-3
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Generai 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

+ L.oose or damaged parts

* Worn or damaged belts

« Any change in engine appearance
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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 vailve. 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) mark orabovethe “H” (High) mark. Wait at least
& minutes after shutting off the engine to check the oil. This
allows time for the oil {0 drain to the oil pan.

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

Low Mark To High Mark Oil Capacity

4 Cylinder-0.95 Liter [1.0 U.8. Quari]
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-
maving the pressute cap. Failure to do so can resuit 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 coal to beiow
50 °C [120 °Fl before adding coolant.

NOTE: On applications that use a coolant recovery system,
check to make sure the coolant is at the appropriate fevel
on the coolant recovery tank depending on eng;ne tem-
perature.
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Fill the cooling system with coolant to the bottom of the fill
neck in the radiator filt or expansion tank.

NOTE: Some radiators have two fill necks, both of which
must be filled when the cooling system is drained.

Drive Belt

Inspection

Visually inspect the beilt. Check the blet for intersecting
cracks. Transverse (across the beit width) cracks are ac-
ceptable. Longitudinai (direction of belt length) cracks that
intersect with transverse cracks are not acceptable. Re-
ptace 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

Inspection

Warning: Personel injury can result from a fan blade failure.
MNover 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 itis secursely 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 Mlles] 250 Hours or 3 Months

Sectlon Contents

Air Intake System.......
Charge Air Cooler .
Inspection............. OO PR SRR RSN R R TIDTROUOTS b e -

GENEEAL INFOIMATION...........oooooe e et e e bt e et ee e et et eb e e eeeeeeeee s e et eeeeeeenesebeeeeaeeseena s e et e et b eee

Lubricating Qil and Filter
ChaNGING. e e

Lubricating Qil and Filter Change Interval.........................oos e b e e 4.2
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General Information '

- Ali 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 Qil 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 vehicie an on YES

Highway application?

NO

Is your vehicle used in a
Construction, Mining or

Is your vehicle one of those betow?
— Regional Haui Truck

YES

Lubricating Oil and Filter Change Interval

Page 4-3

Change Interval
117,000 10,000

MILES HOURS MOS
250 3

— Coach Bus
— Wehitle accum. 8008 miles/mth. or. more
INO

iise the following oil drain intervals for your application(1}:
VEH/EQUIP KM MILES
Refuse Trk 10,000 6,000
Mixer/Dumper 10,000 6,000
Del. Truck 10,000 6,000
Shuttle of Transit Bus 10,000 6,000
Schoot Bus 16,006 6,000
Fire Truck 10,000 6,000
Regreationat Vehicle 6,000

10,000

HRS
250
250
250

MOS

€3 (a0 59 02 €0 0 Lo

10,000 65,000 250

KM MILES HOURS P\%OS

Logging Application? YES Use the following oit drain intervals for your application (1)
VEHICLEEQUIP KM MILES HRS MOS
Truck Crane 10,000 6000 250 .3
Yard Spotter 10,000 &,000 250 3
NG Paver NIA NiA 280 8
Cranes MIA MIA 250 -]
Backhoe MiA NIA 250 1]
Dozer MiA NiA 250 6
_ . Scraper N/A NIA 280 6
|s your vehicle used in an Skidder NI N/A 250 &
Agricuitural or Stationary
ication? YES
Power Application? tss the foliowing ol drain intervais far your application{1}:
VEHICLE/EQUP HOURS MONTHS
Farm Tractors 250 g
Combines 250 L]
NO rrigation Equip 250 8
Generator Set 250 L]
Alr Compressor 250 g
DL S
asure Boat
Change Interval Work Boat 250 3

{1) Or whichever comes first. if your ap-

plication accumulates high hours
andg fow mileage, the change inter-
val is determined by hours.

Example: Transit buses and refuse
Trucks may average 16 Km[10 MPH]
when used in alf urban routes. Oil
drain intervals in these applications
are 480C Km[3,000 mi, or fess.
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Lubricating 0il and Fiiter

Changing

A Caution: Avoid prolonged and repeated skin contact with used engine lubricating oifs. Such prolonged and repeatad
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 dispasal 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: [f 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 cil only when it is hot and the contamin-
ants are in suspension.

Lubricating Oil and Filter
Page 4-5

aBgue

17mm ’ l!g l
Caution: Hot oil can cause personal injury

Operaie 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. gts.] of oil.

BpIpgma .
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Maintenance Procedures at 10,000 Km [6,000 Mi]
B Series

80 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-ting can stick on the filter head. Make sure
it is removed before installing the new filter,

Make sure the correct ojl 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: A6 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-
{antion.

Apply a light film of lubricating oil to the gaskset sealing sur-
faec before mstallmg the fllters

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 Mi}
B Series

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-Ib]

NOTE: Use high quality multi-grade lubricating oil meeting
the American Peatroleum Institute (APF) classification of CEf
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.

H 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  8ix Cylinder

Pan Capacity 9.5 Liters 14.2 Liters
[10U.3. Qits] [15U.5. Qits]

Total System 109 Liters  16.3 Liters

Capacity [1.5uUs. Qts] [17.2U.8. Qts]

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

Some 6B applications use a reduced capacity pan 10.4 Lit-
ers [11U.8. Qts] and some have increased capacity of 16
liters {17 U.S. Qts]. Fill guantities must be adjusted ac-
cordingly.

Cperate the engine at idle to inspect for leaks at the filters
and the drain phlug.

Lubricating Oil and Filter
Page 4-9




Lubticating Ol and Filter
Page 4-10
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Maintenance Procedures at 10,000 Km [6,000 Mi
B Series

Stop the engige. Wait approximate!y 5 minutes to let the

oil drain from the upper parts of the engine. Check the il
level again.

Add oil as mecessary {o bring the oil level to the "H {High}
mark on the dipstick.

Air Intake System

lnspectlon

Inspect the intake piping for cracked hases, loose clamps,
or punctures which can alfow dirt and debris to enter the
engine. '

Tighten or replace paris as necessary to make sure the air
intake system does not leak.
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Maintenance Procedures at 10,000 Km {6,000 Mil
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 for tears, breaks orother
damage.

Refer to Section A to find the leak check procedure,

4%

<=

<=

Lubricating Oil-and Filter
Page 4-11
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Lubricating Oil and Filter
Page 4-12

Maintenance Procedures at 10,000 Km [6,000 Mi]
B Series
Cleaning '
Flush the CAC internally with solvent in the opposite direc-
tion of normat air flow Shake the CAC and lightly tap on the
end tanks with a rubber mallet to dislodge trapped debris.
Continue flushing untit all debris or oil is removed.
Caution: Do not use caustic cleaners to clean the CAC,
Damage to the CAC will result.’ '

After the CAC has been thoroughly cleaned of all oif 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.



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. [20.0 in.] of water.

Turbocha rged 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 atlowable 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) toreset the service indicator.

NOTE: Neveroperate 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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Maintenance Procedures at 19,000 Km {12,000 Mi.] Y )
B Serias Page 541

Sectlon 5. Mamtenance Procedures at 19,000 Kllometers
~ [12,000 Miles], 500 Hours or 6 Months

Section Contents
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General Information Maintenance Pracedures at 19,000 Km [1 2;000 Mil
Page.5-2 B Series

General. Informatlon NN A TR IS SR

All checks or inspections Ilsted under dally OF previous. mamtenance mtervals mu t_also be performed at this time
in addition to those listed under this maintenarice interval. - SRS Y




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

Fuel Filter
- Repiaecment
75-.80 mm and 90-95 mm

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

Replaec the o-ring.

® e

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

® Fuel water separator - used as prrmary f:lter in dual
- filter applications. '

)| o -.-0 i T
~ « Fuel water separator - used in smgle fllter applica- @t S5 _

tions.

T

Ifehdwa
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Fuel System Maintenance Procedures at 19,000 Km [12,000 il
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.

ligethe

Fuel System

Bleeding o .
Controlled venting is provided at the injection pump
through the fuel drain manifoid. Smail atnounts 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: _
8. The fuel filter is not filles prior to installation.

e Injection pump is replaced. _

e High pressure fue! line connections are loosened or
fines 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

e q

open the vent screw.




Injection Pump Maintenance Procedures at 19,000 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  [7ftdb]

ftApgava

Injection pump

Venting
a4 - 8 mm - .
-r - Bleed the Lucas CAV pump at the location shown in the il-
i lustration.
)




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

Air/fuel can be pumped from this location with the hand lev-
. eron the lift pump if the fuel solencid 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-
fow all the safety precautions. Use the normal engine
starting procedure, : - S

Injection pump
Page 5-7
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High Pressure Lines
Page 5-8

®
A

Maintenance Procedures at 19,000 Km [12,0600 Mil
B Series

High Pressure Lines (Rbtary and-
In-line Pumps) '
Venting

17 mm, 19 mm

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

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

Re-Tighten I_.iné Fittings
Torque Value: 30 Nm  [22 ft-Ib]

Warnig: Do not bleed a hot angine as this could cause
fuel to spill onto a hot exhaust manifold creating a dan-
ger of fire. R 8 '
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.

Antifresas 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
B Series Page 6-1

Sectlon G-Mamtenance Procedures at 38 000 Kllometers
[24 000 Ml ] 1000 Hours or 1 Year

o Sectlon Contents R
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Four-Cylinder Engine Adjustments-s
Six-Cylinder Engine AdJUStMent..........cc..co.cooooiiie e b bbbttt etb e ses e ee e sensneseeseeenenereesranr o BT



General Information _ ‘Maintenance procedures at 38, 000 Km [24,000M;.1
page 6-2 8- Series

General Information e e T h
All checks or mspectlons hsled under dally or prevlous mamtenance mtervals must also be performed at thls timein

* addition to those listed under this maintenance. interval; -

The procedures given in this section for valve lash adjustment are lo be performed at the initial 38,000 km [24,000
mll adjustment. Subsequent adjustments are to be performed at 77,000 km [48 000 mil intervals.



Maintenance Procedures at 38,000 Km (24,000 Mi.] |
B Series:

Valves

“Adjustment

15 mm

Remove the vaive cover.

1/2 Inch Drive, 3377371 Engitie Barring Gear
Locate Top Dead Center {TDC) for Cylinder Number 1 by
barring engine slowly while pressing on the engine timing
pin. '




;

Valves
page 6-4

Camshailt

Gear
Engine -t
Timing Pin

n

L]

.I-)

"I_-"V

] +—— Gezr Houslng

- bedpine

Maintenance procedures at 38,000 Km [24,000Mi.]

_ B Series

When the pin engages the hole'in the camshaft gear, cylindér
Number 1 is at TDC on the compression stroke.: -. . - ..

Caution: To prevent damage to the engine or pin, be
sure do dlsengage the pin af'ter Iocatmg TDC.



Maintenance Procedures at 38,000 Km [24,000 M.}
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 Cylindér Number 1.
Check / adjust the valves as indicated in the illustration
{1 == Intake; E = Exhaust).

Tighten the locknut and measure the valve lash again.

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

N

rh3lvep

4



Maintenance procedures at 38,000 Km {24,000Mi.]
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.

dadehwe

| § 1 14 mm, Flatblade Screwdriver

-+ Adjust the valves as indicated in the Hlustration.

- Tighten the lock nut and measure the valve lash again.
Torque Value: 24 Nem - [18 fi-Ib]

thiveua




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

Six-Cylinder Engine Adjustment

14 mm, Flathlade Screwdriver :
Locate Top Dead Center (TDC) for Cyfinder Number 1. 3
Check / adjust the valves as indicated in the illustration
(I = Intake; E = Exhaust). e

Tighten the locknut and méasure the valve lash again.
Torque Value: 24 Nem {18 ft-ib]

th3vaub

Mark the pulley / vibration damper and rotate the cran-
kshaft 360 degrees,

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

da9ahwa




Valves : Maintenance procedures at 38,000 Km [24,000Mi.]-
page 6-8 B Series
Adjust the valves as indicated in the illustration.

Tighten the lock nut and measure the valve lash again.

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

rhavauc

15 mm

li! Install the valve covers and tighten capscrews.
G Torque Value: 24 Nom (18 ft-1b]
S




Maintenance Procecures at 38,000 Km [24,000 Mi.]
B Seri_es

Drive Belt Tension
Check

Measure the belt deflection at the longest span of the belt. . )
Maximum Deflection: 9.5 10 12.7 mm [3/8 to 1/2 inch] '

7

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

Gauge Value: 267 to 578 N [60t0 130 Lbf] = - . -




Drive Belt Maintenance procedures at 38,000 Km [24,000M:;.]
page 6-10 _ B -Series

Drive Belt

ig:l Inspection
3{8_. Inch :.Squar.e Drive, 13 mm

@@ Rem.ove the drive belt,

Lift the tensioner to remove and install the belt,

NOTE: After the tensioner has been raised 1o removefin-
stall the belt, check the torque of the tensioner capscrew.

Torque Value: 43 Nom [32 ft-ib]

inspect the belt for damage. o .
" 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.

fagbins




Maintenance Procedures at 77,000 Km [48,000 Mi.] : S
B Series Page 7-1

Sectlon 7-Maintenance Procedures at 77,000 Kllometers
~ [48,000 Mi.]l, 2000 Hours or 2 Year

Section Contents
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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 malntenance mlewals must aiso be performed at this time
in addition to those listed under this maintenance interval. '



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

Cooling System Maintenance
Coalarit raining ~ C

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

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

¢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 recelpt of uesd antifreeze. If in
doubt, cortact 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

S T2y raSQ0ba’




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

page 7-4 . B Series

' Drain the cooling system by opening the drain vaive onthe

@ radiator and removing the plug in the bottom of the water
inet. 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 requrred Checkthe radlatorforleaks
damage and bu;ld up of d;rt C!ean and repalr as requzred




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

Cooling System Flushing

o 'C’él‘.itit’:ih.:' 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




Co_oiiné System Maintenance
page 7-6

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

Operate the engine for Sminutes with the coolant te’rﬁpera—
ture above 80°C [176°FL. S
Shut the engine off and drain the cooling system.

