B Series
hop Manual

1991 and 1994
Certification Levels

Four Cylinder Six Cylinder
4BT3.9 6BT5.9
Copyright® 1994 Bulletin 3666017-01
Cummins Engine Company, Inc. Printed in U.S.A. 11/94 (996)

All rights reserved

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Foreword

Thts manual contains complete rebuild specifications and information for the B Series engines, and all associated
components manufactured by Cummins Engine Company, Inc. A listing of accessory and component suppliers’
addresses and telephone numbers i1s located in Section C. Suppliers can be contacted directly for any information

not covered In this.manual.

Read and follow all safety instructions. Refer to the WARNING 1n the General Safely Instructions 1n thus
section, _

The repair procedures in this manual are based on the engine being installed on an approved engine stand. Some
rebuild procedures require the use of special service tools. Make sure the correct tools are used as described in
the procedures.

When a specific brand name, number, or special tool is referenced i1n this manual, an equivalent proguct can be
used n place of the recommended item.

A series of specific service manuals (Troubleshooting and Reparr, Specifications, Alternative Repair, and so on.)
are available and can be ordered by filling out and matling the Literature Order Form located (n the Service Literature

Section L.

[ Y
Reporting of errors, omissions, and recommendations for improving this publication by the user 1s encouraged.
Please use the postage paid, self-addressed Literature Survey Form in the back of this manual for communicating
your comments. )
The specilfications and rebuitd 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 obfigation. If
differences are found between your engine and the information 3 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 to manufacture Cummins engines. When
replacement parts are needed, we recommend using only genuine Cummins or ReCon® exchange paris. These
parts can be 1dentified by the following trademarks:

(HoLSET) Fesiquard

Premausve

SHiuwe
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GROUP 01

ewS00gy

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Section1 Introduction ' ‘ How To Use The Manual
B Series - ' Page 1-3

How To Use The Manual

All refaerences to engine components In this manual are divided into 22 specific groups. The 6rgan|zation IS
consistent with the service bulletins, service parts topics, and the parts catalogs for your convenience in updating
the shop maanual.

Table of Contents
The Tabte of Contents In the front of the manual contains a quick page reference for each group number
Group Contents
Each group contamns the following information:
¢ A group index page at the beginning of each group to quickly aid in locating the information desired.

* General information to a:d in rebuilding the component and an explanation of design change differences.

Step-by-step rebuild mnstructions for disassembly cleaning, inspection, and assembly of the component. -

Symbols which represent the action outlined 1n the instructions. The definitions of the symbols, listed in four
languages (English, Spanish, French, and German), appear on pages -5 through -8.

index
An alphabetical index 1s In the back of the manual to aid in locating specific information.
Metric Information

Both metric and U.S. customary values are used (n this manual. The metric value is listed first, followed by the
U.S. customary in brackets. An example 1s 60°C [140°F).
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Generic Symbols
The following group of 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.
Indicates an INSTALLATION or ASSEMBLY step.
lﬁSPECTION 1s required.

CLEAN the part or assembly

PERFORM a mechanical or time MEASUREMENT

LUBRICATE the part or assembly

Indicates that a WRENCH or TOOL SIZE will be given.

TIGHTEN to a specific torque.
PERFORM an electrical MEASUREMENT
Refer to another location in this manual or 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.

® () POKIFIOH@®&ED D> b
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{llustrations

The iffustrations used In the “Repair Sections” of this
manual are intended to give an example of a problem,
and to shew what to lpok for and where the problem can
be found. Some of the-illustrations are “gerernc’’ and
might not look exactly like the engine or parts used in
your application. The illustrations can contain symbols
to indicate an action required, and an acceptabls or not
acceptable condition.

The illustrations are intended to show repair or replace-
ment procedures. The illustration can differ from your
application, but the procedure given will be the same.
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Page 1-2 B Series

About the Manual

This manual contains information for 1991 and newer engines starting with ESN 44566820. For information on prior
built engines refer to the B Series Shop Manual, Bulletin No. 3810206-02.

The procedures 1n this manual were developed for a shop environment with engine disassembly and assembly
being performed on a rollover stand. A Group System has been used to subdivide the instructions by rmajor
components and systems. Refer to the Table of Contents (page 1-1) for the various groups. The information i1s
presented In very basic terms to make sure the instructions are easily understood. Wrench sizes and shop tooling
are 1dentified In the procedure when needed.

Each group contains the following In sequence:
e An Alphabetical Table of Contents_(Index).
e Exploded view(s) of all the components In the group.

¢ General Information Section(s) containing the basic service, maintenance, and design information
necessary to assist in the rebuild of the engine or a component.

* Procedural instructions for the disassembly, inspection, repasr, and assembly that can be required to
rebuild an engine. Additional repairs that are not essential duning every rebuild, but can be necessary,
are included. These repairs depend on the length of time an engine has been in service and the condition
of the parts.
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General Safety Instructions
Important Safety Notice

A WARNING A

Improper practices or carelessness can cause burns, cuts, mutilation, asphyxiation or other bodily injury
or death.

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

» Make sure the work ar2a surrounding the product is dry, well lit, ventilated; free from clutter, loose tools, parts,
Ignition sources and hazardous substances. Be aware of hazardous conditions that can exist.

Always wear protective glasses and protective shoes when working.

Rotating parts can cause cuts, mutilation or strangulation.

Do not wear loose-fitting or torn clothing. Remove all jewelry when working.

Disconnect the battery (negative {-] cable first) and discharge any capacitors befora beaginning any repair work.
Disconnect the air starting motor if equipped to prevent accidental engine starting. Put a2 “Do Not Operate"'
tag in the operator's compartment or on the controls.

¢ Use ONLY the proper engine barrning techniques for manually rotating the engine. Do not attempt to rotate the
crankshaft 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.

¢ If an engine has been operating and the coolant is hot, allow the engine 1o cool before you slowly loosen the
filler cap and relieve the pressure from the cooling system.

* Do not work on anything that 1s supported ONLY by lifting jacks or a hoist. Always use blocks or proper stands
to support the product before pedorming any service work.

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

. ® To prevent suffocation and frostbite, wear protective clothing and ONLY disconnect liquid refrigarant (freon)
lines In a well ventilated area. To protect.the environment, liquid retrigerant systems must be properly emptied
and filled using equipment that prevents the release of refrigerant gas (fluorocarbons}) into the atmosphere.
Federal law requires capture and recycling refrigerant.

¢ To avold personal injury, use a hoist or get assistance when lifting components that weigh 23 kg [50 Ib] or maore.
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 necsssary. The lifiing
hooks must not be side-loaded. _

s Corrosion inhibitor contains aikaii. 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, iImmediately flood eyes with large amounts of water for a minimum of 15 minutes. IMMEDIATELY
CALL A PHYSICIAN. KEEP OUT OF REACH OF CHILDREN.

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

OF CHILDREN.
¢ To avoid burns, be alert for hot parts on products that have just been turned OFF and hot fluids 1n lines, tubes,

and compartments,

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

¢ Always use the same fastensr part number {or equivalent) when replacing fasteners. Do not use a fastaner
of lessor quality if replacements are necessary.

¢ Do not perform any repair when fatigued or after consuming alcohol or drugs that can impair your functioning.

* Some state and federal agencies in the United States of America have determined that used engine oll can
be carcinogenic and can causs reproductive toxicity. Avoid inhalation of vapors, ingestion, and prolonged

contact with used engine oil.

¢ o 9 o
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General Repair Instructions

This engtne Incorporates the latest diesel technology at the time it was manufactured; yet, it Is designed to be
repaired using normal repair practices performed to quality standards.

« Cummins Engine Company, inc. does not recommend or authorize any modifications or repairs to
engines or comgponents except for those detailed In Cummins Service Information. In particular, un-
authorized repair to safety-related components can cause personal injury or death. Below 18 a partial
listing of components classified as safety-related:

Air Compressor

Air Controis

Air Shutoff Assemblies

Balance Weights

Cooling Fan

Fan Hub Assembly

Fan Mounting Bracket(s)

Fan Mounting Capscrews

Fan Hub Spindle

Flywheel

Flywheel Crankshaft Adapter
Flywheel Mounting Capscrews
Fuel Shutoff Assemblies

Fuel Supply Tubes

Lifting Brackets

Throttle Controls

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

= Follow All Safety Instructions Noted in the Procedures.

Follow the manufacturer's recommendations for cleaning sdlvents and other substances used during the
repair of the engine. Some solvents and used engine oil have been identified by government agencies as
toxic or carcinogenic. Avold excessive breathing, injestion and contact with such substances. Always use
good safety practices with tools and equipment.

» Frovide A Clean Environment and Follow the Cleaning Instructions Speclfied 1n the Procedures

The engine and its components must be kept clean during any reparr. Contamination of the engine or
components will cause premature wear.

* Perform the Inspections Specitied in the Procedures.
*» Repiace all Components or Assemblies Which are Damaged or Worn Beyond the Specifications
» Use Genumne Cummins New or ReCon® Service Parts and Assembilies

The assembly instructions have been written to use again as many components and assemblies as
possible. When it 1s necessary 10 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 Avord Damage to the Companents.

somplete rebuild instructions are available in the shop manual which can be ordered or purchased from aCummins
Authorized Repair Location. Refer to Section L, Literature, for ordering instructions.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Section 1 Introduction General Cleaning instructions
B Series Page 1-11

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 uélng a cleaner that can be heated to 90 to
85 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 resuits.

s Remove 2ll 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 ¢lean the parts before putting them 1n the cleaning tank.

ﬁ Warning: Acid 1s extremely dangerous, 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 iImmediately after ¢cleaning, dip them in a suitable rustproofing compound. The
rustproofing compound must be removed from the parts before installation on the engine. .

Steam Cleaming

Steam cleaning can be used to remove all types of dirt that can contaminate the cleaning tank. It 1s a good
way to clean the oil drillings.

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

Wiring

Infectors

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 procass 15 controlled by the size of the glass or plastic beads, the operating pressure, and the
cleaning time.

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. Follow the cleaning
o 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 guidelings can be used to adapt to
manufacturer's instructions:

1 Bead size: Use U.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 giass media.
Use U.S. size No. 60 for general purpose cleaning with glass media.

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

3. Steam clean or wash the paris with solvent to remove all of the foreign maternal and glass or plastic
beads after cleaning. Rinse with hot water. Dry with cornprassed air.

4. Do not contaminate the wash tanks with glass or plastic beads.
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A.C..

AFC:

ATDC:

BDC:

BTDC:

Circumferantial Direction:

Concentricity

CPL.

Cummins Sealant;

D.C..

Dye Penetrant Method:

E£nd Clearance:

E.S.N.
Hammer:
[.D..

Loctite 290:

Loctite 609:

Lubriplate 105;

Section 1 Introduction
B Series

Glossary of Terms

Definition
Alternating Current

Air Fuel Control; a device in the fuel. pump that limits the fuel delivery until
there 1s sufficent intake manifold pressure to allow for complete combustion.

After Top Dead Center- refers to the position of the piston or the crankshaft
rod Jjournal. The piston 1S moving downward on the power stroke or intake
stroke.

Bottom Dead Center refers to the position of the piston or the crankshaft rod
journal. The piston Is at its lowest position in the cylinder.

Before Top Dead Center: refers to the poslition of the piston or the crankshaft
rod journal. The piston 1S moving upward on the compression stroke or ex-
hausl stroke.

in the direction of a circle 1n respect to the centerling of a round part or a
bore.

A measurement of the difference between the centers of elther two or more
parts or the bores in one part.

Control Parts List; this listing 1dentifies the specific parts that must be n-
stalled on the engine to meet agency certification,

This I1s a one part Room Temperature Vulcanizing (RTV) silicone rubber, ad-
hesive and sealant material having high heat and oil resistance, and low

compression set.

Some of the equivalent products are Marston Lubncants, Hylosil, Dow Corn-
Ing, Silastic 732, Loctite Superflex, General Electric 1473, and General Elec
tnc 1470,

Direct Current

A method used to check for cracks In a part by using a dye penetrant and a
developer. Use crack detection kit, Part No. 3375432, or its equivalent.

The clearance in an assembly determined by pushing the shaft in an axial
direction one way and then pushing the shaft the other way

Engine Senal Number
A hand tool consisting of a hard steel head on a handle.
Instde Diameter

A single component, anaerobic, polyester resin, liquid sealant compound that
hardens between closely fitted metal surfaces pmducmg a tough, hard bond.
An equivalent product 18 Perma-Lok HL 126.

A single component anaerobic, liquid adhesive that meets or exceeds the re-
quirements of MIL-R~46082A (MR) TYPE1
Some of the equivalent products are Loctite 601 and Permabond HL 138.

A mineral oil base grease with calcium soap (2 percent to 6 percent), and
zinc oxide (2 percent to 4 percent) additives.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/
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B Sanes

Magnetic Particle Inspection:

‘Mallet:

MAX.

MIN:

No..

O.D..

0OS:
Protruston:
STD:

TC:

TDC:

T.I.R..

Water Pump Grease:

Glossary of Terms
Page i-13

Definition

A method of checking for cracks in elther steel or iron parts. This method
requires a Magnaflux or equivalent machine that imparts a magnetic field on
the part being checked.

A hand tool consisting of a soft head, elther wood, plastic, lead, brass, or
rawhide, on a handle.

Maximum allowed
Minimum allowed
Number

Outside Diameter

Oversize

The difference in the height between two parts (in the assembled state.

Standard
Torque Converter: used when refernng to the torque converter cooler.

Top Dead Center’ refers to the position of the piston or the crankshaft rod
journal. The piston Is at its highest position n the cylinder. The rod journal rs
pointing straight up toward the piston.

Total Indicator Runout; used when measuring the concentricity or the runout.
The T.L.R. refers 1o the total movement of the needle on a dial indicator, from
the most negative reading to the most positive reading.

A premium high temperature grease that will lubricate antifriction bearings
continually from minus 40°C [minus 40°F] to plus 150°C [Plus 350°F].
Some of the greases meeting this requirement are Aeroshell No. 5, Chevron
SRI, Amoco Rykon Premiijm No. 2, Texaco Premium R8, and Shell Dolium R.
Aeroshell No. 5 i1s not compatible with the other greases and must not be
mixed. Cummins Engine Company, Inc., uses Aeroshell No. 5 on new en-
gines and components.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Section E Engine and Component ldentification
B Senes Page E-1

Section E - Engine and Component Identification
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Engine ldentitication : Section E Engine and Component Identification
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Page E-2
Engine ldentification

Engine Dataplate

The engwmne dataplates show specific information about
your engine. The engine senal number (1) and Control
Parts List (CPL) (2) provide information for ordering parts
and servicing the engine.

NOTE: The engine dataplate must not be changed unless
approved by Gummins Engine Company, Inc.

Cummins Engine Company, Inc. Engina C.LD/L. Famlly |CPL Maocal
Columbus, tndiana Cor LD. | Povos Cuban. | Femila Modeie / FEL | EPA | CARB
47202-3005 Certificat (Camhy=t No.
1 Made n U.SA. 3925422 didemtité CWU' No. NOX
WARNMG Inqury may rasul and wastamy & vosgad | (ne=T.0.C,
¥ fm rate (DM Of ZRRUGES euCnag pubished Calage-PM.H. EAE%:: :g P i
Famun vekiay lor this mocel and spplion. Vaie fash cold [ Exh . '::)_j
AVERTISSEMENT: B de b g o ’
AVERTISSEMENT. Danger do tlessurms o anmuaion | Joux Soup.d Frond Adm, Ech | Ret Mo
moﬂ:‘:lznllom DT ANNANCBdS POY C8 Fimg Order Fuel rate 21 acv. HP mm3
"‘“m wifsation. Crdre d"Allumage Dédit combust, a puss. ndlques stroke
of Mg, Idla Spsed (rpm) E.CS Advenised NP at mm
Date of Fadocaion Viessa Ratent Puiss. Indiquee (ch) 2
ap9plgb

Automotive Engine Datapiate
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Section E Engine and Component ldentification
B Senes

Industrial Engine Nomenclature

The model name for Industrial engines provides the fol-
lowing engine data:

—_— —— — e B—

|— I—. Displacement In Liters
Aftercooled
Turbocharged

Engine Series
Number of Cylinders

Automotive Engine Nomenclature

The model name for Automotive engines provides the
following engine data:

B 59 190

—— —

|__ Horsepower Rating
Displacement In Liters

Engine Series
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Injection Pump Dataplate
Page E-4

BOSCH ¢AMARY

ROBERT BOSCH CONC g3~
VE R12) ¢ 160 424 008
A% 2354 2083
F27 Ja 43070

1p9piga

p9plgl

090 1gl.
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Injectron Pump Dataplate

The injection pump dataplate Is located on the side of the
injection pump. It provides information for fuel pump cal-
ibration.

Robert Bosch VE dataplate location.

Lucas CAV DPA dataplate location.

Stanadyne DB4 Dataplate Location

In-Line Injection Pump Dataplate Location

This illustration shows the dataplate Ioclation for the Bosch
and Nippondenso In-line Injection pump.
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B Series

The Cummins part number for the fuel pump-governor
combination ts located on the governor dataplate.
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COC-NO 380 6541

l\S/RS‘Jd 25 100A0C2190-8R
Made m Y24

p301gm
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General Engine Specifications

General Engine Data
102 mm [4.02 1]

=01 = g g
] { o 1= SO PP 120 mm [4.72 in]
Displacement
BB oot eate e te et oA et et et e A e e e e ALt a s e s ent s en e Ry e e nene e e 3.92 liters [239 In%)
51 O 5.88 liters [359 In%)
Compressnon‘ratio
4B3.9/6B5.9 Industrial, naturally aspirated ......cocociioiiiiiiiieee e e SOUTUIUTITTIUOI 18.5:1
4BT3.9/6BT5.9 Industrial, tUrboCharged ... e e e er e e te e e e e e e mneeees . 17.5:1
4BTA3.9/6BTAS.9 Industnal, turbocharged and aftercooled ...........ccoveeieeniiin eaeemr e e onan 16.5:1
B83.9/B5.9" Automotive, charge air cooled T CTI TIPS 17.6:1
Firing order
6 Cylinder .....ocorevrieircvieeeienns VY PO PU P DR PN PP 1-5-3-6-2-4
4 cylindeér ... SOOI 1-3-4-2

Valve Settings
Intake Valve Adjustment ................c.... PSPPI 0.25 mm [0.010 )
Exhaust Valve AdJustment . ... e e e ST 0.51 mm [0.020 In]
Engine rotation (viewed from front 0f BNGINE) .. ...c..imeeiiie e ee et ee et e e Clockwise

Engine weight (with standard accessories)
325 10 350 kg [715 to 770 Ib]

410 to 440 kg [910 to 970 Ib}

4 cylinder engines ... e e eet e imaeien st ——————————
B CYliNdEr BNGINGS oot

Lubrication System
Oil pressure

At tdle (minimum allowabla) ... e e e 69 kPa [10 psi]
At rated speed (MINIMUM AJIOWEDIR) .......oooiiii e e v 207 kPa [30 psi]
Regulating valve OpeninNg PrESSUIE ...cocuiiaaiiuiii e vire ittt e e et et eee e e ee e r e r e eraserans (1991) 449 kPa [65 psil

(1994) 517 kPa [75 psl|

Differential pressure to open oil filter bypass valve ... (1991) 138 kPa [20 psi]
(1994) 172 kPa [25 psi]

Oil-capacity of standard engine

4 cylinder engINes ..........ccccocciiiiiiniiiiinn P PP U PO P PR 9.5 Iliters (10 U.S. Qts.]

& cylinder BNGINES .1t 14.2 Iliters (15 U.S. Qts|]
Total system capacity

4 CYIINAOT BNTINES ...ceiiiir ittt eeer e et ettt et e e e e et et 11.0 liters [11.6 U.S. Qis)

6 cylinder engines ........ e PP 16.4 Iitelrs [17.3 U.S. Qts.]
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Cooling System

Thermostat
Begins 10 OPBN ..c.vcviivervirecnnns ettt e ratent e te st et et ee e EeRe e R Ae et eseateRfe b ebsebaet s taesbaeeaeeaseheean et ernenen 81°C [181°F]
FURY O BN . e e e et e e 95°C [203°F]
Pressure cap for 99°C [210°F] SYSIBM  ..ioii it et ae e e ce et ee e eee s 50 kPa,[7 psi) ‘
Pressure cap for 104°%C [220%F] SYSIEIM ...t e et e e s v e e e rra e e e aas 103 kPa [15 psi]
Coolant capacity (engine only) '
4 cylinder (nonf'aftercooled, charge atr cooled)” ... 7.0 liters [7 4 U.S. Qts.]
4. cylinder (jacket water aftercooled) ......ccoccurveiivriieie e et 7.9 liters [8.4 U.S. Qts.]
6 cylinder (non-aftercooled, charge air cooled)™ .......c.ccooovciiiiiincie e v 5.0 liters [8.5 U.S, Qts.]
6 cylinder (jacket water aftercooled) ... 9.9 liters [10.5 U.S. Qts.}

Intake Air and Exhaust System
Maximum allowable intake restriction at rated speed and load {with dirty air filter element)

Naturally ASPIrated ... e e e 50.8 cm H,0 [20 in H,0)
TUIBOCRATGOA .o e e ir et e n e s e e et 63.5 cm H,0 [25 in H,0]
Maximum turbocharger outfet restriction at rated speed and load ..........ccceviiiiiiiiieinnn. 76.2 mm Hg [3 In Hg]

Maximum exhaust restriction at rated speed and load
Automotive witt|1 oxidation Catalyst. ... i 162.4 mm Hg [6 I1n Hg)

Automotive ..................... PSP 114.3 mm Hg (4.5 1n Hg]
INAUSTIAL eeeeeeee ettt aerts et e et eeenspes e ettt 76.2 mm Hg [3 1n Hg)
Fuel System
Fuel transfer pump maximum 1nlet restriction ... ... 100 mm Hg [4 in Hgj
Fuel transfer pump output pressure at rated speed
Distributor fuel injection pumMPs (MAaXIMUM) oot e et e e e eba s e e e e eapsas 70 KPa [10 psi)
Inline fuel (ection PUMPS (MUNIMUIMY .o v et e s e e et s e et e e aasastaresseamrreen 172 kPa [25 psi]
Fuel filter restriction {(maximum  pressure drop across filters) ... 35 kPa [5 psi}
Fuel return restraction (MaXHTIUMY ..o e e e e e e e e omn eeam e e eeeaa e 518 mm Hg [20.4 In Hg]

* All 1981 and 1994 automotive engines with charge air cooling are designated as B3.9 or B5.9.
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Electrical System
Minimum Recommended Battery Capacity _
Light accessories including alternator, power steering pump, and disengaged clutch
12 Volt System

L oY [T Yo L= T o = g o | 1= U OO D RPN 625 CCA

VL[ To L= g =T g T [} 4= O U OGP UROR 800 CCA
24 Volt System” ' '

A CYIINOBE @UGINE 1.vo.eeeeeeeeee s et cteiee e et e et st e et st s teseesseeesenesemeabssstssasnatmnneesersarasassateesnsenarssrneas 400 CCA

6 cylinder engine ......... e evetsAtEtettatesetiesteesevississemessoesiemmeereetraatranasatonntentonesaanaatesnesenseenns 400 CCA

Heavy accessories ncluding hydraulic pump and torque converter
12 Volt System

T oYY =T =Y Ve ] - O PO 800 CCA

B CYlINGEr BNQINE oottt vrein e e e e ee s et vestar et et n ettt e e asaas 850 CCA.
24 Volt System™

oY (T4 Yo [T g =T U 11 T RO OO 400 CCA

SRy Y 11g T F= =T g T o - T O PP URR 475 CCA

" Per battery (two 12 volt batteries tn series) CCA Ratings are based on 18°C [0°F].

Batteries (Specific Gravity)

Specific Gravity
at 27°C [BO°F] State of Charge
1.260 1.280 100%
1.230 1.250 75%
1.200 1.220 50%
1170 1130 25%
1110 1130 Discharged !
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Engine Diagram - Automotive Engine

The illustrations which follow show the focations 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 (nlel
High Pressure Intakn Air Prebasater
Fudl Lines {opHonal)
Infing Fusl . Fuel Fiter/
Injection Pump : Water Separator
g ¥
Air Compressar | 34 NPTF (inch) Waier (Hester)
Alf Inake
8 ' 14 NPTF (inch
" Fust Inden (Conr?ewon
LS .,/
a- 1
)|
ﬂ-/ lazq T~ Magnetic Pickup Location
| ® \—\'—L' U166 UNF
® o, o
Alr Compressor D 4 - E \FLH Lif Pump
- \\
Engine Data Plate TE:_ Dipstick
18 NPTF (inch)
Qil Pressure w0000
Inlet Side
Aear Engne
Lifting Bracket
Turbo Exdraust Cutlst
Fuel Retum Connection
© B
< (o —
] 1
1
&) S O 9
[-] o
Fiyshed / s oS
0
o\ ° o
(4 )
Rywheel Housing
a0t
Rear. View
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Fue! (maction Nozzes

Provision for Oil

B Senes

Turbo Wastegate

on Fil

: Front Engine
7" Litting Bracket

Viaer Outlet

Lubwicating il Fier

/L _ Lubneating O# Cooler

Water Infet

® 1/2 NPTF Water
{Heater Roturn)

Qi Drain

Torbo Air Inlet

Automatic Belt

Tensworer

Fan Pulley

ARemator

Water Pump

Water Indet

Vibration Dampsr

Turbocharger Side View

Turbo Air Outiet

Engine Al inkt

Fue! Pump Drrve Cover

Air Compressor
Air Outiet
Front Gear Cover
P fFan Dnve Belt
e — B0
R -
Front View
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Engtne Disassembly and Assemb(y

General Information

These procedures apply to all B Senes engines. The differences between engine models due to the application,
the optional equipment on an engine, and the year an engine was built are included in the instructions. Omit the
steps that do not apply to the engine being rebuilt.

