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Foreword

This manual provides instructions for troubleshooting and repairing the B Series Engine in the chassis. Companent
and assembly rebuild procedures are provided in the B Series Engine Shop Manual. Refer to Page i-2 in the
Introduction for instructions on how to use this manual. The procedures given in this manual are applicable for
the B Series engines produced in 1981 and newer. Refer to Bulletin No. 3810207 to find the procedures applicable
to B Series engines introduced prior to 1991.

The manual is organized to guide a service technician through the logical steps of identifying and correcting
problems related to the engine.

This manual does not cover vehicle or equipment problems. Consult the vehicle or equipment manufacturer for
repair procedures.

A series of specific service manuals (Shop, Specifications, Alternative Repair, and so on.) are available and can
be ordered by filling out and mailing the Literature Order Form located in the Service Literature Section L.

The repair procedures used in this manual are recommended by Cummins Engine Co., Inc. Some service
procedures require the use of special service tools. Use the correct tools as described.

Reporting of errors, omissions, and recommendations for improving this publication by the user is encouraged.
Piease use the postage paid, seif-addressed Literature Survey Form in the back of this manual for communicating
your commentis.

The specifications and rebuild information in this manual is based on the information in effect at the time of printing.
Cummins Engine Company, Inc. reserves the right to make any changes at any time without obligation. If
differences are found between your engine and the information in this manual, contact a Cummins Authorized
Repair Location, a Cummins Division Office, or the factory.

The latest technology and the highest quality components are used fo manufacture Cummins engines. When
replacement parts are needed, we recommend using only genuine Cummins or ReCon® exchange parts. These
parts can be identified by the following trademarks:
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About the Manual

This B Series Troubleshooting and Repair Manual is intended to aid in determining the cause of engine-related
problems and to provide recommended repair procedures. The manual is divided into sections by system. Each
section provides general information, specifications, diagrams, and service tools, where applicable. The specific
repair procedures are referenced in the Troubleshooting Logic Charis.

How to Use the Manual

The manual is organized to provide an easy flow from problem identification to problem correction. A list of
troubleshooting symptoms containing the most common engine problems is on Page T-2 in the Troubleshooting
Section. Complete the foliowing steps to locate and correct the problem:

(STEP 1.) Locate the symptom on the list.
Reference is made to the procedure number where the ‘“Troubleshooting Logic Chart” is found.

(STEP 2.) The ieft column of the ““Troubleshooting Logic Chart”’ indicates a probable cause, starting at the
top with the simplest and easiest to repair, and continuing downward to the most difficult.

The right column provides a brief description of the corrective action with the reference number
for the repair.

{(STEP 3.) l.ocate the probable cause in the left column, and then turn to the procedure number in the right
column.

The repair procedures are listed by system (Cooling, Lubricating Oil, Combustion Air,
Compressed Air, Fuel, Electrical, and Base Engine Components).

(STEP 4.) The Troubleshooting Logic Charis are based on the following assumptions:
1. The engine has been installed according to the manufacturer’s specifications.
2. The easiest repairs are done first.

3. ‘“‘Generic” solutions o cover problems with the most common applications and Original
Equipment Manufacturers (OEM’s).
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Symbols

The following symbols have been used in this manual to help communicate the intent of the instructions. When
one of the symbols appears, it conveys the meaning defined below:

WARNING - Serious personal injury or extensive property damage can result if the warning
instructions are not followed.

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

indicates a REMOVAL or DISASSEMBLY step.

® > b

Indicates an INSTALLATION or ASSEMBLY step.

Y
v

INSPECTION is required.

CLEAN the part or assembly.

PERFORM a mechanical or time MEASUREMENT.

) 41O

g

-

LUBRICATE the part or assembly.

Indicates that a WRENCH or TOOL SIZE will be given.

TIGHTEN fo a specific torque.

@K

9,

PERFORM an electrical MEASUREMENT.

02,

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

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

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

ADVERTENCIA - Serios dafios personales o dafio ala propiedad puede resultar silas instrucciones
de Advertencia no se consideran.

PRECAUCION - Dafos menores pueden resultar, o de piezas del conjunto o el motor puede
averiarse si las instrucciones de Precaucién no se siguen.

Indica un paso de REMOCION o DESMONTAJE.
Indica un pasoc de INSTALACION o MONTAJE.
Se requiere INSPECCION.