Fiit the cooling sys_ten;l with c_fé.a_n water. _

NOTE: Be Sur_e-to vent the ehgine and aftercooler for com-
plete filling. . . S .
NOTE: Do not install the radiator cap-or the new coolant
filter.



Maintenance procedures at 77,000 Km [48,000M;i.]
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 beéing drained is still dirty, the system
must be flushed agam 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 minuie]. Do not exceed this fill rate.

Caution: The system must be 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 aftercocled 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
Page 7.7
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Cooling System Maintenance
page 7-8
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Maintenance procedures at 77,000 Km [48,000M;.]
B Series

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

j Coolant C;pacity Liter
(Engine Only) {U.S. Quarts]
4B3.9 _ 685.9 : .
4BT3.9 4BTA3.9* | 6BT5.9 6BTA5.9'
7.0 [7.4] 7.9 [8.4] 9 [9.5] E9.9 [10.5] .

*ABTA and 6BTA engines use a jacket-water aftercooler. I
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 fof 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). I the lines are more than 1.5 mm
[1/18 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 pleces 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 took for forward movement of the damper ring

oh the hub Replace the damper if any movement is detec-
- ted. :




$ection D-System Diagrams : L
B Series _ Page D-1

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

General Information . .. = < U
The following drawings show the flow through the engme systems Although parts can change between different
applications and installation, the flow remains the same. The systems shown are:
'+ Fiel 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 : . _ .. Fuel System
B Series Page D-3

Fuel System .

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 Controt Line
8.Robert Bosch'P7100
- Injection Pump
- 8A.Nippondense EP9
=" . _Injection Pump . .
) 9.Fuei Drain Manifold:
' . .10.High Pressure Manifold
- 11.Robert Bosch, 17mm Closed-
_ = Nozzle,Holé Type Injectors
" 12.Fuel Returri to Supply Tank




Hydraulic:Cold Start Injection Advance {Rotary Automotive Pumps Only) 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 coid starting. _

When the engine is cold, the KSB cauese the injection timing mechanism to be fully advahced atlow speeds. When
the engine reaches normal operating temperature, the KSB is deactivated and mjectlon tirning. IS then advanced
proportionally to mcreased engine speed hoo i

Deactivation of the KSB.is controlled by a temperature sensor switch focated in the englne air mtake manifotd A
wiring harness connects the KSB and temperature switch. if the wiring is dlscennected the KSB remalns actlvated

and the injection timing is fully advanced
. 1.KSB V__alve

2. Wiring Harness

3. Temperature Switch




Section D-Systern Diagrams ' - Lubricating Ol System
B Series ' . Page D-5

. Lubricating Oil System

Lubricating Qil . - -
Cooler(3); . ..
Full Flow . . - .
Fifter(4) .~ -

Gerotor
Lubricating

Oil Pump (1 ' .
Pressure Regulating p(t) Fiter Bypass

Valve(2) Valve (5)
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Lubricating for the Turbocharger saction. 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 Rifte

Main Gil

To Piston
Cooling Nozzle

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

Lubricating for the Overhead

Rocker Lever
Bore



Section D-Syhtem Diagrams ' Coolant System
B Series : ' : Page D-9

Coolant System

Cylinder Biock

1.Coolant Inlet.
2. Pump Impslier
3.Covlant Flow Past
. OifCooler
4, Coolant Flow Past
~ 'Cylinders -
&. Coolant 1o Cylinder _ :
"'Head L . 1.Coolant Flow from Cylinder Block -
sy 2.Coolant to Thermostat Housing

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




Air System °
Page D-10
- Air System

section D-System Diagrams

Intake System -

1.Intake Ait Inlet to Turbocharger. . :
2. Turbochsrger 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. Duai Entry Turbocharger

;9. Turbocha rger Exhaust Outlet

B:Series




Section D-System Diagrams
B Series

Air System-Intake Air

Air System-Intake Air
Page D-11

Naturailv Aspirated

Intake System

1.Intake Air Infet -
2. Intake Manifold ..
diintake Valve - -

Tubrochatred

Intake System

1. Intake Air Inlet
to Turbocharger

2. Air to Intake Manifo

3.Iniake Manifold - -

4. Intake Valve .

5. Intake Valve

Id

{Waterjacket)

Inteke System
1.Intake Air Inlet

to Turbocharger
2. Turbocharger Air

to Aftercooler -
3.Aftarcooler |
4. Intake Manifold
5. Intake Valve

Turbocharged-Aftercooled

Turbochargad-Aftercooled

" Charge Air-Coole

Intake 5y§.tan'_|' _
1. Intake Adr Inlet

‘to Turhdcharger -
2. Turbocharger Air

d
T

to Charge Ajir Cooler )

3.Charge Air Cooler ||

4.Intake Manifold
5. intake Valve.
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Air System-Exhaust Air
Page D-12

Air System«Exhaust Air

section D-System Diagrams

B Series

 Naturally Aspirated

. Exhaust System
1.Exhaust Valve
- 2.Exhaust Manifold -

Turhocharged-with Wastegate

Turbocharged

- Exhaust System
1. Exhaust Valve
2. Exhaust Manifold -
. 3. Turbocharger Infet
. 4. Turbocharger Exhaust
Outlet
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Section T-Troubleshooting
| Section Contents |

Troubleshooting Procedures and TOChRIGUES................c.c.ooiiii e e et eee e er e raes e ars enrenn

Troubleshooting SYMPEOMIS ... e e e e e s e e en e enat et s et e

. Alternator Not Charging or Insufficient Charging
Coolant Contaminated....................minin s
Coolant LOSS........... .ottt st
Coolant Temperature Above Normal
Coolant Temperature Below Normal
Engine Cranks But Will Not Start (No Smoke From Exhaust} ...
Engine Hard to Start to Will Not Start(Exhaust $Smoke Present)
Engine Misfiring
Engine Noises EXCeSSIVe..................ccoooeeieeece e SO UR DTSN UTO RSP
Engine Starts But Will Not Keep Running..................cccnnen, DT OSSO TV TOTN
ENGIne SUFGES AU HAIO ... et et et e e e et e s s e es et eeeteaetee e s em s en e e s eR e b et e r e e bt e ms s se s et e s eenaeean
Engine Will Not Crank or Cranks Slowly............c.ciiiiinie e
Engine Will Not Reach Rated Speed When Loaded
Engine Will Not Shut Off....................cccooiiiii .
Exhaust Smolke Excessive Under Load
Fuel Consumption Excessive....................
Fuet Knoek........cccoiiiiiiie e et e
Fuel or Oil Leaking from Exhaust Manifold
Lubricating Oil Contaminated..............................
Lubricating Ol LOSs..........oooovie e e vt e
Lubricating Oil Pressure Low
Lubricating Qil Pressure Too High
Power QutPut Low............coc i
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Troubleshooting Procedures and Techniques

This gurde 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 Cummlns Authorized Repair l.ocation for diagnosis and repair of problems not listed.

Follow the suggestions below to develop good troubleshooting procedures:

. Study the problem tho’roughly before acting.

¢ Do the easrest and obvious things first,

e Find and: correct the basic cause of the probiem
Troubleshooting Symptoms

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



s

Troubleshooting Symptoms Troubleshooting

Page T-4 B:Series
Engine Will Not Crank or Cranks Slowly - - R
Cause - Correction . Cause.: . - - Correction
. . Disengage driven dnitsand © [ . W ol rti Lo L e
Engine !Z}rl\ﬂ::1 Units .| check for loading from ey anfgt’;? gﬂg;'ff:acﬁg'ng Replace starting motor.
Engage matfunctioning - viotor W n. A
accessories.
OK : 'OVK _
; __.i Rotate the crankshaft to Stafting Mofor Cperating. " Rermove the starting -
Craakssl't\ggs; tation check for rotational But Not Cranking the motor and check for
e resistance. Eng'in'e' o broken teeth on the- - .
fiywheel or broken
OK oK - -gtarting motor spring -
Starting Circuit e - . & e
Connections Loose Check agf. tighten _ —
or Comoded connections. - Contact an Authorized
i Repair Facility. .
OK . : o
Battery Charge Low Check battery voltage.
O'K
No Voitage to Starter B Check voltage to
Sclencid solenoid.

OK
\J




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 Te The Startin . o " Verify by operating
In;?;::e:é‘jsrteanlng - Procaduer Matrix Page L . Fuei Contamlnaled T engine froma tempcrary
: . supply tank.
OK __OvK
- - ... | Cheak engine cranking
Engine Cranking Speed RPM. Refer to"Engine o ‘_ =
teo Slow . Will Not Crank of Cranks injection Pump Timing  p~~=1  Gheck injection pump
OK. Slowly” Incorrect timing.
__ | A OK
Starting Aid Needed for 1...| Check-repair or replace ¥
cold Weather or is Not cold starting aid, if
Working Propen necessary
oy rocesssy Valves incorrcty || Aust vaves
T Lo _Bleed the fuel system oK
Adrin the Fuel System and checlzk fgr suction - v
(==14 .
OK Cne or More Injectors {7 Checkfreplace
v Worn or Malfunctioning injectors
Fuel Supply Restricted |} Clean or replace pre-fliters O'K
and screens and check
QK fuel lines for restrictions. Contact an Authorized
v Rapair Facility
intake Air System L Check intake system.
Restricted

OK
\




Troubleshooting Symptoms

Engine Cranks But Will Not Start (No Smoke From Exhaust)

Cause

Fuel filter Plugged With
Water or Other
Contamination

Troubleshooting
B Series

Correction

Drain fuei-v_\(a_tag;
separator or replace
fuet filter,

OK
¥

Page T-6
Cause Correction
incarect Starting Refer To The Starting
Procedure = [ Pracedure Matrix Page
1-2
OK
h J
| NoFuelIn Tank b Add fuel,
OK
¥

Electrical or Manual
Fuel Shutdown Not
Open

OK
¥

Check for loose wires and
verify that solencid s
functioning. Chack to be
sura manual shut-off javer
is in the"RBub"position.

Worn or Malfunctioning
Injection Pump

if the Condition Occurs
During initial Start,
Following an Extended
Period of Non Use or
After Replacement of &
Fuel System Component,
Alr in the Fuel System

OK

* Loosen the-high pressiie
- line at two injectors and’

visually check fuel. -
delivery whils cranking
the engine, Replace the . .
purp if fus! is not being
detivered.

Bized the fuel system.

Injection Pump Timing .
Incomeet

OK
¥

Check the injection
pump timing.

OK
¥

if Pravious Engine
Operation Had Been
Nermal, Injection Purnp
Not Getting Fuet

" Loosen the bleed plug at

the filter head end.
QOperate the hand primer
on the lift pump to check
for fuel. Clean-replace lift

purnyp if necessary.

Centact an Authorized
Repair Facility

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

Bisengage driven units

and check for loading

from malfunctioning
accessories.

Maifunctioning Engine
Shut Down Device

Make sure shutdown
is not ocgurring
oo SR,

OK
|

Air in the Fuel System

Bleed the fuel system
and check for suction
leaks

0K
¥

Fuel Filter Plugged or
Fuel Waxing Due to Cold
Weather

Drain fuel-water separator
or replace filter, Check for
fuet waxing in cold
westher.

OK
\j

>

Cause

Troubleshooting Symptoms

Correction

Fuel Supply R'estri:cted

: v .

Clean or replace
pre-filters and screens
and check for fuel line

restrictions.

Fuel Contaminated | _

Werify by cperating
engine from & temporary
‘supply tank.

OK

N

Injection Pump Tirhing
Incorrect

Check injection pumgp
tirning.

OK

Contact an Authorized
Repair Facility
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Troubleshooting Symptoms

Page T-8

Engine Will Not Shut Off

Cause

Correction

Electrical or Mahiial fuel | _-

Verify the solanoid is not

utoff Nat Ciosin being energized by a
sh .g short in the wiring. Check
the linkage to the shutoff
OK tever for binding. Cheak
for the ability of the spring
in the pump to puli the
lever to the shutoff
position,
Engine Running on
; f == Incate and isolate the
Fumes Igtr:l:‘: into Air souree of fumes.
OVK

Fuel Leaking to intake
Manifold

OK
¥

Contact an Authorized
Repair Facility

Check far porosity

between the fuel filter

mounting to the intake
manifold.

Troubleshooting
B:-Serles




Troubleshooting
B Series

'Rough Idle, Warm Engine

Cause

Correction

Cause

Troubleshooting Symptoms

Correction

Page T-9

Idle Speed Too Low -

Check/adjust low idle
screw setting.

Injection Pump Malfunc-
ticning or Worn.

Remove injection pump.

Check purnp calibration,

OvK

OK
¥

Adr in Fuet System

Bleed the fuel system
and check for suction
leaks. :

Cohtal::t an Authorized
Repair Facility

OK
¥

Injection Pump Timing
Incorrect

Check/correct injection
pump timing

¥

Injector Nozzles
Plugged or Inoperative

Replace injcetars,

(%K

Broken Engine Mounts

Replace mounts.

(%K



Troubleshooting Symptoms

Page T-10

Engine Surges at ldle

Cause

Correction

Cause

.Trouble#hooting
B Serie

Correction

Low Fuel Level in the
Tank

Fill supply tank.

Injezﬁ:tion Pump Malfunc-
tioning or Worm. -

Remove pump.. Haie
pump recalibrated or
replace injection pump..

QK
¥

¥

ldle Speed too Low

Checkfadjust low idie
SCrewW.

OK
¥

- Contact an Ai'.l'ﬁ_‘_norizéd'
Repair Facility

Air in the Fuel System

OK
¥

Blzed the fuel systern
and check for suction
leaks,

Fuel Supply Restricted

Clean or replace

pre-filters and screens

and check fuel lines for
restriction.

OvK
Malfunctioning | Checkireplace
Injectors injectars
OK

\



Froubleshooting
B Series

Lubricating Qil Pressure Low

Cause

Correction

Cause

Troubleshooting Symptoms
Page T-11

Correction

Incorrect Off Level

Add or drain angine
ofl.