Warning: A Warning staterment is included for any component or assembly that weighs more than 23 kg [50 Ib].
To avoid personal injury, use a holist or get assistance when removing or installing these parts.

|
Caution: All fasteners are specified in metric units. All fasteners have right-hand threads unless a Caution
states that a fastener has left-hand threads.
Disassembiy

The instructions i1n this procedure are organized In a logical sequence 10 disassemble an e'ngme. This 1s not the
only sequence to disassemble an engine. Certain parts must be removed In the sequence Indicated. Use thus
sequence until you become famitiar with the engine.

Discard all gaskets, seals, hoses, filters, and o-rings. Keep these parts if they are needed for a fallure analysts

Label, tag, or mark the parts for location as the parts are removed. This will help tdentify the parts that can be
mvolved In a failure and will simplify the assembly procedure. |

Label, tag, mark, or photograph all special equipment preor to the removal from an englne ThIS engihe assembly
procedure does not include the installation of special optional equipment.

Use a mallet when force 1s required to remove certain parts. Make sure all of the fastaners are removed before
using force.

Avoid as much dirt as possible during disassembly The accumulation of additional dirt will make it more difficult -
fo clean the components.

Assembly

This procedure assumes that all of the components and assemblies have been cleaned, replaced, or rebuilt and
are ready to be installed on the engine. .

Torque values are listed In each step. If a torque value is not specified, use the chart listed in the Specifications,
Group 18, to determne the correct torque value.

Many of the gaskets and o-rings are manufactured from a material designed to absorb oil. These gaskets will
enlarge and provida a tight seal after coming in contact with oil. Use ONLY a recommended contact adhesive or
a vegetabte-based oil to install these parts.
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Engine Disassembly and Assembly - Service Tools

The following special tools are recommended to perform procedures in Group 00. The use of these
tools is shown in the appropriate procedure. These tools can be purchased from your local Cummins

Authornized Repair Location.

Tool No. Tool Description Too! {liustration
Fuel Pump Drive Gear Puller
3824469
3824488
Piston Ring Compressor
ST-755
. 51-7§2
| Engine Barring Tool
3377371 i
| Injector Bore Brush
3822509
i
3822509
Engine Rebulld Stand
3375193
3375194
3375193
Engine Rebulld Stand Adapter
3376975
. 2376975
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Tool No. Tool Description Tool lllustration
Flexible Injector Puller
3823276
Dial Indicator & Sleeve Assembly
Use with Part No. ST 1325 Dial Gauge Attachment to measure
3376050 fiywheel and fry‘rwheel housing runout.
A9ZE080,
Ridge Reamer
3823407
3823307
Mechanic’s Tool Kit
3376593
Wear Sleeve Instaliation Tool
Used to install the rear crankshaft lubricating oil seal wear sleeve.
3824078
Oil Seal Installation Tool
Used to install the front crankshaft lubricating oil seal in the front
3824498 cover to a specified depth.
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Section 0 Engine Disassembly and Assembly Group 00 Engine Disassembly Check List
B Series Shop Manual Page 0-7

Engine Disassembly Check List

The following is a checklist of recommended measurement to be made during disassembly to aid in determining
the reuse of certain parts.

1 Injection pump drive gear backlash 0.076 0.330 mm [0.003 0.013n]

2. Camshaft gear backlash 0.076 0.330 mm [0.003 0.013n]
(refer to page 0-26)

3. Lube pump gear backlash 0.076 0.330 mm [0.003 0.013 In]
(refer to page 0-28)

4. Lube pump idler gear backlash 0.076 0.330 mm [0.003 0.013 in]

(refer to page 0-29)

5. Balancer (Four Cylinder Only)
(Refer to page 0-30)

* |dler gear to crank gear backlash 0.088 0.420 mm [0.003 0.017 in]
* shaft gear to idler gear backlash 0.088 0.420 mm [0.003 0.017 In]
* shaft gear to shaft gear backlash 0.153 0.355 mm [0.006 0.014 in]
6. Camshaft End Play 0.12 0.34 mm [0.005 0.013 In]
7 Crankshaft End Play 0.102 0.432 mm [0.004 0.017 n]
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Engine Disassembly (0-1) Section 0 Engmne Disassembly and/Assemb

Page 0-8
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Ig Group 00
B Series Shop Manual

Engine Disassembly (C-1)
Steam Cleaning The Engtne (0-2)

Warning: When using a steam cleaner, wear protective
clothing and safety glasses or a face shield. Hot steam
can cause serious personal imjury.

NOTE: Cover all engine openings and electrical compo-
nents. This will prevent water damage.

Steam clean the heavy dirt from the exterior of the engine.

Starter - Removal (0-3)
10 mm )
Remove the starting motor.

Engine Weight (0-4)

3822512 Engine Lifting Fixture

48 Engine (Wet) Weight: 325-350 Kg {715-770 Ib]
68 Engine (Wet) Weight: 410-440 Kg [910-970 1b]

Rollover Stand - Engine Mounting (0-5)

18 mm, 3375194 Engine Rebulld $:and, 3376975
Adapter Plate

Mount the engine on the rebuild stand.
Torque Value: 77 Nem  [57 ft-Ib). |
Mounting Hargdware:

Mt12 x 1.75
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Section 0 Engine Disassembly and Assembly Group 00
B Series Shop Manua!

Qil - Draining (0-6)
17 mm @
Remove the drain plug.

A drain pan with a capacity of 20 litres [5 U.S.-gallons] will @@
be adequate.

Lifting Bracket Removal - Rear (0-7)

18 mm @
Remove the rear lifting bracket from the cylinder head.

X9

Drive Belt - Removal (0-8)

Applying excessive force to the tensioner 1n 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.

Caution: Keep hands out of the path of the spring-loaded
tensioner.

1/2 inch or 3/8 inch Square Drive
Release the tension and remove the drive belt. @

fan hub pulley capscrews before removing the drive belt.

Service Tip: Loosen the vibration damper/crankshaft and %’)
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Fan Pulley Removal (0-9) Section 0 Engmne Disassembly and Assembly Group 00
Page 0-10 B Series Shop Manual

Fan Pulley - Removal (0-9)
13 mm
Remove the fan pulley and capscrews.

N
RS

ta9puona

Vibration Damper/Crankshaft Pulley -
Removal (0-10)

@ 15 mm
Remove the vibration damper or crankshaft pulley and

%] capscrews.
NOTE: Refer to Component Section 1 for the vibration
< damper inspection procedure.

dadpuma

Belt Tensioner - Removal (0-11)
15 mm
Remove the belt tensioner from the bracket.

NOTE: Refer to Component Section 8 for the belt tensioner
inspection procedure..

5 mm Allen
S_I Remove the tensioner bracket.

fagbkmeg
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Section 0 Engine Disassembly and Assembly Group 00 Fan Hub Removal (0-12)
. Page 0-11

B Sertes Shop Manual
Fan Hub - Removal (0-12)

10 mm
Remove the fan hub,

NOTE: Refer to Component Section 8 for inspection of the @4’]

fan hub.

Alternator - Removal (0-13)
13 mm
Remove the alternator link.

16 mm
Remove the alternator mounting capscrew and alternator.

13 mm
Remove the alternator bracket.
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Thermostat Removal (0-14)

Page 0-12

thshsmb
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Section 0 Engine Disassembly and Assembly Group 00
B Sernies Shop Manual

Thermostat - Removal (0-14)

|§] 10 mm

@ Remove the capscrews from the thermostat housing.

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

<= NOTE: Refer to Component Section 8 for inspection of the
thermostat.

|§] Screwdriver
If so equipped, remove the aftercooler supply tube (1) and
@ the coolant return tube (2)..

Turbocharger - Removal (0-15)
16 mm and 19 mm
Remove the turbocharger oil supply line from the turbo-

@.@ charger and oil filter head.
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Section 0 - Engine Disassembly and Assembly - Group 00

B Series Shop Manual

8 mm, Screwdriver

Remove the air crossover tube.

On Automotive engines, loosen the V-Band clamp and
hose clamp and remove the charge air cooler inlet tube.

10 mm

Disconnect the drain tube from the bottom of the
turbocharger.

Screwdriver

Remove the turbocharger drain line from the drain tube
in the cylinder block.
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Exhaust Manifold Removal (0-16)
Page 0-14 _ )
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Section 0 Engne Disassembly and Assembly Group 00

o<

‘B Series Shop Manual

On engines equiped with wastegated turbochargers, re-
move the wastegate intake air hose.

15 mm

Remove the turbocharger }nounting nuts, turbocharger
and gasket.

NOTE: Inspection of the turbocharger 1s described in Com-
ponent Section 10.

Exhaust Manifold - Removal (0-16)

13 mm
Remove the capscrews, exhaust manifold and gaskets.

NOTE: Inspection of the exhaust manifold 1s described n
Component Section 11

Fuel Filter - Removal (0-17)
75-80 mm, 90-95 mm Strap Wrencﬁes

@ Remove the fuel filter(s).
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Section 0 - Engine Disassembly and Assembly - Group 00 Fuel Filter Head - Removal (0-18)
Page 0-15

B Series Shop Manual
Fuel Filter Head - Removal (0-18)
|

24 mm

It equipped with a dual filter head, remove the nut, dual N |
filter head and o-ring. @@ =ty |4

#9hcemb

Screwdriver
Remove fuel filter adapter and o-ring.

KSB (Remote Mounted) - Removal =l N\
(0-19) ! « H(—H’ R
Remove the KSB wiring harness. R 11
N r ! a:
it =
—
g _::9$;md
10 mm
Remove the banjo screw securing the fuel transfer tube q
to the low pressure fuel supply banjo screw,
e 2=
| f19¢smc
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Fuel Lines Removal (0-20)
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Section 0 - Engine Disassembly and Assembly Group 00
B Series Shop Manual

11 mm and 15 mm
' @ Remove the flex hose from the KSB assembly. It 1s not
% necessary to remove the flex hose from the injection

pump.

|§_| 10 mm
Remove the KSB assembly from the intake manifold cover.

oS

Fuel Lines - Removal (0-20)
High Pressure Fuel Line - Removal {0-21)

14 mm, 17 mm Crowsfoot Wrench, 19 mm
Crowsfoot Wrench

Caution: Hold tive fuel pump delivery valves securely
when loosening the high pressure lines on the rotary
pumps.

Remove the high pressure line fittings from the injection
pump.

@ 17 mm, 18 mm
Remove the high pressure lines froni1 the mjectors.

@@ NOTE: Refer to Component Section 6 for fus! ling inspection.

<>


http://www.manualslib.com/

Secticn 0 Engmne Disassembly and Assembly Group 00 Fue! Lines - Removal (0-20)
Page 0-17

B Sernies Shop Manual

10 mm

Remove the manilfold cover capscrews that secure the
high -pressure iine support brackets.

Remove the high Ipressure lines as an assembly.

Cap or cover the injector openings.

12 mm and 13 mm

It so equipped, remove the air/fusl control tube and turbo-
charger wastegate line.

Fuel Drain Manifold - Removal (0-22)
10 mm

Remove the.fuel drain manifold bano fittings and sealing
washers from the injectors.
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Fuel Lines Removal (0-20)

Page 0-18
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Section 0 Engine Disassembly and Assemblg Group 00
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17 mm and 10 mm
Rotary Fuel Pump

Remove the fuel drain manifold support brackets and
banjo fitting.

10 mm, 12 mm
In Line Fuel Pump

Remove the ban)o capscrews and sealing washers at-the
filter head.

Remove the fuel line support bracket capscrew from the
intake manifold.

Low Pressure Fuel Lines - Removal (0-23)
17 mm
Disconnect the two banjo fittings at the filter head.

14 mm and 17 mm

Caution: Be sure the fuel transfer pump connection is
held securely when loosening the fuel line.

Loosen the nut and remove the fuel line from the lift pump.
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Section 0 Engme Disassembly and Assembly Group
B Seres Shop Ma'rnual
14 mm and 17 mm

Caution: Be sure'the fuel pump connection (s held se-
curely when loosening the supply line.
|

Remove the injection pump supply line.

Dipstick - Removal (0-24)

If equipped with a dipstick tube extansion, remove the
dipstick and extension.

Manifold Cover - Removal (0-25)

10 mm |

Remove the manifold cover, gasket and grid heater if
equipped. :

Aftercooler - Removal (0-26)
10 mm
It equipped, remove the aftescooler housing.

NOTE: Refer to Component Saction 10 for the aftercooler
Inspection procedure.
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‘Valve Covers Removal (0-27)
Page 0-20

fidboca
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Section 0 Enrngine Disassembly and!AssembIg Group 00
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B Sernies p Manual

Valve Covers - Removal (0-27)

15 mm

Remove the special capscrews, o-ring seals, valve covers
and gaskets.

Injector Nozzles - Removal (0-28)
Rust Peneatrating Solvent

Cautlon: When rust has formed on the hold down nut,
the injector can turn in the bore when the nut 1s loos-
ened. This will cause severe damage to the head by the
injector locating ball cutting a groc:we in the bore.

Soak the hold down nut with a rust penetrating solvent for
a minimum of 3 minutes.

Brass Drift Pin, Hammer ~
Caution: Excessive force will damage the injector.

Tap the injector body .with the hammer and drift pin to
loosen any rust.

24 mm Box Wrench, Adjustable Wrench
Hold the injector body with an adjustable wrench while

@Q you toosen the hold down nut with a 24mm box wrench.
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Section 0 Engme Disassembly and Assembly Group 00 Rocker Levers Removal (0-29)
B Series Shop Manual Page 0-21

Injector Puller 3823276

Remove the injectors. If the injector 1s extremely difficult @
to remove, remove the injector o-ring and fill the bore

around the injector with a penetrating solvent. Attach the @@
injector puller and pull the injector out as far as possible,
then use the injsclor pulier slide hammer to tap against
the puller nut and drive the injector into the bore. Re-
peating this procedure will allow the solvent to penetrate
to the Injactor tip and foosen the carbon deposits on the
tip-

Rafer to Component Section 6 for the injector test
procedures. :

Rocker Levers.- Removal (0-29)
14 mm, Screwdriver

Loosen the nuts on the rocker lever adjusting screws and
loosen screws until they stop.

rhasma

13 mm, 18 mm

Remove the pedestal’/head bolts from the rocker shaft
pedestals and lift off.the pedestal and rocker lever as-
semblies.

NOTE: Refer to Component Section 3 for disassembly of the
rocker lever assemblies,

Push Rods - Removal (0-30)

Remove the pushirods:

NOTE: Refer o Component Section 4 for the push rod (n-
spection procedure.

freooms
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Page 0-22

kn9cema

gcocamb

Downloaded from www.Manualslib.com manuals search engine

Section 0 Engine Disassembly and Assemblgh

Group 00.

'B Series Shop Manual
|

Cylinder Head - Removal (0-31)
18" 'mm

Remove the remaining cylinder head capscrews In the
sequence shown.

‘Remove the cylinder head and gasket from the block.

Cylinder Head Weight:

4 Cylinder 36 Kg [80 Ib]
6 Cylinder 52 Kg [114 Ib]

NOTE: Disassembly of the head s described in Component
Section 2.

Front Cover - Removal (0-32)
90-100 mm Strap Wrench
Remove the front cover access cap.

Service Tip: A strap type filter wrlench can-be used to
loosen access caps that have been excessively tightened.

10 mm
Remove the front cover and gasket.
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Section 0 Engine Disassembly and Assembly Graup 00 Water Pump Removal (0-33)
B Senes Shop Manual Page 0-23

Hammer, Punch | |§-—|
Support the seal area in the front cover and drive out the

seal. @@

gcfsemb

Water Pump - Removal (0-33)
13 mm
Rernove the water pump and o-nng.

Refer to Component Section 8 for the water pump
inspection.

wp00ome

Flywheel - Removal (0-34)
18 mm

Lock the crankshaft and remove the capscrews, washers
and flywheel.

NOTE: Refer to Component Section 16 for flywheel
Inspection.

h9dOmb

Flywheel Housing - Removal (0-35)

15 mm

Remove the flywheel housing.

g
NOTE: Refer to Component Section 16 for the flywheel <
housing inspection procedure.

[
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Section 0 Engine Disassembly and Assembly Group 00

B Series Shop Manual

Accessories - Removal (0-36)
10 mm, 14 mm, 18 mm

If equipped, remove all additional gear driven accesso-
ries, (awr compressor, hydraulic pump, efc.).

NOTE: Refer to the Manufacturer’s Service Information for
repair Instructions.

Injection Pump - Removal (Rotary Type
Pumps) (0-37)

13 mm

Caulion: A dlesel engine cannot tolerate dirt or water in
the fuel system. A tiny piece of dirt or a few drops ot
water in the injection system can cause damage to the
system.

Ciean all external surfaces of the (njection pump, includ-
ing all line connections and fittings that are to be discon-
nected. Clean the area around the injection pump gear
cover to prevent dint from entering the crankcase.

Remove the injection pump support - bracket and
CapSsCrews.

Gear Lash - Check (0-38)

Position an indicator on the tooth of the injection pump
drive gear.

|
Note the total indicator travel as injection pump drive gear
backlash. Mark the pump drive gear'and camshaft gear
for funher analysis if the backlash exceeds the limits.

|

Injection Pump Drive Gear
Backlash Limit (A)

mm In
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of adjoiming gear when checking
backlash or the reading will be the total of both gears.
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Section 0 Engine Disassembly and Assembly Group O@jection Pump Removal (Rotary Type Pumps) (0-37)
B Series Shop Manual Page 0-25

Locking the Pump (0-39)

Locate TDC for Cylinder Number 1 by sfowly barring the
engine while pushing 1n on TDC pin.

|
BE SURE TO DISENGAGE THE PIN AFTER LOCATING
TDC.

14 mm @
Loosen the CAV Injection pump lockscrew, position the

speclal washer with the small opening showing, then )
tighten the lockscrew against the pump drive shaft, ®

Torque Value: 7 Nem [5 fi-ib]
<=

| Small Opanin

K ( Showing
\ is9ious

3/8 inch |§J
Loosen the lockscrew for the Stanadyne DB4 fuel injec

tion pump. Positibn the special washer behind the lock e
screen head. Tighten the jockscraw.

10 mm
The special washer on the Bosch injection pump must be i

removed so the lockscrew can be tightened against the
drive shaft.

NOTE: Before removing the Bosch pump, the pump must be
locked with the No. 1 Cylinder in TDC position.

Torque Value: SOiN~m [22 fi-Ib).
Wire the special \INasher to the Bosch pump.

(89wama
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Injection Pump Removal (In-Line) (0-41)

Page 0-26
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Drive Gear - Removal (0-40),

22 mm

Caution: Hold the crankshaft to prevent the rotation of
the locked injection pump. I

Remove the mounting nut and lock washer from the'pump
drive shaft.

75 mm T-Bar Puller or Fuel Pump Drive Gear Pulier
Part No. 3824469

Pull the pump drive gear loose from the drive shaft.
The puller hole threads are M8 X I1.?_5.

13 mm
Remove the three mounting nuts. Remove the tnjection
pump.
NOTE: Refer to the applicable Manutacturer’s Service In-

structions for injection pump testing/repair. Minor repairs are
described in Component Section 5.

Injection Pump - Removal (In-Line)
(0-41)

Caution: A diesel engine cannot tolerate dirt or water in
the fuel system. A tiny plece of dirt or a few drops of
water (n the injection system can cause damage to the
system.

Clean all external surfaces of the injection pump, includ-
ing all line connections and fittings that are to be discon-
nected. Clean the area around the injection pump gear
cover to prevent dint from entering the crankcase.
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Section 0 Engine Disassembly and Assembly

B Series Shop Manual

Preparatory Steps:

s Rermove all fuel lines.

s Remove the control linkage.

* Remove the fuel shutoff solenoid.

s Remove the fuel fiiter.

¢ Remove the fuel pump suppor bracket.

14 and 15 mm

Disconnect the lubricating oil supply line from the fuel

pump.

Disconnect tha lubricating oil supply line from the engine

block.

3377371 Barring Tool

Make sure the crankshaft has No. 1 cylinder at Top Dead

Center (TDC).

Rotate the engine until the timing pin engages.
Be sure to disengage the pin after locating TDC.

22 mm

Remove the nut and washer from the fuel pump shaft.
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Fuel Transfer Pump Removal (0-44) Section 0 Engine Disassembly and Assembly Group 00
Page 0-28 : - 'B Senes Shop Manual

' Two M8 x 1.25 Capscrews, 75 ﬁ\_m T-Bar, or Fuel
Pump Drive Gear Puller 3824469

Pull the pump gear from the drive shaft.

15 mm
@ Remove the four mounting nuts and injection pump.

R

Fuel Transfer Pump - Removal (0-44)
10 mm
Remove the fuel transfer pump, spacer, and gaskets.

@ NOTE: Refer to Compdnent Section 6 for fuel transfer pump
test procedures.

Tappet Cover - Removal (30-45)

10 mm

Remove the tappet cover and gaskét.

Dowrteaded
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Section 0 Engine Disassembly and Assembly Greup 00 Side Oil Fill Removal (0-46)

B Sernies Shop Manua|
. Side Oil Fill - Removal (0-46)

18 mm

If present, remeve the capscrews, side oil fill assembly
and rectangutar rng seal. Some engines may have an air
compressor oil drain connection attached at this location.
Remove the connection and rectangular ring seal.

Oil Cooler - Removal (0-47)
90-95 mm [3-1/2 to 3 7/8 1n] Filter Wrench
Remaove the oil filter.

10 mm

Remove all the capscrews, oil cooler cover, cover gasket,
oil cooler and cooler gasket.

NOTE: Refer to Component Section 7 for inspection
procedures.

Water Inlet Connection - Removal
(0-48) '
13 mm

Remove the water inlet connection and rectangular ring
seal. .
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Oil Pan Removal (0-49)
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Section 0 Engine Disassembly and Assembg Group 00
B Senes Shop Manual

Oil Pan - Removal (0-49)

|§-| 10 mm

Rotate the engine on the stand and remove the oll pan

@@ and gasket.

Suction Tube - Removal (0-50)
10 mm
Remove the suction tube and gasket.

NOTE: Refer to Component Section 7 for the suction tube
inspection procedure.

Rear Seal Housing - Removat (0-51)

LY

@ Remove the rear seal housing and|gasket.

Support the seal area of the rear seal housing and press/
@@ drive out the seal.
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Sectlon 0 Engine Disassembly and Assembly Group 00 Camshaft Removal (0-52)
B Senes Shop Manual Page 0-31
Camshaft - Removal (0-52)

Measuring Gear Lash (0-53)

Position an indicator on a tooth of the camshaft gear.

NOTE: The cylinder block position shown in the illustration
Is for clarity. The cylinder block must be positioned with the
crankshaft on top to keep the tappets in the bores.

cgggec

Note the camshaft gear backlash. Mark the camshaft
gear and crankshaft gear for further analysis if backlash @
exceeds limits.

Camshaft Gear Backlash Limit (A)

mm - in
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of adjoining gear when.checking
backlash or the reading will be the total of both gears.

ogsgrea

Rotate the crankshaft to approximately the TDC position
for number one cylinder. Failure to do so will resuit in the
camshaft catching on the connecting rods during cam-
shaft removal. ’

NOTE: The cylinder block is shown 1n an upright position 1n
the illustration for clarity.

cgogsca

]

] 75
Remove the thrust plate capscrews. g g3~

X
\

Y
\\\\‘\‘\‘HHH)
s
vz

\A
&
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Valve Tappets Removal (0-54) Section 0 Engine Disassembly and Assembly Group 00
Page 0-32 B Series Shop Manual

Visually Inspect the tappets to make sure they are off the
camshaft lobes.

© NS

block. Take care not to drop the thrust washer.

Service Tip: Rotate the camshaft while pulling outward
<=5 with a steady pressure during removal.

NOTE: Refer to Component Section 1 for disassembly and
inspaction.

@@ Remove the camshaft and thrust plate from the cylinder

€g900mb

Valve Tappets - Removal (0-54)

@ Remove the valve tappets. The engine can be rotated to
allow easy access o the tappets.

<= NOTE: Refer to Component Section 4 for inspection
proceures.

E——— 7 '
J_/—‘\\— ) . I XI1S00mg

Lube Pump - Removal (0-!55)
Measuring Backiash (0-56)
Position the indicator on a tooth of the lube pump gear.

ipggeia

A~
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Section 0 Engine Disassembly and Assembly Group 00 , lube Pump Removal (0-55)
B Series Shop Manual Page 0-33

Note the lube pump gear backlash. Mark the lube pump
gear and \dler gear for additional analysis if the limits are -

exceeded,

Lube Pump Gear Backlash Limits (A)

mm In
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of the adjoining gear when check-
ing backlash or the reading will be the total of both gears.

Ipegelb

Position the indicator on a tooth of the lube pump idler .
gear @

ipdgeic

Note the idler gear backlash. Mark the idler gear and
crankshaft gear for additional analysis if the limits are

exceeded.

Lube Pump !dler Gear Backlash Limit (A)

mm n
0.076 MIN 0.003
0.330 MAX 0.013

NOTE: Prevent movement of the adjoining gear when check-
ing backlash or the reading will be the total of both gears.

Ip9gad

13 mm

Remove the lube pump.
NOTE: Refer to Component Section 7 for inspection.

=
N
C RN Efe.e

- V
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Timing Pin Housing - Removal (0-57)

T25 Torx
Remove the timing pin assembly.

Gear Housing - Removal (0-58)

10 mm
Remove the capscrews, gear housing and gasket.