LIMPIESE la pieza o el montaje.

EJECUTESE una MEDICION mecénica o del tiempo.

LUBRIQUESE la pieza o el montaje.

Indica que se dard una LLAVE DE TUERCAS o &l TAMANO DE HERRAMIENTA.

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

Para informacién adicional refiérase a otro emplazamienio de este manual o a otra publicacidn
anterior.

E! componente pesa 23 kg [50 Ib] o mas. Para evitar dano corporal empleen una cabria u obtengan
ayuda para elevar el componente.

® ( YoOKlFokH®H > b



Section i - Introduction Symbols
B Series Page i-5

Symbole

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

WARNUNG - Wird die Warnung nicht beachtet, dann besteht erhohte Unfall- und
Beschadigungsgefahr.

VORSICHT - Werden die Vorsichtsmassnahmen nicht beachtet, dann besteht Unfall- und Bes-
chadigungsgefahr.

AUSBAU bzw. ZERLEGEN.

» > b

EINBAU bzw. ZUSAMMENBAU.

WA
a5

INSPEKTION erforderlich.

Teil oder Baugruppe REINIGEN.

DIMENSION - oder ZEITMESSUNG.

Teil oder Baugruppe OLEN.

WERKZEUGGROSSE wird angegeben.

ANZUG auf vorgeschriebenes Drehmoment erforderlich.
Elektrische MESSUNG DURCHFUHREN.
Weitere informationen an anderer Stelle bzw. in anderen Handblchern.

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

® ) T ORFION®
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Symboles

Les symboles suivants sont utilisés dans ce manuel pour aider & communiquer le but des instructions. Quand I'un
de ces symboles apparait, il évoque le sens défini ci-dessous:

AVERTISSEMENT - De graves lésions corporelles ou des dommages matériels considérables
A peuvent survenir si les instructions données sous les rubriques ”Avertissement” ne sont pas
suivies.

ATTENTION - De petites Iésions corporelles peuvent survenir, ou bien une piéce, un ensemble ou
le moteur peuvent étre endommagés si les instructions données sous les rubriques “Attention” ne

sont pas suivies.

indigue une opération de DEPOSE.

N7/
G P

Indigue une opération de MONTAGE.
LINSPECTION est nécessaire.
NETTOYER la piéce ou 'ensembile.

EFFECTUER une MESURE mécanique ou de temps.

GRAISSER la piéce ou I'ensembile.

Indique gu’une DIMENSION DE CLE ou D’OUTIL sera donnée.

SERRER 2 un couple spécifique.
EFFECTUER une MESURE électrique.

Se reporter & un auire endroit dans ce manuel ou a une aulre publication pour obtenir des
informations plus compleéies.

Le composant pese 23 kg [50 Ib] ou davantage. Pour eviter toute biessure, employer un appariel
de levage ou demander de I'aide pour le sculever.

® § ORFOH®
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Hlustrations

The illustrations used in the ‘‘Repair Sections’ of this
manual are intended to give an example of a problem, and
to show what to look for and where the problem can be
found. Some of the illustrations are ‘‘generic’’ and will not
look exactly like the engine or parts used in your appli-
cation. Some illustrations contain symbols to indicate an
action required, and an acceptable or not acceptable
condition.

The illustrations are intended to show repair or replace-
ment procedures with the engine “in-chassis.” The illus-
tration can differ from your application, but the procedure
given will be the same.

Hiustrations
Page i-7
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AFC
API
ASA
ASTM

CARB
C.I.D.
Cm
CPL
cSt
DCA
ECM
E.C.S.
EPA
EPS

ft-b
GVW
Hg
HP
H,0

Definition of Terms

Air Fuel Control
American Petroleum Institute
Air Signal Attenuator

American Society of Testing and
Materials

Celsius

California Air Resources Board
Cubic Inch Displacement
Centimeter

Control Parts List

Centistokes

Diesel Coolant Additive
Electronic Control Module
Emission Control System
Environmental Protection Agency
Engine Position Sensor
Fahrenheit

Foot Pound

Gross Vehicle Weight

Mercury

Horsepower

Water

in-lb
kg
km
km/i
kPa

mm
MPa
MPH
MPQ
Nem
OEM
pPpm
psi
PTO
RPM

S.A.E.