Loose or Missing Fipe

Check for external leak at

Plug .

i

rear of cylinder head.

atong fuel purnp side of

Block, oit cooler cover and
gear housing

Qil Viscosity Low Due to

Refer to"Coolant

Operating Above Normal
Coclant Temperature
Range of 100 Degrees C

(212 Degress F)

OK

{

Temperature Above
MNormal"chart.

- Check oil pressure

Qil Pressure Gauge

I gauge.
Malfunction
OK
Regulating Vaive Stuck g"efk and "":'eaf}'
Open or Broken Spring eg’ r:;::p"ng !

(%K
OFR Diluted With Fuel Remave and check it
But Engine Operation |--| PYMP plulr'gef seal.
Normal Replace ea_kmg pump.
Change oil.
C%K
Gil Dituted With Fuel --| Check for a stuck injector
Accompanied by Rough nozzle. It injectors are
Engine Oparation or Low okay, checkfrepair injection
Power pump. Change oil.
OK
V Check for missing rain
..... caps, ofl fill caps,
Qil Dituted With Water dipstick, etc, Change oil.
O' K
- Check oil
(i Specifications specifications.
incorrect
OK

\

OK

# {Continued)
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Troubleshooting Symptoms Troubleshooting

Page T-12 ' B Series
Lubricating Oil Pressure Low {Continued) '
Cause Correction
S . Change oll and replace
Oif Filter Piugged | _fitter.
QK
v - B
Contact en Authorized |
Repair Facility 1




Troubleshooting
B Series
Lubricating Oil Pressure Too High
Cause Correction -
Qil Pressure Gauge | __ Check oil pressure
Malfunctioring gauge.
0K
B . B Reafar to Troubleshooting
Engine Running Too . =] Logic for Coclant
cold - : Temperatire Below
- Normat,
_CiK_
Off Specifications || Check oil
Incorrect specification.
o;i: '
Pragsure Relief Valve | -
Stuck Closed CheCkf[SP!ECE valve.
OVK
Contact an Authorized
Repair Facility

Troubleshooting Symptoms
Page T-13



Cause

Troubleshooting Symptoms
Page T-14
Lubricating Oil Loss
Cause Correction
Visually i t for ofl
External Leaks = s [;a':?ac or ot
Sy
=3
OVK
[P Verify that the dipstick is
Crargﬁ:;ﬁlsgmg correctly marked.
C‘)'K
: : VTR S Check oil
Gil %::i?rzi?mn specification.
Look for reduced
OK viscosity fram dilution
with fuel.
Raview/reduce the ol
change intervals.
Qil Cooler Leak e Check for oif in the
coctant.

OK
\

i Equipped, Air Com-
pressor Pumping Qil

Troubléshonting

Correction

B Serie

chackiraplace air
compressor

OK
¥

High Blowby Forcing Oil
Out the Breather .

oK

N Check the breather tube

area for signs of oil logs.

Measure the blowby and

" petform the required
repairs.

Turbocharger Leaking Gil
to the Air Intake or
Exhaust

OK
¥

Inspact the turbo-
charger infet and ouflet
for evidence of ofl -

transfar. X

Contact an Authortzed
Repair Facility
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Troubleshooting
B Seties

Coolant Temperature Above Normal

Cause Correction Cause Correction
Coolant Level Low |- : Add cogiant, — Fan Nét Engaging - Check fan sensor.
RA E3
Radiator Fins ] : -
Damaged or Obstructed [~ ".‘:?fepaeﬁt o??;?g: ?fnsw Incorrect or Malfunction- [-2--1 Cct]:: Igg;;aog:?rtor
with Dabris neceasaty. ing Radiator Cap necessary.

O'K

oK
¥

0K
L

K
¥ (Continued}

Radiator Hose | Inspect hc;ses: Replace - — Inspect the shutters,
Coflapsed if necessary, Radiator Shutters Are Not}--.d Repai or replace if
Opening Completely or . nacessary. Open radiator
0K Cold Weather Radiator cover.
¥ Cover Ciosed
Incorrect Gil Level "1 Add or drain enging oil, O'K
OK _ ———
v Temperature Gauge  |-m-- Test the gaugs-repair or
Malfunction replace if necessary.
Cooling Fan Shroud - - _
Damaged or Missing tnspect shroud; repair- QK
replace or install. Y
OK — :
Y Incorrect Thermosiat |~~~ Checkireplace
thermostat.
i . Check the belt
Loose Fan Drive Beilt tensioner.
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Troubleshooting Symptoms

Cause

A 4

Plugged Cagoling Pas-
sages jn Radiator, -

Cylinder:Head, Head .

Gasket or Cylinder Block

Troubleshooting
B'Series
Correction . -
Fiush the cooling
“system, fill with -
new conlant

OK
¥

Repair Facility

Contact an Authorized -

Page T-16
Coolant Temperature Above Normal (Contmued)
Cause Correctlon
Cverfueled Injectlon | Remove: |r||ectmn pump.
Pump 2 Check catibration.
OK -
.
. — Reduce load or use
Vehicle Overloaded- lower gear.
OK
¥ —
PR I Measure cylindar block .
Water Pump coblant pressure. -
Maifunctioning c T
QK . Cﬁeckfraplabe watsr
pump. '
L . Check hose clamps for
Airin Cooling System | leaks on the suction side
i - of the pump.
OK
Check for compression

leak through cylinder
hesad gasket.




Troubleshooting

Troubleshooting Symptoms
B Series Page T-17
Coolant Loss _ S P P
' Cause Correction __Cause . . ' - Correction
] . | Visually inspect the i ith aWater | i
Radla:.o;aoi:ir?; ° Healef‘ T Liﬂ:;oéigz:t?g"lgg:f:;‘gd — gf&:?i?rdcvgnt'lhp?essor,' - gi?%cﬁef&féﬁ?;é Il?at;];
S : . Lesking Head or Head ~ { - or gasket.
T laak.
K Gasket,
if oifis present inthe
coolant,check fora ° - OK
transmission or fube oil . i
ler leak. -
cooler leak Chack/reptaca the oil
. ; Visusily inspect the L.ube Ol Cooler Leak cooier. Look for coolant in
EXtemal Engire Leak | radiator heater, hoses and : the oil.
connections to locate the
QK lzak. OK .
Overhen * P Review the operation for —
verheating or Leaking | overheating and low X ¥ At i
Compression Gases power. (Refer to Trouble- ngtz?, gr;g;ijtthonzed
Resulting in Loss shooting Logic for P ¥ _
Through the Radiator EgolanrzTemqﬂe)rature .
Overflow ove Morma
OK Check for mixing of
. V i coolantand transmission
E
If Equipped, Transmis- Hutd
sion Cooler Leak
OK




Troubléshboting Symptoms

Al Troubleshooting
Page T-18 B-Series
Coolant Temperature Below Normal
Cause - Correction Cause - Correction’
: ; . Inspect the shutters, - : e .
Ran_:hator Shuﬂgrg Stuck | R e’;‘;ﬁ: o replace if _'_i_'herrncstats._ tncorrect or - Check thermastats and |
in Cpen Pesition " necessary. - Malfunctioning - - replace if necessary. ’
- - : ! . F
OvK - B OVK” -
. — Check fan for continu-" - : " —
Fan malfunction ous cperation. Contact an Authorized
. Repair Facility
¥ )
_____ Checkfclean sensorand -
Tempr::arlafhur:gtggnsor coclant passage.
OK
Testreplace sensor.
Temperature Gauge Test the gauge-repair
Malfunction = or replace if necessary.
O*K




Troubleshooting
B Series

Coolant Contaminated

Cause

Correction

Rusty Cooiant, Operation
Without Correct Mixture
of Antifreeze and Water,

OK

Orain and flush the

cooling system. Fill with

corract mixture of anti-
fresza and water. -

Review the coolant
change interval. " -

If Equipped, Leaking
Transmission Oif Cooler

Checkfrepkace oil cooler.
{Refer to Equipment
Manufacturer's
Ja

OK
Y

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

oK
¥

Refer to Troubleshooting
Logic for"Lubicating Oil
Loss”

Contact an Authorized
Repair Facility

Troubleshooting Symptoms
Page T-19
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Page T«20

Lubricating Oil Contaminated

Cause

Coolant in the Gil,
Internal Engine Gompao-
nent Leaks

OK
¥

Excessive Oil Sludge

OK

!

Correction

Cause o

Troubleshooting
B Series

Refer to Troubleshooting
Logic for "Coolant
Loss".

Worn Injection Pumb .

Plungers

. Gheck pump calibration, - -

Review oil and filter
change intervals.

OK
\d

Correction-.:

Remave injectioh pump. “*}*

Make sure the comect
oil is being used.

Contact an Authorized |

Repair Facility

Fuel irs the Oil, Engine
Operating too Cold

Review the Troubleshooting
Logic for"Coolant
Temperature Below

Normal"
O’K
LiEeF;‘ifigI; Seal . Repiece R purp.
O'K
Injector Needle Vaives  |..._. Locate and replace
Not Seating malfunctioning injectcr‘

¥



Troubleshooting : Troubleshooting Symptoms

B Series ' Page T-21
Fuel or Oil Leaking from Exhaust Manifold o
Cause Correction-
Intake Air Restriction * |~ Chegireplace fiter
oK :
Rewview operation for
excessive i-:_ilihg.
injector Needle Valve |- Locate and replace
Stuck Cpen malfunctioning injector.
Ov K
Obstructed Turbo- ) :
charger Drain Line - Checkiclean line.
O‘K .
Turbocharger Seals " Checkireplace
{eaking O ™ turbocharger
Q'K
Contact an Authorized
Repair Facility
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Troubleshooting
Page T-22 B Series
Exhaust Smoke Excessive Under Load
Cause Correction Cause Correction
) ' Remove and have
Lugging Engine - Use I —> injcetor Nozzle nozzles tested. Replace
5K - Ceelowergear. Malfunctioning o infectors if necessary. - .
' K
Air in Fuel System _| Bleed fuel system and o
eheck for suction leaks. Turbocharger Repiace turbocharger.
O'K Maifunctioning B .
: oK .
Air Cleaner Plugged Inspect alr cleaner. ¥
--- Clean and replace.
. P - Check th tat and -
K e i To ot emostton
Injection Pump Timing Check injcetion pump
incorrect " timing. OK
K X
C% : AFC Malfunction/ .
; Injection Pump wanne | REmove injection pump.
Air Leak Between Overfusled Check pump calibration.
Turbocharger and intake { _ Coract laak, . :
or Exhaust Manifold OK
OK
¥ Contact Authorized
More Than One Seal Repair Facility
Washer Under Injector  f--- Remove extra
Nozzle washers.
OYK



Troubleshooting
B Series

Engine Will Not Reach Rated Speed When Loaded

Troubleshooting Symptoms
Page T-23

Cause Correction
Vehicle Overicaded  |___ Reduce load or Lise
lower gear
OK
| J
Throttle Linkage Chack throttle inkage
Adjustment Wrong — adjustment for full
travel to the high idle
OVK stop screw.
Tachometer
Check with hand or

Malfunctioning

O'K

Adr fuel Controi Tube
{.eaking andfor
Restricted

C%K

Air Flow Restricted
Through Charge Air
Coaler

OK
¥

Fuel Supply Restricted

oK

digital tachometer.

tube if necessary.

Tighten fittinges. Replace

nspect cooling fins.
Clean or replace.

Change the fual filter and
check fugl line, pre-filter
and screens for

restrictions.

Y

S
Pl

Cause Correction
High Speek Screw Checkiadjust high
tncorrectly Adjusted speed screw
O'K

Pariially Engaged
Shutdown Lever

Check/adjust shutdown

OK
¥

Fuel Transfer Pump
Malfunctioning

oK.
¥

injection Pump
Maifunctioning

lever.

Checkfreplace fuel
transfer pump.

Remove injection pumg,
Cheack calibration.

OK
L 4

Contact Authorized
Bepair Facility
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Troubleshooting Symptoms

Troubleshooting
B Series
Cause Correction
Ajr Flow Restricted Inspect cooler fins
Through Charge Air  |---- CT::m’repair. '
" Cooler

C}K

Alr teak Befween
Turbocharger and intake
Manifold

Corract leak.

QK
Y

Exhaust Leak Between -
Turbocharger and
Exhaust Manifold

Carrect leak.

OK
Y

" Airin the Fuel System

Blead the fual systam
and check for suction
. leaks.

OK
¥

Fuel Quality Poor

Page T-24
Power Output Low
Cause Correction
Vehick Overloaded  |___ Reduce load or use
. lower gears.
QK
¥
Lubricating Ofl Level Too o
High - Drain oil to proper
tevel
O'K
Throttle Linkage Check and adjust
. ___ throttle linkage for full
Adjustment Wrong traved of the fuel contral
QK
"' .
Mechanical Shutoff ,
Lever Partialiy - Check/adjust shutoff -
Engaged tever.
OK
¥
. Check Intake and exhaust
Intake or Exhaust | systems for restrictions
System Restricted Ingpect air fitter and
replace as necessary.
OVK
Air Fuel Controf Tube - —
Leaking andfor ....| Tighten fittings. Replace
Restrictad tube if necessary.
QK

¥

. OK

{comtinued)

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

" specifications.




Troubleshooting
B Series

Power Output Low

Cause

{Continued)
Correction

Troubleshooting Symptoms

Fuel Supply Restricted

ey

Injection Pump Fuel
Return Line
Restricted

oK
L ]

Lift Pump
Maifunctioning

C%K

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

OK
L

High Fuel Temperatures
{Above 71 Deg.C{160
Deg.F]

OK
¥

Injcetion Pump Timing
incorrect

OK

Clean per-filters and
screens and check fuel

line for restriction. Reptace '

fuel filtar. -

Check fusl return line
from purnp o tank for
damage/frestriction,
Replace line,

Checlk/replace lift
pump.

Page T-25
Cause Correction
i o Checkireplace sensin
Turhocharger._Wastegate —=rd line for dgmgge or Ieaﬁs.
Matfunction . Checkiadjust wastegate
- controf rod.
OVK
-Turbochérgér Worn or  |r--e Replace turboch'arger,.
Malfunctioning _ _
QK

L

Valves Not set
Properly

Adjust Valves inspect
push rods, spring, stc.