Plastic Hammer

The gear housing I1s positioned onto the cylinder block
with two dowel pins. Tap In the area of the dowel pins with
a plastic hammer if difficulty 1s encountered removing the

housing.
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Balancer - Removal (0-59)

Measuning Backlash (0-60)

Use an indicator to measure the backlash of the idier gear

(A) upper shaft gear (8) and lower shaft gear (C).

NOTE: Prevent movement of the adjoining gear when check-
ing backiash or the reading will be the total of both gears.

Balancer Gear Backlash

mm n
\dler (A) to (D) 0.088 MIN 0.003

0.420 MAX 0.017
Upper (B) to (A) 0.153 MIN 0.006
Shaft 0.355 MAX 0.014
Lower (C) 10 (B) 0:088 MIN 0.0083
Shaft 0.420 MAX 0.017

Record for use during inspection. Refer to Component

Section 1 for disassembly ard rebuild snstructions.

" Measuring the End Play (0-61)
Use an indicator to measure the end play of the (dler gear

(D) and shaft (E). .

Balancer End Play

mm n
) 0.130 MIN 0.005
0.630 MAX 0.024
(E) 0.075 MIN 0.003
0.175 MAX 0.007

Record for use during inspection. Refer to Component

Section 1 for disassembly and rebuilt instructions.

Locking the Balancer (0-62) '

Rotate the balancer gears until the timing marks are

aligned.
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Gy If the batancer shaft has a tapped hale, the shaft can be
%V locked In position by temporarily installing a M8 capscrew
through the housing and nto the shaft.

lg-' 4.5 mm Alien, 1 inch Wide Maslrmg Tape

Follow this procedure if the shaft does not have a tapped
hols. '

Wrap the 4.5mm allen wrench with masking tape until it
has a snug fit in the hole n the balancer-housing.

A
B

Approximately 10mm [0.4 inch]
10mm [0.4 inch]

1

Removing the Balancer (0-63)

ﬂ 8 mm Allen
\3

Loosen the socket head capscrews for the balancer idler
gear retainer. DO NOT REMOVE THE CAPSCREWS.

@@ Remove the No. 1 and No. 4 main beanng capscrews.
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disengages the slot in the retainer. Remove the balancer

Move the idler retaines until the pin in the No. 1 cap @@
assembly.

Piston and Rod Assemblies - Removal
(0-64)

Mark each rod cap according fo ¢ylinder.

Rotate the engine on the rebuild stand so the cylinder
bores are in a horizontal position.

Rotate the crankshaft so the pistons are below the carbon
deposits above the ring travel area.

Use a scraper or a biunt edged instrument to loosen the
carbon deposits. Do not damage the cylinder with the
scraper. '
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i Remove the remaining carbon with a Scotch-Brite® clean-
ing pad or equivalent.

Warning: To prevent serious eye damage wear eye pro-
A tection durning this operation.

use a high quality steel wire wheel installed in a drill or die
grinder.

NOTE: An inferior quality wire wheel will lose steel bristles
during operation, thus causing additional coritamination.

An alternative method to remove the carbon rnidge 1s to

Do not use the steel wire wheel in the piston travel
.area. Operate the wheel in a circular motion to remove
the deposits.

Ridge Reamer
If required, cut the ridge from the top of the cylinders.

Make sure ridge reamer does not gouge into the cyl-
inder bore or remove more metal than needed.

Mark each piston with the cylinder number.

Dunng assembly, the piston must be installed into the
corresponding cylinder number..

pigo0ge
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12 mm |§|
Remove the capscrews, rod cap and rod bearings.
Mark the cylinder number on the back side of the rod @@

bearings.

piston assembly out of cylinder bore. Care must be taken
not to mutilate the connecting rod or bearing.

Catch the piston with one hand while pushing the rod and @ @

NOTE: Disassembly of the piston/rod assembly i1s described @

in Component Section 1

Crankshaft - Removal (0-65)

23 mm. ﬂ
\$

Rotate the engine to a horizontal position so the mam

bearing caps are accessible. Remove the capscrews from @@

the main bearing caps.

The main caps should be numbered. It they are not, mark
them with the correct number.
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Remove the main bearing caps.

Do not pry on the main caps to free them from the cylinder
block. '

Use two of the mamn cap bolts to ‘‘wiggle’’ the main cap
loose, being careful not to damage the bolt threads.

Crankshaft Weight:

4 Cylinder 36 Kg [80 Ib]
6 Cylinder 55 Kg [123 (b]

Lift the crankshaft and gear from the cylinder block.

NOTE: Refer to Camponent Section 1 for disassembly and
Inspection.

Remove the main bearings from the cylinder block and
the man caps.

3/16 Inch Pin Punch
Remave the piston cooling nozzles.
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Instail the main caps in their corresponding positions. Gy S S S =
when correctly installed, the tangs (slots) should both be D%v Y

on the same side.

NOTE: #1 1s to the front of the block. J ’ '
) 1 _l

() o o o
mb900ta

Turbocharger Drain Tube - Removal
(0-66) .
3/4 Inch Drift & Hammer

Orive the drain tube out from the inside of the cylinder
block.

Cvlinder Block - Removing From the
Rollover Stand (0-67)

18 mm @

Remove the cylinder block from the rollover stand.

NOTE: Refer to Component Section 1 for cleaning and n- %@
spection of the cylinder block.
4B Cylinder Block Weght: o1 Kg [201 ) &= &
6B Cylinder Block Weight: 124 Kg [275 |b}

Engine Assembly (0-68)

Cylinder Block - Prepare for Assembly
- (0-69)

Instat! the cylinder block to the rotlover stand.

NOTE: Make sure the cylinder block has been cleanad and
inspected as described 1n Component Section 1
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ﬁ Caution: Be sure the cylinder bores are clean.

Vailve Tappets - Installation (0-70)
p.| Lubricate the tappets with Lubriplate 105®

aQy Install the valve tappets.
&2

Crankshaft - Installation (0-71)

23 mm

Remove the main bearing-caps.
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1/2 Center Puncl-ln

Install piston cooling nozzles even with or betow the bear-
ing saddle surface.

Cautlon: Be sure spray holes are clean and open.

Install the upper main bearings.

Make sure the bearing tangs are (n the notch in the bear-
Ing saddle.

Install the combination thrust and main bearing in the
second journal from the rear.
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Lubricate the bearings with Lubriplate 105®

Caution: Carefully install the crankshaft to aveld dam-
A age to the crankshaft main bearings, especially the thrust/
main bearing.

Install the crankshaft.
Crankshaft Weight:

® 4 Cylinder 36 Kg (80 Ib]
6 Cylinder 55 Kg [123 ib] !

VA
o

k3500t

//f Make sure the ring dowels have been installed into the
caps.

mbtdoha

Gl Install the Jower main bearings into the caps.
Lubricate the bearnngs with Lubriplate 105®

Make sure the bearing tangs are installed in the notch in
the bearing cap.
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The main bearing caps are numbered for location. Num-
ber 1 starts with the front of the block, and the numbers
face the oil coolelyr side of the engine.

mbadogh

Pasition the main bearings and caps. Gy

mbIOOhy

Lubricate the main bearing capscrew threads and un-
derside of the head with clean engine oil. D~

23 mm ' '
Tighten the capscrews evenly following the itlustrated %

sequence.
NOTE: When the engine Is equipped with a balancer the
main bearing oalfjs cannot be torqued until the piston and rod
assemblies are installed. Itis also necessary to establish Top <<=
Dead Center before the balances ¢an be installed. If a bal-
ancer is to be installed at a later procedure install and tighten
-No. 2, 3, and 5 main bearing capscrews until the main
bearing caps are seated and proceed to procedure {0-72).
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Follow these steps to tighten the capscrews.
|
Step Torque Value
1 60 Nem | 44 ft-Ib]
2 119 Nem [ 88 ft-Ib]
3 176 Nem [130 ft-1o]

The crankshaft must rotate freely.

A Check the bearing installations and the size of the bear-
ings if the crankshaft does .not rotate freely.

ks800dc

Position a dial indicator to measure crankshatft end play.

The dimensions of the thrust bear{mg and crankshaft
] - . Jjournal determine end play.
:J — -—A
—— _ Measure the end play.
" | .
mmmp— L | Crankshaft End Play Limits (A)
— Il mm mn
—— 1 0.432 MAX 0.017
Kag901na
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Piston and Rod Assemblies - Installa- g
tion (0-72) ° O
Rotate the engine on the stand until the crankshaft is o
vertical. "
NOTE: If the engine 1s rotated more than 90 degrees, the »
tappets will fall out. Q

°\

ck9o0wl

Piston Grading For 1994 Automotive Applica-
tions Only

When rebuilding an engine with the onginal cylinder block,
crankshaft, and pistons, make sure the pistons are in-
stalled in the original cylinder. If replacing the piston(s),
make sure the replacement piston(s) are the same grade
as the onginal piston. If a new cylinder block or crankshaft
1s used, the piston grading procedure must be performed
to determine the proper piston grade for each cylinder.

Install the connecting rod/piston assembly into the No. 1 gy
cylinder without the rings installed. Make sure the word ‘%V
“Front’’ on the top of the piston i1s toward the front of the
cylinder block.

NOTE: The connecting rod bearing shells must be installed 3] B
In the original connecting rod and cap. %’D’

Install the upper bearing shell in the connecting rod with
the tang of the bearing in the slot of the connecting rod.

Use clean lubricating oil to coat the inside diameter of the
connecting rod bearing shell.

catehg
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Install the bearing shell in the connecting rod cap with the
tang of the bearing In the slot to the cap.

Use clean lubricating oil to coat the inside diameter of the
bearing shell.

The four digit number stamped on the connecting rod and
cap at the parting line must match and be instalied on the
oil cooler side of the engine.

Install the connecting rod cap and capscrews to the con-
necting rod.

12 mm, Torque Wrench
Tighten the two capscrews.
Torque Value: 35 Nen [25 ft-lb]

3823495 Dial Indicator

Usae a fine grit stone to remove any burrs from the cylinder
block head deck.

Zero “0” the dial indicator to the cylinder block head
deck.
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Move the dial indicator over the piston directly over the
piston pin to eliminate any side-to-side movement. Do not
place the indicator tip on the anodized area.

Rotate the crankshaft to top dead center (TDC). Rotate
the crankshaft clockwise and counterclockwise to find the
highest dial indicator reading.

Record the reading.

Remove the piston/connecting rod assembly from the No.
1 cylinder and install the assembly into the No. 2 cylinder. %ﬂ
Repeat the procedure for every cylinder using the same
piston/connecting rod assembly. D—‘gb
&)

Determine the grade of the piston being used by referring NG use PART NUMBER
to !h hart i PROTRUSION GRADE 160175 190/230

e chart. .024-.028 [ 509mm-.711mm)] 3922571] 3922577

s , . .020-.024 (508mm-.608mm) 3922572| 1922578

Four digits on top of the piston are the last four digits of .016:020 (.406mm- 508mm) 1322573392257

the part number, 625-032 [711mm-B13mm 3522571 3922577

3927572 3922578

024-.028 { 608mm-.711mm
3522573 3922579

020-.024 (.50Bmm-.605mm

398257 3922877
3 2| 3822578
22573| 3922579

032-.036 { B13mm-.914mm|
,028-.032 [.711mm-.B13mm)]
,024-.028 (BOgmm-.711mm]

pigcoge

Ome  (Om O
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PISTON PROTRUSION

MEASURING MEASURED USE PART NUMBER
PISTON PROTRUSION GRADE 160/175 190/230
A .024-.028 {.609mm-.711mm) | A 3822571 3922577

A 020-.024 (.508mm-.609mm) B 3922572 3922578

A .016-.020 {.406mm-.508mm) C 3922573 3922579

B .028-,032 (.711mm-.813mm) A 3922571 3922577

B .024-.028 (.809mm-.711mm) B 3922572 3922578

B .020-.024 (.508mm-.609memn) C 3922573 3922579

C .032-.036 {.813mm-.914mm) A 3922571 3922577

C .028-.032 (.711mm-.813mm) B 3922572 3922578

c .024-.028 (.60$mm-,711mm) c 3922573 3922579

The specification for Piston Protrusion i1s 0.024 to 0.028 inch for emission controlled engines built after 1-1-94,

Piston and Connecting Rod Assemblies -
Installation

G Install the beartng shells 1nto both the rod and the cap.
L3V,

Make sure the tang on the bearing shells is in the slot of

$ § the cap and rod.

cx9bend

Lubricate the rod bearings with a light film of Lubriplate
O~ | 1os®

cxSbawe
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Lubricate the rings and piston skirts with clean engine oil.

PiS00wh

Position the rings. ap
NOTE: Refer to component section 01 for installation of rings D%V
on pistons.
pigrihb
75 - 125 mm [3-5 inch] nng compressor lm
Caution: If using a strap type ring compressor, make
sure the inside end of the strap does not hook on a ring _ >

gap and break the ring.
Compress the rings.

\\"‘-———-‘-
s
\\ pigtahb

Lubricate the cylinder bore with clean engine oil.

s o _o o Lo o2 o
5 M & gv 6 o
ﬁm foF9
= oo Soo ckabrwd
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Posltio'r} the rod journal for the piston to be Installed to
bottomn dead center (BDC).

e S
K

[ 1

k5900wn

Caution: Take care not to damage the cylinder wall when
inserting the connecting rod.

bdb Position the piston and rod assembly into cylinder bore
&\x) with the word “front’ on piston towards the front of the

] cylinder block.

£1900hd

™ Carefully push the prston into the bore while guiding fhe
¢ %V connecting rod to the crankshaft journal.

cx90019

Lubncate the threads and underside of the connecting
D~| rod capscrew heads with engine oll.

cx3cswb
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Caution: The four digit number stamped on the rod and
the cap at the parting line must match and be nstalled
on the oll cooler. side of the engine. :

Install the rod cap and capscrews to the connacting rod.

12 mm, Torque Wrench

< ; ; 5 cx9cshb

Alternately, tighten the two capscrews

Step Torque Value
1 35 Nem [26 ft-Ib)
2 70 Nem [52 ft-Ib]
3 100 Nem [74 ft-Ib]

oxfcsob

Measure the sida clearance between the connecting rod
and crankshaft. _

Do not measure the clearance between the rod cap
and crankshaft.

'Side Clearance Limits

mm tn
0.10 ‘MIN 0.004
0.30 MAX 0.012

Cx90Qth

Caution: The crankshaft must rotate freely.

Check for freedom of rotation  as the rod caps are In-
stalied. If the crankshaft does not rotate freely, check the
instatlation of the rod bearings and the bearing size.
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Gear Housing - installation (0-73)
Mallet
If removed, install the two gear ho'usmg dowel pins.

The tapered end of the dowel fits into the cylinder
block; install the pin to the bottom of the hole.

Install the gear housing gasket.

10 mm
Install the gear housing and capsclrews.
Apply Loctite 205 to the capscrews.

Torque Value: 24 Nsm [18 ft-lb]

Caution: Make sure the correct pump is installed. The 4
cylinder pump and 6 cylinder pump are not :nterchange-
able.

A = Four cylinder gerotor size
12.947mm [0.516 inch]
B = Six cylinder gerotor size

17.947mm [0.715 inch]

S
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Lube Pump - Instatlation (0-74)
Lubricate the pump with clean engine oll.

Caution: Fill the lube pump before Installation to aid
with priming during engine start up.

The idler gear pin fits into a locating bore 1n the cyl-
inder block.

install the lube pump.

The sealing plate on the back of the pump will seat on the

cylinder block and the capscrews should not draw the
flange up to the block.

13 mm

Tighten the capscrews in the sequence shown.
Torque Value: 24 Nem [18 fi-Ib]
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Caution: Be sure the gear backlash (s ¢orrect if install-
Ing a new pump.

Use a dial (ndicator to measure gear backlash.

Measure gear backlash.
Backlash Limits

A B
0.08 to 0.33 mm Q.OB to 0.33 mm
[-003 to .013 In] (003 to .013 n]

NOTE: Prevent movement of adjoining gears when checking
backlash or the reading will be the total of both gears.

Camshaft - Installation (0-75)

Rotate the crankshaft until the number one cylinder 1s
approximately at the TDC pasition. When properly posi-
tioned, the crankshaft gear alignment pin will be posi-
tioned mn the 12 o'clock position.

NOTE: If the crankshaft 1s not properly positioned, the cam-
shafl may contact the connecting rods durnng (nstallation.

Lubricate the camshaft bores with Lubriplate.

O~ |
NOTE: If cam bushing has not been mstalled, refer to Com-
@ ponent Section 1 for procedure.
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Lubricate the camshaft journals and lobes with Lubriplate
105® D,

. €g900wa

Position the camshaft/cam gear assembly into the cylin-
der block up to the last journal.

Refer to section 1 for assembly of cam gear on the cam-
shaft.

Install the camshaft. While pushing in slightly, rotate the
camshaft and carefully work the camshaft through the
camshaft bushings. As each camshaft journal passes
through a bushing, the camshaft will drop slightly and the
camshaft lobes will catch on the bushings. Rotating the
camshaft will free the lobe tfrom the bushing and allow the
camshaft to be Installed.

Before the camshaft gear 1s engaged with the crankshaft
gear, check the camshaft for ease of rotation. When In-
stalled correctly, the camshaft will rotate freely.

Lubricate the thrust plate with Lubriplate 105®

Align the timing marks as illustrated and install the thrust
washer.

} /\ cgbgeda
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E‘ 13 mm
g Push the camshaft into the cylinder block and install the
thrust plate capscrews.
S
&\x) Torque Value: 24 Nem [18 ft-Ib]

Measure the camshaft end piay.
End play 1s controlled by the thickness of the thrust piate

and the groove In the camshaft.

Camshaft End Play - Measuring (0-76)

Camshaft End Play Limits (A)

mm n
0.12 MIN 0.005
0.34 MAX 0.013

Caution: Be sure the backlash s correct for any replaced
gears.

Use an indicator to measure backlash.
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Camshaft Gear Backlash - Measuring (0-77)

Camshaft Backiash Limits (A)

mm in
.076 MIN 0.003
.380 MAX 0.018

Timing Pin - Installation (0-78)

Caution: The timing pin assembly 18 precisely located
on the gear housing to correspond to TDC for Cylinder

Number 1

Caution: The timing pin assembly must be relocated If

gear housings are interchanged.

10 mm, 15 mm

Rotate the cylinder block on the rebuild stand until the
combustion deck is positioned at the top and parallel to

the floor.

To relocate the assembly, temporarily install the crank-
shaft pulley and a fabricated wire pointer. Put a flat washer
between the pointer and gear housing to prevent damage

to the gear housing.

Fabricate a steal plate as shown In the illustration.
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15 mm

Use two flywheel housing capscrews to assemble the
plate over Cylinder Number 1

Rotate the crankshaft untit the piston contacts the plate.
Mark the puliey.

Rotate the engine in the opposite direction until the piston
contacts the plate.

Mark the pulley.

Mark the pulley for TDC which Is one-half the distance
between the first two marks.
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15 mm

Remove the plate and rotate the engine until the pointer
aligns with the. TDC mark.

Look for the timing pin hole in the camshaft gear. If it 1s
not visible, rotate the crankshaft cne complete turn and
align the pointer with the TDC mark.
EX
- t300we

T-25 Torx @ A N !
Install the timing pin assembly.
€ :

it9pimb

Push the pin Into hols in the cam gear to align the hous- G

£

Hold the pin in while tightening the torkscrews.

Torque Value: 5 Nem  [48 in-lb]

/77— \ ¥9pino
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Section 0 Engine Disassembly and Assembly Group 00
B Series Shop Manual

ﬂ 10 mm, 15 mm
Caution: Be sure timing pin 18 disengaged before rotat-

e ing the engine.
Remove the crankshaft pulley and wire pointer.

Balancer - Installation (0-79)

23 mm

Rotate the cylinder block on the relaxed stand until the
crankshaftis positioned at the top and parallel to the floor.

The number 1 and number 4 main bearing capscrews
must be removed to install the balancer.

Rotate the crankshaft until No. 1 piston is at Top Dead
Center. The engine must have a cylinder at TDC for
correct gear teeth alignment when the balancer s

installed,

Rotate the balancer gears until the timing marks are
aligned. The balancer must be kept In this position for
correct installation on the engtne.


http://www.manualslib.com/

Section 0 - Engine Disassembly and Assembly Group 00 Balancer installation (0-79)
B Series Shop Manual Page 0-63

13 mm

If the balancer shaft has a tapped hcle, the shaft can be @
locked in position by temporarily instatling a M8 capscrew
through the housing and into the shaft.

4.5 mm Allen, 1 Inch Wide Masking Tape

Caution: Make sure the idier gear retainer capscrews are
loose,

Follow this procedure if the shaft does not have a tapped
hole.

>

Wrap the 4.5mm allen wrench with masking tape untii it
has a snug fit in the hole In the balancer housing.

A = Approximately 10mm (0.4 inch]

B = 10mm ]0.4 inch] © I//©
X ! l pagpiha

Position the locked balancer assembly onto the main
bearing caps. The assembly must be located squarely
with the alignmem ears against the side of the caps.

bag00ohs

Align the slot In the Idier gear retainer with the focating pin &I | [
in the main bearing cap. Slide the balancer into position. %V

0290002
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The idler gear can be slightly rotated to help in alignment,

Lubncate the main bearing capscrew threads and the
underside of the capscrew heads with clean engine oil.

|

C1

If the capscrews do not install freely, check to be sure the
engine has a piston at TDC.

23 mm

Tighten the capscrews evenly and follow the illustrated

saquence.
Step Torque Value
1 60 Nem [ 44 ft-b]
2 119 Nem [ 88 ft-Ib]
3 176 Nem [130 {t-Ib)
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Section 0 Engine Disassembly and Assembly Group 00 Balancer Installation (0-79)
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Remove the locking capscrew or allen wrench from the
balancer. @Q}

bagpima

8 mm Allen
Tighten the 1dler gear retainer capscrews.
TJorque Vatue: 57 Nem [42 f-lD]

badrroa

Measure the idler gear backlash.

Backlash
mm In
0.088 MIN [0.003]
0.420 MAX [0.017}

tf the 1dier gear does not meet the specifications, loosen
the 1dlar gear retainer capscrews. Reposition the idler
gear and tighten the capscrews.

Torque Value: 57 Nem [42 fi-Ib)

The Crankshaft Must Rotate Freely

It the crankshaft does not rotate freely, make sure the
balancer does not have an interference.
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Crankshaft End Play - Measuring (0-80)
Use a dial indicator- to measure the crankshaft end play.

Crankshaft End Play Limlts

mm in
0.102 MIN 0.004
0.432 MAX 0.017

Rear Seal - Instailation (0-81)

Inspect the crankshaft flange and rear cover for dirt and
damage. Use a cleaning pad, Part No. 3823258, to re-

move dirt or rust deposits. Wipe the crankshaft flange dry.

ary Install the rear cover and gasket. Do not tighten the
%\7 capscrews to the correct torque value at this time.

G Thereplacement rear seal has a pilottool installed. Do not
D%V remove the pilot tool at this time.
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Section 0 Engwne Disassembly and Assembily Group 00 Suction Tube Installation (0-82)
B Series Shop Manual ' Page 0-67

Apply a mild soap to the rubber outside diameter of the
oil seal.

ksfsawa

seal kit. Drive the seal into the housing until the driver
bottoms.

NOTE: Alternately, drive the seal atthe 12, 3, 6 and 9 o’clock
positions to nstall the seal square to the crankshaft flange.

Use the alignnrent and installation tool packaged in the )
D35

rcBsend

Make sure the seal housing'is level with both sides of the
cylinder block oil pan rail. Tighten the rear cover
capscrews.

Torgue Value: 7 Nem [80 in-Ib)

Remove the seal pilot tool. Trim the gaskets even with the
oil pan mounting surface.

Suction Tube - Installation (0-82)
Position the suction tube and gaskst on the.cylinder block. ‘;>1lh
L

ck9toha
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@ 10 mm, 13 mm
Tighten the oil suction tube and brace capscrews.

Torque Value: 24 Nem  [18 ft-Ib)

Oil Pan - Installation (0-83)
Oil Pan Sealing Surfaces - Sealants

G Use Three Bond 1207-G® to fill the joints between the pan
V rail, gear housing and rear cover.

10. mm

Assembie the oil pan and capscrev\lls as illustrated.

Torque Value: 24 Nem  [18 fi-Ib)
IV,

17 mm
4| Install the drain plug and a new sealing washer.

Torque Value: 80 Nem {59 ft-Ib]
v
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Section 0 Engine Disassembly and Assembly Group 00
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Oil Cooler - Installation (0-84)

Caution: If a new element.is to be installed, be sure to A
remove the shipping plugs.

insert two capscrews through the oil cooler cover. Pack- 4] A
age the cooler cover gasket, oil cooler, oil cooler gasket %V

and oil cooler cover.

10 mm
Install the '‘package’ on the cylinder block.
Torque Value: 24 Nem [18 fi-ID]

Side Oil Fill - Installation (0-85)

15 mm

o

If the engine 1s so eqguipped, Install the side oil filt as-
sembly and o-ring.

Torque Value: 43 Nem  [32 f-lD]

\7

)

Fuel Transfer Pump - Installation (0-86)

Caution: When lnstal'[ing piston style transfer pumps,
alternately tighten the mounting capscrews. As the
capscrews are tightened, the transfer pump plunger 1s
pushed into the pump. Failure to tighten the capscrews
In an even manner can result in the plunger berng bent
or broken.

Install the fuel transfer pump, gaskests and spacer if using
a piston style pump.

Torque Value: 24 Nem [18 ft-ib) <
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Installation (0-87)
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Tappet Cover - Installation (0-87)
Gl Install the tappet cover gasket.