STC
Vs
VSsS

Section i - Introduction
B Series

Inch Pound

Kilograms

Kilometers

Kilometers per Liter
Kilopascal

Liter

Meter

Millimeter

Megapascal

Miles Per Hour

Miles Per Quart
Newton-meter

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

Vehicle Speed Sensor
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General Safety Instructions
Important Safety Notice

A WARNING A

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

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

s Disconnect the battery and discharge any capacitors before beginning any repair work. Disconnect the air
starting motor if equipped to prevent accidental engine starting. Put a "Do Not Operate” tag in the operator’s
compartment or on the controls.

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

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

¢ Do not work on anything that is supported ONLY by lifting jacks or a hoist. Always use blocks or proper stands
to support the product before performing any service work.

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

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

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

e Corrosion inhibitor contains alkali. Do not get the substance in your eyes. Avoid prolonged or repeated contact
with skin. Do not swallow internally. In case of contact, immediately wash skin with soap and water. In case
of 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.

e Naptha and Methyl Ethyl Ketone (MEK) are flammable materials and must be used with caution. Follow the
manufacturer’s instructions to provide complete safety when using these materials. KEEP OUT OF REACH
OF CHILDREN.

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

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

s Always use the same fastener part number (or equivalent) when replacing fasteners. Do not use a fastener
of lessor quality if replacements are necessary.
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General Cleaning Instructions

Solvent and Acid Cleaning

Several solvent and acid-type cleaners can be used to clean the engine parts. Cummins Engine Company,
Inc. does not recommend any specific cleaners. Always follow the cleaner manufacturer’s instructions.

Experience has shown that the best results can be obtained using a cleaner that can be heated to 90 to
95 degrees Celsius [180 to 200 degrees Fahrenheit]. A cleaning tank that provides a constant mixing and
filtering of the cleaning solution will give the best results.

Remove all the gasket material, o-rings, and the deposits of sludge, carbon, etc., with a wire brush or scraper
before putting the parts in a cleaning tank. Be careful not to damage any gasket surfaces. When possible,
steam clean the parts before putting them in the cleaning tank.

n Warning: The use of acid can be extremely dangerous to personnel, and can damage the machinery.
Always provide a tank of strong soda water as a neutralizing agent.

Rinse all of the parts in hot water after cleaning. Dry completely with compressed air. Blow the rinse water from
all of the capscrew holes and the oil drillings.

If the parts are not to be used immediately after cleaning, dip them in a suitable rustproofing compound. The
rustproofing compound must be removed from the parts before installation on the engine.

Steam Cleaning

Steam cleaning can be used to remove all types of dirt that can contaminate the cleaning tank. It is a good
way to clean the oil drillings.

Warning: Wear protective clothing to prevent personal injury from the high pressure and extreme heat.
Do not steam clean the following parts:

1. Electrical Components

Wiring

Injectors

Fuel Pump

Belts and Hoses

I

Bearings
Glass or Plastic Bead Cleaning

Glass or plastic bead cleaning can be used on many engine components to remove carbon deposits. The
cleaning process is controlled by the size of the glass or plastic beads, the operating pressure, and the
cleaning time.

A Caution: Do not use glass or plastic bead cleaning on aluminum piston skirts. Do not use glass bead

cleaning on aluminum ring grooves. Small particles of glass or plastic will embed in the aluminum and

result in premature wear. Valves, turbocharger shafts, etc., can also be damaged. Foliow the cleaning
directions listed in the procedures.

NOTE: Plastic bead blasting media, Part No. 3822735, can be used to clean aluminum ring grooves. Do not use
any bead blasting media on pin bores or aluminum skirts.

Follow the equipment manufacturer’s cleaning instructions. The following guidelines can be used to adapt to
manufacturer’s instructions:

1. Beadsize: - Usel.S. size No. 16-20 for piston cleaning with plastic bead media, Part No. 3822735.
- Use U.8. size No. 70 for piston domes with glass media.
- Use U.8. size No. 80 for general purpose cleaning with glass media.

2. Operating Pressure: - Glass: Use 620 kPa [90 psi] for general purpose cleaning.
- Plastic: Use 270 kPa [40 psi] for piston cleaning.

3. Steam clean or wash the parts with solvent fo remove all of the foreign material and glass or plastic
beads after cleaning. Rinse with hot water. Dry with compressed air.