Usa outside alr 1o
turbocharger in warm
weather,

OK
\

" Injecter Nozzies
Malfunctioning

Fill tanks, um off fusl
hestar.

OK
¥

Remove nozzies. Test
and repair.

Injcetion Pump Worn or
Malfunctioning

Check injection pump
timing.

.C%K

Hemove injection pump.
Check calibration.

Y

Contact an Authorized
Repair Facility




Troubleshooting Symptoms

Page T-26

Engine Misfiring

Cause

Fuet Contaminated

OK
¥

Air in Fuel System

¥

Correction

Verify by operating
from a temporary

Troubleshooting

B Series

supply tank,

Bleed fue! system
and check far suction
leaks.

Cause Correction
Injection Pump Timing Check injestion pump
Incosrect timéng:
£l

Contact an Authorized

_ Repair Facility

Fuel Injection Lings

Inspact and replace

Leaking broken lines.
O'K
Fuel Transfer Pump _— Chackfreptace fusl
Malfunctioning transfer pump.
O'K
Incorrect Valve | ins[le; g:zharct‘qc:zi
i Sprin ljust .
Adjustment o ocs.
¥ '
Injector Nozzies -
N pn Rep! clors.
Plugged or iInoperative eplace Injectors.
OK

\



Troubleshooting
B Series

Fuel Knock
Cause

Engine Overloaded.

OK
L

Correction

Use lower gear.

Fuel Quality Poor

C%K

" Drain tank; il with

comect fuel.

Airin Fuel System

Bleed fue! system aﬁd .
check for suction leaks,

¥

'incorrect'lnjection Pump
Timing

Check pumﬁ timing

OK
¥

incorrect Nozzies
Malfunetioning

Remove nozzies. Test
and repair.

OK
¥

Contact an Authorizad
Repair Facility

Troubleshooting Symptoms
Page T-27
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Troubleshooting Symptoms

Cause - .-

Troubleshoo_ti_ng

¥

Fuel Quality Poor

Fuel [njection Pumb

Timing Incomect -: -

oK
Y

Correction

Check the injcetion -]
purnp tming,

Page T-28
Fuel Consumption Excessive
Cause Correction
. Chacklcorrect the
Fuel Leak source of the leak
OVK
Additionat Loading From Checkirepair accessories
Malfunctioning "=~ and vehicle components.
ACCESSOHES {Refer ic the Equipmant
Manufacturer's Proce-
OK dUI’ES},

Worn or Malfuéiibning.-

Injectors

. Remove'injectb'fs, o
" Testfrepair. -

Verify by operating engine
from: a temporary tank
that containg good fuet
and refer to fuel all

.OK

Valves Not Seating

Cheackfadjust valve_'s.'

- OK

L

OK specifications
Operator Technique -=-|  Review operation for
Incorrect correct gear shifts,
deceleration, and idling.
OK

Contact an Authorized
Repair Facility

Excessive Intake Air ot
Exhaust Restriction

Refer to Troubleshooting
Logic for"Excessive
Exhaust Smoke”

OK

\j




Troubleshooting
B Series
Vibration Excessive
Cause ... Correction
Engihé Not Ru-n'n'ing ..] Refer to Troubleshooting
Smoothly N Logic for*Rough-idle,
e ' Warm Engine".
OvK
~ - Checkirep! ine
Engine. Mounts Loose or-{__ | ?nofrﬁsa (crzf(;’:?;n;e :
Broken- .- - Eguipment Manufacturer's

K

Bamaged Fan or
Malfunctioning

Service Instructions).

Checl/replace the vibration
component (refer to. .
Equipment Manufacturer's

Accessories Servica Instructions).
v ‘
— - Inspectreplace the
Vibration '?a“."*’e‘ vibration damper.
Malfunctioning
OJ(
Aliernator Bearing Worn | Checkireplace the
or Damaged alternatar.
OK
L 4
L]

Contact an Authorized

Repair Facility

Troubleshooting Symptoms
Page T-29
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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 tensiorer and
inspect the drive belt.
Make sure water pump,

tensioner pulley, fan hub

and alternator turn freely.

Troubleshooting

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

Refer to Traublgshooting
Logic for'Exhaust
Smoke Excessive Undar
Load".

Cause Correction
P Chack turbocharger *
Turbocharger Noise | __- | impeller and turbine
- wheet for housing
OK contact,
.. . Chéck;’replace vi.b.ration
Gear Train Noise damper. -
Ov K.
Contact an Auitharized

Repair Facitily

OK
¥

Valve i ash Excessive

oK

Adjust valves. Make sure
the push rods are not
hent or the rocker levers
are not severely wormn.

v




Troubleshooting ' Troubleshooting Symptoms

B Series Page T-31
Alternator Not Charging or Insufficient Charging B
Cause Correction
Battery Connetions | | Cleanftighten battery
Loose or Corroded connsctions. .
%K
Alternator Bek . - Check/replace belt -
Slipping tensioner.

¥

Alternator Pulley Lodse
on Shaft

C%K
Guage or Lamp -

Malfunction

OK
¥

- Tighten pulley.

Check/replace the .
gauge or lamp.

Alternator
Malfunctioning

OK
¥

Contact an Authorized
Repair Facility

——-] Replace altemnator.
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Troubleshooting Symptoms

—

Page T-32
White Smoke Excessive During Cold Start
Cause Correction
Improper Starting Verifv proper starting.
Procedure s fg,gcegﬁm‘ g
¥
Coofant Temperature Refer 1o Troubleshooting
Tao Low - Logic Chart for"Coclant
Temperature Below
Nornaf’,

i

‘Intake Alr Temperature

Refer to vehicle operation
manual for shutter

Too Low ""| aperation. Chack intake

O'K air heate_r opei;ation(if
. Varify by operating
Fuel Quality Poor -~| engine from a temporary
tank with good
OK guality fuel.
Injection Pump Timing

Incorrect . Checkftime pump.

OK

Troubleshooting
. B Serie
Cause Correction -
Temperature Switch for Check voltage to KSB.
the KSB has Elgctrical .| --—1 Replace terperature -
Shortor Closes toe | switch if voitage is
so0n P -- presant before coolant
: temperature reaches’
i Remove the Injection
KSB 5:\?: lgeei;lloldmg """ pump. Have the KSB
P ~ repaired or replaced.
OVK

Injector Installed With More

Remove extra washer,

\/

. Than One/Or, Check for propst
Wrong Size Sealing _ washer.
Washer - -
XA
Injectors | _._] Remove nozzies. Test
Malfunctioning and repair.
OvK
Coolant Leaking Refer to
intc Combustion |- Troubleshooting Logic -
~ Chamber for Coolant Loss.

%K
¥ (Continued)




Troubleshooting ' Troubleshooting Symptoms
B Series - Page T332

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 and Repair
Section Contents

Alr Systam ROPAIF.............coiiiiiii ittt [ e s,
Air Crossover Tubhe=ReplacemeEnt. ... et ee et s na s st
Charge Air Cooler-Leak Check..................c.cooovvvvvrirnn.
Exhaust Manifold and Gaskets-Repiacement..............
Intake Manifold Cover and Gaskets-Replacement.........
Jacket-Water Aftercooler and Gasket-Replacement......................cco.coocoveeereciiceeceee
Turbocharger-Replacement... ... b bbb et sbt e re s s e saenaees rree i

Air System Repair SUMMary............o oo, s e s

Coolmg System RePaIr..................ooeeeerrriiic s e et et ettt enn
Belt Tensioner-Replacement...................cocoooeeeeiceecieecee e, '
Drive Belt<Replacemant.....................c.cooeeeeii e,
Fan Putley-Replacement......
Thermostat-Replacement....
Water Pump=-Replacement. . ...t

Cooling System Repair SUMMBEY.............ccooooiiiii it ettt eeenes e ee e s e end P

Electrical SYStem REPAIF. ... ..ottt e re bbbt es 1 et sb bt st e bbb e nees S S
Altarnator-Replacement.. ... e e es st see s ree s
Stariing Motor=Replacement. ... et eee e re e senese s eseaeee et et esemereeeeenaeaerere et et et e e anrentasnaen

Eloctrical System Repair SUIMMEIY.........c.ocooiecee et et raa e r e e bbb b sb b b v A,

Fuel System Repair-Hi=Line PUITHI. ... et enee s ee s sse st enesesne s as s sneesanseene o
Fuel Drain Manifold-Replacement.............cccoorirrimees e, et ies e et e e e et
-Fuel Filter Head Adapter-Replacemetn...... ST PP P TP
Fuel Shutoff Soiencid=Replacement............coo s e, SRR et s



Section A-Adjustment, Replacement and Repair

Page A-2 B Series
' ' i : Page

Fuel System ComponentS=ClRANING............ccccooiiiiiicce e et ettt et reeee st st esessenerastsenrantsanesensons oo BAm D

High Pressure Fuel Lines=Replacement. ... A-60
Injection Pump-installation..................coimmi s e en s A-73
Injection Pump-Removal.......................... A-70
Injection Pump-Replacement T . O -
Injection-Replacement................cccccceinn. ' .A=-64
Lift Pump-Replacement...................cc..coee, .A~58
Low Pressure Fuel Line-Replaceament.....................ccccooeeeennn. ..A-56

ROVK Governor Shutoff Selenoid............... eeeet e uehe et e e eee et e et et e bR b et e r et et etk st e renrteededeenieenerbenttanresreearaneas JA-68

Fuel System Repair-Rotary Pump................coconniiiieceeceeeeeenes
Fuel Prain Manifold-Replacement............c...ccooiiiiicceceeeeee et s
Fuel Filter Head Adapter-Replacement...................cc.ocoonvivoieieoeeeereenenn, '
Fuel Pump=Replacement.................c.coooin i b e s

Fuel Shut Off Solenoid-Replacement....................

Fuel System Components-Cleaning....
High Pressure Fuel Llnes-RepIacement -
injection Pump Supply Lme-ﬂaplacement,,... ..................................
Injactors-Replacement....
KSB Replacement....................cccooeceveeeen
KSB Temperature Switch Replacement...
Lift Pump-Replacement.................coorvveee e,
Low Pressure Fuel Lines-Replacement................cccovieee e,

Fuel System Repair SUMMAEY ............ccoooooi et it vt e et eee e e A

Injection Pump-ldie Speed AdjustmMent. ..ot et e ee e e eee e et
ROV GDVBINOT ...t e bss et et s s s st e s a3t et et et et et e

Lubricating System Repair................................. e oot SRR s
Oil Cooler Element and Gasket=-Replacement. ... e e e
Oil Pressure Regulator,Valve and Sprii-_n_g-Rapiacement
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- Lubricating System Repair SUMMArY.................ccco.oovoreooirimniinio oot eseesees oo e A-106
Repair Tools Required................cooooir e e s e e e s A-4



;

Repair Tools Required Section A-Adjustment, Raplacetﬁa'nt and-Repair

Page A-4 B Series
Repair Tools Required '
Sockets Wrenches Other
10 mm _ : 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)
Torgue Wrench

Pliers

Engine Barring Gear 3377371



Section A-Adjustment, Replacement and Repair

B Saries

Cooling System Repair Summary

Cooling System Repair
Page A-B

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

18mm Socket and
Torque Wrench

10 mm Socket/Wrench
10 mm Socket/Wrench

10 mm, 18 mm and 19 mm
Socket/Wrench

Remove Drive Biet adn Pulley
Driain Coolant and Remove Drive Belt

Drain Coolant, Remove Drive Belt, L.oosen Altern-
ator Link, Remove Alternator Mounting Capscrew,
Remove Thermostat Housing



Cooling System Repair
Page A-6

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
B Series

Belt Tensioner-Replacement
“Praparatory Step:

+ Remove the drive belt.

13 mm

Remove the belt tensioner from the bracket.

Cooling System Repair
Page A-7




Cooiing_System Repair
Page A-8

Section A-Adjustment, Replacement and Repair
B Series

13 mm

Install the belt tensiconer. _
Torque Value: 43 Nem [32 ft-Ib}

Fan Pulley-Replacement
Preparatory Sta;’is:

« 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 Repair
B Series

10 mm and 13 mm

" Remove the four capscrews, fanand spacer. Replace the
fan pulley.

Torque Valuas:

8 mm Capscrews-24 Nom . [18 ft-ib]
10 mm Capscrews-43 Nem [32 ft-Ib}

Water Pump-Replacement
Preparatory Steps:

. Dfain the coolant.
+ Remove the drive belt,

Cooling System Repair
Page A-9




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

. 10 mm
l&_’ Remove the water pump.

4%

‘\ ] Clean the sealing surface on the ¢ylinder biock.

- ckObdes




Section A-Adjustment; Replacement and Repair
B Series

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

10 mm

Cooling System Hepair
Page A-11

wpdriha |

l'h'_sta'li the _wai_é__:r pump : ' 8
Torque Value: 24 N-m  [18ft-b]




Section A-Adjustment, Replacement and Repair

Cooling System Repair
B Series

Page A-12
Lift the tensioner arm and pulley to install the drive beilt.

faubime

Caution: The system must be filled slowly to prevant air
{ocks. During filling, air must be vented from the sngine
A 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
filk rate, Wait 2 to 3 minutes to allow air to be vented.
Then add coolant to bring the level to the top.

L]
BKE> 23
oon gO&.’

a?,

LMy

rasvepa




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°Fl.

Cocling System Repair

Page A-13

Coolant Capacity Liters
(Engine Only) _ [U.5. Quarts]
4B3.9 . BB59
4BT3.9 4BTA3.9* 6BT5.9 6BTAL.9*
7.0 [7.4] 7.9 [8.4] 9 [9.5] 9.9 [10.5]

*ABTA and BBTA 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 oniy
engines. '

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

50%:
WATER

50%
ANTIFREEZE

50%
WATER

5096
AMNTIFREEZE

|ragoown

¢




COOIin; System Repair ' Section A-Adjustment, Replacement and Repair
Page A-14 B Series
- Thermostat-Replacement - ; '
Preparatory Steps:
s Disgonnect the negative battery céble.
# Drain 2 liters (2.1 U.S. Quarts) of caolant. -
* Remove the radiator hose from the outlet
connection.
* Remove the drive belt.