The tappet cover gasket must be instalted on the cover as
shown In the illustration.

SR Install the tappet cover and baffle with the illustrated
%V mounting capscrews and rubber seals. The remaining
’ capscrews and rubber seals will be installed later with the

fuel drain line.

10 mm

Torque Value: 24 Nem [18 {t-Ib)
® |
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Injection Pump - Installation (0-88)

Install the injection pump gasket. The Nippondenso EPS G\
and the Bosch P7100 injection purnp use a sealing o-rnng %p
instead of a sealing gasket. Make sure the o-ring is po-
sitioned properly and not damaged. Lubricate with clean

angine oil.

pegkna

Install the ksy In the keyway of the Bosch and CAV in- G
jection pump shafts. The Nippondenso EP9 and the Bosch %V
P7100 pumps do not require a key.

' pOkaha

Service Tip: To prevent the kay from falling out of the
keyway In the shaft, use a small punch to swell one side
of the key. When adequately expanded, it should require
a hammer to lightly tap the key into posiiton in the keyway.

pSkewa

Locate top dead center (TDC) for Cylinder Number 1 by
barring the engine while pushing in on the engme timing
pin until it engages.

i

; 11900wd
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Injection Pump [Instaliation (0-88)
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The injection pump drive gear has a tapered bore,
Orient the wide end of the taper toward the engtne
(timing marks away). The drnve gear for the Nip-
pondenso EP9 and the Bosch P7100 pump does not
have timing marks and must be positioned using the
tapered bore as a reference.

This table must be used to make sure of proper fuel
injection pump-to-engine timing. The critical parts list
(EPL) number from the engine data plate and the Control
Parts List Manual (Bulletin No. 3379133-20) must be used
to determine whether or not the engine i1s certified, and
if so, what year and regulating agency (EPA or CARB).

Given this snformation, use the table to determine which
letter on the fuel injection pump drive gear s aligned with
the camshaft gear.

Align the timing marks and set the' gear into the housing.

- Notiming mark afignmentis required for the Nippondenso

EP9, or Bosch Inline fuel pumps.

Locked Timed Injection Pump - Installation
(0-89)

Instail the pump. Make sure the key doesn't fall into the
gear housing.

NOTE: The keyway in the shaft of new and reconditioned
pumps will be locked in a position corresponding to the
keyway In the drive gear when cylinder number 1 1s at TDC.

If the Bosch, Stanadyne or CAV pump was not locked in
this position before removal and a timmg tool, Part No.
3377259, 1s not available for the Bosch pump, refer to
installing an unlocked pump, procedures (0-91 and 0-92),
Reter to Section & for the Nippondenso EP9 and Bosch

inlina timina nrmeradiira
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Section 0 - Engine Disassembly and Assembly Group 00 Injection Pump Instaliation (0-88
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Attach the pump by finger tightening the mounting nuts. 4] ™
The pump must be free to move.

0\

l . _JE 1p900ha

22 mm

Install the drive gear mounting nut and spring washer.
The pump can rotate slightly due to gear helix and clear-
ance. This I1s acceptable providing the pump 1s free to
move on the flange slots and the crankshaft does not
move.

Torque Value: 15 Nem [11 fi-lb]

This 1s not the final torque. The drive shaft nut will be
torqued to the final specification after the pump is
uniocked.

pHnuaa

13 mm or 15 mm

Rotate the pump to align the scribe marks and tighten the
mounting nuts. The Nippondenso EP9 and Bosch inline 4 B

do not have alignment marks. %‘U’
Torque Value
Nippondenso EP9 43 Nem [32 fi-Ib]
Bosch P7100 43 Nem [32 ft-Ib]

Lucas CAV, Stanadyne, Bosch VE 30 Nem [22 ft-Ib]

If a new or rebuilt Stanadyne, Bosch or CAV pump without
scribe marks i1s being installed, take up the gear lash by
rotating the pump against the direction of drive rotation.

Make sure the engine 1s at TDC.
Tighten the pump retaining nuts.
Torque Value: 24 Nem [18 ft-Ib] ®

A%
1p800db
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Injection Pump - Installation (0-88)
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| Injection Pumps - Unlocking (0-90)

14 mm

Loosen the Stanadyne and CAV pump lockscrew and
position the special washer with the large opening show-
ing behind the lockscrew head.

Torque Value: 20 Nem [15 ft-Ib] (CAV)
12 Nem { 9ft-Ib] (Stanadyne)

8 mm Allen or 10 mm Hex

The special washer for the Bosch pump is wired to the
pump and must be installed under the lockscrew.

Tighten the pump lockscrew.
Torque Vatue: 13 Nem [10 ft-Ib]

34 mm

The Nippondenso EPS has a plastic timing pin and spring
which is located under the cap on the outboard side of the
pump. This pin locates the pump shaft to correspond with
TDC for number one cylinder. To unlock the pump, the
spring 1s placed under the head of the timing pin and the
cap installed.

Torque Value: 70 Nem [50 ft-lb]

Service Tip: If difficulty ts expenienced with disengaging
the plastic timing pin, use a small flat blade screwdriver
to pry the pin free.
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Section 0 Engine Disassembly and Assembly Group 00
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The Bosch P7100 has a timing pin located under a cap on
the outboard side of the governor. To unlock the pump the
position of the pin is reversed under the cap.

Disengage the timing pin.

22 mm or 27 mm
Tighten the drive gear mounting nut.

Torque Value
Stanadyne, Bosch and CAV (Rotary)
Nippondenso .EP9
Bosch P7100

D

65 Nsm [ 48 f-Ib]
123 Nem  [91 ft-b)]
165 Nem [122 ft-b]

Chisel, Hammer

It a rebuilt pump s being installed, permanently mark the
Injection pump flange to match the mark on the gear
housing. The Nippondenso EP9 and Bosch P7100 do not
require timing marks.
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Unlo<):ked CAV Injection Pump - Installation
(0-91

Locate Top Dead Center (TDC) for Cylinder Number 1 by
barring the engine while pushing in on the timing pin until
it engages.

If the shaft of a Lucas CAV pump was not locked with the
engine at TDC, rotate the pump shatft to align the key and
the keyway In the gear.

Secure the pump by finger tighten(ng the three mounting
nuts.

Disengage the TDC pin.

22 mm

Secure the drive gear with the mounting nut and lock
washer.

Torque Value: 85 Nem. [48 ft-Ib]
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13 mm '
Rotate the pump to align the scribe marks on the pump X
and gear housing. =
Torque Value: 30 Nem [22 ft-Ib]
NOTE: if no timing marks exist, refer to Bulletin Nos. &>
3810348-01 or 3810486.

Unlocked Stanadyne DB4 Injection Pump -
Installation (0-92)

Locate top dead center (TDC) for cylinder number 1 by
rotating the crankshaft white pushing in on the tirning pin
antil it engages.

ISV

1 ‘N9

Rotate the fuel Injection pump drive shaft In the direction
of pump rotation to align the timing line on the weight
retainer hub with the line pn the cam ring.

Position the fuel injection drive shaft locking key plate in
the locked position. Turn the locking screw in until contact Locked 7 e
IS made with the drive shaft. /(
Torque Value: 12 Nem [106 in-Ib) ¢
‘% o1
"

=8waha
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Injection Pump - Installation (0-88) Section 0 Engine Disassembly and Assamblg' Group 00
Page 0-78 B Sernies Shop Manual

Verify the timing marks are aligned after lock timed.

|
|
|

Install the fuel injection pump timing cover.

Secure the pump by finger tightening the mounting nuts.

@ 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.
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22 mm

Secure the drive gear with the mounting nut and washer.
NOTE: This 1s not the final Yorque value.

Torque Value: 15 Nem  [11 fi-Ib]

Disengage the timing pin.

22 mm
Tighten the drive gear mounting nut.
Torque Value: B85 Nem (48 ft-ib]

13 mm |§|
Rotate the pump to align the scribe marks on the pump
and housing.

Tighten the mounting nuts.
Torque Vaiue: 30 Nem [22 ft-Ib]
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Unlocked Bosch VE and P7100 Injection
Pump - Installation (0-93)

VE Installation

The following procedure was written for those without
immediate access to a fuel pump timing tool, Part No.
3377259. The procedure for timing an unlocked Bosch
VE fuel pump with the pump off of the engine i1s grven In
Section 5. If the pump is Instelled using the folfowing
procedure, it should be adjusted to the exact timing
using tool No. 3377259 before being put Iinto sarvice.
This procedure is avallable in Bulletin Nos. 3810348-01
and '3810486.

Locate top dead center (TDC) for Cylinder Number 1 by
rotating the crankshaft white pushing 1n on the timing pm
until it engages.

The Robert Bosch VE pump uses a spring loaded cam
mechanism that makes positioning the keyway more dif-
ficult.

To align the Robert Bosch VE keyway, secure the pump
in a vise and install the {ock washer and nut on the drive

shaft.

8 mm Allen or 10 mm Hex

Remove the special washer by locosening the lockscrew.
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B Sertes Shop Manual Page 0-81
22 mm; 8 mm Allen or 10 mm Hex

Turn the shaft so the key I1s aligned with the hash mark on @

the seal housing. a

Lock the pump shaft by tightening the lockscrew. G\

Torque Value: 30 Nem (22 ft-ib] ®

N
p9snwc

striking the wrench with a sharp blow in a counterciock-

Remove the dnve nut and washer from the drive shaft by %@

wise direction.

pinuma

Be sure the timmng pin is disengaged.

Caution: Make sure the key does not fall into the gear
housing.

Install the pump. ng
VY
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Secure the pump by finger tightening the three mounting
nuts. The pump must be free to move in the slots.

22 mm }
(=] Install the drive gear mounting nut and lock washer on the

%s pump drive shaft.
Torque Value: 15 Nem  [11 ft-Ib] '
NOTE: This is not the final torque value. The drive shaft
nut will be torqued to the final specification after the
® pump s unlocked.

VT

/-o

ﬂ 8 mm Allen or 10 mm Hex
. Loosen the Bosch pump lockscrew and position the-spe-

cral washer behind the lockscrew haad.
@ Tighten the tockscrew In the unlocked position.
Q Torque Value: 13 Nem [10 ft-1b]

fpOwahd

ﬂ 22 mm
Tighten the drive gear mounting nut.
Torgue Value: 65 Nem  [48 ft-Ib]

1p9geon
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13 mm

Rotate the pump to align the scribe marks on the pump
and housing. .

Tighten the three -mounting nuts.
Torque Value: 24 Nem  [18 ft-Ib]

Disengage the TDC pin.

Be sure the backlash 1s correct for replaced gears.
Use a dial indicator o measure backlash.

Pump Gear Backiash Limit

A = .076 to .330 mm [0.003 to 0.013 in]
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10 mm

Attach the injection pump support bracket. Finger tighten
all capscrews betfore final tightening.

NOTE: Tighten the capscrews which attach the bracket to
the block (1) before tightening the capscrew which secures
the bracket to the pump (2).

Torque Value: 24 Nem (18 fi-lb]

P7100 Injection Pump [nstallation
Make sure the engine has Cylinder No. 1 at TDC.

The injsction pump also has a timing pin (1), located in
the governor housing, to position the pump shaft to cor-
respond with TDC for Cylinder No. 1 The pin is to be
reversed and stored In the housing (2) after the pump is
Installed. .

24 mm
Remove the access plug.

= uil
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Remove the timing pin. @@

If the timing tooth 1s not aligned with the timing pin hole,
rotate the pump shaft until the timing tooth aligns.

OP=

Reverse the position of the pin so the siot of the pin will
fit over the timing tooth In the pump.

Install and secure the pin with the access plug.

Jse a 50/50 mixture of clean engine oil and STP® or
:quivalent to lubrnicate the gear cover housing to ensure
he Injection pump will slide into the housing sasily.

“\ “ 1200w a
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Also lubnicate the mounting flange of the injection pump.

NOTE: The P7100 injection pump driveshaft has a provision
for a Woodruff key, however, it 1s not required. Timing mark
alignment i1s not required for the P7100 drive gear.

Make sure the fuel injection pump drive gear inside di-
ameter and the shaft outside diameter are clean and dry
before the gear Is installed.

D Slide the.pump shaft through the drive gear and position
%V the purmp flange onto the mounting studs.

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

Do not attempt to pull the pump flange into the gear
housing with the mounting nuts as damags to housing will
occur.

|§_| 15 mm
Install the mounting nuts.

Torque Value: 43 Nem |32 ft-Ib]
&\
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30 mm
Install the retaining nut and washer.
Torque Value: 15 Nem [11 ft-lb]

To prevent damage to the timing pins, do not exceed the
torque value given. This i1s not the final torque value for
the retaining nut.

@D &

ip2nuoa

Disengage the engine timing pin.

it9pima

24 mm

Remove the fuel pump timing pin plug, Reverse the po-
sition of the pin and install the pin, plug, and sealing
washer.

Torque Value: 15 Nem [11 ft-Ib]

30 mm

Tighten the fuel pump drive nut.

Torque Value: 165 Nem [122 ft-Ib]

Install the gear cover access cap hand tight.

ip9geoa
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10 mm
Install the fuel pump mounting bracket capscrews.

Install the fuel lines, controt linkage and turbocharger
wastegate line.

Torque Values:

24 Nem [18 ft-Ib]
32 Nem [24 fi-Ib]
@ Nem [80 1n-ib]

High Pressure Fuel Lines
Low Pressure Fuel Supply Fitting
AFG Fiftings

8/16 In

install the external oil feed line at the inboard side of the
fuel pump and the main oil rifle.

%v Torque Value: 10 Nem [7 fi-Ib]

Accessories - Instaliation (0-94)

Install the cover plate or any additional gear drivenac
cessories (hydraulic pump, airr compressor, efc.) as
needed. '

NOTE: When gear driven accessones are installed, be sure
to install the correct support bracket.
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Section 0 Engine Disassembly and Assembly Group 00 Flywheel Housing Installation (0-95
B Senes Shop Manual Page 0-8
Flywheel Housing - Installation (0-95)

If removed, Install the two ning dowels.

Dnve the dowels in until they are against the bottomn of the b‘)‘.b )
bore. Q)

ck@dohc

Install the rectanguiar seal and lubricate with Lubriplate®
105..

15 mm
Install the flywheel housing.
Torque Value: 77 Nem [57 ft-Ib]

Flywheel - Installation (0-96)

Install the flywheel.

Caution: Install two capscrews in the front of the crank-
shaft or otherwise lock the crankshaft to tighten the
flywheel capscrews. Do not use the timing pin to lock the
engme.

fw300ha
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Water Pump Installation (0-97)
Page 0-90

{ha00ca

wpgorhb

wpS0ome

wp900da
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n 18 mm
Follow the illustrated segquence to tighten the capscrews.

Torque Value: 137 Nem [101 ft-Ib] sequence

Water Pump - Installation (0-97)
g Install the o-ring 1n the groove In the water pump housing
D

ﬂ 13 mm
Install the water pump.

&I Torque Value: 24 Nem  [18 ft-Ib]
&

®

Rotate the water pump to make sure it turns freely.
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Front Cover - Installation (0-98)

Lubricate the front gear train with clean engine oil.

Caution: The seal lip and the sealing surface on the
crankshaft must be free from all oil residue to prevent
seal leaks.

Thoroughly clean and dry the front seal area of the
crankshaft.

3824498 Installation Tool
Leave the plastic pilot installation tool in the lubricating oil
seal.

Position the seal on the service tool, Part No. 3824499,
with the lubricating oil seal dust lip facing outward.

NOTE: Properly support the front cover lubricating oil seal
flange to prevent damage to the lubricating oil seal and front

cover.

Press the lubnicating oil seal into the front cover from the
back side of the cover toward the front side of the cover.

Press the lubricating oil seal until the service tool bottoms
against the front cover.
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G Apply a thin bead of Three Bond™ 1o the cover side of the
front cover gasket only..

NOTE: Do not remove the plast'ic seal pilot tocl from the
tubricating oil seal at this time. Use the plastic seal pilot tool
to guide the seal on the crankshaft.

Install the gasket and front cover on the engine.

\ i gcnshb

10 mm

lgl Remove the alignmentinstaliation tool after tightening
the capscrews,

@@ Torque Value; 24 Nem [18 ft-b]

.gt9tamb

G Install the tront cover access cap and seal.

geBevhe

Cylinder Head - Installation (0-99)

Caution: Make sure the cylinder hegd and block surface
are clean and not nicked or gouged.

Mallet

if rernoved, 1nstall the two cylinder he'{:\d dowels. Drive the
dowels to the bottom of the dowel bore.
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Caution: Be sure the gasket 1s correctly aligned with
holes m the block. A

Position the head gasket over the dowels. ap
DQV

Carefully put the cylinder head on the block and seat it Gy
omto the dowels. %V

Cylinder Head Weight:

4 Cylinder 36 .Kg [80 Ib) ®

6 Cylinder 51.3 Kg [114 Ib]

Push Rods - Installation (0-100)

Position the push rods into the valve tappets.

Lubricate the push rod sockets with engine oil.
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Rocker Levers Installation (0-101)

rh9sswa

Section 0 Engine Disassembly and Assemblgh Group 00
o

X9

v
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Rocker Levers - Installation (0-101)

Lubricate the vaive stems with engine oil.

14 mm, Flat Blade Screwdriver

Completely loosen the rocker lever adjusting screws.

NOTE: The rocker lever pedestals are aligned with dowels.
Install the pedestals.

Lubricate the 8mm pedestal capscrew threads and under
the capscrew heads with engine oil.

Iinstall the capscrews finger tight.
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Section 0 Engine Disassembly and Assembly Group 00 Cytinder Head Tightening (0-102)
B Series Shop Manual Page 0-95

Lubricate the 12mm pedestal/head capscrew bolt threads
and under the capscrew heads with engine oli.

Install the capscrews finger tight.

Lubricate the threads and under the heads on the re-

maining head capscrews with engine oil. O~
Install the capscrews finger tight. : Gy
3

0 7\ knécswd [

Cylinder Head - Tightening (0-102)

Use the illustrated sequence to tighten the cylinder head
capscrews.

kagcsma

Follow the numbered sequence as shown above and
tighten all capscrews to 90 Nm [66 ft-ib].

Nch?oa/!
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Cylinder Head Tightening (0-102)
Page 0-96
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Follow the numbered sequence and recheck the torque
on all capscrews to 80 Nm [66 fi-Ib].

Follow the numbered seguence and tighten ONLY THE
SIX LONG CAPSCREWS (No. 4, 5, 12, 13, 20 ,21) to 120
Nm [89 ft-Ib)].

Follow the numbered sequence and turn all capscrews an
additional 90° of rotation.

As an overcheck to make sure all capscrews have been
rotated 20° check the torque on all capscrews 10 136 Nm
[102 ft-Ib]. If any capscrews turn at 136 Nm (102 ft-1b)
loosen only that capscrew and retighten using the above
mentioned sequence.
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Section 0 Engine Disassembly and Assembly Group 00 Valve Clearance Adjustment (0-103)
B Series Shop Manual Page 0-97

13 mm

Tighten the 8mm pedestal capscrews.
Torque Value: 24 Nem [1B ft-Ib]

Vaive Clearance - Adjustment (0-103)

Turn the valve adjustment screws in until they touch the
push rod sockets. Loosen them one full turn.

Locate TDC for Cylinder Number 1

Disengage the timing pin.
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Valve Clearance Adjustment (0-103)
Page 0-98
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Valve Stem to Rocker L.ever Clearance

Intake Valve

0.254 mm
[0.010 In]

Exhaust Valve
0.508
{0.020 1n]

The clearance 1s corrdet when some rasistance can be
“felt’* when the fesler gauge is pulled through the space
between the valve stem and rocker laver.

Adjust the valves as indicated in the following illustrations,
Tighten the locknuts and check the clearance again.

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

Caution: Perform step A of the valve set procedure with
Cylinder Number 1 at TDC compression stroke (timing
pin will engage).

Step A Four Cylinder

Valve

Cylinder | = Intake E = Exhaust

SEWN =

Set)
Do not Set)

-
1
nn

Step A Six Cylinder

Valve

Cylinder | = Intake E = Exhaust

DO1THAh N —

(" = Set)
(- = Do not Set)

Perform Step B of the valve set procedure with Cy!-
inder Number 1 at TDC plus 360 degrees (timing pin
will not engage).

Mark the crankshaft and front cover. Rotate the crankshaft
one fulf turn.
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Step B Four.Cylinder

Valve
Cylinder | = Intake E = Exhaust
1
2
3

4

(* = Set)
(- = Do not Set)

Step B Six Cylinder
Valve

Cylinder | = Intake E = Exhaust
1
2
3
4
5
€
(* = Sel)
(- = Do not Set)

Injector Nozzles - Installation (0-104)

Apply a coat of anti-seize compound to the threads of the D\gb
&\

injector holg-down nut and between the top of the nut and
Injector body (A). Avoid getting anti-seize compound in
the fuel drain hole (B).

Assemble a sealing washer on each injector.
Use only one seallng washer. '

NOTE: A light coat of clean 15W-40 engine oil between the
washer and injector can help to keep the washer from falling
during installation.
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Valve Covers Installation (0-105)
Page 0-100

fishdoa
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24 mm Deep Well Socket
Install the injectors.

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

NOTE: The protrusion on the side of the nozzle fits nto a
notch In the cylinder head to orient the injector. :

Caution: Some sockets can damage the sealing surface
of the fuel drain outlet.

Valve Covers - Installation (0-105)
16 mm

Assemble the gaskets, valve covers, o-rings and special
capscrews.

Torque Value: 24 Nem (18 ft-Ib]

Manifold Cover - Installation (0-106)
3375066 Sealant

Apply sealant to the capscrews as shown in the iliustra-
tion.

Install the manifold cover, gasket and capscrews,

Do not tighten the capscrews until the high pressure line
brackets are assembled.
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Section 0 Engme Disassembly and Assembly Group 00 Fuel Lines Instailation (0—108)
B Senes Shop Mdaual Page 0-10

Aftercooler - Installation (0-107)
3375066, 3823494 Sealant m

Apply sealant, Part No. 3375066, to the capscrews as
shéwn n the illustration.

Apply 2 4 mm bead of sealant, Part No. 3823494, around
the sealing surface of the aftercooler as shown In the
illustration.

Install the aftercooler. Do not tighten the capscrews until
the high pressure-fuel line brackets are installed.

Fuel Lines - Installation (0-108)

17 mm

Install the fuel fiter supply line.

The banjo fittings at the filter head require sealing wash-
ers on each side of the line. The banyo fitling with the vent
screw s used to Iinstall the pump supply line.

(pStbha

Injection Pump Supply Line - Iinstallation
(0-109)

17 and 14 mm
~ Install the Bosch njection pump supply line.

{0V e st~ B
T o \\\\“‘;\

s S5
S
<SS R e @y

24 Q\\“\\W’?/ W

2,

G5 ke

17 and 14 mm

Install the injection pump fuel suppiy line for the CAV or
Stanadyne njection pump.

IpStbhb
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Fuel Lines Installation (0-108) Section 0 Engine Disassembly and -Assemblg Group 00
Page 0-102 B Series Shop Manual

19 mm and 17 mm »
@ install the Bosch P7100 injection pump fuel supply line.
Torque Value: 32 Nsm [24 ft-Ib] -

( lﬁ\ ’(E‘ )3 gcana

Fuel Drain Manifold - Installation (0-110)

10 mm
Use new sealing washers for the fuel drain manifold.

Instalf the fuel drain manifoid.
Torque Value: 9 Nem {80 in-Ib]

Injection Pump Vent Line - Installation (0-111)
10 and 19 mm ~
Connect the Bosch injection pump vent.

10 and 16 mm

Connect the injection pump vent for the CAV or Stanadyne
Injection pump.
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18 mm
Connect the Bosch P7100 njection pump vent.

Torque Value: 32 Nam [24 {t-Ib]

High Pressure Fuel Lines - Installation (0-110)
Assemble the high pressure fusl lines.

The number one cylinder dslivery valve 1s marked on the
pump as lllustrated.

4 cylinder
6 cylinder

nu
>

D

Firing Order
4 Cylinder 6

DOoOw>»
oo
(SN ARE

oy

ANOOWO

13 mm
Tighten all of the manifold cover capscrews.

Torque Value: 24 Nem (18 ft-Ib]

14 mm, 17 mm

Makae sure that the high pressure lines wilt not rub against
other engine components.

Tighten the high pressure lines at the injection pump and
Injectors sacurely.

Torque Value: 24 Nem [18 fi-Ib]

Downloaded from www.Manualslib.com manuals search engine

R

Fuel Lines Installation (0-108)

Page 0-103

s T (1S
SRRy
:\a . ‘p(ﬁr

Imecvm



http://www.manualslib.com/

Ll
|

KS8 (Remote Mounted) Installation (0-113)

Section 0 Engine Disassembly and Assemblg Group 00
Page 0-104 ho

B Series p Manual. |

J

—| & Use new sealing washers when installing the tube.
&

\\ l |§-| 12 mm and 13 mm
\ & Install the air fuel contro! tube.
\

tegidma

KSB (Remote Mounted) - Installation
(0-113)
13 mm and 10 mm

Install the remote mounted KSB valve (I equipped) as
- illustrated. .

Torque Values

Mounting Capscrew 24 Nem {18 ft-lb]
Banjo Screw 8 Nem (6 ft-1b]

: AR Connect the KSB wiring.
M B &

Fuel Filter Head - Installation (0-114)

2[R |f the optional dual filter s to be used, install the adapter
%V and square cut sealing ring.

fishdmb
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oil.

24 mm

Install the dual filter head.