4. Do not contaminate the wash tanks with giass or plastic beads.
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General Repair Instructions

This engine incorporates the latest diesel technology; yet, it is designed to be repaired using normal repair practices
performed to quality standards.

e Cummins Engine Company, Inc. does not recommend or authorize any modifications or repairs to
engines or components except for those detailed in Cummins Service Information. In particular, un-
authorized repair to safety-related components can cause personal injury. Below is a partial listing of
components classified as safety-related:

Air Compressor

Air Controls

Air Shutoff Assemblies
Balance Weights

Cooling Fan

Fan Hub Assembly

Fan Mounting Bracket(s)

Fan Mounting Capscrews

Fan Hub Spindle

Flywheel

Flywheel Crankshaft Adapter
Fiywheel Mounting Capscrews
Fuel Shutoff Assemblies

Fuel Supply Tubes

Lifting Brackets

Throttle Controls

Turbocharger Compressor Casing
Turbocharger Oil Drain Line(s)
Turbocharger Oil Supply Line(s)
Turbocharger Turbine Casing
Vibration Damper Mounting Capscrews

o Follow All Safety Instructions Noted in the Procedures.

- Foliow the manufacturer's recommendations for cleaning solvents and other substances used during the
repair of the engine. Always use good safety practices with tools and equipment.

e Provide A Clean Environment and Follow the Cleaning Instructions Specified in the Procedures

- The engine and its components must be kept clean during any repair. Contamination of the engine and
components will cause premaiure wear.

e Perform the inspeclions Specified in the Procedures.
* Replace all Components or Assemblies Which are Damaged or Worn Beyond the Specifications
e Use Genuine Cummins New or ReCon® Service Parts and Assemblies

- The assembly instructions have been written to use again as many components and assemblies as
possible. When it is necessary to replace a component or assembly, the procedure is based on the use
of new Cummins or Cummins ReCon® components. All of the repair services described in this manual
are available from all Cummins Distributors and most Dealer locations.

¢ Follow The Specified Disassembly and Assembly Procedures to Avoid Damage to the Components.

Complete rebuild instructions are available in the shop manual which can be ordered or purchased from a Cummins
Authorized Repair Location. Refer to Section L, Literature, for ordering instructions.
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Engine Identification

Engine Dataplate

- The engine dataplate shows specific information about
your engine. The engine serial number (1) and Control

Parts List (CPL) (2) provide information for ordering parts
and service needs.

‘Cummas £ngne Compary, . EPA | cang
Gotumims, inana

Mo A USA 02832

ap9plga

Cummins Engine Company, Inc. Engine C.L.D/ L. Fami cPL Model!
Columbus, Indiana Cert. L.D. Pouce Cube/L Familyle Modele FEL | EPA | CARB
:‘720273005 Certificat Catalyst No.
ade in US.A. 3925422 | didentité Catalyseur No. NOX
WARNING Injury may resut and warranty is voided | 1iming-1.0.C. Engine No.
if tuel rate rpm or altitudes exceed published Calage-PM.H. Moteur No PM
O maximum values for this modet and appéication. ' :
AVERTISSEMENT: Danger de blessures et d'annulation Vaive lash cold ; nt. Exn. Ref. No
de Ia garantie, si debk combustible, ir/mn ou akitude, Jeux Soup.4 Froid Adm. Ech | ™ ™
depassent les valeurs maximum annonceés pour ce Firing Order Fuel rate at adv. HP mm3
modsle et son utilisation. Ordre d'Allumage Débit combust. a puiss. indiquee stroke
Date of Mfg, Idie Speed (rpm) E.CS. Advertised HP at pm
Date of Fabrication Vitesse Ralenti Puiss. Indiquee (ch) a
ap9pligb

Engine Nomenclature

The model name for engines in automotive applications
provides the data shown in the exampile.

Example
B 3.9-105

l '—- Rated Horsepower
Displacement in Liters
Engine Series

The following example shows a model name of an engine
for non-automotive applications.

Example
4 B T A 39

l L Displacement in Litres
Aftercooled

Turbocharged
Engine Series
T Number of Cylinders
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Fuel Pump Dataplate (Nameplate)

The fuel pump dataplate is located on the side of the fuel
pump. It provides information for fuel pump calibration.
This illustration shows the dataplate location on a Bosch
rotary injection pump.

This illustration shows the dataplate location and a L.ucas
CAV rotary injection pump.

This illustration shows the dataplate location on a Bosch
in-line injection pump. The Nippondenso EP-9 dataplate
is located in approximately the same location as the il-
justrated Bosch dataplate.