. 14 mm, 16 mm

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

shbcama




Section A-Adjustment, Replacement and Repair
B Series

Lower the alternator.

10 mm

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

Cooling System Repair
Page A-15

- shlcemb

thehaha




Cooling System Repair Section A-Adjustment, Replacement and Rapair
Page A-16 B Series

Clean the gasket surfaces.

il 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.




Sebtion__ AsAdjustment, Replacement and Repair
B Series

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 noiched end of the rubber thermosiat seal points away
from the cylinder head.

10 mm

Tighten all Capscrews.
Torque Value: 24 Nem [18 ft-Ib]

Cooling System Repair

Page A-17

thinsha
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Cooling System Repair
Page A-18

ERQ) /

I

Section A-Adjustment, Replacément and Repair-
B Series

lg_] 14 mm, 16 mm
Position the alternator and install the mounting capscrew. .
‘%3 Torque Value:
(A) 24 N+m {18 ft-lb]
(B) 43 N+m {32 ft-ib]

lagblma

| 13 mm

Install the drive belt. .

ap . .
%‘, NOTE: After the tensioner has been raised to removefin-
stalf the belt, check the torque of the tensioner capscrew.

Torque Value: 43N - m {32 fi-ih]



Section A-Adjustment, Replacement and Repair
B Series

Fill the cooling system. Operate the engine and check for
- ieaks.

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
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Fuel System Repair Summary

Page A-20

Fuel System Repair Summary

Section A-Adjustment, Replacement and Rapair

B Series

Component To_ )

Be Replaced - - ~Tools _
Lift Pump . 13,14 and 17 mm Wrenches Clean debris.
13 mm Socket, 14,17, 'and 19mm Open End

High Pressure Lines -
Injector Fuel Drain
Manifold.

Injectors . -

Injection Pump

Fuel Sclenoid

Fuel Fitter Head

‘Wrenches and a Torque Wrench

710 mm and 19 mm Open End Wrenches, 10
- mmand 13 mm Sockets, and a Torque Wrechc

Ratéhet, 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 #at 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 Filker Wrench

Clean debris.

Disconnect the high pressure lines
and fuet drain manifold.

Remove high pressure lines, supply
line and return line. Remove the AFC
air line, oil line (s}, fuel shutoff solenaid
and controt lingkage.

Labet and disconnect wiring.

Clean debris.



Section A-Adjustment, Replacement and Repair Fuel System Repair-Rotary Pump
B Series ' Page A-21

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.

Low Pressure Fuel Line-Replacement
Preparatory Step:

+ Clean all debris from around the ﬁtt'ings.



Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
Page A-22 ' : B Series

14 mm, 17 mm’
_ l&.‘ Disconnect the fuel liné from the lift pump and filter head.
@@ Use two wrenches to d_is__conne_ct the___line from the lift pump.

/

Rohdma

1 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
resuit from overtightening.

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

Wakidha




Section A-Adjustment, Replacement and Repair
B Series

Fuel Filter Head Adapter-Replacement

Preparatory Steps:

o Clean debris.
« Remove fuel fiters.

24 mm

Fuel System Repair-Rotary Pump
Page A-23

Remove the retaining nut, filter head adapter and ssaling BJ

washers.

Install in the reverse order of removal. @@

Torque Value: 32 N-m  [24 fi-Ib] ary
23y

Honuma .




Fuel System Repair-Rotary Pump Section A-Adjustment, Replacamsnt and Repair
Page A-24 B Series

Lift Pump-Replaecement
Preparatory Steps:

» Ciean debris from around the lift pump.

13_‘ 14 mm, 17 mm

@@ Bisconnect the fuel lines.




Section A-Adjustment, Replacement and Repair
B Series

10 mm

'Remove the lift pump 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 N+m [18 ft-ib]

Fuel System Repair-Rotary Pump
Page A-25

doBgkha




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, Heplacemaiat and Re;ﬁair
B Series

17 mm

' Disconnect the line {s) from the fuel pump. install protective @
covers to the injectors and delivery valves to prevent the
entry of dirt into the system. @

Caution: Install the support clamp in ariginal position
and , to prevent damage from high frequency vibration,
make sure the fines have not been bent or do not con- Gl
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 fuellines are
correctly sized for each application and bending the lines

is not accepiable.

Install the lines in the 'reverse order of removal.
Torgue Value:
{Line Fittings)30 N+m [22 fi-Ib]

{Support Clamp)é Nem  [4 fi-Ib]
(Support Bracket}24 Nem [18 ft-ib]

Fuel System Repair-Rotary Pump
Page A-27

fadiimb




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

Fuel Drain Manifold=Replacement
Preparatory Steps:

« Clean debris.

. 10 mm

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

R




Section A-Adjustment, Replacement and. Rebair Fuel System Repair-Rotary Pump

B Series Page A-29
10 mm _ '
Remove the banjo fitting screws and washers. ' [S_I |

17 mm

Disconnect the drain line fitting from the injection pump. @

R

fagttmd .




Fuel System Repair-Rotary Pump
Page A-30

faditha

Section A-Adjustment, Replacement and Hepaii'
B Series
NOTE: Use new seals and sealing washers. '

. he 4 .
G\ Agsemble the drain line and fuel drain manifold in the re-
verse order of removal.

Torque Value:

(Banjo fitting screw) 15 Nem [11 ft-Ib]
(Banjo fitting) 9 N*m [71t-Ib]
(Clamp screw) 24 Nom [18 ft-ib] .

BJ 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). I 3 l '

Replace the seals (1) in the fittings if the line is disassem- @@
bied. : e

fubfem)

14,16,19 and 24 mm

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

Replace banjo fitting sealing washers (1} and ferrules (2)
gach time they are removed.
Torque Value: 32 N-m [24 fi-ib]

faRasma

¥
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Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair

Page A-32 B Series
_ 17 mm

' Engines rated at 2500 RPM and above require additional

fuel line support. Install as illustrated. -

Torque Value: 24 N+m {18 ft-ib]

Injectors-Replacement
Preparatory Steps:
" Thoroughly clean around the injectors.
@ Disconnect the high p_ressi:re fuel. lines.
* Disconnect the fuel drain manifold.



Section A-Adjustment, Replacement anc. Re;iair
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.

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

figbore

3822509, - |
l\l' | I

HSboes
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Fuel System Repair-Rotary Pump Section A-Adjustment; Replacement and Repair
Page A-34 B-Series
., Remove the injector hold-down nut and apply a coat of
O~ | anti-seize compound to injector surface (A). Avoid gettmg
anti-sgize compound in the fuet dram hole (B) N

fi3numa

~ Install the hold-down nut on the injector body.

fidnwha




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 G
the hold-down nut. Make sure the o-ring is not cut or wisted (53
when installing (BOSCH and Stanadyne). CAV injectors <%/
retain the o-ring inside the hold-down nut. : : :

figorhe

Ap_p!y a coat of anti-seize compound to the threads of the
injector hold-down nut. o

fibnuwe




Fuel System Repair-Rotary Pump
Page A-36

{i8hdoa *

Section A-Adjustment, Replacement and Repair
’ B Series

Assemble the injector and new copper washer.
Use only one capper washer. L
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.
Torgue Value: 60 N-m [44 fi-Ib]



Section A-Adjustment, Replacement and Répair
B Series

10 mm

Install the fuel drain manifold.

Torque Value: 9N-m  [7 ft-Ib]

- 17 mm

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

Fusel System Repair-Rotary Pump
Page A-37




;

Fuel System Repair-Rotary Pump
Page A-38

Section A-Adjustment, Replacement and Repair
B Series
Fuel Shut Off Solenoid-Replacement '
Preparatory Steps: S

» Label and disconnect the wiring.

| Bosch and CAV
l&-‘ 22 mm-CAV
24 mm-Bosch .
Ciean around the valve. _
fg'b WHEN REMOVING THE VALVE, BE CAREFUL NOT TG
2\* DROP THE PISTON AND SPRING.

Repiace the valve and connect the electricaf 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, o
- ¢ Remove the throttle shutoff linkage.
¢ Remove the fuel injection pump top cover.
* Disassemble the fuel injection pump top cover.

ipBevmeg

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 N+m {12 in-1b]




;

Fuel System Repair-Rotary Pump
Page A-40

fugitma

Saction A-Adjustment, Replacement and Repair
B Series

5/16 Inch

Install the cover and gasket onto the fuet injection pump.

NOTE: Extreme care must be taken in assembling the
cover to a fuel injection pump to make sure the shiutoff 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
T20.TORX, 12 mm

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

Torqhe Value:
Fuel Line Banjo Fittings: 12N-m 9]
KSB Mounting Nuts g Nem [7 ft-lb]



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

KDB __'_I'emperature Switch Replacement . =

MR . o m

Disconnect the KSB (1) wiring harness (2) from the switch @@

|

(3). Replace the temperature switch. Install the wiring har- T
ness. . _ f
- : Qp =
Torgue Value: 24 N-m [18 ft-Ib] ‘%V
a /® i %o

Fuel Pump-Replacement
Preparatory Steps:

‘o Remove all fuél lines,
* Remove control linkage.
¢ Remove fuel shut off solenoid.



;

Fuel System Repair-Rotary Pump
Page A-42

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 siowiy barring the en-
gine. e

To prevent damage to the timing pin, be sure to disengage
the pin after locating TDC.



Section A-Adjustment, Replacement and Repair
B Series '
14 mm

Loosen the CAV injéction pump lockscrew and position the
special washer, then tighten the lockscrew against the
pump drive shaft.

Torque Value: 7 N+m [5 fi-lb]

3/8 Inch

Loosen the Stanadyne DB4 fuel injection pump lock screw
and position the special washer. Tighten the lock screw un-
til coritact is made with-the fuel injection pump drive shaft.
Torque Value: 12 N-m [O ft-1b]

Fuel System Repair-Rotary Pump
Page A-43

®

Smal Opaniny
%._ Showing
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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 locksciew can be tightehed against the
drive shaft. o '

® Torque Value: 30 N-m [22 ft-b]

22 mm
BJ Remove the gear cover ébcéss cap. :
Eg@ Remove the nutand washer from the fuel pump shaft. .

godceme




_ Section A-Adjustment, Replacement and Repair
B Series

75 mm T-Bar Puller

* Pull the fuel pump drive gear loose from the shaft. @

s

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

" indexed to shaft during pump calibration. Removal of

the lever will alter the fuel pump calibration and effect
engine performance. o o

Fuel System Repair-Rotary Pump
Page A-45

faggemen




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

13 mm

NOTE: Do not drop drive gear key when removing purﬁp.
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 & 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 s!ots.

22 mm {(CAYV Stanadyne), 24 mm (Bosch)

Aftach 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: 15t0 20 N-m [11 to 15 ft-Ib]

Fuel System Repair-Rotary Pump
Page A-47

fsdnuhb
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Fuel System Repair-Rotary Pump
Page A-48

Sst__ﬁti_on.A-._Adjustment,. Replacement 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- _
laticn to prevent pump damage.

Torgue Value: 24 N-m 18 ﬁ-ib]

i3 mm

If installing a new or rebuilt pump without scribe marks, take
up gear lash by rotating the pump-against the direction of
drive rotation. '
Tighten pu_mp_rétain_i\ng nuts. _

Torque Value: 24 Nom 18 ft1b]



Section A-Adjustment, Raplacement and Rebair Fuel System Repair-Rotary Pump
B Series _ Page A-49
if @ 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.

Torgue Value: 20 Nem [15 ft-lb]

Large Opening
\ te@louty




Fuel System Repair-Rotary Pump Section A-Adjustment, Replacement and Repair
Page A.50 ’ 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.

Unlocked n

o

10 mm

NOTE: Onthe Bosch pump, the special Wasﬁer is wire'd td
the pump and must be installed under the [ockscrew
Tighten the pump lockscrew.

' Torque value: 13 N+m [10 fi-lb]




Section A-Adjustment, Replacement and -:R.apair Fuel System Repair-Rotary Pump
B Seties Page A-51

~ NOTE: Be sure to disengage the timing pin.

10 mm

tnstall the injection pump support bracket. Finger tighten @
all capscrews before final tightening. _
NOTE: Tighten the bracket to block mounting capscrew be- t%g |

fore tightening the bracket to injection pump capscrews.

fs9subb
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Fuel System Repair-Rotary Pump
Page A-52

Section A-Adjustment, Replacement and Repair

B Series
Torque Value: 24 N+m [18 ft-ib]
- 22 mm
3 Tighten the drive gear mounting nut,
install the gccess cap.
Torque Value: Bosch 60 N-m [48 fi-lb]
Stanadyne 65N-m  [48 ft-Ib]



Section A-Adjustment, Replacement and Repair Fuel 8ystem 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-fo-stop movement.




!

Fuel System Repair-Rotary Pump
Page A-54

189005

Section A-Adjustment, Replacement and Repair
: B Series

NOTE: Similarly adjust the length of the cable/rod 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 Répair Fuel System Repair-In-Line Pump
B Series Page A-bG

If necessary, adjust the idle speed..

Fuel System Repair-in-Line Pump
Fuel system Cqmponents-Cleghi_ng
Thoroughly cleanall 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 Section A-Adjustment, Replacement and Repair
Page A-56 B Series

Low Pressure Fuel Line-Replacement’
Praparatory Step:

* Clean debris from fittings

/@ E lSJ 14 mm, 17 mm, 20 mm

% e s @@ Disconnect the fuel line from the lift pump and ﬂter head.

© Use two wrenches to disconnect the line from the Ilﬂ pump.
N (1
B G 20 =
/i R
e e s /:*:-._
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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.

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

_Fuel Filter Head Adapter-Replacement
Preparatory Steps

¢ Clean debris.
* Remove fuel filters.



Fusel System Repair-In-Line Pump
Page A-58

Section A-Adjustment, Replacemsent and Repair
B Series

 24mm

-1 Remove the retaining nut, filter head adapter and sealing
washers, . o 2 L

install in the reverse order of removal.