Tighten the nut. [
t»t'

Torque Value: 32'N*m [24 ft-Ib]

Lubricate the sealing ring and-the center hole withengine 3] ™
_ 3‘7

Temporarily install fuel filter(s). : _
SR
&)/

NOTE: When the engine is ready to be put into service, fill
the filter(s) with clean #2 diesel fuel and tighten 1/2 turn after
the lubricated gasket contacts the filter head.

Exhaust Manifold - Installation (0-113)

“Package’' the exhaust manifold capscrews and gaskets bgb
J

on the manifold. Apply anti-seize compound to the
capscrews.

NOTE: The bead on the exhaust manifold gasket can be
installed in either direction.

13 mm
Install the exhaust manifold and gaskets.
Torque Value: 43 Nem [32 ft-Ib]

Follow the sequence shown.
Downloaded from www.Manualslib.com manuals search engine
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Turbocharger - Installation (0-116)

< Install the turbocharger gasket and apply antl-seize com-
D
%p pound to the mounting studs.

15 mm
IEI Install the turbocharger.

G\ Torque Value: 45 Nem  [33 ft-Ib]
&

®

It required, loosen the turbine housing capscrews and
position the bearing housing to install the turbocharger
drarn tube.

13 mm

Install the hose and clamps on the turbocharger drain
tube loosely. Install the dramn tube and gasket on the
turbocharger.

Torque Value: 24 Nem (18 fi-ib]
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if the drain tube In the block was removed, apply sealant
Part Number 3375068 to the sealing surfaces.

22 mm Open End Wrench, Hammer

Install the tube in the block so it 1s aligned with the turbo-
charger drain tube.

Screwdriver

Position the turbocharger drain hose 1o connect the drain
lubes; tighten the clamps.

13 mm

If loosened, tighten the turbocharger turbine housing
Capscrews.

Torque Value: 20 Nem (15 ft-Ib]
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Turbocharger Instzliation (0-116) Section 0 Engine Disassembly and Assembly Group 00
Page 0-108 B Senes Shop Manual
|

7/16 Inch

if required, loosen the compressor housing v-band clamp
and position the housing to align with the air crossover
tube,

-—|bgciwa

i 7/16 Inch Plastic Hammer
@ Tighten the band clamp. Tap around the clamp with a

. plastic hammer ang tighten again.
Torque Value: 8.5 Nsm [75 in-Ib]

@ Screwdriver or 5/16 inch

Install the air crossover tube and clamps and tighten.
ng Torque Value: 8 Nem [71 In-Ib]
Ga\x) 5 Nem [44n-lb]

G M Install the boost control capsule actuator hose.
& |
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Caution: The Turbocharger must be prelubricated.
Pour 50 to 60cc |2 to 3 0z.] of clean engine oil into the oil

Thermostat Installation (0-117)
Page 0-109

inlet fitting on top of the turbocharger while spinning the
turbocharger impeller to distribute the oil in the bearing.

16 mm and 19 mm 'El

Install the oil supply line.

Tighten the fittings securely. Ug‘b
S\

Torque Value: 15 Nem [11 ft-Ib]

35 Nem [26 ft-Ib] (on turbocharger) ®

coolant return tube (2).

Connect the aftercooler coolant supply tube (1) and the 4] R

Thermostat - Installation (0-117)

"Package" the lifting bracket and thermostat gasket to .G\
(&5

the thermostat and thermostat housing. Position the rub-
ber seal as shown.
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10 mm

install the “‘package”’

&N\ Torque Value: 24 Nem  [18 fi-lp]
L3

Vibration Damper - Installation (0-118)
15 mm

Install the crankshaft pulley/vibration damper.

Torque Value: 125 Nem [92 ft-Ib]

Fan Hub - Installation (0-119)
10 mm

Install the fan hub.

Torque Value: 24 Nem [18 fi-lD]

10 mmor 13 mm
Install the fan hub pulley.
Torque Value

8 mm Capscrew 24 Nem [18 fi-Ibj
10 mm Capscrew 43 Ne*m (32 ft-Ib]
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B Series Shop Manual Page 0-111

Belt Tensioner - Installation (0-120)

5 mm Allen l§]

Install the tensioner bracket to the cylinder head.

Tighten the socket head screws. &b ~\
Jorque Value: 24 Nem {18 ft-lb) S ..’@'o)@

Q

13 mm

Position the belt tensioner on the bracket and secure it
with the capscrew.

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

NOTE: Somse tensioners can be bolted 1o two different lo-
cations on the bracket. Install into the location dictated by
your requirsment.

Water Inlet Connection - Installation
(0-121)

Caution: Do not tighten at this time. To avoid misalign-
ment and overstressing the lower support mounting ear

on the alternator, leave the capscrews loose until all the
alternator parts are nstalled.

Install the water Inlet connection and sealing ring.

Alternator - Installation (0-122)

10 mm

Assemble the alternator bracket to the thermostat hous-
Ing.

Torque Value: 24 Nem [18 ft-Ib)

€n800ha
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Position the alternator on the bracket and secure it with
the mounting capscréw and spacer.

Do not tighten at this time.

Caution: Do not tighten at this time. To avoid misalign-
ment and overstressing the lower support mounting ear
on the alternator, leave the capscrews loose until ali the
alternator parts are instalied.

Install the alternator link.

Check the alternator putley vtsually or with a straight edge
to make sure it 1s aligned with the other pulleys and 1s
parallel to the front face of the bllock.

After all parts are assembled, tighten all capscrews in the
following sequence:

1 Alternator-io-alternator bracket capscrew.
2. Lower brace-to-alternator capscrew.

3. Alternator-to-water inlet capscrew.

4. Water inlet-lo-block capscrews.

NOTE: Wrench size and torque value 1s determined by the
make and model of alternator. Refer to the Engine Compao-
nent Torque Values.
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Drive Belt - Installation (0-123)

3/8 inch Square Drive |§:|
Lift the tensioner and install the beilt.

Service Tip: If difficulty 1s experienced istalling the drive .
belt (the belt seems 100 short), position the belt over the “&\&/

grooved pulleys first and then while holding the tensioner
up, slide the belt over the water pump pulley.

Oil Filter - Installation (0-124)

Lubricate the fifter seal and tighten the filter according to gb
the filter manufacturer's Iinstructions. Dq

Be sure to use the carrect filterfor your engine. Fieeiguard
LF33451s used only for the 4B engine. Fleetguard LF3349
can be used for the 4B and 6B engine.

{19ethb

Rollover Stand - Engine Removal
(0-125)

18 mm

install the rear lifting bracket.

Torque Value: 77 Nemn [57 fi-lb]

Remove the engine from the rollover stand.
Engine Weight

4B engine (wet) weight: 325-350 Kg [715-770 Ib]
68 engine (wet) weight: 410-440 Kg [910-870 Ib]

emsQoke
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51900hd
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Starter - Installation (0-126)

l—g-_[ 10 mm
Install the starting motor.

pgg Torque Value: 43 me [32 ft-Ib}

®
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Section 1 - Cylinder Block - Group 1

Section Contents
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Cylinder Block - Exploded View

28 @ 23

ck900g|
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Section 1 Cylinder Block Group 1 Cylinder Block Exploded View
B Seres Shop Manual Page 1-5
Iltem Part Name Qty. Remarks
1 Block, Cylinder 1
2 Cap, Main Bearing 5 7 for 6B
3 Screw, Hex Hd Cap (Flg) 10 M14-2.0 x 119
4 Ring Dowel 10
5 Bushing, Cam 1
6 Plug, Expansion 2 1.0 1n.
7 Plug, Expansion 4
8 Plug, Expansion 3 .70 1n.
9 Plug, Expanston 1 Not used with Turbocharger
10 Tube, Turbo Qil Drain 1
11 Plug, Expansion 1 3/8 In.
12 Plug, Expansion (Welch) 1 237 1n.
13 Pin, Dowel 2
14 Ring, Dowel 2
15 Ring, Dowel 2
16 Nozzle, Piston Cooling 4
17 Piug, Pipe 2 1/8 NPTF
18 Piug, Pipe 1 1/2 NPTF (N/A Only)
19 Plug, Expansion 1 Use w/o side oil fill
20 Seal, Rectangular Ring 1
21 Tube, Oil Filler 1
22 Screw, Rex Head Cap 2 M12-1.75x25
23 Cap, Filler 1
24 Rod, Connecting 4 6 for €8
25 Cap, Connecting Rod 4 6 for 68
26 Boli, Connecting Rod 8 12 for 6B
27 Beanng, Connecting Rod 8 12 for 6B
28 Bushing 4 6 for 6B
29 Piston 4 6 for 68
30 Pin, Piston 4 B for 6B
31 Ring, Retaiming 8 12 for 6B
32 Ring, Piston (Top) 4 6 for 6B
33 Ring, Piston (Mid) 4 6 for 6B
34 Ring, Piston (Oil) 4 6 for 6B
35 Crankshaft 1.
36 Gear, Crankshaft 1
37 Pin, Dowel 1
38 Bearing, Main (Lower) 5 7 for 6B
39 Bearing, Main (Uppet) 4 6 for 6B
40 Bearing, Main {Thrust) 1
41 Camshaft 1
42 Gear, Camshaft 1
43 Key 1
44 Support, Cam Thrust 1
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Page 1-6
Item Part Name Qty. Remarks
45 Screw, Hex Hd Cap 2 M8-1.25x20
48 Housing, Balancer 1
47 Bearing, Needle 2
48 Bearing,Needle 2
49 Bearing, Needle 2
50 Shaft, Balancer 1
51 Shaft, Balancer 1
52 Race, Inner Bearing 6
53 Pin 8
54 Key 2
55 Gear, Balancer Shaft 1
56 Gear, Balancer Shaft 1
57 Weight, Balancer Counter 3
58 Screw, Hex Head 10
59 Collar, Thrust 2
60 Plate, Thrust Bearing 1
61 Plate, Thrust Bearing 1
62 Screw, Hex Head 2
63 Gear, Idler 1
64 Bearing, Needle 1
65 Retainer, Gear 1
66 Screw, Socket Head 2
67 Gasket, Gear Cover 1
68 Housing, Gear 1
69 Gasket, Gear Housing Cover 1
70 Gear Cover 1
71 Screw, Hex Head (Flange) 4 M8-1.25x50
72 Screw, Hex Head (Flange) 16 M8-1.25x16
73 Screw, Hex Head (Flange) 7 M8-1.25x50
74 Seal, Rectangular Ring 1
75 Cover, Access Hole 1
76 Plate, Data 1
7 Screw, Drive 2
78 Plate, Data 1
79 Screw, Drive 2
80 Seal, Rectangular Ring 1
81 Housing, Timing Pin 1
82 O-Ring 1
83 Pin, Timing 1
84 Ring, Retaining 1
85 Screw, Round Hex (Torx) 2 M5-0.8x17
86 Seal, Front Crank 1
87 Pulley, Crankshaft 1
88 Screw, Hex Head (Flange) B M12-1.25x36
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Section 1 Cylinder Block Group 1 Cylinder Block General Information
B Series Shop Manual Page 1-7

Cylinder Block - General Information
The B-Series engine Is available in 4 cylinder or 6 cylinder versions.
Most parts are common between the 4 and 6 cylinder versions (e.g. pistons, rings, connecting rods, water pump).
In general, the only parts that differ between.the 4 and 6 cylinder versions are those that must change due to the
difference in number of cylinders (e.g. crankshaft, block ¢asting, cylinder head, etc).
Camshaft:
The camshaft end clearance 1s determined by the clearance between the camshaft and the thrust plate.

Camshafts that are damaged or worn on the fuel transfer pump lobe or valve lobes must be replaced. Cummins
Engine Company, Inc. does not recommend the-grinding of camshaft lobes.
Crankshaft:

The crankshaft 1s a balanced, forged steel, full fillet hardened unit. The 4 cylinder crankshaft has 5 main bearing
Jjournals and the 6 cylinder crankshaft has 7 main beanng journals. All of the upper main bearing shells are the
sama except for the next ¢ last journal which uses a flanged upper bearing shell. The flanges gn the upper bearing
shell control the end thrust of the crankshaft.

Oversize main bearings, thrust bearings, and connecting rod bearings are available for service. Cummins Engine
Company, Inc. recommends regrninding ALL of the main bearing or the connecting rod journals when ONE requires

regrinding.
Cylinder Block

The cylinder block has provisions for the oil cooler housing, thermostat seats, coolant bypass line, water pump
volute, oif pump housing, water pump inlet, and bored piston cylinders with spacing between cylinders to provide
room for dry liners, if needed for service.

Oil Seals

All erankshaft seais on the B Series are Teflon lay-down fip (scroll) type. The Teflon lay-down lip type seal does
not contarn a spring on the back of the sealing lip. The sealing lip i1s a thin, stiff piece of Teflon.

Teflon seals must be dry before ingtallation. Do not lubricate the seal lip or the shaft.

After the first few turns of the shaft, a thin film of Teflon ss transférred irom the seal lip to the shaft. If the shaft or
seal 15 not clean and dry, this transfer will nof occur and the seal will leak.

Pistons

The pistons have a cast aluminum body and 3 nng grooves. The top ring groove on turbocharged engines has a
ni-resist insent with a Keystone profile. The pistons for different engine configurations are similar in appearance,
but are not interchangeable. Always check the part humber to be sure the correct piston s used during piston
replacement.

Vibration Damper

Six cylinder engines are equipped with a vibration damper to control the torsional vibration of the crankshaft. A
vibration damper 1s engineered for use on a specific engine model.

It 1s not economical to repair a vibration damper 1n the field. Install a new or a rebuilt damper if Inspection indicates
the damper i1s defective.
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Section 1 Cylinder Block Group 1
B Series Shop Manua|

Cylinder Block - Service Tools

The following special tools are recommended to perform procedures in Group 01 The use of these
tools 1s shown in the appropriate procedure. These tools can be purchased from your local Cummins
Authorized Repair Location.

Tool No. Tool Description Tool lilustration
Cup Plug Drniver
3823524
3823520
Gear Splitter (for use on pre-1991 engines).
3823585
Camshaft Gear Installation Kit
3823589 @@
®
@ e
: 3823589
Piston Ring Expander f
3823137

3823137

I
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Section 1 Cylinder Block Group 1 Cylinder Block Group Inspection Checklist

B Senes Shop Manual Page 1-9
Cylinder Block Group Inspection Checklist
Head Deck Flatness .. ..ccuvvriiiiiiie v cee e e e eretreeta e rerreaet At e r e en e et eaenraannn, . D
Main Bearng Bore Diam et er. . ..o it e re et e L et e e e et e mn e em e e evernee al
Camshaft Bore DiamiEter. ..o et e e e e et et e s et a e e w
TAPPEY BOT@ DIAMIEIET ... ittt ettt e et e e e et e g e e e e e arn e e e 0
Build Up of Deposits 1N the COOIaANt PASSATES ...ttt it et et e e e e e e e e st s b e eares 0
Crankshaft Seal Wear Surfaces ................................................................................................................ o
(SlaTe BE-Ta YoV F- N1 W Ta 0] o - VR = TaTa! ] 5T FO OO TP (m]
Vibration Damper Index Line and Rubber Member .......................... BTN U R ORI .0
Visually Inspect Piston Assemblies for Damage ......ccoo i et et ]
Measure the Piston SKirt Diameter.....ooccoi i ve e e e e en e e PP )
] (o] B = 1y o IR @7 1% T UL = O P S U 0
Y LT U oI (-l g Ty (o) T o [ T = o T S P a
Visually Inspect the Connecting Rod ASSembIy ..., et e O
Connecting RO Pin BoOre DiaiMEler ..oiiii ittt vt arr et e ae et e et ettt am e e et tan s et tas st tenes s eaasseneaneessenns D
T g = =T Vgl a T R == =V Lo =S O O S o
Connecting Rod Bearing ClEaranCe .....v. v iari it a vt st ee e e e e v st aa e e s e r b et redans T 0
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Cylinder Block Precheck Before Disassembly (1-01) Section 1 Cylinder Block Group 1
Page 1-10 ' B Series Shop Manaal

Cylinder Block - Precheck Before
Disassembly (1-01)

Thoroughly clean the cylinder block with steam.

Visually inspect the cylinder block for damage that would
@ prohibit reuse.

Cylinder Block - Disassembly (1-02)

3/8 Inch Square Drive
Remove the pipe plug from the water passage.

1 mm
Remove the pipe plugs from the oil passages.

0 .
T exepxme
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Section 1 Cylinder Biock Group 1 Cylinder Block Disassembly (1-02)
B Series Shop Manual Page 1-11

Dritl- Motor, 3mm [1/8 inch] drill bit, Slide Hammer, .

No. 10 Sheet Metal screw.

Drill a 3mm [1/8 Inch] hole and use a slide hammer
equipped with a No. 10 sheet metal screw to remove
expansion plugs.

Remove the expansion plugs from the oil passages. @@

Punch,. Visegrips®, Hammer

Remove the large expansion plugs (58.06 mm [2.29 in.]}
from the coolant passages.

Care should be taken not to drive the expansion plug into’
the water Jacket, especially the plug on the end of the
block.

Service Tip: If it becomes apparent the cup plug 1s not
going to pivot In the bore, use a center punch to catch the
edge of the cup plug and pry agatnst the block to pivot the
plug out.

ckéepm

Hammer, Punch

Remove the small expansion plugs (25.07 mm [11n.]) by
driving the plugs into the water jacket.

Mechanical Fingers

Retreve the plugs through the water passages in the top
of the block.
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@ Remove the expanston plug from the camshaft bore.

nd

Universal Bushing Installation Tool

Remove the camshaft bushing.

Cylinder Block - Cleaning (1-03)

Use clean solvent and a brush to clean the main oil
drilling.

Use clean solvent and a brush to clean the main bearing
to cam bore oil drilling.
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Section 1 Cylinder Block Group 1 Cylinder Block Cleaning (1-03)
B Series Shop Manual Page 1-13

Use clean solvent and a brush to clean the psston cooling
nozzle bores.

Use clean solvent and a brush to ¢lean the main oll rifle
to overhead oil drilling.

Use clean solvent and a brush ta clean the oil coolsr oil
passages.

¢x900ap

Gasket Scraper
Thoroughly clean all gasket sealing surfaces.
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Cylinder Block Cleaning (1-03) Section 1 Cylinder Block Group 1
Page 1-14 B Senes Shop Manua|

- Clean the combustion deck with a Scotch-Brite® cleaning
N pad or equivalent and diesel fuel or solvent.

O
°'© ck8008y

E{l Brush, 400 Grit Sandpaper, Diesef Fuel

Thoroughly clean all cup plug holes.

Caution: Excessive deposits may be cleaned in an acid
tank, but the cam bushing must first be removed.

Buitd-up of deposits in the coolant passages can cause
@ engine overheating.

Be sure the coolant passages are clean.

Warning: Use protective measures to prevent personal
njury:-

The block may be cleaned in a hot tank using a soap and
water sofution without removing the cam bushing.

30
Minutes

¢k900el
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Section 1 Cylinder Block Group 1
B Senes Shop Manual

After nnsing with clean solvent, use compressed air to dry
the block.

Cylinder Block - Inspection (1-01)

Inspect the cylinder bores for glazing.

A surface without glaze will have a crosshatched-appear-
ance with the lines at 25 to 30 degree angles with the top
of the cylinder block.

If de-glazing i1s required, refer to procedura number (1-05).

inspect the cylinder bores for damage or excessive wear.

Measure the cylinder bores.

Piameter
mm In
102.000 MIN [4.0161]
102.116 MAX [4.0203]

Out-of-Roundness: .038 mm [.0015 In]
Taper- 0.076 mm [.003 In]

Oversize pistons and rings (0.5 mm and 1.0 mm oversize)
are available for re-bored cylinder blocks.

Measure the cylinder block overall flatness:
End-to-End 0.076 mm [0.003 In.)
Side-to-Side. 0.051 mm [0.002 n.]

Visually inspect for any localized dips or imperfections. If
present, the cylinder head deck must be reground.
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Cylinder Block
Page 1-16

Inspection (1-01)

Section 1 Cylinder Block Group 1
B Senes Shop Manual

Inspect the main bearing bores for damage or abnormal
wear,

Install the main bearings and measure main bearing bore
diameter with main bolts tightened to 176 Nem [130 ft-Ib).

NOTE: Record this measurement for use in determining
@ main bearing clearance as described in procedure (1-12).

———

Diameter
mm In
83.106 MAX 3.2720

Torque the main bearing capscrews to 176: Nem [130
ft-Ib]. Measure the main bearing bore with the bearing

=Ry removed.
&

@@ Remove the beanng and install the main bearing cap.

Diameter

in
87.983 MIN 3.4639
88.019 MAX 3.4653

Inspect the camshaft bore without the bushing for scoring
or excessive wear.

Diameter No. 1

mm in
57.222 MIN 2.2528
57.258 MAX 2.25483

Measure the diameter of camshaft boraes No. 2 through
No. 5,

Diameter No. 2-5

mm m
54.089 MIN [2.1298]
54.164 MAX [2.1324]

Service bushings are available and must be used if wear
exceeds above dimensions.


http://www.manualslib.com/

Section 1 Cylinder Block Group 1 Cylinder Block De-Glazing (1-05)
B Series Shop Manual Page 1-17

Inspect the tappet bores for scoring or excessive wear.

Diameter
mm n
16.000 MIN [0.630])
16.055 MAX (0.632]

("‘M . K'erbﬂaf

NOTE: if the cylinder head or cytinder block 1s out of spect-
fication, the out of specification surface must be machined.
Refer to the Alternative Repair Manual, Bulletin No. 3666109,
for re-surfacing information.

Cylinder Block - De-Glazing (1-05) ..
New piston rings may not seat in glazed cylinder bores.

De-glazing makes the bore ““rough’ 10 hslp seat the rings.
The size of the bore 15 not changed by proper de-glazing. Glazed

Improper de-glazing wilt change the size of the bore.

De-Glazed

8 O & 0 o (
\Z”_fm 5 Pa0ad ]

A correctly de-glazed surface will have a crosshatched
appearance with the lines.at 15 to 25 degree angles with
the top of the cylinder block.

X

R
:::’;’ ’&}’é

8
O
LSRN
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Use a drill, a medium grit Flexi-Hone and a mixture of
equal parts of diesel fuel and SAE 30W engine oil to
de-glaze the bores.

The crosshatch angle 1s a function of drill speed and how
fast the hone 1s moved vertically.

This illustration shows the result of the drill speed 1s too
slow or the vertical stroke 15 too fast.

This illustration shows the result of the drili speed 1s too
fast or the vertical stroke 1s too slow
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NOTE: Vertical strokes must be smooth continuous passes
along the full length of the bore.
Inspect the bore after 10 strokes.

Caution: Be extremely careful not to hone the bore out
of specification.

A sizing hone can be used to remove minor grooves or to
correct minor out of taper.

Taper: 0.076 mm [0.003 in]

Operate the sizing hone similarly to the Flexi-Hone.
Inspect the bore after 10 strokes.

Immediately clean the cylinder bores with a strong solu-
tion of laundry detergent and hot water.

After rinsing, use compressed air to dry the block.
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Cylinder Block Group 1

d Pipe Pl Installation (1-06 Section 1 :
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Page 1-20

=, Check the bore cleanliness by wiping with a white, lint
free, lightly oiled cloth. If grit residue is still present,

re-clean.

Wash the block in solvent.
Use a brush to clean all oil passages.

Expansion and Pipe Plug - Installation
(1-06)

All expansion plug bores in the block are machined to a
standard english dimension (i.e., 11/16.1n, 1-1/4 1n, etc.).

To achieve the correct press fit of the expansion plug in
the bore, the expansion plug must be larger than the bore
diameter and the expansion plug driver must be smaller
than the bore diameter. Therefore, expansion plugs and
their drivers are not made to a standard english dimen-

sion.

The plug drivers are called out by the dimension of the

bore they are to be used on (i.e., a 1 in driver for 1" bore).
The expansion plugs are called out by Cummins part
number (a dimension is also listed for reference).

Apply a bead of Three Bond, Part No. 3823494, around
the outside diameter of all expansion plugs before
installing.
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Section 1 Cylinder Block Group 1 Expanston and Pipe Plug Instaliation (1-06)
B Series Shop Manual Page 1-21

Drive all expansion plugs in until the outer edge Is flush G
with the counter sink In the block. - &5

Refer to procedure (1-07') for camshaft expansion plug
installation.

ckSephd

Apply a ftilm of pipe plug sealant, Part No. 3375066, or
equivalent, to the threads.

Install and tighten the pipe plugs.
Refer to the following chart for torque values.

Tighten pipe plugs to the appropriate torque values. @ Pipe Plug Torque Vaiues
Size Torque Torque
Actud In Alummum In Caet lron or
Thresd Thread O.D. Componeants Sisol Components
n. mm in] ‘| Nem {ft-1bs) Nem - [Mlbg]
1116 8.1 {0.32) .6 {451+ib) 15 nol
8 104 [0.41) 15 tiof 20 [75)
174 19.7 10.54] 20 {15l 25 (20}
8 17.3 |0.88) 25 (20) a5 (251
12 216  (0.89) 36 (25) s5 (40)
34 207 (1.05) 45 1951 76 155}
s K5 [1.22] 60 {4s) 95 79
th 42.2 [1.66) 75 {651 115 {e5]
1Y2 48.3 11.90] ;53 85) 135 (100)
ckB8ppos

Driver Part No. 3823524 (Coolant Passages), Part
No. 3823520 (Oll'Ritle) .