The Cummins part number for the in-line pump and gov-
ernor combination is located on the governor dataplate.

Fuel Pump Dataplate (Nameplate)
Page E-3

BOSCH geRmaNY

ROBERT BOSCH CORF. usa
VE R123 0 460 424 008
390 3354 2055
827 348 9382740

ip9piga
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A531800-3-2725 __ 2160]
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Automotive Engine Specifications

General Engine Data B3.9

B5.9

Bore - mm [in.] .cooooe v,

102 [4.02]

Stroke - mm [inJ i
Displacement - litre [in.%] ................

Engine Weight (Dry) Less Flywheel
and Electrics-kg [Ibs] ...ccvvvevvnnnnns

Firing Order.....ocovieiinceiene,
Valve Clearances

3.9 [239]

308-329 [680-725]
1.3.4.2

120 [4.72]

5.9 [359]

388-411 [855-905]
1.5.3.6.2.4

-Intake- mm [in.] oiin i,

0.25 [0.010]

-Exhaust-mm [in].....coooeeennnn,
Compression Ratio........ccoevcvvvcnenen.
Rotation, viewed from the Front of

(Rotary Pump) 17.6:1

0.51 [0.020]
(In-Line Pump) 17.9:1

Clockwise

the Engine.......coceeveeviiinieiniinnnnnn.
Aspiration

- Turbocharged ..........cccveeveennnenn. X

-Charge Air Cooled.........c.cccvvvenen X
Lubrication System
Lubricating Qil Pressure at ldle -

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

69 [10]

(Minimum Allowable) kPa [PSI]...
Regulating Valve Opening

207 [30]

Pressure kPa [PSH] ......c.ccceeennn.
Differential Pressure to Open the

449 [65]

Bypass Valve - kPa [PS]] ............
Lubricating Oil Capacity

Standard Pan Only -
Liter [U.S. Quarts].....cccoceeennnnn,

Total System - Liter
[U.S. Quaris]....cccoreeiririrecen s,

Number of Liters [U.S. Quarts]
from Low to High......oooooevvvein i,

Cooling System
Coolant Capacity (Engine Only) -
Litre - [U.S. Qts] .o,
Standard Modulating
Thermostat - Range - °C [°F].....
Pressure Cap (kPa [PSI])

9.5 [10]
11 [11.6]

0.9 [1]

7.17.4]

138 [20]

14.2 [15]
16.4 [17.3]

1.9 2]

10.5 [11.1]

rermmenmnemmeeemees Start 83 [181] eeeereermseemaeemeeecFUlly OPEN 95 [203] reemmeeomecmmcrcnnes

104°C [220°F] Systems..............

103 [15]

99°C [210°F] Systems............o...

48 [ 7]
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Air Induction System B3.9 B5.9
Maximum Allowable Intake T T
Restriction at Rated Speed and
Load with Dirty Air Filter Element -

T o N (12 10 5 ) U ?2355] 635]
125

Exhaust System

Maximum Allowable Exhaust
Restriction at Rated
Speed and Load -

mm Hg [in. Hg] oo 76.2 [3]
152.4 [6] with catalyst

Fuel System
(Distributor Type Fuel Injection Pumps)

Maximum Inlet Restriction to the Fuel 100 [4]
Transfer Pump Must Not Exceed - mm

Hg [in Hg]

Maximum Allowable Return Line Restric- 518 [20.4]
tion - mm Hg [in Hgl

Maximum Allowable Pressure Drop 35 [5]
Across Fuel Filter - kPa [psi]

Maximum Inlet Pressure to the Injection 70 [10]

Pump Must Not Exceed - kPa [psi]
(In-Line Type Fuel Injection Pumps)

Maximum Inlet Restristion to the Fuel 100 [4]
Transfer Pump Must Not Exceed - mm

[in Hgl

Fuel Transfer Pump Minimum Qutput 172 [25]
Pressure - kPa [psi] @ Rated RPM

Fuel Filter Restriction (Maximum Pres- 35 [5]
sure Drop Across Filters) - kPa [psi]

Fuel Pump Gallery Pressure - kPa [psi] 140 [20]
Minimum @ Rated RPM

Fuel Return Maximum Restriction - mm 518 [20.4]
Hg [in Hg]