@@ Torque Value: 32 N+m [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 Page A-59
10 mm

Remove the lift pump.

Clean the mounting surface on the c'ylinder block.
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Fuel System Repair-in-Line Pump Section A-Adjustment, Replacement and Répair
Page A-60 B Series
- 10 mm A

ISJ 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 Nem -[18 ft-Ib]

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 [g:l
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:Hf removed, reinstall the support clamp in the originat
position and make sure the lines do not contact each other
or ancther component. Install a protective cover on the in-
jectors and fuel delivery valves to prevent the entry of dirt
into the system.
Install the lines in the reverse order of removal.
Torgue Value:

(Line Fittings)30 N-m  [22 ft-Ib]

{Support Clamp)6 N-m [4 ft-tb]

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

Fuel Drain Manifold-Repiacement .
Preparatory Steps:

® Clean debris.

BJ 10 mm : _ _
Remove the drain line banjo capscrew from the fuel filter

<§J head. Remove the capscrew from the bracket on the mtake
cover.




Section A-Adjustment, Replacement and Repair
B Series

10 mm

'Remove the banjo capscrews from the injectors.

NOTE: Use new seals and sealing washers.
Assembie the drain line and fuel! drain manifold in the re-
verse order of removal,

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

Fuel System Repair-In-Line Pump
Page A-63
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Fuel System Repair-In-Line Pump Section A-Adjustment, Replacement and Repair
Page A-64 : B Series

Injectors-Replacement
Preparatory Steps:

¢ Thoroughty clean around the injectors.
* Remove the high pressure fuel lines.
* Remove the fuel drain manifold.

l g l 24 mm
~ Remove the injectors.

R

9 w Z O
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‘.?—.'..} It




Section A-Adjustment, Replacement and Repair
B Series

Injector Bore Brush

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

Clean the injector nozzle bore, usmg Service Tool No. B_l st

3822509,
.

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

Use only one washer

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




;

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

Page A-66 B Series
' GYy 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 pro;rusidn on the side
of the nozzle fits into a notch in the head to orient the injec-
{>§° tor. - |
Y
Torgue Value: 60 N<m [44 ft-Ib]

fighdon




Section A-Adjustment, Replacement and Répair Fuel System Re[;air-ln-Line Pump
B Seties ' Page A-G7
10 mm : C '

 Install the fuel drain manifold.
Torque Value: 9N'm  [7 flb]

17 mm,; 19mm

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




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

Page A-68 B Series
Fuel Shutoff Solenoid-Replacement ST
Preparatory Steps:

o Label and disconriect the wiring.

RQVK Gowvernor Shutoff Solenoid

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

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

@@ Torque Value: 10 N-m [89 ih;lb]




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

10 mm, 16 mm . . o .: =

1| | )
Adjust the solenoid linkdge as necessary so that the plun-

ger is magnetically held in with the shutoff lever in the ab- 9 / Yy, .'\ ,-
solute full run position. Turn the large hex on the end of the Ty . \ |
plunger to make adjustments. - - | | _
O - =
- [
C=0. = |07
: /
Y 1 /A tvbpgua

‘Injection Pump-Replacement
Preparatory Steps:

¢ Clean debris.

& Remove all fuel lines.

* Remove control linkage.

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

* Remove ol line(s)



Fuel System Repair-In-Line Pump _ Section A-Adjustment, Replacement and Repair
Page A<70 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 -pumgp, including
alt line connections and fittings that are to be disconnacted.
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 TDGC pin into the
hole in the camshaft gear white. slowly barring the engine.

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




Section A-Adjustment, Replacement and Repalr Fuel System Repair-In-Line Pump
B Series Page A-71
T0 mm a :

Remove the fuel pump mounting bracket.

L4

el Pl
‘D ———,
& B3 Cons fpBhkme

30 mm (P7100 Pump)

Remove the gear cover access cap.. .
Remove the nut and washer from the fuel pump shaft.




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. -

R

15 mm

Remvoe the four mounting nuts.

%@ Remvoe the fuel pump.




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

Injcetion Pump-Instaliation

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-74

&J Remove the access plug.

R

R

Section A-Adjustment, Replacement and Repair

24 mm

Remove the timing pin.

B Series



Sectioh A-Adjustment, Replacement and Repair Fuel System Repair-in-Line Pump
B Series _ Page A-75
i 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.

B




Fuel System Repair-In-Line Pump
Pagse A-76

ol inBhawa

Section A-Adjustment, Replacement and Repair

B Series

Lubricate the mountmg Ilange of the fuel mjectron 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.

Stide the pump shaft through the drive gear and posatlon
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.



Section-A-Adjustment. Replacement and Repair : Fuel System Hepair-in-Line Pump
B Series Page A-77
15 mm

Install the mounting nuis.
Torque Value: 43 N+m [32 ft-b)

30 mm {P7100 Pump)

Install the retaining nut and washer. .
Torque Value: 1010 15 N+m {7 10 11 1tb] e
NOTE: Do not exceed the torque value given. This is not ‘%3

the final torque value for the retaining nut.
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Fuel Syétem Repair-In-Line Pump

Page A-78

£l

(R

Section A-Adjustment, Replacement and Repair
B Series

Disengage the engine timing pin.

24 mym

Remove the fuel pump timing pin plug. Reverse the'pos'i'-_
tion of the pin and install the.pin, plug, and sealing'washer.
Torque Value: 15N-m  [11ftdo] =~

|

®



Section A-Adjustment, Replacement and Repair
B Series
22 mm or 27 mm

.T:ghten the fuel pump drive nut.
Jorque Value: . L .

:P7100 Pump, 165 N'm -~ [122 ft-Ib]
Install the gear cover access cap Hand tight.

10 mm

Install the fuel pump mounting bracket capscrews finger ti-
ght.

To make sure the alignment is correct tlghten the support
mounting capscrews. : _ :

Torque Value: 24 N=m [18 ﬁ—lb]

Fuel System Repair-In-Line Pump
Page A-79

bﬁV
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Injection Pump-ldle speed Adjustment
Page -A-80

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

10 mm Hex Drive

Caution: If a r'epiacement'or repaired pump was instal-
led, be sure to fill the governor housing with engine oil

T - before starting the engine. Failure to do so will result in
- damage to the governor fly weights. . . . ... ..

Remvoe the access plug.
Qil Capacity
RQVK Governor 750 ML [0.71 Q]

install the access plug.
Torque Value: 28 Nem [21 fi-Ib}

 Injection Pump-ldle Speed Adjustment

RQVK Governor
10 mm Screwdriver and Tachometer

ldie adjustment on automotive pumps requires setting of
the stop screw. S

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

All‘ System Repair Summary

Comr-onentTo S - o _
Be Replaced ~ Tools ' Preparatory Steps*

Air Crossover Tubing 8 mm and Common Screwdriver
T -+ and Torgue Wrench

Intake Manifold Cover 10 mm Socket R Remvoe high pressure fuel lines, disconnect cold

and Gasket ; starting aid , if used, and air crossover tubing.
Aftercooler and Gasket 8 mm, 10 mm Socket Disconnect Cold Stasting aid if used, remove air

crossover tube and drain coolant.

Tubocharger  and/or 10 mm, 15 mm, 16 mm, 7:’16- Bisconnect intake and exhaust plplng and remove

Gasket Inch Wrenches : - .. . crossover tubing.
Exhaust Manifold . 15 mm Socket . Dasconnect 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-Adjustmant Replacement and Repair
Page A-82 B: Serles

Air System Repair

Air Crossover Tube-Replacement
8 mm or Screwdrlver _

Lossen the hose clamps and posmon the hose 50 the
crossover tube can be removed.

8 mm or Screwdriver

Use new hose and c!amps as required to install the cross-
over tube. R

Torque Value: 3 N-m [6 fi-Ib]

N @ ‘\gQ cigeima



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

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.

&

Air System:Repair
Page A-83




Air System Repair
Page A-84

. imBcsxa

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 é_eal-
ant to the capscrews,



Section A-Adjustment, Replacement ancl Repair Air System Repair
B Series Page A-85
10 mm

Ins_téll the cover and a new gasket.
" Torquse Value: 24 N-m {18 fi-Ib]

Assemble the intake piping and dbnnect the cold starting 6)1_13
aid if used. . ' &\
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Air"s';;:tem Repair
Page A-86

Section A-Adjustment, Replacement and Repair

Install and bleed the high pressure fuel lines..

Jacket-Water Aftercooler and Gasket-
Replacemet
Preparatory Steps:

& Disconnect the cold starting aid , fused.
* Remove the air crossover tube.
* Remove high pressure fuel fines.

B Series

® 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 coolant supply tube (1) and the coolant return
 tube (2).

Remove the high pressure fuel fines (reference bage
10-25), B 8




Air System Repair Section A«Adjustment, Replacement and Rapair
Page A-88 B Series

, 10 mm

B_l Remove the afte'rcooler'housing and gasket.

&

{
P
|
i
!

aifhams

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.

Insatlf the aftercooler housing and a new gasket. p‘%g
Torque Value: 24 N+m {18 ft-Ip]

.3 mm | m

Install the coolant supply tube: (1) and coolant return tube

<]
(2). Install the air crossover tube (3). - %‘5
Reinstall and bleed the high pressure fuel lines. '
Torque Value: 8 Nem {6 ft-Ib] ®

;

)
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Air Systém 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; -



Saction AnAdjustment 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 psi),
check the charge air cooler for plugging. Clean or replace
if necessary. :

Intake Manifold Temperature-Check

install a temperature gauge in the intake manifald.

Lock the fan drwe 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 fock-up procedure.
NOTE: Some trucks have a manual swiich that will lock on
the fan.

ap
"%v
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Air System Repair

Page A-91
21KPa
-.v ' / .
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Air 5ys£em Repair Section A-Adjustment, Replacement and Repair
Page A-92 B Series

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

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

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

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,
remnove the inlet and outlet hoses from the cooler.
Remvoe the charge air cooler. o

Install a cap over the ou@le_t_éide of the cooler. Install a pres-
sure gauge and a shop air supply fine to the inlet side of the
cooler.

:
Appi




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 psil 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 air leak.

ca200kd

Turbocharger-Replacement

Preparatory Steps:

» Remove the air crossover tube.
¢ Disconnect the intake and exhaust piping.



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

10_ mm

_ l 3‘ Remove the capscrews from the oil drain tubie.

.. @@
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16 mm
l‘ B l Remove the oil supply line.

R




Section A-Adjustment, Replacement and Repair

B Series

If equipped with a wastegate turbocharger, remove the
" intake manifold pressure supply line from the hoost
capsule.

15 mm and 11 mm

Remove the exhaust clamp, turbocharger, and gasket.

Air System Repair
Page A-95
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Alr System Repair
Page A-96

teB00ws

Section A-Adjustment, Replacement and Repair

B Series

Clean the sealing surface. Inspect the 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. '



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. '

15 mm

Install the turbocharger and a new gasket.
Torque Value: 32 N-m [24 fi=Ib)
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Air System Repair Section A-Adjustment, Replacement and-Répair
Page A-98 : - _ B Series
13 mm ' '

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

13 mm

Instafl the hose and clamps on the turbocharger drain tube
loosley. Instail the drain tube and gasket on the turbo-
charger.

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

thangna




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, Hamumer

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
Page A-100

Section A-Adjustment, Replacement and Repair
B Series

<1 10 mm
‘SJ If required, loosen the compressor housing and ‘position
the housing to align with the crossovertube. o
)Y Torque Value: 5.7 N-m [50 in-ib]

11 mm, plastic Hammer

®

Tighten the band clamp to 5.7 Nom= - - [50 in-lb]. Tap
around the clamp with a plastic hammer and tighten again
0 5.7 N*m [50 in-Ib]. - : S

-d'rb
Y,



Section A-Adjustment, Replacement and Repair
B Serias

Caution: To prevent bearing damage new tubochargers
must be prelubricated before 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. SR
Torque Valus: Band Clamp-8 N-m

' Capscrews -43Nem

{6 ft-Ib]
[32 fit-Ib]

A

R

Air System Repair
Page A-101
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Air System Repair

Section A-Adjustment, Replacement and Repair
Page A-102

D B Series
= 16 mm C '

In.st_ailtheoil supply line. C

GIny Toi-qua Value: 15 N+m 1t fb]

30 S

®

G, Ifequipped witha wastggale turboc_:hé_rger,_in;s'tall_ the mtake
¢\ manifold pressure supply line from the boost capsule.




Section A-Adjustment; Replacement and Repair Air System Repair
B Series Page A-103
. Install the air crossover tube, inlet and exhaust piping. -
-~ Operate the engine and check for leaks.

Exhaust Manifold and Gaskets -Replacement

Preparatory Steps:
¢ Remove the air crossover tube.
® Disconnect the air intake and exhaust piping.
® Remove the turbocharger,if used.



Air .Systém Repair Section A-Adjustment, ‘Replacement and Repair
Page A-104 B Series

1B mm -

- Remove the exhauSt"manif'oId.éhd Qaskété. -
I NaY
>

Clean the seal'ing' surfaces.




S__eqtion_-a-Adjustme_nt, Replacement and Repair . .- Alr Systam Repair
B Series Page A-105

15 mm

Install the exhaust manifold and new gaskets.

Torque Value: 43 Nem .. [32 fi-Ib]

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

xmAgkhb

Install the parts previously removed. Operate the engine 6,1.5
and check for leaks. 2
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Lubricating System Repair Summary Saction A-Adjustment, Replacement and Repair
Page A-106 _ B Series
Lubricating System Repair Summary SR

Component To _ . S -
Be Replaced Tools : Preparatory Steps
. Oil Pressure Reguiator Raichet, 22 mm Socket and Torque Wrench Clean debris_
Valve and/or Sprtng e e

Qil Cooler Elementand/ 16 mm Wrench, Ratchet, 10 mm Socket and Drain Coolant.
or Gaskets R 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: .

® Clean debris.

22mm

Remvoe the plug and regulator valve.




Luhricajting System Repair Section A-Adjustment, Replacement-and Repair
Page A-108 . . B Series

22 mm

Clean and inspect the bore and regulator valve before as-
sembly,

“ Caution: In order to regulate the oil pressure, the valve
must move freely in the bore.