Expansion plug locations. Front of block.
1 Expansion Plug Part No. 3900965 (58.06 mm)
2. Expansion Plug Part No. 3800956 (17.73 mm)
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Camshaft Expansion Plug Installation (1-07) Sectlon 1 Cylinder Block Group 1
- Page 1-22 B Series Shop Manual

Driver Part No. 3823524 (Coolant Passages)
@ Pipe plug and cup plug locations. Right side of block.
(1 Expansion Plug Part No. 3812090 (58.06 mm)
¥ 5. Pipe Plug, 0.50 in (1/2 In)

VA

No. 3823520 (Oil Rifie)

&y Expansion plug locations. Rear of block.
1 Expansion Plug Part No. 3812090 (58.06 mm)

2. Expansion Plug Part No. 3900956 (17.73 mm)

|§-| Driver Part No. 2823524 (Coolant Passages), Part

- Dnver Part No. 3823520 (Oll Rifle), Part No.
3376816 (Crankcase), Part No. 3376817 (Alternate
Oil Fill), Part No. 3822372 (Alternate Dipstick Holes)

Pipe plug and expansion piug locations. Left side of block.

L7 Expanston Plug Part No. 3900956 (17.73 mm)
Expansion Plug Part No. 3814035 (25.75 mm)
Expansion Plug Part No. 3900955 (9.80 mm)
Expansion Plug Part No. 3900958 (32.03 mm)
Pipe Plug, 0.125 in (1/8) NPTF Hex Head

o & N

Camshaft Expansion Plug - Installation
(1-07)

Apply a bead of Three‘Bond, Part No. 3823494, around
the outside diameter of the camshaft expansion plug.

ckSepwd
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Section 1 Cylinder Block Group 1 Camshaft Bushing Instaliation (1-08
B Senes Shop Manual Page 1-2

Posltion the plug with the convex side out.

Large Drift, Hammer
Expand the piug with a large drift and a hammer.

Expand the plug until the convex side 1s flush wlth
the block.

Camshaft Bushing - Installation {(1-08)
Mark the camshaft bushing and block to align the oil hole.

ckBbswa
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Apply a bead of Loctite™ 609 to the edge of the bushing
that will be Installed to the rear of the bore. Apply the
Loctite™ to 270 degrees of the diameter of the bushing,
sae the illustration. Use care to not apply Loctite™ near to
or ih line with the oil hole.

Universal Bushing installation Tool
IEI Install the camshaft bushing flush with the block.

Sb

Be sure the oil hole 1s aligned.

A 3.2mm [0.126 In) diameter rod must be able to pass
through the hole.

Measure the installed camshaft bushing.

Camshaft Bushing Bore

mm n
54.107 MIN 2.1302
54.146 MAX 2.1317
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Dipstick Tube - Replacement (1-09) ——

Pliers 4 @
if the dipstick tube I1s l1oose or damaged, remove it from

the cylinder btock. %@

Apply sealant, Part No. 33750868, to the new dipstick tube.

Use a hex head capscrew to drive the tube into the block. db

Cylinder Block - Storing (1-10)

If the block 1s not to be used tmmediately, lubricate all D
surfaces to prevent rusting. i
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Crankshaft - Cleaning (1-11)

Clean the crankshaft oil drillings with a brush.
B Rinse In clean solvent and use comprassed air to dry.

Ctlean the oil seal woar surfaces with diesel fuel and
crocus cloth.

k890w

Crankshaft - Inspection (1-12)

Inspect the crankshaft seals wear surfaces for scratches
or grooving.

If shaft i1s grooved, install a wear sleeve.

) Inspgct the rod and main journals for deep scoring, over-
<€) heating, etc.
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Determining Main Bearing Clearance

Measure the main journal diameters and determine main
bearing clearance.

Main Bearing Journal Diameter

mm in
82.962 MIN 3.2662
83.013 MAX 3.2682

Out-of-Roundness: 0.050mm [0.002 In]
Taper: 0.013mm [0.0005 in]

Bearing Clearance = Main Bore Diameter with bearing
installed minus (=) Crankshaft Main Journal Diameter.

Maximum Bearing Clearance: 0.119mm [0.0047 in]

Crankshaft Gear - Replacement (1-13)

Remove the crankshaft gear.
Use a heavy duty pulier.

2 Ib Steel Hammer, Gear Splitter Part No. 3823585

An optional tool 1s available to spiit the crankgear off of
Pre-1991 crankshatfts.

Service Tip: Always use a large steel hammer when split-
ting the crankshaft gear. Lead hammers absorb the shock
required to break the gear.

Remove all burrs and make sure the gear surface on the
end of the crankshaft 1s smooth.
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Hammer

If previously removed, install the alignment pin until it
bottoms.

Caution: The gear will be permanently distorted if over-
heated. The oven temperature should never exceed
177°C [350°F].

Heat the crankshaft gear in a preheated oven for 45 min-
utes at 149° C [300° F].

Apply a thin coating of lubricant to the nose of the
crankshaft.

Warning: Wear protective gloves to prevent personal in-
jury.

Install the hot gear up to the crankshaft shoulder with the
timing mark out.
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Camshaft - Cleaning (1-14)

Wash the camshaft and gear with solvent and a lint free
cloth.

Camshaft and Gear - Inspection (1-15)

Inspect the lift pump lobe, valve lobes and bearing jour-
nals for cracking, pitting or scoring.

Inspect the gear teeth for pitting; look for cracks at the root
of the teeth.

Measure the fuel transfer pump lobe and valve lobes.

Dlameter at Peak of Lobe

mim n
Intake 47,040 MIN 1.852
47 492 MAX 1.870
Exhaust 486.770 MIN 1.841
47222 MAX 1.859
Lift Pump 35.500 MIN 1.398
36.260 MAX 1428
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Measure the bearing journals.

Journal Diameter

mm in
53.962 MIN 2.1245
54.013 MAX 2.1265

Camshaft Lobe Pitting Reuse Critenia (1-16)

@ A single pit should not be greater than the area of a2 mm
[.079 1n] diameter circle.

Interconnection of pits 1s not allowable and is treated as
one pit.

The total pits, when added together, should not exceed a
circle of 8 mm [0.236 In].
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Only ong pit is allowed within + or - 20 degrees of the
nose of the cam lobe.

Camshaft Lobe Edge Detenoratlon (Break-
down) Criteria (1-17)

The area of edge deterioration shouid not be greater than
the equivalent area of a 2 mm [0.079 in] circle within +
or - 20 degrees of the nose of the cam lobe.

Outside of the + or - 20 degrees of the nose of the cam
lobe, the areas of edge deterioration should not be greater
than the equivalent area of a 6 mm [0.236 in] circle.
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Camshaft and Gear Inspection (1-15) Section 1 Cylinder Block Group 1
Page 1-32 B Senes Shop Manua]

The first of the following illustration shows normal polish and a casting flaw within the nose area. Both of these
conditions are acceptable for reuse.

The following three illustrations show wear patterns that are not acceptable for reuse.
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Camshaft Gear - Replacement (1-18)
Camshaft Gear - Removal (1-19)
Remove the gear.

Remove all burrs and smooth any rough surfaces caused
by removing the gear.

Camshaft Gear - Installation (Heated Gear
Method) (1-20)

Install the key.

Lubricate the camshaft surface with Lubriplate 105,
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Caution: The gear will be permanently distorted.if over-
heated. The oven temperature should never exceed A 177°C
177°C [350°F]. [350°F]
Heat the camshaft gear in a preheated oven at 149°C o
(300°F] for 45 munutes.
Heat the gear for bolted camshafts (steel gear) to 177°C
(350°F].

3 =

cgdgew

N
Wear protective gloves to prevent personal injury. ﬁ
Install the gear with the timing marks away from the cam-
shalt. G
A,
Be sure the gear I1s seated against the camshaft
shoulder.

L/

1]
}
i
'
1
N
)
b

cg9asen

Automotive engines, manufactured before 1994, that
use Bosch P7100 fuel pumps require a camshaft
capscrew be instatled. Refer to procedure (1-21)

27 Nem [20 fi-Ib)

180 Degraes

(E=="
¢  cpfboha

lf the camshaft 1s not to be used iImmediately, lubnicate the
lobes and journals to prevent rusting. )
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Camshaft Gear - Installation (With Special
Tool 3823589) (1-21)

Description Qty.
Screw Press
Yoke

Rods

Torque Arm
Retainer
Nuts

3823589

ST IENERECRN 2
G = =2 ) =& =i

™ Assemble the screw press, yoke, rods, nuts, and camshaft
%V gear with the chamfered side of the gear facing the
camshaft.

Chamfer

cgSgewe

shaft gear. Position the gear and tool assembly on the
camshaft with the yoke placed over the end camshaft
% bearing journal.

Clean all oil and lubricant from the camshaft and cam-

Hand-tighten the screw press and engage the gear to the
camshaft and keyway.
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Once the gear i1s properly started on the camshaft, insert
the torque arm into the screw press and, using a wrench
with the screw press, install the camshaft gear.

NOTE: Do not exceed 100 ft-Ib of torque while installing the
gear. Do not use an impact wrench with this or any other
Cummins special tool. It can damage the engine parts or the
tool.

While turning the screw, the effort required should In-
crease steadily until the gear seats against the camshaft
shoulder.

When the gear is properly installed, the gear 1s in contact
with the shoulder on the camshatft.

\

LD

(I

Disassemble the camshaft gear installation tool and re-
move the camshaft retainer. %‘9

Automotive 1991 engines with Bosch P7100 inline injec <= @ 27 Nem [20 fi-Ib]
tion require a camshaft capscrew be installed. Refer to E I
procedure (1-22).

cgoboha

=
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cg9gese
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Camshaft Capscrew - Installation
(1-22)
Be sure the gear is seated against camshaft shoulder.

Using a .001 inch feeler gauge, check to see if the feeler
gauge can be inserted between the gear and the shoulder
on the camshatt. If the feeler gauge can be inserted, the
gear 1s not properly seated.

Insert the camshaft capscrew into the gear retainer and
install the capscrew/retainer assembly into the camshatt.

Torque the camshaft capscrew to 27 Nem [20 ft-Ib].

After torquing the camshaft capscrew to 27 Nem [20 ft-Ib],
then rotate the capscrew an additional 180° of rotation.
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Rubber Element Vibration Damper -
Cleaning and Inspection (1-23)

Clean the damper with hot soapy water and a brush. After
rinsing with clean water, use compressed air to dry. :

dad0led

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

daglss

Inspect the rubber member for deterioration and missing
pieces. If pieces of rubber are missing or the member Is

more than 3.18 mm [1/8 in] below the metal surface, ‘
replace the damper. | @ ]

NOTE: Also look for forward movement of the damper ring
on the hub. Replace the damper if any movement has
occured. '

OK o
oo

dag0gsb

Viscous Vibration Damper Cleaning and Inspection:

Check the mounting web for cracks. Check the housing
for dents or raised surfaces. Replace the damper if any
of these defects are identified. Refer to replacement pro-
cedure In this section.

dad00sd
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Clean the damper with a solvent cleaner.

The viscous damper 1s filled with a silicone fluid. After
many hours or use, the silicone fluid may become thscker
and expand. To determine if the damper thickness (s
correct, remove the paint from the damper In four loca-
tions on either side of the damper. Measure and record
the thickness of the damper in four places. Measure the
thickness 3.175 mm [0.125 inch] from the out side of the
damper. Replace the damper if its thicknass varies by
more than 0.25 mm J0.010 inch].

Spray the damper with spol check developer, Type
SKD-NF or its equivalent. Heat the damper In an oven
(rolled lip side down) at 93°C [200°F) for 2 hours.

Caution: Wear protective gloves to-prevent personal in-
Jury when handling parts that have been heated.

Remove the damper from the oven and check for fluid
leakage. If there I1s leakage, replace the damper.
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Piston and Connecting Rod - Disas-
sembly (1-24)

Remove the retaining rings.

Remove the piston pin.
Heating the prston 1s not required.

Piston Ring Expander Part No. 3823137
Remove the piston rings.

Piston, Pin and Connecting Rod -
Cleaning (1-25)

Caution: Do not use the bead blast method to ¢clean the
piston. The piston will be damaged by blast material
embedded In the aluminum.

Soak the pistons in cold parts cleaner.

Soaking the pistons overnight will usually loosen the car-
bon deposits.
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Caution: Do not clean the pistons and rods in an acid
tank.

Wash the pistons and rods In a strong solution of laundry
detergent in hot water.

Caution: Do not use a ring groove cleaner and be sure
not to scratch the ring sealing surface In the piston
groove.

Ciean the rematning deposits from the ring grooves with
the square end of a brokzn ring.

Wash the prstons again in a detargent solution or sotvent.
After rinsing, use compressed air to dry.

Piston Inspection (1-26)

Inspect the piston tor damage and excessive wear. Check
the top, ring grooves, skirt and pin bore.
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Measure the piston skirt diameter as illustrated.

Diameter
mm In
101.823 MIN (4.0088)
101.887 MAX [4.0113)

Use a new piston ring to measure the clearance in tha ring
groove.

Ring Clearance

mm 14
Toep No Check Needed
(Turbocharged)
Naturally 0.075 MIN [0.003]
spirated) 0.150 MAX [0.006]
intermediate 0.075 MIN [0.003
0.150 MAX [0.006
Oil 0.040 MIN [0.002]
Control 0.130 MAX (0.005]
Measure the pin bors.
Diameter
mm n
40.006 MIN {1.5750]
40.025 MAX [1.5758]

Piston Pin - Inspection (1-27)

Inspect the piston pin for nicks, gouges and excessive
wear.

Measure the pin diameter.

Diameter
mm In
39.990 MIN [1.5744]
40.003 MAX [1.5749]

Downloaded from www.Manualslib.com manuals search engine

G

&)@

Piston Pin Inspection (1-2
Page 1-4

pI900Lc

pigbric

— -

pi9plta



http://www.manualslib.com/

Connecting Rod Inspection (1-28)
Page 1-44

]

'

cx8brta

ks900nt

Downloaded from www.Manualslib.com manuals search engine

Section 1 Cylinder Block Group 1
B Series Shop Manual

Connecting Rod - Inspection (1-28)

Caution: The {-Beam sectlon cannot have dents or other
damage. Damage to this part can cause stress risers
which will progress to breakage.

Inspect the rod for damage and wear.

Measure the pin bore (with bushing nstalled).
1991 Specitications

Diameter
mm in
40.053 MIN [1.5769]
40.076 MAX [1.5778]
1994 Specifications
Diameter
mm in
40.018 MIN 1.5756
40.042 MAX 1.5765

Rod Bearnng Clearance - Checking
(1-29)

Measure the crankshaft bore with the bearnngs installed
and the capscrews tightened to 99 Nem {73 fi-Ib].

Record the smallest diameter.

Measure and record the mean diameter of rod journal on
the crankshaft.

Diameter
mm n
68.962 MIN [2.7150}
69.013 MAX [2.7170)

Out-of-Roundness: 0.050mm [0.002 in)
Taper: 0.013mm [0.0005 in)

Bearing clearance = Rod Inside Diameter Minus Crank-
shaft Journal Diameter.

Clearance: 0.114mm [0.0045 n) maximum
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Bearing clearance can also be determined with plastigage
during engine assembly.

Piston and Connecting Rod - Assem-
bly (1-30)

Be sure “froent”’ marking on piston and the numbers on
the rod and cap are onented as illustrated.

NOTE: The numbers shown in the illustration are for ex-
ampie purposas only.

install the retaining ring in the pin groove on the “front"
side of the piston.

Lubricate the pin and pin bores with engine oil.
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Instalt the pin.

Pistons do not require heating to install the pin, how-
ever, the pistons do need fo be at room temperature
or above.

Install the second retaining ring.

Piston Ring Gap - Checking (1-31)

The top ring for aturbocharged engine 1s not the same
as the top rning for a naturally aspirated engrne.

Position each ring 1n the cylinder and use a piston to
square it with the bore.

A = 89mm [3.5 1]
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Use a feeler gauge to measure the gap.

Ring Gap

mm in
Top 0.40 MIN 0.016
(Turbocharged) 0.70 MAX 0.028
Top 0.25 MIN 0.010]
(N. Aspirated) 0.55 MAX 0.022]
Intermediate 0.25 MIN 0.010]

0.55 MAX 0.022)
il Control 0.25 MIN 10.010]

0.55 MAX 0.022]

Piston Rings - Installation (1-32)

Caution: If a ing expander tool is being used, be careful

not to over expand the ring.

The top surface of all of the rings are identified: As-

semble the word ““top’’ up.

Position the oil ring expander in the control ring groove. G
kY

Install the oil control nng with the end gap 180° from the

ends of the expander.
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2 -»...-ﬂ.:-'u‘._';hd

|§-| Piston Ring Expander, Part No. 3823137

Install the mtermediate ring.

pigQ0ac

Piston Ring Expander, Part No. 3823137
@ The top ring for a turbocharged engine I1s not the same

ALy as the top ring for a naturally aspirated engine. _
%v Install the top ring.

pig00ag

Balancer - Disassembly (1-33)

@. Refer to the procedures and specifications given in the
engine disassembly section, procedure (0-59), (0-60).and
(0-61).

¢ The dler gear must be replaced if the backlash end
piay exceed the specifications.

« The shaft gears must be replacad if the backlash
exceeds the specifications.

+ The thrust bearing must be replaced if the shaft end
play exceeds the specifications.

13 mm
W] Remove the thrust housing.

ha800ta
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8 mm Allen
Remove the idier gear assembly.

13 mm
Remove the balancer weights.

Press the shafts from the gears.

Remove the shafts from the balancer houstng.
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3/16 Inch Punch, Hammer
Use the punch to drive the roll pins from the shafts.

B =t

@@ Remove the Woodruff keys from the shafts.

@@ Press the shafts out of the thrust collars.

eg Press the shafts out of the bearing inner races.
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Press the bearings out of the balancer housing. %)

bsgbsmb
Balancer - Assembly (1-34)
The oll hole in the center bearings must align with the oil
hole in the housing. Mark the housing and bearings so
you can align the holes.
|
badbewa

Caution: Press against the end of the bearing that has ,ﬁ
the 1dentification mark. Failure to do so wlll result 0
, damage to the bearing.

Press in the new center bearings until flush with the bg-s

housing.

)

)

] basbenha

Install the bearings In the housing so the identification ap
marks are toward the outside of the housing. qu

saSbent
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Caution: Press against the end of the bearing that has
the identification mark. Fallure to do so will result in
damage to the bearing.

D

\
OVA
&

Press in the new bearings until flush with the inside of the
housing.

The balancer shafts must be'sub-assembled before being
installed into the housing. The assembly procedure 1s the
same for both shafts.

Use 500 grit sandpaper {o polish the bearing surfaces
and to remove burrs and Loctite matenal.

Use cleaning solvent to clean the shafts and bearing
surfaces.

baSshwa

Hammer or Mallet

install a new roll pin into one of the center holes in the

|§] shafts
@

q
%3 A = 2.5 mm [0.09 (3/32) n]

LY

baddona

! G Apply a coat of Loctite 609 to the bearing surface of the
%‘7 shaft. Slide a new nner race Into position on the shaft.

badbehc
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Remove the excessive Loctite from the shaft.

Install the three remaining roll pins.
A = 2.5 mm [0.08 {3/32) in]

bascohb

Apply a coat of Loctite 609 1o the bearing surfaces.

badshwb

Slide two new inner races onto the ends of the shafts. The db
identification marks.must be toward the end of the shaft. D?J.V

baSbaga
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Remove the excessive Loctite.

_ 'bﬂgshﬁﬁ
ap Press on the thrust coltars to the step on the shafts.
) 4
e\
I bafssha
<1 Install the Woodruff keys into the shafts.
= o
|
. .
badkerna

Apply a coat of lubriplate to the thrust plate. Position the
D~ | thrust plate onto the housing.
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Use clean engine oil to lubricate the bearings. Install the
bottom shaft into the housing. The bottom shaft has the
hole for the timing pin.

NOTE: Late model shafts have a tapped hole for the timing
pin. Earlier shafts have the timing pin hole drilled complstely
through the shaft.

Press the gear that has one timing mark onto the bottom ap
shaft until the gear Is flush with the end of the shaft. %‘7

Use clean engine oil to Jubricate the bearings and install
the top shaft.

Caution: The timing marks must be alighed when you ﬁ
press the gear onto the shaft.

Press on the gear that has two timing marks until the gear G| .
1s flush with the end of the shaft. ' . 25,
WLy

baggehb
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13 mm

Apply a coat of lubriplate to the thrust housing. Install the “

thrust housing. The mounting holes align in only one
position.

Torque Value: 24 Nem [18 ft-Ib]

Use clean engine oil.

Lubricate and install a new bearing into the idler gear
assembly.

Align the idler gear assembly alignment pin with the hole
in the housing.

Plastic Mallet
Tap the idler assembly gently into position.

'

1
1
4
]
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Section 1 Cylinder Block Group 1 Gear Housing and Timing Pin Assembly Inspection (1-35)
B Sernies Shop Manual Page 1-57

Install the two Allen head capscrews Into the idler as- 4
sembly. Use your fingers to tighten the capscrews.

8 mm Allen

Install the balancer weights onto the shafts. The weights
must be installed on the counterbore side of the holes.

Torque Value: 24 Nem [18 ft-Ib]

Check the balancer assembly for free rotation. If it does
not rotate freely, check the thrust housing and bearings
for correct installation.

ba9gedh

Gear Housing and Timing Pin Assem-
bly - Inspection (1-35)

Visually inspect the gear housing for cracks or damaged
sealing surfaces.
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Gear Housing Disassembly (1-36) Section 1 Cylinder Block Group 1
Page 1-58 B Senes Shop Manual

©9
=N

I

Inspect the timing pin housing and pin for damage.

Gear Housing - Disassembly (1-36)

Do not remove ths timmg pin housing unless It 1s dam-
aged or leaking, or the gear housing 1s being replaced.
Refer to Page 0-57 for. replacement procedures.

1 7.

Fuel Pump Stud - Replacement (1-37)

13 mm

To install or remove fuel purmp studs, use two nuts jam
locked onto. the stud:

13 mm
Coat the threads with Loctite™ 601 prior to Installation.
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Sectlon 1 Cylinder Block Group 1 ‘ Data Plate Replacement (1-38)
B Series Shop Manual Page 1-59

Data Plate - Replacement (1-38)

Small Chisal and Hammer

If the gear housing is being replaced, remove the engine
data tags and install on the new housing.

Drive the rivets in until they contact the data tag.

\
Caution: If the rivets are driven in too far, they will cut Q
through the data tag.

\wss
ol
-é? >

2.0 mm Drill Bit

If the data tag Is loose or has been damaged, drill new
holes and attach with new rivets. Mark the drill bit at 6.0
mm [0.236 1n (15/84)]to avoid drilling too deep.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Data Plate Replacement (1-38) Section 1 Cylinder Block Group 1
Page 1-80 B Series Shop Manug|

G Drill the data tag taking care not to Interfere with the
b%-v printed data on the tag. 1

ap Drive the rivets in until they contact the data tag.
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Section 2 Cylinder Head Section 2

B Seriés Shop Manual Page 2-1
Section 2 - Cylinder Head - Section 2
Section Contents
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Cylinder Head Assembly ............ - 2-21
Cylinder HEad CleANING........ovvicceeiiiee e e criencne s s s e sy e s m s e e e e e n s o E £ s s e s ne e e s e s e s da e s e e e e s s ae s e nancnns 2-7
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Cylinder Head Precheck Before Disassembly ... 2.6
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Cylinder Head Cracks Reuse Guidelines ...........ccccooiviiiiiiiiiiiinieiinae 2-12
Exploded View ..... . 2-3
e -1 1=t 1 T (o ¢ 4 ) ¢ Lo o T O O O S PP 2-5
R T T [ T3 2 T-Y o ¢ oY o T O U PR 29
Valve Guide Inspection .............coiviiviiemier e O U PUURPIPPPIIN 2-11
Valve Seat Inspection... . 2-1
Valve Seats Grmdlng 2-16
Calculating the Grmdmg Depth ...................................................................................................................... 2-16
MBASUNNG the VAIVE DEPIN. ..eii i it e rees e s st mmm e e s e s s s s ae s e ee s s ae s st smmm s n e 2-16

T YRy o) o T Y= o 7T (T Y U OO 212
R £ 100 =R € 4Ty To T4 '« 2-15

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

]

Cylinder Head Service Tools Section 2 Cylinder Head Section 2
Page 2-2 B Senes Shop Manua|

Cylinder Head - Service Tools

The following-special tools are recommended to perform procedures in Group 02. The use of these
tools s shown in the appropniate procedure. These tools can be purchased from your local Cummins
Authorized Reparr Location.

Tool No. Tool Description Tool lilustration

Injector Bore Brush

3822509

3822509

Gauge Block

3823495
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Cylinder Head Group 2 Exploded View
B Series Shop Manual Page 2-3

Cylinder Head - Group 2
Exploded View
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Cylinder Head Group 2

Exploded View
Page 2-4 B Series Shop Manual
Ref. No Part Name Qty. Remarks ]
1 Dowel, Ring 1 Raference Only. s
2 Cylinder Head 1
3 Plug, Expansion 3 13/16 1n.
4 Insert, Fuel Filter 1 Reference Only
5 Plug, Pipe 4 1/2 1n. NPTF
6 Plug, Pipe 2 1/8 1n. NPTF
7 Valve, Intake 4
8 Valve, Exhaust 4
S Seal, Valve 8
10 Spring, Valve 8
11 Retainer, Valve Spring 8
12 Coliet, Valve Half 16
13 Screw, Hex Head Cap 10 M12-1.75x120
14 Screw, Hex Head Cap 4 M12-1,76x70
15 Gasket, Cylinder Head T
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Cylinder Head Group 2 General Information
B Sernies Shop Manual Page 2-5

General Information

The cylinder head.1s a one ptece, crossflow design with.two valves per cylinder. The cylinder head features
integrally cast valve guides, induction hardened seat surfaces, tntegral intake manifold, fuel filter head, and
thermostat housing. On high. horsepower automotive six cylinder engines equipped with in-line injection pumps,
the fuel filter head 1s eliminated to alfow for adequate injection pump clearance. The fuel filter head bracket Is
relocated to allow for adequate 1njection pump clearance. The injectors are mounted i the cytinder head for direct
injection 1nto the cylinders.