Electrical System
Minimum Recommended Battery Capacity

With Light Accessories™

12V Starter . 825CCA 800CCA

- 24V Starter....ccneen e 400CCA 475CCA
With Heavy Accessories™”

A2V Starter o 800CCA 950CCA

24V Starter ... 400CCA 475CCA
Maximum Allowable Fesistance of Starting Circuit

- With 12 V Starter - Ohms ...l 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)
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Non-Automotive Engine Specifications
General Engine Data 4B3.9 4BT3.9 4BTA3.9 6B5.9 6BT5.9 6BTA5.9
Bore-mmiin]..coioiiiiiiiiin 102 [4.02]
Stroke - mm [in].ocvcoieeniiene, 120 [4.72]
Displacement - litre [in.%] ................ e ——— < Y LT T L) [—
Engine Weight (Dry) Less Flywheel
and Electrics-kg [Ibs] ... 308 [680] 320 [705] 329 ([725] 388([855] 399 ([880] 411 [905]
Firing Order.....ccoocoviiveiiiiiinnicnnn, 1.3.4.2 1.5.3.6.2.4
Valve Clearances
-Intake- mm [in.] .coooviiinii .25 [.010]
-Exhaust- mm [in} .o .51 [.020]
Compression Ratio...........ccoeevinnnes 18.5:1 17.5:1 16.5:1 18.5:1 17.5:1 16.5:1
Rotation, viewed from the Front of
the Engine.......ccooccvenniieniiinicennnnn, Clockwise
Aspiration
-Naturally Aspirated .................... X X
-Turbocharged ........ccccoeevviriiennnne, X X X X
-Aftercooled ..., X X
Lubrication System
Lubricating Oil Pressure at ldle -
(Minimum Allowable) kPa [PS]]... 89 [10]
Lubricating Oil Pressure at Rated -
{Minimum Allowabie) kPa [PS]]... 207 [30]
Regulating Valve Opening
Pressure kPa [PSI] ..........ccceees 449 [65]
Differential Pressure to Open the
Bypass Valve - kPa [PSI]............ 138 [20]
Lubricating Oil Capacity
Standard Pan Only -
Liter [U.S. Quarts]....cccccccvvvvenneen. 9.5 [10] 9.5 [10] 9.5 [10] 14.2 [15] 14.2 [15] 14.2 [15]
Total System - Liter
[U.S. QUArS].....ccooeveeereerenne, 10.9 [11.5] 11 [11.8] 11 [11.8] 16.3[17.2] 16.4[17.3] 16.4 [17.3]
Number of Liters [U.S. Quarts]
from Low o High..ooooroeciieiiinieenns 0.9 [1] 0.9 [1] 0.9 [1] 1.9 [2] 1.9 (2] 1.9 [2]
Cooling System
Coolant Capacity (Engine Only) -
Litre - [U.S. Qis] covvevveriviiiiin, 7[7.4] 7 17.4] 9.7[10.3] 10.5[11.1] 10.5[11.1] 14.5[15.3]
Standard Modulating ,
Thermostat - Range - °C [°F]..... i1 T S TR | 210 [ER— Fully Open 95 [203] --memesmmeeeenmmennee
Pressure Cap (kPa [PSI]) :
104°C [220°F] Systems.............. 103 [15]
99°C [210°F] Systems. ®........... 48[ 7]
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Air Induction System 4B3.9 4BT3.9 4BTA3.9 6B5.9 6BT5.9 6BTA5.9
Maximum Allowable Intake
Restriction at Rated Speed and
Load with Dirty Air Filter Element - .
mm H,0 [in. HyOl.eoooiiiiii 508 635 635 508 635 635
[20] [25] [25] [20] [25] [25]

Exhaust System

Maximum Allowable Exhaust
Restriction at Rated
Speed and Load -

mm Hg [in. HG] e 76.2 [3.0]
Fuel System
(Distributor Type Fuel Injection Pumps)
Maximum Allowable Restriction to the 100 [4]
Fuel Transfer Pump Must Not Exceed -
mm Hg [in Hg]
Maximum Allowable Return Line Restric- 518 [20.4]
tion - mm Hg [in Hg]
Maximum Allowable Pressure Drop 35 [5]
Across Fuel Filter - kPa [psi]
Maximum Inlet Pressure to the Injection 70 [10]

Pump Must Not Exceed - kPa [psi]
(In-Line Type Fuel Injection Pumps)