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

9

~* Oil Cooler Element and Gasket-Replacoment o

" 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 lifie from the oil filter
head.

Lubricating Sy_stem Repair
Page A-109




Lubricating System Repair
Page A-110

Section-A-Adjustment; ‘Replacement and Repair

. B Séries
10 mm Tt i nnn
Remove the oil cooler cover, element and gaskets.

R

N Clean the sealing surfaces.



Saction A-Adjustment, Replacement and Repair

:B.Series

_ Pressurize the element to 690 kPa [100 psil to check it for
leaks. '

10 mm

Assemble the oil coolergasket, element, coolér cover gas- =

o |
@

ket and cooler cover to the cylinder block.

NOTE: Be sure to remove the shipping plugs (A} from the
new cooler element.
Torque Valus: 24 N-m {18 ft-ib]

Lubricatihg SYstem Repair
Page A-111

&




Lubricating System flepair Section A-‘Adjustment,- Replacement and Repair
Page A-112 : B Series

16 mm-

Connect the turbocharger off supply line.
Torgque Value: 15 N+m {11 fi-Ib]

| . thaitha

Cgb Install a new oil filter.

" Follow the manufacturer's instructions for tightening. -

lignthy .




Section A-Adjustment Replacement and Repair
B Saries

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 cooiant system and operate the englne 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 _ o

- Ba Replaced- Tools - Preparatory steps * -

Starting M_otor'_" : Ratchet, 17 mm Socket, 14 mm Wrench, Disconnect ground cable to battery.
S - .and Torque Wrench

A[t_ernator' . - Ratchet, 8 mm, 14 mm and 16 mm Socket Disconnect ground cable to battery

' '_an_r_i torque Wrench, 1/2 inch Square Drive and remove drive belt. -
. Breaker Bar :



Section A-Adjustment, Replacement and Repair
B Series

- Electrical System Repair
Starting Motor-Replacemend

Disconnect the ground cable from the batiery.

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

st3bdma

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

@ Remove the starting motor.

@ Install the starting motor in the reverse order or removal.
Torque Value: 43 N-m [32 ft-b] :

&y

Alternator-Replacement

Disconnect the ground cable from the battery terminal.
Identify each electrical wire with a tag indicating location.
Remove the drive beit.



Section A-Adjustment, Replacement and Repair Electrical System Repair
B Series : Page A-117
14 mm- -

Remove the capscrew from the alternator fink.

16 mm

Remove the alternator mounting capscrews.
Rermove the alternator. -
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Electrical System Repair Section A-Adjustment, Replacement and Repair
Page A-118 : B Series

Gia,  Position the alternator on the bracket and secure it with the
M&E\  mounting capscrews. .

Do not tighten at this time.

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




Section A-Adjustment, Replacement and Repair
B Series
14,16 mm

' Tighten the alternator mounting capscrew.
Torgue Value:

A=24Nem  [18ftlb]

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 . . B Series
Engine Specifications (Non-Automotive Engines) | ' :

GENERAL ENGINE DATA 4B3.9 4BT3.9 - 4BTA39 6B85.9 6B715.9 6BTAB.9
Bore-mm [in].......ccooovnnnenne. : 102 [4.02]

Stroke-mm [ind..................... 120 [4.72] s
Displacement-liter [in. 7 i 3§ [238] ) i : 5_9..[359] ) '_

Engine Weight(Dry) Less Fiy-

wheel and | Electiics-Kg _ o : : . .
DS Lo, 308 [680} 320 [705] 328 [725] /388 [855] 399 [880] 411_[905]

Firing Order. ... o rereennnens T T W W N ———— R BT W T JE
Valve Clearances _ o ) :

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

-Exhaust-mm. finl............. : 0.51. [0.020]

Compression Ratio.............. 18.5:1 1761 16.5:1 1851 175:1 16501
Rotation viewed from the _ ‘

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

Aspiration '

-Naturally Aspirated.............. X : X _
-Turbocharged..........cc.co....... : ' X x X
-Aftercooled........ocoooeeeeeenee X g o X

-Charge Air Cooled...............



Section V-Specifications and Torque Values Engine Specifications (Non-Automotive Engines

B Series Page V-3
LUBRICATION SYSTEM kPa [psil 4B3.9 4BT3.9 4BTA3.9* 6B5.9 ~6BT5.2 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 95 [10] 95 [t0] 95 [10] 14.2[15] 14.2 {15]_ 14,2 [15]
Total System (Pan, Filter, Lines) 109[11.5] 11[11.6] 11[11.6} 16.3117.2] 16.4{17.3F 16.4[17.3]
No. QTS From “L” to “H” on Dipstick f1] (1] [1] 21 (2] f2]
COOLING SYSTEM L [aT] -
Engine Coolant Capacity 70174 70174] 79 184] 8.0[95] 9.0 [9.5] 9.9[10.5]
Thermostat Modulating Range®C {°F} 83-95 83-95 83-95 8395  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 aftercocled



Engine ﬁpecifications (Non-Automotive Engines}
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Section V-Specifications -and Torque Values
B Series

INTAKE  AIR, EXHAUST = .
4B3.9

AND FUEL SYSTEM . .4BT3.9

4BTA39 6B59  6BT5.9  GBTAG.O

Maximum Allowable '!ntake
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 Hag [in.

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

Maximum Aliowable Re-
striction to Transfer Pump-

76.2 mm f3 in.]]

mm Hg fin. Hgl...oooo..

Maximum Allowable Return
Line Restriction-mm Hg [in .

100 mm [4in.]

Maximum Fuel Pressure
Drop Across Filiers kPa

518 mm[20.4in.]

34 5]




Section V-Specifications and Torque Values Engine Specifications (Non-Automotive Engines

B Series Page V.5
ELECTRICAL SYSTEM 4839 4BT3.9 4BTA3.9 685.9 ~ 6BT5.9 6BTAS.D
- Minimum - Recommended Battery - -
Capacity-With Light Accessories* . .
A2V SHAMT oo - B25CCA  625CCA BCCA 800CCA 800CCA S00CCA
24V ST ce..ooeeee e " 312CCA 400CCA 400CCA 400CCA 400CCA 400CCA
With Heavy Accessories™ .
12V SHARBT e 800CCA 800CCA 800CCA 850CCA 850CCA 950CAA
24V SIMETcovv cvvese esercennesss v 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 Grhvil:y
at 27 °C [80 °F} State of Charge
1.260-1.280 100%
12301250 T 5% :
1.200-1.220 50%
'1.170-1.190 " 25%
1.110-1.130 _ Discharged
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Section V-Specifications and Torgue Values
B Series

General Specifications (Automotive Engines)
GENERAL ENGINE DATA B5.9-160 | B5.9-175 | B5.9-190 | B5.9-210 | B5.9.230
Bore-mm fin.].....ov..ocorrvrrrenne.... e, 102 [4.02] | 102 [4.02] | 102 [4.02] | 102 [4.021 | 102 [4.02]
Stroke=mm [ind......coooovieieeen. 120 [4.72] 120 {4.72) 120 {4.72] 120 [4.72] 120 [4.72]
Displacement-liter [in. H...ccoceooenne, 5.9 [359] 5.9 [359)] 5.9 [359] 5.9 [359] 5.9 [359]
Engine Weight (Dry) Less Fly-wheel o _ O
and Electrics-kg [Ibs].......c............ | 428°[942) 428 [942] 428 [942] | 428 [042] | 428 [942]
FING OFdEL.......oovvoeoveeerveeeee e, 1-5-3-6-2-4 | 1-5-3-6-24 | 1-5-3-6-2-4 | 15-3-6-24 | 1-53-6.2-4
Valve Clearances: L :
AIntake-mm finl..ciiene 025 {00101 | 0.25 [0.010] | 0.25 [0.010] | 0.25 [0.010] { 0.25 [0.010]
.«Exhaust-mm (g, 0.51 [0.020] | 0.51 [0.020} | 0.51 [0.020] | 0.51 {0.020] | 0.51 [0.020]
Compression Ratio......................... 17.5:1 C 175 YA N ES A7 | 17 -
Rotation, viewed from the Front of the N
Engine.........ooo Clockwise Clockwise | Clockwise Clockwise Ciockwise
Aspiration; . .
-Naturaily Aspirated...........cccoev.e, -
1 -Turbocharged...............ccovveen . X X X X X
-Aftercooled.............oo i
-Charge Air Cooled............cccccvvenn. X % X X X




Section V-Specifications and Torque Values

General Specifications {Automotive Engines)

B Series Page V-7
General Specifications (Automotive Engines)
Lubricating System kPa [psil - B5.9-160 B5.9-175 B5.9-190 B85.9-210 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 Oif Ca- | 138 [20] 138 [20] 138 [20] 138 [20] 138 [20]
pacity L [QT]:
-Standard Pan Only............... | 14.2 [15] 14.2 [15] 14.2 {15] 14.2 [15] 14.2 [15]
-Total System..........ccoooeee. | 16,4 [17.31 16.4 [17.3] 16.4 [17.3] 16.4 [17.3] | 16.4 117.3]
QTS From “L” to. “H’.............. 2] 2 [2] R [2]
COOLING SYSTEM L [QT] B5.9-160 | B5.2-180 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:
G 83-95 83-95 83-95 83-85 83-95
IFL e, [181-203} [181-203] {181-203] [181-203} [181-203]
Pressure Cap kPa [psil: '
-104°C [220°F)..ciiveie 103 [15] 103 [15] 103 [15] 103 [15] 103 [15}
-99°C {210°FL.comiiie e 48 {7] 48 [7] 48 {71 48 [7] 48 {71




General Specifications (Automotive Engines)
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Section V-Specifications and Torque Values

General Specifications {Automotive Engines)

B Series

Intake All' Exhaust, and Fuel System

Rated Speed and Load with Dirty Air Fil-
ter Element-rom HO [in. H:Ol..........

Maximum Allowable Exhaust Restriction
at Rated Speed and Load-mm Hg [in.
Hal....

Maximum Allowable Restriction to Fuel
Transfer Pump-With Dirty Fitter-mm Hg/[in.
Hgl....
Maximum Allowable Return Line Restrict-
ion-mm Hg fin. Mgl

Maximum Fuel Pressure Drop Across-Fil-
ters kPa [psi

Maximum Allowable Intake Restriction at }

B5.9:160

635 [25]

152.4 [6]

100 [4] -

518 [20.4]

. B5.9-175 "

635 [25]

152.4 [8]

100 {4]

518 120.4]

- 85.9-190

635 [25]

152.4 [6]

100 [4]

518 [20.4]

. B85.9-210

635 [25]

152.4 [6]

100 {4]

518 [20.4]

- 518 [20.4]

B5.9-230

635 [25]
152.4 [6]

100 4] -

34 [5]
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General Specifications {Automotive Engines)

y . Page V-9
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*:

-12VStarter ........ccoecoeceeee. | 800CCA 800CCA | 800CCA 800CCA 800CCA

~ 24V Starter ........c.cececvveveee... | 400CCA | 400CCA 400CCA 400CCA 400CCA
With heavy Accessories**; _ |

- 12V Starter ......cccc.eeovovviieeeeee. | 950CCA 950CCA 950CCA 950CCA 950CCA

- 24V Stanter ... 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.







Fuel Recommendations / Specifications Section V-Specifications and Torque Values
Page V-0 B Series

Fuel Recommendations / Specifications

Warning: Do not mix gasoline or alcohol with-diesel fiiel. 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 ssvere damage to both the mjectlon pump
and the injection nozzles. :

‘Caution: Do NOT use dlesel fuel blended with lube oil in engines equipped with a catalytic convertor {inciuding all
maotel 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. Fueis with Cetane numbers higher than 40 may be needed in high
altitudes or extremely low ambient temperatures to prevent misfires and excessive Smoke.

Atoperating temperatures below 0°C  [32° F1, 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 crystais begin 1o form in dieset fuel.

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

For a more detailed descnptlon of fuel propert;es refer to Fuel For Cummlns Engines. Bulletin NO. 3379001
The following chart lists acceptabie alternate fuels for MidRange engines. -
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Section V-Specifications and Torque Values Fuel Recommendations / Specifications

B Series _ Page V-11
Acceptable Alternate Fuels-Component Wear/Durablhty B '
Fuel [ Bosch ~ | Nippondenso | Stanadyne Lucas CAV . |
Type - | A | P7100| VE | . Ep9 - DB-4 | DPA DPS
| NO. 1-D Diesel oK | oK | oK oK | oK 0K | oK
NO. 2 Fuel Ol oK oK | oK oKk | ok OK | OK
NO. 1-KKerosene | OK | OK ) oK * e P
NO. 2KKerosene oK | oK | ok | <
Jet-A OK oK | OK N 2 E
Jet A1 ) oK | oK o OK R
JP-5 oK oK 0K - . *
—_— < o o B B
wJet—B_ ' Not ok' Not ok th ok - Notwok _ Nofok. : Not ok Notubk
P4 Notok | Notok | Notok |  Notok Notok | Notok | - Notok .
Cite Notok | Notok | Notok | Notok | Notok 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 fusl blended with lube oil in engines equipped with a catalytic convertor {mcludmg
all model year 1994 and beyond).-Damage to legally required emission controf may result." s
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.



Lubricating Oil Recommendations. / Specifications Section V-Specifications and Torque Values
page V-12 B Series
Lubricating Oil Recommendations / Speclflcatmns o o

0|I Performance Recommendatmns

The use of quaiity engme lubricating oils combined with appropnate 0!| draln and fliter change intervals are critical
factors in maintaining engine performance and durability.

Cummins Engine Company, nc. récommends the use of a high quality SAE 15W-40 heavy duty engine on (such
as Cummins Premium Blue) which meets the American Petroleum Instilute (AP1} performance classification CE/SG.
NOTE: CC / CDor CD / SF engine oils can be lised in areas where CE oil is not yetavailable, butthe oil change
interval must.be reduced to one. half the interval given in the maintenance schedule.