The cylinder head gasket 1s a composite design with a fire ring to seal the cylinder bores. Orifices in the gaskst
control coofant flow.

The valve seats can be re-ground conce. Valve seats that have been previously re-ground can be replaced with
service valve seats. Service valve guides are also available to replace worn guides. Refer to the Alternative Repair

Manual, Bulletin No. 3810234, for seat and guide replacement procedures.
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Cylinder Head - Precheck Before Disassembly (2-01)

Page 2-8
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kn39climb

Downloaded from www.Manualslib.com manuals search engine

Cylinder Head Grou 2‘1
‘B Series Shop Manﬂal 3

Cylinder Head - Precheck Before
Disassembly (2-01)

Clean the cylinder head with solvent. -

A%

Visually inspect the cylinder head for obvious damage
that would prohibit reuse. Check for cracks and damage
to the combustion face that would result in loss of sealing.

Cylinder Head - Disassembly (2-02)

Mark the valves to identify thetr position.

Compress the valve spring and remove the valve stem
collets.
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Cylinder Head Group 2 Cylinder Head Cleaning (2-03)
Page 2-7

B Series Shop Manual

Release valve spring and remove the retainer and spnng. %@

xn9spmc

Remove the remaining collets, retainers, springs and
valves. @@

Keep the valves In a labeled rack for a correct match
with companion seats while making measurements.

kn9vambd

Remove the valve stem seals.

kn9shma

Cylinder Head - Cleaning (2-03)

Injector Bore Brush 3822509 Ig__l
Clean the carbon from the injector nozzle seat.

figbre!
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Cylinder Head Cleaning (2-03)
Page 2-8
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Cylinder Head Group 2
B Series Shop Manua|

Scrape the gasket matenal from all gasket surfaces.

Clean the build-up of deposits from the coolant passages.
Excessive deposits may be cleaned in an acid tank but
the cup plugs must first be removed. Refer to Cup Plug
Replacement procedure (2-10).

Clean the combustion face with a Scotch-Brite® pad or
an equivalent cleaning pad and diesel fuel or solvent.

Warning: Wear protective eye covering.

Clean carbon deposits from the valve pockets with a high
quality steel wire wheel installed in a drill or a die grinder.

NOTE: An infenior quality wire wheel will loose stee! bristles
during operation, thus causing additional contamination.
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Cylinder Head Group 2 Valve Inspection (2-04)
B Series Shop Manual Page 2-9

Wash the cylinder head in hot soapy water solution.
After nnsing, use compressed air to dry the cylinder head.

Minutes | XROBdon

Warning: Wear protective eye covering. n
Clean the valve heads with a soft wire wheel.

Keep the valves I1n a labeled rack to prevent mixing
prior to makig measurements.

kn9vaea

Polish the valve stem with a Scotch-Brite® pad or equiv-
alent cleaning pad and diesal fuel or solvent. .

/

kndvaeb

Valve - Inspection (2-04)
Inspect for abnormal wear on the heads and stems.

knsvase
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Valve Inspection (2-04)
Page 2-10
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Cylinder Head Group 2
B Series Shop Manﬂal |

Measure the valve stem diameter.

Valve Stem Diameter

mm n
7.94 MIN 0.3126
7.98 MAX 0.3142

Check the valve stem tip for flatness.

Visually inspect for bent valves.

Measure the rim thickness to determine if there 1s enough
stock to grind the valve.

Limits
Minimum (T): 0.79 mm [0.031 In].

if the valves are determined to be suitable for resurfacing
refer to the valve grinding procedures on page 2-13.


http://www.manualslib.com/

Cylinder Head Group 2 Valve Guide Inspection (2-05)

B Series Shop Manual Page 2-11
Valve Guide Inspection (2-05)
Inspect the valve guides for scuffing or scoring.
Measure the valve guide bore. -
Valve Guide Bore Diameter

mm n

8.019 MIN 0.3157

8.090 MAX 0.3185
If the inspection reveals damaged valve guides, refer to &>
the Alternative Repair Manual, Bulletin No. 3810234.

Cylinder Head Combustion Face
Inspection (2-06)

Visually inspect the cylinder head combustion surfaces
for any irregularities (dents, guttering, fire ring embed-
ment, etc.). If any of these condifions exist, the surface
must be machined in accordance with the appropriate

procedure from the Alternative Repair Manual, Bulletin
No. 3810234.

Measure the cylinder head overall flatness:

End-to-End  0.305 mm [0.012 In] (6B)
0.203 mm [0.008 In.) (4B)

Side-to-Side 0.076 mm [0.003 In)

Visually inspect for any localized dips or imperfections. If
present, the cylinder head deck must be reground.

Valve Seat Inspection (2-07)
Inspect the valve seats for cracks or burned spots.

Refer to the following yeuse guidselines for any cracks
discovered. Service valve seats are avaitable for seats
with burned spots that will require more than 0.254 mm
[0.010 1n] grinding to ctean up. Reter to the Alternative
Repair Manual, Bulletin No. 3810234, for valve seat 1a-
stallation procedurss:

kn9060km
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Cylinder Head Cracks Reuse Guidelines (2-08)
Page 2-12

———

l—

/7 /\O kngdokn

D /j AO KnB00Ko

Oa0Nad

A

Downloaded from www.Manualslib.com manuals search engine

Cylinder Head Group 2
B Series Shop Manual

Cylinder Head Cracks - Reuse Guide-
lines (2-08)

These guidelines apply only to cracks extending through
the valve seats.

The reuse guidelines for a cylinder head with a crack
extending from the injector bore to the valve seat is as
follows:

If the crack does not extend into the valve ssat, the head
IS reusable.

If the crack extends into or through the valve seat, the
head must be repaired by installing a valve seatnsert per
the Alternative Repanr Manual, Bulletin No. 3810234.

Valve Spring {nspection (2-09)
inspect the Valve Springs.
Measure the valve spring.

Limits

Approx. Free Length (L) 55.63 mm [2.150 n]
Maximum fnclination: 1.0 mm [0.039 In.]
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Cylinder Head Group 2
B Series Shop Manual

Spring Specifications

Spring Approximate Load at
Color Free Length 49.25mm Height
Blue 55.63mm 289.13 t0 321 16 N

[2.190 In} [65.0 to 72.2 Lbs]

White 70.64mm 643.2t0 691.2 N

[2.781 in] [144.6 10 155.4 Lbs]

Cup Plug Replacement (2-10)

Drilli Motor, 3 mm [1/8 inch] drill bit, slide hammer,
#10 metal screw.

Remove the cup plugs from the cylinder head.

400 grit sandpaper, Diesel Fuel
Throughly clean the cup plug hotes.

Caution: Use protective clothing to prevent personal 1n-
jury.

Inspect for build-up of deposits in the coolant passages
which can cduse engine overheating.

Be sure the coolant passages are clean.

Excessive deposits may be cleaned in an acid tank, but
the cylinder head must be disassembled firs!.
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Cup Plug Replacemant (2-10) Cylinder Head Group 2
Page 2-143 B Series Shop Manug|

ﬁ Caution: Use protective clothing to prevent personal in.
jury.
The cylinder head may be cleaned in a hot tank using a
soap and water solution.

Minutes Knebdah

NOTE: The cup plugs and cup plug holes must be clean
and free of oil before installing the cup plugs.

Apply a bead of Loctite™ 277 around the outside diameter
of all cup plugs before installing.

N

@ Cup Plug Driver Part No. 3900965

Drive all cup plugs in until the outer edge is flush with the
el counter sink.

knSepna

Cup Plug Locations
1 13/16 Iinch
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Cylinder Head Group 2 Valves Grinding (2-11)
B Senes Shop Manual Page 2-15

Valves - Grinding (2-11)

Re-face all reused valves. Check/replace bent valves.

Seat Angle

Intake: 30 Degrees
Exhaust: 45 Degrees

Measurée rim thickness.
Vailve Rim Thickness

Minimum (T): 0.79 mm [0.031 In]

KnSvatc

Check ths valve stem tip for flatness.

kndvasd |
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Valve Seats Grinding (2-12)
Page 2-16
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Cylinder Head Group 2
B Series Shop Manual

If required, re-surtace the tip.

Valve Seats - Grinding (2-12)

The lllustrated marks indicate valve seats have been
ground previously. Additional gnnding will result In gring-
ing past the induction hardened area.

Replace previously re-ground seats will with service seats,
Refer to the Alternative Repair Manual, Bulletin No.
3810234.

Calculating the Grinding Depth

Measuring the Valve Depth
3823495 Gauge Block

-Install the valves In their designated location and mea-

sure the valve depth.

There are two valve seat paramsters that are critical to the
valve grinding process. The first 1s to comply with the
valve depth limits and the second 15 to not grind through
the hardened layer of the valve seat by observing the
gringd depth limit. If either of these parameters are out of
specification, refer to the “‘Alternative Repair Manual,”
Bulletin No. 3810234.
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Cylinder Head Group 2 Valve Seats Grnding (2-12)

B Series Shop Manual Page 2-17
The valve depth is the distance from the valve face to the
head deck. @
Record the depth of each valve as (A).
Valve Depth Y

mm in

0.99 MIN 0.039

1.52 MAX 0.060
If valve depth does not meet specification the valve seat
must be replaced. /

'/ Q-vran:/

After valves meet nitial valve depth critenia, gnnd the
valve seats to remove all scores, scratches and burns. @

Seat Angle

Intake: 30 Degrees
Exhaust: 45 Degrees

ny

3823495 Gauge Block ®
Since the seats have been ground, It 1S necessary to

re-measure the valve depth and to calculate the grinding <]
depth. p)g #
Install the vaives in their respective bores and measure .ﬁ

the depth. Record the depth of each valve as (B).

Make sure the seats are clean before you measure the
depth. !

N

/ kn3vank
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Valve Seats - Grinding {2-12)
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Cylinder Head Group 2
B Series Shop Manual

Calculate grinding depth (GD) as follows:
GD = (8) (A)
Seat Grinding Depth Limit
GD: 0.254 mm {0.010 inch]

Service valve seats are avallable for over the limit seats.

-Confirm that the valve depth after grind (B) 1s still within
the original specificafion.

Valve Depth (A) or (B)

mm In
0.89 MIN .039
1.52 MAX .060

Mark the cylinder head with an (X) to 1dentify each re-
ground valve seat.

Apply a light coat of valve lapping compound to sach
valve and lap each valve to its companion seat.
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Cylinder Head Group 2
B Series Shop Manual

Remove the valves and clean the lapping compound from
the valves and seats,

The valve should seat in the center of the valve face.
Measure the valve seat width indicated by the lapped

surface.
Valve Seat Width Limit
mm In
15 MIN (1) 0.059
2.0 MAX (2) 0.079

Grind area (A) with a 60 degree stone and (8) with a 15
degree stone to center the seat on the valve face and
obtain the valve seat width limits.

Valve Seat Width Limit

mm In
1.5 MIN ,059
2.0 MAX .0789

The lapped surface on the valve face is the key to deter-
mining how much of each angle to grind.

Ifthe lapped surface Is at the botiom of the valve face, the
seat will require more grinding with the 60 degree stone
than with the 15 degres stone.
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) - Cylinder Head Group 2
g:g: 25-;33 Grinding (2-12) B Series Shop Manﬁazl_‘

|
will require more grinding with the 15 degree stone than
with the 60 degree stone. '

{

If the lapped surface is at the top of the valve face, the seat

After centering the seat on the valve face, coat the valve
face with Dykem™ Steel Blue™ and allow to dry.

ap Apply a coat of valve lapping compound to the valve and
lap the valve to its companion seat.

@ Remove the valve and clean the lapping compound from

<8 the valve face and seat.
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Cylinder Head Group 2 Cylinder Head Assembly (2-13)
B Series Shop Manual Page 2-21

Inspect the valve face for seat width and centering.

Valve Seat Width

mm In
1.5 MIN .059
20 MAX .079

Cylinder Head - Assembly (2-13)

EJIQTE: Clean all ¢ylinder head components before assem-
ing. e

Install the valve stem seals. §D

The intake and exhaust seals are the same. U

Lubricate the stems with SAE 90W engine oil before in- N

stalling the valves. A

kn9vawe

Valve Spring Compressor

Compress the valve spring after assembling the spring
and retainer.

knsspha
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wdl

linder Head Assembly (2-13 Cylinder Head Group 2
gzge 2-22 ) B Series Shop Manual :

A dD Install new valve collets and release the spring tension,
%

kngctha

Plastic Hammer

Warning: Wear eye protection. If the collets are not cor-
rectly installed, they can fly out when the stems are hit
with a hammer.

After assembly, hit the valve stems with a plastic hammer
to make sure that the collets are seated.

kn8vawa
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Section 3 Rocker Levers Group 03
B Senes Shop Manual

Section 3 - Rocker Levers - Group 03

Section Contents
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B Senes Shop Manual

Section 3 Rocker Levers Group 03

Rocker Lever Assembly Exploded View

Page 3-2

Rocker Lever Assembly - Exploded View
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Section 3 Rocker Levers Group 03 Rocker Lever Assembly Exploded View
B Series.Shop Manual Page 3-3

Remarks

X
@
a

Ref. Part Name
No.

Support, Rocker Lever
Plug, Expansion

Lever, Rocker (Intake)
Screw, Slotted Set

Nut, Regular Hexagon
Lever, Rocker (Exhaust)
Washer, Plain

Ring, Retaining

Screw, Hexagon Head Cap
Screw, Hexagon Head Cap
Rod, Push

3/8 Inch 24 UNF 2A

M8 1.25 x 75mm
M12 1.7 x 180mm

LALLM

TSV NOOAWON =
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Rocker Lever Assembly General Information Section 3 Rocker Levers Group 03
Page 3-4 B Series Shop Manug|

Rocker Lever Assembly - General Information

Each cylinder of the engine has a separate rocker lever assembly The assembly consists of the intake rocker lever
exhaust rocker lever rocker lever shaft and pedestal suppornt. The pedestal support has drillings to route the oif
flow to the shaft and levers.

The levers are push rod actuated and use an adjusting screw to control the clearance between the lever and valve
stemn. The levers do not use a bushing in the bore for the rocker lever shaft. The lever must be replaced if the bore
Is damaged or worn beyond the limit.
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Section 3 Rocker Lovers Group 03
B Series Shop Manual

Rocker Levers - Disassembly (3-01)

Snap Ring Pliers

Remove the retaining rings and thrust washers.

Remove rocker lavers

The rocker shaft and pedestals are serviced as an as-

sembly. Do not disassemble.

Remove the locknut and adjusting screw.
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Rocker Levers-and Pedestais Cleaning (3-02)
Page 3-6
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Rocker Levers and Pedestals - Clean-
Ing (3-02)

Clean all parts In a strong solution of lJaundry detergent
In hot water.

Use compressed air to dry the parts after rinsing 10 clean,
hot water.

NOTE: The pedestals are made from powdered metal and
will continue to show wetness after they have been cleaned
and dried. :

Rocker Lever - Inspection (3-03)

Inspect for cracks and excessive wear inthe bore and the
contact surface for the valve stem.

Measure the rocker lever bore.

Diameter
mm In
19.000 MIN [0.7480]
19.051 MAX (0.7500]
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Section 3 Rocker Levers Group 03
B Series Shop Manual’

Rocker Lever Pedestals - Inspection
(3-04)

Inspect the pedestal and shaft for obvious damage.
Measure the shaft diameter.

Rocker Lever Pedestals [nspection (3-04)
Page 3-7

Dlameter
mm . In
18.938 MIN [0.7456]
18.975 MAX [0.7470]

Rocker Levers - Assembly (3-05)

Install the adjusting screw and locknut.

Lubricate the shaft with clean engine oil.

Position the levers on the rocker shaft.
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bly {3-05 Section 3 Rocker Levers Group 03
gao;:e ;.aLevers Assembly { ) B Series Shop Manual

Be sure to assemble the intake and exhaust rocker
levers In the correct location.

Intake Exhaust ThaIvDs

QD fnstall the thrust washers. .

rhewsha

Snap Ring Pliers
|§_| Install the snap rings.

Gy
Y

\/

rh8echa
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Section 4 Tappets and Push Rods Group 04
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Section 4 - Tappets and Push Rods - Group 04
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Tappets and Push Rods - Exploded View
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Tappets and Push Rods - General information .

General Information

The camshaft has lobes to operate the intake and exhaust
valves and a special lobe to drive the lift pump. The valve
lobes contact the valve tappets which lift the push rods
subsecquently opening the vailves.

The tappets are mushroom shaped and are positioned so
the centerline of the tappet is offset to the centerline of the
camn lobe. The oftset position causes the tappet to rotate
as it lifts the push rod.

t cg800sa

The ball end of the push rod fits into the ball socket Iin the
tappet. The other end of the push rod has a ball socket
10 which the ball end of the rocker lever adjusting screw
‘operates.

\]Y

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Valve Tappets Iinspection (4-01)

Page 4-4

R

@

c

bp9tasa

%1800t

pi80dea

Downloaded from www.Manualslib.com manuals search engine

Section 4 Tappets and Push Rods Group 04
B Sertes Shop Manug|
Valve Tappets - Inspection (4-01)

o Inspect the socket, stem and face for excessive wear,
<€) cracks and other damage.

Visual Limits
(A) Normal Contact
(B) and (C) Irregular Contact: Do not reuse.

o Pit marks on the tappet face are acceptable.

The following critena definds the size of the pits allowed.
1 A single pit can not be greater than 2 mm [0.079 In).
2. Interconneciion of pits 1s not allowed.

3. Total pits when added together should not exceed 6
mm [0.236 inch] diameter or a total of 4 percent of the
tappet face.

4, No pitting 1s allowable on the edges of the wear face
of the tappet.

Measure the valve tappet stem.

Diameter
mm in
15.936 MIN [0.627]
15.977 MAX [0.629]

Push Rods - Inspection (4-02)
Clean the push rods in hot soapy water.
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Inspect the push rod ball and socket for signs of scoring.
Check for cracks where the ball and the socket are pressed
Into the tube.

pi800sa

Check to see if push rods are round and straight.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Section 5 Fuel System Group 05 '
B Series Shop Manual ' Page 5-1

Section 5 - Fuel System - Group 05

Section Contents

Page

Exploded VIEW FUET SYSEeM ..o i e e e ee e oo e e e e s e s e e e s snrn e e e dre s naennd et e neas 53
Injection Pump General Information ... e 5-4
Injection Pump ldentiflcation .. ... ..o e e s e e e e e e nnnnan 54
imection Pump Repairs Bosch VE ... i 5-15
Delivery Valve Holder/Sealing Washer Rep!acement .................................................................................... 5-16
Fuel Inlet Adapter/Seal Replacement.... D RPN - -~ 0|
Overflow Adapter/Sealing Ring Heplacernem O PP POOPPPOTIOTRP - = | -
Shaft Seal Replacement... . O OO PO PPPTURPPRPTPTORURISR S Ch 1
Shutdown Lever/Spring Replacement .......................................................................................................... 5-18
Shutdown Solenoid ReplatemMENt ..........ccciiiiiiiii e e 5-17
Injection Pump Repairs Lucas CAV DPA ... i ee i ssrassa e s mrt s mes s e ra e e e s e ene e raasrna sanann 5-25
Automatic Timing Advance Disassembly.....ccccmmiiiiiiii e s 9233
Back Leakage Valve Replacement/InSpection .............cvvviiiiiiicniconiiviimimn i e e D20
Bleed Screws/Sealing Washers Replacement............ooocciincen e 5-28
Control Lever ReplacomeNnt ... ... ...ttt s eec s it it aass e et eemt e es et s et e e er e n et re s oo ama s r et e 5-30
Fuel Inlet Fitting/Sealing Washer Replacement..........ccovviiiiiriii e e e eeeme e e en e eene. O30
Locking Screw/O-RiNg  Replacement. ... oo oot et 5-25
Shutdown Lever/Spring Replacement ......c...c.cooiiiiiicnimiiin s et rest s s e sesrssessssrrrs =31
Shutdown Solenoid fgeplacemem ................................................................................................................ 5-27
TIMING ADVANCE  ASSOMDIY cori it e ettt e n e i s 5-35
Timing Advance Components Inspection... PR ORUPRRR  o2C 7
Vent Fitting/Sealing Washer Inspectlon/RepIacement .................................................................................. 5-29
IMRCHION PUMP REPAITS .. ..o ettt oo ettt e e e e aea e e et et ea e e e £ b e e e as e aransa e e e e e ann e e 6-39
Fuel Inlet Banjo gonnector Replacement, BoSCh P7100 .....c.cccciiiiiiiiniiin s 5-50
Fuel Pump Shut Off Lever Replacement, Bosch P7100.......c.cccoo i e 5-62
Fuel Shut Off Solenoid Adjustment, BoSCh P7100...........iii i e e 5-51
Fuel Shut Off Solenoid Bracket Replacement, Bosch P7100 .. .......cciiiiiiiiicinin i cermmaa e 5-52
Fuel Shut Off Solenoid Replacement, Bosch P7100. ... ..o e eaa e 5-51
Injection Pump Timing Nippondenso EPS.. P O P T OO RO U U UUCPRPTRRPPP - .
Injection Pump Timing Stanadyne DB4 .. R UUUPPPTRRI - £ L
Pressure Relief Valve and Sealing Washer Heplacement BOSCH P7100 i see e r oo, 5-48
Return Connection Replacement, Stanadyng DB4 ... e e 540
Seal Replacement, BOSCh P7100 ... .. iviiiiiriiieiiieriririemre e et s es e e e e eaa s s e e s eemeim e e e e e s aeaeaaoeeeeemaenmmnemaeenns 5-50
Seals Replacement, Nippondenso EPG ... e 5-46
Shut Down Lever or Spring Replacement, Nippondenso EP9 ......c..cccocciiiiicmnnine e eeecieeeeene. 346
Shutdown Solenoid Inspection, Bosch P7100 ...........ccocoiiiiiiiiii i s e 5-54
Shutoff Sofenoid Replacement, Stanadyne DB4.......ccovviiveciiiiiiiiiii i et 541
Speed Droop Adjustment Off Engine  Stanadyne DBA4.........c.oooiiiiiiii e e 5-43
Throttle Lever Replacement, BOSCH P7I00 .. ...ttt e aeee s i nea s mrsa bt i e e em e e e e meea e 5-53
Injection Pump TimINg BoSch VE .. e s e e 5-21
KSB Electrical Solenoid Style General INformation ..o, 5-6
Cold Start Timing Advance System (KSB) Electrical Solenoid Style ... OO ORI . o -
VE Pump Timing Advance Principles {V\l‘\}/lth Electnical Solenoid KSB [nstalled) e 9-8, 5-8
VE Pump Timing Advance Principles (Without KSB)..........cciiiiinvisnci s 57
KSB Electrical Solenoid Style INSPECHION . .....ooiiiiiii i e 5-12
KSB Electrical Solenoid [NSPeCion . ... i G s 5-12
KSB Electrical Sofenoid Style Wiring Harness [nspection .. .......ccvveevcciiiiiccri e, 5-14
Service Tools IAJection PUMP... ... e e e s 5-2

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Service Tools
Page 5-2

Injection Pump

~ Service Tools - Injection Pump

Section 5 Fuel System Group 05

B Series Shop Manua|

The following special tools are recommended to perform procedures in Group 05. The use of these
tools 1s shown in the appropriate procedure. These toots can be purchased from your local Cummins
Authorized Repair Location.

Tool Illustration

Tool No. Tool Description
Seal Puller
Used to pull the tront drive shaft seal on Bosch VE fuel pump. ' .
3376933
33768833
Protective Sleeve
Used to install the front drive shaft seal on the Bosch VE fuel
D
33zeoas  |PUMP Q =
3376936
Timing Tool
Used to check static timing on the Bosch VE fuel pump.
3377259
3377259
Protective Sleeve
Used to replace the o-ring on the shut down solenoid for the
3376930 Lucas CAV fuel pump. :
2376330
Protective Sleeve
Used to replace the o-nng on the pressure end cap of the timing
3376931 advance mechanism on the Lucas CAV pump.
3376931
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Exploded View - Fuel System

Bosch VE Lucas CAV

Nippondenso EP9

o

1p900gl|
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Injection Pump - .General Information

Rebulld and calibration of fuel injectlon pumps should be performed by quatified perso'nnel using the
appropriate special equipment. However, there are a number of external repairs that can be performed on the
pumps without affecting the calibration. These repairs are included in this section.

During any fuel system repair, cleaniiness s of utmost imponance. Thoroughly clean all affected parts with solvent
and then blow dry with compressed air.

Injection Pump - ldentification

Beginning in 1991 the B Series engine uses five different fuel injection pumps depending on the horsepower rating
and application.

The Lucas CAV DPA distributor type 1njection pump.

= - » Gensets
s Marine
(=) _ — =y . G
ﬂ | r@ * tndustnal
L
— —__— O
| la)
~ 8 - :
e —

ip901gp

The Lucas CAV DPS distributor type injection pump.
» European automotive ratings.

(poe01oa

The Bosch VE distributor type injection pump.
¢ |ndustnal
¢ 1981 [ow horsepower automotive ratings.

1p901gr
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The Stanadyne DB4 distributor type fuel injection pump.

o. Gensets

The Bosch P7100 in-line fuel injection pump.
« 1991 high horsepower automotive ratings.

s All 1994 automotive ratings.