Maximum Inlet Restriction to the Fuel 100 [4]
Transfer Pump Must Not Exceed - mm

fin Hgj

Fuel Transfer Pump Minimum Output 172 [25]
Pressure - kPa [psi] @ Rated RPM

Fuel Filter Restriction (Maximum Pres- 35 [5]
sure Drop Across Filters) - kPa [psi]

Fuel Pump Gallery Pressure - kPa [psi] 140 [20]
Minimum @ Rated RPM

Fuel Return Maximum Restriction - mm 518 [20.4]
Hg [in Hg]

Electrical System
Minimum Recommended Battery Capacity
With Light Accessories”®

12V Staner ., 625CCA  625CCA  625CCA  800CCA  BOOCCA  800CCA

24V Starter.... s 312CCA  400CCA  400CCA  475CCA  475CCA  475CCA
With Heavy Accessories™”

12V Starter ... 800CCA  BO0OCCA  800CCA  950CCA  950CCA  950CCA

=24V Starter...ooccciiiininn 400CCA  400CCA  400CCA  475CCA  475CCA  475CCA

Maximum Allowable Resistance of Starting Circuit
- With 12 V Starter - Ohms ... 0.0012
- With 24 V Starter - Ohms ..o 0.0020
*Typical light accessories include (alternator, small steering pump, and disengaged clutch)
**Typical heavy accessories include (hydraulic pump and torque converter)
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Section E - Engine ldentification
B Series

Engine Diagrams

The following illustrations 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.

NOTE: The illustrations are only a reference to show a typical engine.

Engine Air Inlet

High Pressure
Fuel Lines

inline Fuel
Injection Pump

Air Compressor

Air Compressor

intake Air Preheater
{optional)

Fuel Fiter/
Water Separator

3/4 NPTF (inch) Water (Heater)

Engine Data Plate

1/8 NPTF {inch)
Oil Pressure

Rear Engine
Lifting Brackst

Fuel Return Connection

Flywheel

Fiywheel Housing

1/4 NPTF (inch)
Fuel Inlet Connection
= (P |
@iy w \—-Magnetic Pickup Location
@;,fc N 2l 3/4-16 UNF
O = 5’“\
B . - | Fuel Lift Pump
: o]
L =
N
LL-.E." _\Dipstick
Swe00gh
Fuel Pump Side View
Turbo Exhaust Qutlst
O @
<G } 1 I
1 B
Q) o [
N Flexplate Mounting

Holes

Rear View
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Fus! Injection Nozzles Turbo Wastegate
Qi Fill
Front Engine
< Lifting Bracket
Water Outiet

Q <
Lubricating Ol Filter
0, O,
5 ‘
t
I O L~ /Lubricating Oil Cooler
E:IM (@)
t‘:' | ® [~
11 [«
Starter Motor AR ® ® b Water Inlet
and Solenoid [} 4 ] )
22 ® ® 1/2 NPTF Water
I i 5 {Heater Return)
H o
Provision for Ol foro]
immersion Heater —___ i
Oil Drain
ew300ge
Turbocharger Side View
Turbo Air Inlet Turbo Air Qutiet
Automatic Belt Engine Air Inlet
Tensioner
Fan Pulley
Alternator Fuel Pump Drive Cover
Waler Pump
Water Inlet Air Compressor
Air Outlet
Front Gear Cover

Vibration Damper

Fan Drive Belt

Front View
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Section T - Troubleshooting Logic
Section Contents

Page

Section T - TroUBIESROOLIMG . ...t r e retr e a e st a e s et et e e et n e e s anean s e e e e aeraneeeea s T-2
Procedures and TBCRNIGUES «......o.iiiir ettt i e e e ereteaeeees s e s ie i bbb e s ete b eses s s e be e taarebe A s s s e s Eve s baensbrsnsnrbnes T-2
Troubleshooting Symptoms ChartS............ccccooviiiiiiiiiii e T-2
Alternator Not Charging Or Insufficient Charging..........cooviiviiiiri e s T-48
ComPression KNOCKS .......ciiiiiiiii it e T-41
(070 1o 1= 1019 @0 1 81¢=1 11118 1= LL=Lo U U OO PP PP PPS VUSRI T-38
COOIENT OS5 1evtniirtenireetiricaeeir ittt e rrrretteeeerteransuesereesutaanasrr sttt esssnsetnntnssatsnnsnussoetnnnnsesenanssrctssssssresnsensnssnsnnonnes T-31
Coolant Temperature Above Normal - Gradual Overheat...........ccocoii T-25
Coolant Temperature Above Normal - Sudden Overheat ..., T-28
Coolant Temperature Below NOrmal.........cocoviiiiiiiiiiecic e T-30
Engine Cranks But Will Not Start - No Smoke From EXhaust..........coii T-4
Engine Hard To Start Or Will Not Start - Smoke From Exhaust...........ccoo T-6
Engine Idle Rough (Irregularly Firing Or Engine Shaking)............cooimiiii e, T-11
ENging NOISES EXCESSIVE ...eoiuiiiiiiiiiciie e T-47