A sulfated ash limitof 1.0 mass percent is suggested for optimum valve and piston deposit and oil consumption controt.
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 oif viscosity recommen-
daticns for extreme ¢limates.



Section V-Specifications and Torque Values
B Series

NOTE: Limited use of low viscosity oils, such as 10W-30¢ ¢

may be used for easier starting and providing sufficient oil
flow at ambient temperatures below -5°C [23°F]. However,
continuous use of low viscosity oils can decrease engine
fife due to wear. Refer to the accompanying chart..

New Engine Break-In Qils

| Arctic Conditions | €

Lubricating Oil Recommendations / Specifications

Page V-13

eC 40730 20 410 0 10 20 30 40 5O |
°F 4022 -4 14 32 50 58 86 104122

All Seasons

Wintér Conditions |

*C 40-3) 20 -10 0 D 20 30 40 50
°F 4022 4 14 32 50 58 86 104122

Do not use special “break-in” lubricating oils for new or rebuift 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 ol change interval based on engine application.
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Is your vehicle an on YES

Highway application?

Is your vehicle one of thase beiow‘?
—Regional Haul Truck

—{ocach Bus

—Vehicle accum. 8000 miles/mth. or. more

Section V-Specifications and Torque Values

YES

B Series

NO

Is your vehicle used in a
Construction, Mining or

Change Interval
KM MILES HOURS MOS
17,000 10,000 250

INC

Use the following oil drain intervals for your application (1) {1)Or whichever comes first. If your ap-
gEfl-lequll(P ) mKCE;a'!]U ﬂgﬂaoEUS I-élgg MgS plication accumulatas high hours

cfuse Trl , : and low mileage, the change inter-
Mixer/Dumper 10,060 6,000 250 3 vat is determir?ed by hoursg
Del. Truck 10,000 6,000 250 g
Shuttle or Transit Bus 10,000 5,000 250 3 ’
School Bus 0,000 6,000 250 [§] i
Fira Truck 103,000 6000 25D 3 Example: Transit buses and rafuse
Recreationsl Vehicle 10,000 6,000 250 6 Trucks may average 16 Km{10 MPH]

when used in all urban routes, Ol

VEHICLE/EQUIP KM MILES HRS
Truck Crane 10,000 5,000 250
Yard Spotier 10,000 8,000 250
Paver MfA WA, 250
Cranes MiA WA 250
Backhoe Mis MIA 250
Dozer MNia N/A 250
Secraper MNIA NiA 250
Skidder N7A N/A 250

. Use the following oit drain intervals for your application {1}:
MOS

[=rRmsRar sl Ot RO

drain intervals in those applications
are 4800 Km[2,600 mi], or iess.

Logging Application? YES
NC

Is your vehicle used in an

Agricultural or Stationary | .

Power Appiication? YES

NG

Change Intervai

KM MILES HOURS M%)S

10,000 6,000 250

Usa the following oil drain intérvals for your application{1}:
MONTHS

VEHICLE/EQUIP HOURS
Farm Tractors 250
Combines 250
irrgation Eguip 250
Generator Set 250
Alr Compressor 250
Fire Pump 250
Pieasure Boat 250
Work Boat 250

WMBMmOEmOh
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B Series

Qil Consumption

Lubricating Oil Recommendations / Specifications

Page V-15

tn addition to the information that follows, a service pubhcat:on entltled Technical Over\new of Qil Consumptlon is

available, Bulletin 3379214-00. e
Cummins defines “Acceptable Oil Usage” as outlined in the followi__ng 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 10.6 120 | 400 425° | 475 | 650 | 675 775
6C 10.0 10.6 12.0 400 425 475 650, | 675 775




Arctic Operation : ' Section V-Specifications and Torque Values
page V-16 : B Series
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 0|I supplier must be responmble for meeting the performance service specifi catlons
Caution: The use of a synthetic base oii does not justify estended oil change intervals. Extended oil change intervals
cah 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, Ch:cago ILU. S. A. 60601.
The telephone number is: (312) 644-6610.
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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 [2(}0,000 miles] or 6, 000 hours of operation {whichever occurs first} to eliminate
build up of harmful chemicals.

* Antifreeze is essential in any climate. [t broadens the operating temperature range by lowering the coolant
freszing point and by raising its boiling point. Do not use more than 50 percent antifreeze in the mixture un-
less additional freeze protection is requwed Never use more than 68 percent antifreeze under any condition.

® Jse soft water in the coolant mixture. Contaminants in hard water neutralize the corrosion inhibitor compon-
ents. Water must riot exceed 300 ppri hardness. or'contain more than-100 ppm of either chloride or sulfate:

* Specifications-Use low silicate antifreeze which meets ASTMA985 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 percent to 80 percent rangelof 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 [-80°F] 68% =-63°C [-82°F]

Concentration Testing-Antifreeze concentration must be checked using a refractometer(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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Filter Selection
Oil Filters

A = LF 3345 Standard Four Cylinder Applications
B = LF 3349 Standard Six Cylinder Applications

k

Fuel Filters
A = Standard Fiiter used as secondary filter in fuel filter
applications.

B = Fuel Water Separator Primary fijter for fuel filter ap-
- plicatons.

C = Fuel Water Separator used in single filter applications.
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' Engine Component Torque Vaiue -

Sacket or Wranch Size MM(inch) Torque N e m {F~ih}

10
8
13
[3/4]
15
18
10
Allen 5 mm
15
15
[5/16]
11
15
15
(7116}
10
10
13
19

17

Aftercooler Mountmg
Aftercooiar Water HoSe Clamp. ... e et aee e e
Alternator Link (Deleo 10-15 Sl e e e
Alternator Link (Delco 20-27 SI)..
Alternator Mtg. Bolt 10-15 S e -
Alternator Mig. Bol 27 SI
Alternator SUPPOt LUPPEIT. ... e et ses et s st s ees e
Belt Tensioner Flat Bracket
Belt Tensioner MOUPTING. ........cc.oo e e s cee sen e ce e s e e avgaens
Crankshaft Dampear & PUREY.....c.ccorv i

CrOSSOVET GIAMID. co.cte e e e et eesceeaceaee et ae st een vt sanssareasseesseaees seanes nnaen
Tee B TYPE CIAMP..oii e et ee e cevs e cesses e enssr s sr s e s seas s srse
EXNAUSE MANHOI. ... oo.ceeceeeee e et seve s e e eee e e seeaes et ressseesessensn
Exhaust Qutiet Pipe Mtg Bracket......
Exhaust Outlat Pipe, Vv Band Clamp..
Fan Bracket Mounttng

Fan PUBBY. ..ot et et et s .
Fan PUBBY ..o e e e e e v e e reas e st e e s e e e e nes
Fiywheel
Front Cover CIamP AGEESES CBP.......... e .ees o eeesossessssesssseeetrescosssesseesseesesrees

Fuet Drain Line Banjo Screw (Rotary Pump)

24 )
5
24

43 :
4340

77
24
24
43
137

5
8
43
43
8
24
24
43
137

[18]
4l

- [t8l

[32]
[32]
i57]

el

8]
2]
[191]
4]
6l
[22]
32]
[6]

“hel

£i8l

VB2

[101]

——-Hand Tighten-m-

15

{11}
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page V-20 : B:Series
o ' Engine Component Torque Value (Continued)
"7 Socket of Wianch Slze MM;[li_"lch:' Torque N - m {Ft-Ib}
17 - Fuel Banjo Screw {in Filler Head)................ccooviieiveeiianen 24 (18]
10 Fuel Vert Screw {in Banio)......cc.ce e ceereeri s eescvra e eev e 9 t7
10 Fuel Banjo Screw (IRJector}. ... oo e 9 71
75-85 Fuet FHEEE. ..o st 3/4 Turn After Contact
24 Fuel Filter Adapter Nit.............. 32 [24]
170r 18 Fuel Line Fitting {High | 30 f22]
22 Fuel Pump Crive Gear (with Pump Unlocked) Rotasy............... 65 (48]
22 Fuel Pump Drive Gear (Pump Unlocked} Nippondenso............ 123 {921
3¢ Fuel Pump Drive Gear (Pump Uniocked} Bosch Infine............. 165 [t22]
10 Fuiel Pump Lock (Bosch] ROIEIV....cccoo oo e e et 30 [22]
Fuel Pump Unlock {Bosch) Rotary. 13 [101
14 Fuet Pump Lock {CAV .o e 7 [5]
Fust Pump Unlock (CAVY....cooo vt 20 f15]
13 Fuel Pump Mounting Nuts {(Bosch Rotary),..,.....:',...,.....,,.. 24 [18]
15 Fuel Pump Mounting Nuts {Bosch in-Line, Nippondenso)........ 43 {32]
13 Fuel Pump Mounting Nuts {CAV) ... e e 30 {22]
13 Fuel Pump Support Bracket. ... vceevevesenicor e 24 [1&i
24 Injector Retaining Nut. ... 50 [44]
13 Intake MANTOIE GOVBI... _.....o...cooo1oves oo veereesees e eeereeseeseesseseeseees T 24 [18]
10 Lift Pump/Cover Plate.. ..o e 24 18]
18 Lifting Bracket (REArh.... o roeoorerreoooo oo 77 571
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B series

Engine Component Torque Value
Page V-21

Socket or Wrench Slze MM{Iinch}

Torgue N « m {F-1b)

75-85
10
17
27
19
10

Lo —

Qil Cooler ASSEMBIY.......o. v e e e e s e s e
0il Pan Drain Plug

Ol Pan Heater PRI.......co o e s e e e e s e s
Qit Prassure Regulator PRIG.. ..o e,
Rear Seal Housing.......cocoo s e e
Rocker Lever NUb ... e e e e e
Startar MOURENG. ..o e s
Tappet Cover/fFuel Drain Line Supports...

Thermostat HOUSING. ..o e e e e e s
Turbing HOUSING........c.. oo
Turbo Compressor Housing Clamp...........ccvvc e

Turbo Mounting NUBS.....co. oot e

Turbo Draint THRE....cco oo et e
Turbe Qit Supply {Both Ends)

Water Inlet CoONBECHON......cco v e e e e e e e e e
Water Pump Mounting.........cconiiiin i

Valve COVEL ... e e ecrca s s env e sre s e rana e
Valve Cover Ol Fitl.......oco e v v eienee

3/4 Turn After Contact -
24 S
80 [60]
80 )|
80 {601
9 ¥l
24 . [18}
43 B2
24 18]
24 [18]
11 [8]

G [5]
32 f24]
24 {18]
24 {18
43 [321
24 [18}
24 (18
Hand Tighten -



Sealants
page V-22

Section V-Specifications and Torque Values
B Series

Sealants

Use the sea!ants llsted below or sealants containing equwalent properties.

Descrlptlon

© N R WN

Pipe Plugs

Cup Plugs

QO- Rlngs o .

Rear Camshaft Expans:on 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 reqwred

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)



4

Section V-Specificatons énd'Torque Values Capscrew Markings and Torgue Values
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Capscrew Markings and Torque Values '

Caution: When replacing capscrews, aiways use a capscrew of the same measurement and strength as the cap-
screw heing replaced. UUsing incorrect capscrews can rasult in éngine damage. G

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 slamped on the head of the capscrew, oron the sur-
face of the nuts. U. S. Customary capscrews are identified by radial ines stamped on the head of the capscrew
The foliowing examples indicate how capscrews are identified: - - & . 7o SR e

Metric (M8-1.25x%25) U. S. Custornary (5/16x8x1 12y =«
M8 1.25 25 S8 0 18 112
Major Distance Length © Major  Number Length
Thread Between in Thiead . Threads - “in
Diameterin  Threadsin  Millimeters ' Diaméter in per Inch’ inches
in inches

- Notes:

1. Always use the torque values listed in the following tables when specific torque values are not available.
2. Do not ues the torque values in place of those specified in other sections of this manual.

3. The torque values in the table are based on the use of lubricated threads.
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Capscrew Markings and Torque Values
B Series

page V-24
Capscrew Markings and Torque Values-Metric

Commercial Steel Class
. 88
Capscrew Head Markings

Body
Size a Torque Torgue Torque
Diam, Cast Iron - Aluminum Cast lron Aluminum Cast Iron Aluminum
mm N:m ftlb N-m fedb N'm fdb N-m ftdb N-m ftlb N-m ftlb
6 9 7 7 5 12 9 7 5 12 g 7 5
4 10 11 '8 8. 13 11 8 23 18 11 8
8 25 18 18 13 32 23 18 13 3 27 18 13

10 40 30 30 22 60 45 30 22 70 50 30 22
12 70 22 .55 40 105 77 55 40 125 95 55 40
14 115 8 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 - :

These are all SAE Grade 5 (3) line B S
Capscrew Head Markings s y . m

lealw Ho

o Capscrew Torque-Grade 5 Capscraw . . Capscrew Torque-Grade 8 Capscrew
Capscrew Body Size Cast Iron Aluminum Castlron” . Aluminum .
_ ' Nem ftlb o Nem fi-lb N-m fle  Nem ftlb
1/4 - 20 9 7 8 6 15 17 12 g
- 28 12 g 9 7 18 13 14 10
5/16 - 18 20 15 18 12 30 22 24 18 .
- 24 23 17 19 14 33 24 25 19
38 - 16 40 30 .25 20 55 . » 40 . 40 30
- 24 40 30 35 25 60. 45 45 35
7116 - 14 60 45 - 45 35 90 ' 65 - 65 50
- 26 65 50 55 40 95 70 75 55
172 - 13 85 70 75 55 130 .95 100 75
- 20 100 75 ' 30 60 150 110 120 a0
9/16 - 12 135 100 110 80 190 140 150 110
- 18 150 110 115 &5 210 155 170 125
5/8 - 11 180 135 150 110 255 . 180 205 130
- 18 210 155 160 120 290 215 230 170
34 - 10 ' 325 240 255 190 460 340 365 270
- 16 365 270 285 210 515 380 410 300
78 -9 ' 490 360 380 280 745 550 600 440
--14 530 380 420 310 825 610 660 490
1- 8 720 530 570 420 1100 820 390 660

- 14 800 500 650 ' 480 1200 .- 890 $60 710