Engine Power Output Low

Engine RPM Will Not Reach Rated Speed
Engine Runs Rough Or Misfifing........cccccovvinmiiniiii

Engine Starts But Will Not Keep RUNNING..........oiiiiiii i
Engine Surging (Speed Change) ........ccouriiiiiiiiie e s
Engine VIbration EXCESSIVE .......cc..ooiiiiiiiii
Engine Will Not Crank Or Cranks SIOWIY .........coioiiiiiiiiiiiiicii e e
Engine Will Not Shut Off ..o
Exhaust Black SmOKE EXCESSIVE .........c.cuvuiiiieiiiiisereessiieineisaessseersaortmenmmsssasisrettsetmiirterratsresm
Exhaust White SmOKE EXCESSIVE .. ..cuuiiii i et i v eeiireeeieriiseeeesasreenr it it s r s e s cite s bt s e e ron s e s eeescesaansrananasnenens

Fuel ConsSUMPLION EXCESSIVE.....u.iiiviiiieeiiiiie ittt e s e sa e e e te bt e s e e ran e

Fuel Or Oil Leaking From Exhaust Manifold ..o e T-40
Lubricating Oil Consumption EXCESSIVE ..........ccvviiiiriiiii e T-36
Lubricating Oil Contaminated T7-39
Lubricating Oil Pressure High
Lubricating Oil Pressure LOW.......cc.coriiiiiiiiiii it st s en st s
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Section T - Troubleshooting

Procedures and Techniques

A thorough analysis of the customer’s complaint is the key to successful troubleshooting. The more information
known about a complaint, the faster and easier the problem can be solved.

The Troubleshooting Symptoms Charts beginning on Page T-4 are organized so that a problem can be located and
corrected by doing the easiest and most logical things first. Complete all steps in the sequence shown from top
to bottom.

It is not possible to include all the solutions to problems that can occur; however, these charts should stimulate
a thought process that will lead to the cause and correction of the problem.

Follow these basic troubleshooting steps:
e Get all the facts concerning the complaint.
¢ Analyze the problem thoroughiy.
¢ Relate the symptoms to the basic engine systems and components.
e Consider any recent maintenance or repair action that may relate to the problem.
e Double-check before beginning any disassembly.
¢ Solve the problem by using the logic charts and doing the easiest things first.
e Determine the cause of the problem and make a thorough repair.
e After repairs have been made, operate the engine to make sure the cause of the problem has been corrected.

Troubleshooting Symptoms Charts

Use the charts given on the following pages of this section to help you to diagnose and repair a problem with your
engine. Read each row of blocks from top to bottom. Follow the arrows through the chart o identify the corrective
action.
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b-series-service-repair-workshop-mggine Will Not Crank Or Cranks Slowly

Cause Corrections
. Remove the starting motor and check for
Starting Motor Operating But Not ... ... broken teeth on the ring gear or broken
Cranking the Engine | starting motor spring. Refer to Procedure
6-10.

OK

h 4
Starting Circuit Connections Loose or  L......... Clean and tighten connections.
Corroded

OK

.

.......... Check battery voltage. Refer to Proce-
Battery Charge Low dure 6-01.

OK

b 4

SRR R Check voltage to solenoid. Refer to
No Voltage to Starter Solenoid | Procedure 6.03.

OK

A

Bar the engine to check for rotational

Crankshaft Rotation Restricted @ F-======~" resistance.

OK

A

Replace starting motor. Refer to

Solenoid or Starting Motor Malfunction  ----=<---- Procedure 6-10.

Sample of manual. Download All 588 pages at:
https://lwww.arepairmanual.com/downloads/1993-cummins-engine-b-series-service-repair-workshop-manual/
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