The Nippondenso EP-9 in-line tuel injection pump with
the RSV governor.

s 250, 300 and 315 horsepower marine ratings.

» High horsepower/industrial ratings.
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With RQV-K Governor
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KSB Electrical Solenold Style - General information

Cold Start Timing Advance System (KSB) - Electnical Solenoid Style

The electrical solenoid style KSB Is used on 1991 model and newer B series aulomotive engine ratings using the
Bosch VE fuel pump.

NOTE: The wax motor style KSB 18 used on pre-1991 B series automotive engine ratings using the Bosch VE tue|
pump. Refer to the B Series Shop Manual, Bulletin No. 3810208, for information.

7 £5900gs — ce300gL
Wax Motor Style KSB (Pre-1991) Electrical Solenoid Style KSB (1991)
Note: Temperature switch 1s located in coolant jacket, Note: Termperature switch 1s located in intake manifold.
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VE Pump Timing Advance Principles (Without KSB)

Pump housing pressure acts on an Internal timing piston (1}, Figure 1 1o partially advance the injection timing at
idle, and fully advance the timing when the engine RPM reachas approximately 60% of rated speed. As pump

pressure Increases, timing advances.

The pump housing pressure 1s controlled by the pressure regulator valve (2) (a spring loaded slider valve). The
valve 1s shown In the open and closed position.

When housing pressure 1s tow, the spring (3) forces the slider (4) into the closed position. This permits the housing
pressure to (ncrease by preventing fuel drainage through the return passage (5).

As housing pressure increases it forces the slider (4) to compress the spring (3). This action opens the return
passage (5) and relieves the housing pressure.

Arelief port (8) located on the spring side of the slider valve, allows fuel that seeps past the slider (4) to drain. Relief
port drainage 1s necessary to avoid a hydraulic lock of the slider valve, which would render the pressure regulator
valve (2) Inoperable. In fact, itis this characteristic that1s used in conjunction with KSB to advance the timing during

cold engine operation.

Closad

VE Pump
without KSB

* Advanced Piston Aasambly
Rotated 80 Degrees for Clarity

Figure 1, VE pump timing, regulated by opening and closing the pressure regulator valve
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VE Pump Timing Advance Princtples (With Electrical Solenoid KSB Installed)

The KSB introduces a new fuel line (1), Figure 2, which routes fuel from the relief-port (2) of the pressure regulatar
valve (3) to the plunger end (6), Figure 3, of the electrical solenoid, bypassing the normal return passage (6), Figure
1

With-the key switch on, current flows from the key switch line to the 90°F normally closed intake-manifold switch
1o the 12V electrical KSB solenoid (see Figure 2). When the engine starts the pressure regulating valve (3) attempts
to regulate fuel pressure as before (without KSB) but the fuel from the retief port (2) now meets a 'dead and’ at
the plunger of the KSB solenoid (6), Figure 4. With the key switch on, the plunger moves oulward and closes off
the flow of the fuel (8), Figure 4. This action hydraulically {ocks (closes) the pressure regulator slider valve (4), Figure
1

Housing pressure (5), Figure 2, 1s not regulated because the pressure regulator valve (3) 1s inoperable and so the
pressure continues to Increase. This action fully advances the timing. The timing rematns fully advanced until the
plunger (6), Figure 4, is opened and fuel i1s allowed to drain through fuel drain flow path (8), Figure 4.

When the intake manifold temperature reaches 90°F the 90°F normally closed IMT switch opens and voltage s
no longer applied to the KSB solenoid {(10). With no voltage applied to the KSB solenoid (13), fuel pressure
overcomes the plunger force and pushes the plunger back to open the fuel drain flow path (8).

Fuel from the relief port of the pressure regulating valve now has a drain path (8), Figure 4, past the KSB solenoid
plunger (6), Figure 4 (which 1s now open) to the drain. The pressure regulator valve resumes normal operation and
the injection timing 1s regulated accordingly.

The electrical sojenoid style KSB 1s also equipped with a pressure relief valve (7), Figure 3. If the engine ts taken
to high 1dle with the KSB solenoid plunger in the closed position (6), Figure 3, housing pressure can Increase
enough to rupture the fuel pump housing. The pressure rellef valve (7), Figure 3, will pop off its seat before this
occurs, however. At a pressure of 4 bar (60 psi), the pressurs relief valve (7), Figure 3, opens and allows fuel to
drain through an alternate flow path (9), Figure 3.
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VE Pump Timing Advance Principles (With Electrical Solenoid KSB Installed)

Normally Closed 30° F Intake
From Key | panifold Temperature (IMT)
Switch Switch

:

o

To Thermal
Switch In
Intake Manifold

BB

: Electrical

Solenoid
KSB Ip900gn

Figure 3: Cold Engine Operation (Less Than 90°F IMT), Advanced Timing
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From From
1 ‘ IMT Switch 1 IMT Switch
6 11

7 : 6
[\ a—
{ I

o j < &
/ \\ / \l
9 A O 10 O N 10
8
g 8
1p900go

Figure 4: Warm Engine Operation (More Than 90°F IMT), Retarded Timing
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Two types of electrical solenoid style KSB vaives are avail-
able.

The first type Is the pump mounted KSB, as shown.

The second type Is the remote mounted KSB, as shown. & N
The remote mounted KSB I1s used on B series automotive — —
engines which have an air compressor. o NS = -
—_ = —
N
= v AT/ N =
I
\ /i -~ . \ _. cs&gj;a

Cautlon: Most pumps wlill have a shim between the KSB
and the timing piston. This shim must be reassembled
between the cover plate and the timing piston. ff this
shim sticks to the KSB and s installed with the remote
mounting hardware, it wiil block the regulating valve
drain path and damage the pump. This damage is usually
evidenced by a fuel leak.

Both the 4 and 6 cylinder have the temperature switch .
mouantad (n the \ntake manifold as shown. é = N—FF . @(:E:

(
e

‘czdIswga
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” Pan
Number
€5900gv
Plastic Tang Part Number

3920598

Not Used

cs9swwa

€8900ma
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KSB Electrical Solenoid Style - Inspec-
tion

' Temperature switches are not interchangeable. White

smoke will be present if the wrong temperature switch
IS used.

Check the part number to be sure the correct temperature
switch 1s used.

1) The electrical solenold styla KSB (used on 91 models
and newer) uses a 90°F [32°C] normally closed intake
manifold temperature switch, Part No. 3920598.

2) The wax motor KSB (used on pre-91 engines) uses a
160°F [71°C] normally open coolant temperature
switch, Part No. 3921642.

Although the electrical solenoid style KSB uses an intake
manifold temperature switch, the operation of the switch
can be checked by connecting a volt/ohm meter to the
switch, plactng the switch in ice water, and then heating
the water to 90°F [32°C].

Connect the VOM to the two outside pins of the tempera-
ture switct.

Check the water temperature with a thermometer.

The VOM should indicate a closed circuit below S80°F
[32°C] and an open circuit above 90°F [32°C].

Replace the switch if necessary.

KSB Electrical Solenoid - inspection
24 mm
Remove the KSB electrical solenord from the KSB housing.
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Apply 12 volts 1o the electncal terminal and ground the
hexagonal portion of the element. The magnetic coil of the
solenoid must push the plunger outward.

If the plunger does not push outward when voltage Is
appfied, the solenoid 1s defective and must be replaced.

24 mm

Install the original solenoid or a replacement into the KSB
housing.

Torque Value: 22 Nem {16 fi-Ib]

17 mm

‘Remove the pressure relief valve.

Thoroughly flush the pressure relief valve with cleaning
solution.
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c59¢os8

csIvama

Fuel Pump Shutdo
Solenold Connactor

Metro-pack
Connector

KSB Electrical
Solencfd Connector

€¢5900we

3 Ohm
Reslistor

KSB Electrical
Solenoid Connector
¢s9000a

TOaCE T O W VTN S ComT e ta S SeareiT Bllgillb

£l

Section 5 Fuel System Group o

e |

B Sertes Shop Manug] |

Use a very small screwdriver to be sure the check ball g
not sticking. -

NOTE: A sticking or malfunctioning pressure relief vaive wi||
result in either white smoke or a ruptured fuei pump housing,

Replace the pressure relief valve assembly if necessary.

17 mm

Install the original pressure relief valve or a replacement
into the KSB housing.

Torque Value: 13 Nem (10 fi-Ib)

KSB Electrical Solenoid Style Wiring Harness
- Inspection

The wiring harness used on the electric solenoid style
KSB can be inspected using a volt-ohm meter.

NOTE: Pin ‘B’ of the metro-pack connector Is blank on the
electric solenoid style KSB wiring harness..

The electric solenoid style KSB winng harness contains
a 3 ohm resistor in the wire leading from Port ‘C’ of the
metro-pack connector to the KSB electrical solenoid con-
nector.

The 3 ohm resistor 1s mounted to a bracket which i1s used
as a ‘heat sink’ to absorb heat that 1s generated by the
resistor.

CP1 1351 incorporates the resistar in the wiring harness.
CPL 1579 does not require a rosistor.
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Use a volt/ohm meter to perform a cominuity check be-
tween Port ‘C’ of the metro-pack connector and the KSB
electrical solenoid connector.

Repair the wire if there 1s an open clrcuit.
(Spec = Less than 10 ohms).

Use a volt/ohm meter to perform a continuity check be-
tween Port ‘A’ of the metro-pack connector and the fuel
pump shut down solenoid connector.

Repair the wire if there 1s an open circuit.
(Spec = Less than 10 ohms).

Injection Pump Repairs - Bosch VE
(5-01)

Shaft Seal - Replacement (5-02)

Seal Puller Part No. 3376933

Remove the seal.

Inspect the seatf seating area for nicks and burrs. Minor
clean-up (deburring) is allowed providing the area 1s thor-
oughly flushed with solvent and dried with compressed
air.
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KSB Efectrical

Fuel Pump Shutdown
Solenold Connector.
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Protective Sleeve Part No. 3376936

Install the new seal onto the shaft using a ‘protectivg
sleeve.

Drive the seal 1n until it bottoms 1n the seal bore.

Service Tip: A deep well socket that contacts the outside
diameter (metal surface) of the seal will work adequately
to drive 1n the new seal.

Delivery Valve Holder/Sealing Washer -
Replacement (5-03)

14 mm

Remove the delivery valve holder, shim (if used), delivery
valve and sealing washer.

Inspect the sealing surfaces on the high pressure head,
the delivery valve and the delivery holder.

Instali the delivery valve holder assembly and new seal-
ing washer as illustrated.
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14 mm
Tighten the holder.
Torque Value: 31 Nem |23 ft-Ib]

Shutdown Solenoid - Replacement (5-04)
24 mm
Remove the solenoid and o-ring.

Remove the plunger and spring. Clean the plunger seat
10 the injection pump. @@

Place a new o-ring on the replacement fuel solenotd. ap
AT

1pPvare
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EI 24 mm
Install the new fuel solenoid, plunger and spring into the
Gl distributor head.

SR
%p Tighten the solenoid securely.

Torque Value: 43 Nem (32 ft-Ib}

(p9vaha

Shutdown Lever/Spring - Replacement (5-05)

Caution: Mark the shutdown lever so it can be installed
In the same position. Failure to do so wilt resuit n In-
correct 1nstallation.

5\_{»_”. -— @ Disconnect the return spring.
— N /=1 | &8
Tl A

L= \inis \
[ ‘@“f.
e~ ’/ . ==

10 mm
X Remove the lever and spring.

N Yl
N AN )/7/\;&
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Use the removed lever as a pattern and mark the re-
placement lever so it can be installed in the same position
as the removed lever.

povija

10 mm

Align the marks and install the spring and fever.
fnstall and tighten the lock washer and nut.
Torque Value: 5-10 Nem [4-7.5 ft-ID]

Overflow Adapter/Sealing Ring - Replace-
ment (5-06)

19 mm

Remove the overflow adapter.

Inspect the sealing surfaces onthe adapter and the pump. 2
ifi
Be sure orifice In the adapter 1s open. , m
' _ =) 0 i
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|§I 19 mm

Install a new sealing washer and tighten the adapter.
@™ Torque Value: 23 Nem [17 fiib]

v

Fuel Inlet Adapter/Seal - Reptacement (5-07)

|§| 19 mm
Remove the adapter and sealing washer.

K9

Inspect the sealing surfaces.

|§| 19 mm

Install 2 new sealing washer and tighten the adapter.
Gl TYorque Value: 23 Nem [17 ft-lb

& e


http://www.manualslib.com/

Section 5 Fuel System - Group 05 injection Pump Timing Bosch VE (5-08)
B Series Shop Manual Page 5-21

Injection Pump Timing - Bosch VE
(5-08)
Secure the pump In a vise.

Caution: Do not over tighten the vise or pasition the A
pump In the vise in such a way as to damage the pump
housing.

pIOOw!

12 mm

Remove the access plug from the rotary head central
screw assembly.

pIpxma

Timing Tool Part No. 3377259

Thread the timing tool extension into the access plug
hole. Finger tighten.

Thread the dial indicator tip extension into the dial indi-
cator. Finger tighten.

pSteas
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AR Install the dial indicator into the timing tool extension.

Set the indicator to allow at least 3.0 mm travel. Tighten
the locking sleeve finger tight.

NOTE: The indicator travel should be set with the pump
unlocked.

1 Rotation

—
Fof

T,
! ' '
[

A

0.50 mm

pBlowa

At the point of Injection the key way of the shaft will align
with the delivery valve receiving the injection, and the
illustrated hash mark on the seat housing.

NOTE: The illustrated mark is for reference only and should
not be used for setling the pump timing.

4 Cylinder

N

The number one cylinder delivery valve 1s marked as

illustrated.

4 cylinder =A
6 cylinder =D
Firing Order

4 Cylinder 6 Cylinder
=1

ooOw>»
i n
(VI N

4 Cylinder

P NN
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Install the drive gear retaining nut on the pump drive ap
shaft. ?JV

Make sure the pump I1s unlocked.

Rotate the drive shaft clockwise. As the pump iIs rotated
the gage will rotate in a clockwise direction.

As Injection 1s completed to the respective ports the pump
will snap. At this point the gage will reverse direction to
counterclockwise. Zero the gage at the point the needle
stops and reverses to clockwise again.

900Vt
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H1

0OV

1 Rotation

0.50 mm

{p9towa
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Continue to rotate the pump clockwise until the keyway |5

preparing to align with the number one delivery valvg

Verify the gage 1s properly zeroed.

Continue rotating the pump clockwise while watching the
gauge. CGount the revolutions. Each revolution equals 0.50
mm.

Three revolutions equal 1.50 mm, This lllustration gives
an example of the indicator readings for the various
ptunger lift values.

10 mm

Lock the pump at the desired plunger lift.

!

W

g ey
w1
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Remove the nut from the drive shaft by striking the wrench
with a sharp blow 1n a counterclockwise direction. @@

1penurnb

12 mm
Removae the dial indicator assembly and install the access N

plug. Tighten to 8-10 Nem [6-7.5 fi. tb). q

p9pxoa

Injection Pump Repairs - Lucas CAV
DPA (5-09)
Locking Screw/O-Ring - Replacement (5-10)

Precisely mark the shaft position before removing the
locking screw.

15 mm

Remove the locking screw and washer.
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G [nstall a new o-ring. Replace special washer, if required,

pdssea

15 mm

Verify the shaft s still aligned and install the locking screw
assembly.

Torque Value: 30 Nemn [22 ft-Ib]

Back Leakage Valve - Replacement/
Inspection (5-11)

Ig:l 16 mm
' Remove the back leakage valve and sealing washer.

9

Inspect the valve-to'be sure it 1s not stuck.

Downloaded from _ ip9vasb
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Inspect the sealing surfaces for possible leak paths.

16 mm
Assemble the back leakage valve and new washers.

Torque Value: 31 Nem [23 fi-tb]

Shutdown Solenoid - Replacement (5-12)
24 mm
Remove the solenoid, o-rng, spring and plunger.

Part No. 3376930 14.7 mm Protective Sleeve

Replace the o-ring. Use the protective sleeve to prevent
cutting the o-ring.
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Inspect the plunger tip. If the tip 1s damaged or deformed,
replace the solenoid assambly.

22 mm
Install the plunger, spring, solenoid and o-rlng.

@I Torque Value: 15 Nem [11 fi-Ib].
Y

Bleed Screws/Seating Washers - Replace-
ment (5-13)

8 mm, 1T mm

@é} Remove the screw, fitting and washer.

Inspect the threads and sealing surfaces.

If the fitting or bleed screw (s damaged. replaca the dam-
aged components.
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8 mm, 11 mm-

Install the bleed screw, fitting and new sealing washer.
7.3 Nem (65 In-Ib)

Torque Value: (Bleed Screw) 4.5 Nem [40 in-Ib)

Torque Value: (Fitting)

Vent Fitting/Sealing Washer - Inspection/
Replacement (5-14)

16 mm

Remove the fitting and washer.

Inspect the sealing surfaces and verify that the orifice 1s
open.

16 mm
Install a new washer and vent fitting.

Torque Value: 20.6 Nem [15 ft-Ib)
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Fuel Inlet Fitting/Sealing Washer - Replace-
ment (5-15)

@ 24 mm

Remove the fitting and washer.

Inspect the surface for a leak path.

24 mm
El Install a new washer and fitting.

Gy Torque Value: 51 Nem (38 ft-Ib]

®

Contro! Lever - Replacement (5-16)

R o
Remove the locknut.
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Inspect the lever components:

1

Assemble the spring guids, torsion spring, washer and

No oo s wN

Locknut
Bushing
Throttle Lever
Stop Arm
Washer
Torsion Spring
Spring Guide

stop arm.

The stop arm must slide over fiats of the shaft.

8 mm

Install the lever, bushing and Jocknut.

Torque Value: 3.4 Nem (30 in-Ib]

Shutdown Lever/Spring - Replacement (5-17)

8 mm

Remove the locknut and washer.
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@@ Lift off the laver while allowing the return spring to unwing |

G Position the return spring with one end of spring contact-
%‘7 Ing the boss on the governor cover.

0 g .|

‘J'b Hook the free end around the shut off lever and rotate the
% lever In a clockwise direction until it engages with the flats
>~ on the shut off shaft.

1p8hvae

q Install the nut with a new lock washer.

G Torque Value: 3.4 Nem 30 in-Ib]
&

©



http://www.manualslib.com/

Section 5 Fuel System Group 05 Injection Pump Repairs Lucas CAV DPA (5-09
B Series Shop Manual Page 5-3

Automatic Timing Advance - Disassembly
(5-18)

8 mm

Remove the small plug and washer.

24 mm E
The spring cap 1s under spring tension; remove the
cap slowly.

Remove the shims and springs.

24 mm
Remove the pressure end plug and o-ring.
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13 mm
N [§_| Remove the cap nut and sealing washer.

a9

19 mm
@ Remove the head/locating fitting assembly.

@@ Do not lose the check ball.

Remove the housing and slide the advance piston from
@ the bore.

Timing Advance Components - Inspection
(5-19)

Inspect the advance piston and housing for scoring.

Dowi
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ball can move freely on the seat.

Be sure the orifice In the stde of the seat in the head
locating fitting 1s open.

Inspect the chack ball and seat for erosion. Make sure the
.

IpSfisi

Check that the cam ring 1s free to move In the fuel pump.

Timing Advance - Assembly (5-20)
Position a new gasket on the injection pump housing. Dg‘b
Qv

Insert the advanc¢e piston into the housing with the blank ary
end toward the oil feed hole In the bore. %‘v

1ponsar
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0O-Ring

Dowty
Washer
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&
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" Position the advance housing over the stud in the injec.

tion pump with the cam advance screw positioned into the
center bore in the piston. '

Install new o-rings on the head locating fitting.
)/

b
Y

gp
(e

Position the check ball in the head/locating fitting.

Position head/locating fitting through the advance hous-
ing and hand tighten.
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13 mm, 19 mm

Install cap nut and a new washer. Tighten the cap nut and
head locating fitting progressively and evenly.

Torque Value
30 Nem [22 ft-Ib]
40 Nem [29 fi-Ib]

(Cap Nut)
(Locating Fitting)

Verify that the piston moves freely In the bore.

Instatl the springs and shims into the pocket end of. the
advance piston.

Install a new o-ring on the spring cap and place the shims
in the pocket.
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ﬂ 24’ mm

Instalt and tighten the spring cap onthe advance housing,
QN Torque Value: 24 Nem  [17.5 ft-Ib]

3G

®

.8 mm
@ Use a new washer and install the spring cap plug.
Gy Torque Value: 2.3 Nem |20 in-Ib]
LA,

21 mm Protective Sleeve Part No. 3376931

pgb fnstall a new o-nng on the pressure end cap. Use the
¢%\f/ protective sleeve to avoid damaging the o-ring.

Ig:' 24 mim
Install and tighten the cap.

G Torque Value: 24 Nem  [17.5 ft-lb]
&

©
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Injection Pump Repairs (5-21)
Injection Pump Timing - Stanadyne DB4

(5-22) ég@
Remove the timing line cover from the injection pump.

Rotate the driveshaft in the direction of rotation and align
the timing line on the weight retainer hub with the line on
the cam ring.

Tighten the drivehsaft lacking screw to hold the 1njection
pump In the lock timed position.

Torque Value: 12 Nem [106 i1n-I0] ®

Locked

Verify the timing marks are aligned after tightening the
locking screw. If the alignment i1s not correct, loosen the

locking screw and readjust.
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Install the timing line cover. :

Torque Value: 2 Nem [17 in-Ib]

Return Connection Replacement, Stanadyne
DB4 (5-23)

Remove the fuel return connection.

Inspect the sealing surfaces on the connection and the
pump. Inspect the sealing o-ring and check ball.

Install a new sealing o-ring and tighten the return con-
nection.

Torque Value: 11 Nem  [97 in-Ib]
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Shutoff Solenoid Replacement, Stanadyne
DB4 (5-24)

The Stanadyne injection pump 1s equipped with one of
two types of electrical shutoff devices. Energized to run
(ETR) solenoids are the most common. They are ener-
gized continuously while the engine i1s running and when
de-energized will cause the engine to shut off. Note the
location of the solenoid arm (1) in the illustration.

o
‘@"‘ (0
Lo, b
g
O s
Ay

,
1

The energized to shutoff (ETSO) solenoids are used less
frequently. These are designed to be energized only mo-
mentarily when engine shutoff 1s desired. Note the loca-
tion of the solenoid arm (1) in the illustration.

83
(D ) ! ﬂl
1pS00ve

| o
i “‘\“‘E&

Remove the top cover mounting screws. %@

IpScvme

Remove the four solenoid mounting nuts, grounding strap,
washers and terminal. @
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Install new Insulating tubes onto the terminal studs of the
new solenoid. Apply dislectric grease to the terminal studs
and to the area the solenoid will come 1nto contact with

the top cover.

Install the solenoid to the top cover.
Torque Vaiue: 14 Nem [12 ft-Ib]

Use the Stanadyne ETR salenoid arm retaining tool to
make sure the arm 18 in the correct position during the top
cover Installation.

Install the top cover and gasket to the injection pump.
Twist the retaining tool to release it from the arm. Slide the
tool out from between the top cover and pump.

Torque Value: 4.6 Nem [41 in-(b]

i |
1
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In the event that the retaining tool is not available, install 3] D
the top cover as follows: Dav g ﬁ ?
Move the shutoff lever to the stop position. i ’
NOTE: Extreme care must be taken in assembling the cover L\ \ _ _ .
to the pump to make sure the shutoff arm 1s 1n correct contact | | s
with the linkage hook tab. W °
Install the cover to the pump at a downward angle from © \
the dnivehsaft end of the pump, then slide the cover h
horizontally into position. l .J
Torque Value: 4.6 Nem  [41 n-Ib] ® & |

. i s @ | ipBcvha

Install the top cover, ETSO solenoid and gasket to the
ijection pump.

Make sure the solenoid arm is between the pump housing
and linkage tab as shown in the illustration.

Torque Value: 4.6 Nem [41 in-Ib]

Speed Droop Adjustment Off Engine -
Stanadyne DB4 (5-25)

Loosen the speed droop adjustment locking cap.

Turn the droop adjustment screw counterclockwise until
it stops. Then, turn the screw five complete revolutions in
the clockwise direction.

The governor 1s now adjusted to minimum droop. Adjust-
ments to increase or decrease governor sensitivity can be
made after the injection pump 1s installed to the engine.

pPssub
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Tighten the droop adjustment locking cap. Hold the ag-
Jjustment screw with a screwdriver to prevent movement
when the locking cap Is tightened.

Torque Value: 7.5 Nem (65 in-Ib]

Injection Pump Timing - Nippondenso EP9
(5-26)

The injection pump has a plastic timing pin and spring
located under the cap on the outboard side of the pump.
This pin locates the pump shaft to correspond with TDC
for cylinder No. 1 After the pump is Installed, the spring
1s placed under the head of the timing pin and the cap is
installed.

34 mm
Mount the pump on a suitable bracket.

Remove the cap from the pump locking device. The cap
Is located on the outboard side of the pump.

Remove the plastic timing pin and spring.
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27 mm

Install the nut on the pump shaft.

Install the timing pin first, then the spring.

Service Tip: Use the slot in the end of the timing pin
as a reterence for properly positioning the timing pin.
The slot must be horizontal ta the pump In order for
the pin to engage the slot in the pump shaft.

27 mm

Depress the spring and rotate the pump shaft until the tip.

of the timing ptn goes into the slot in the pump shaft. The
keyway in the shaft will be at approximately the 2
o'clock position.

Caution: Although unlikely, it rs possible that the timing
pin will match the pump notch when the timing pin 1s first
inserted. If so, the pump will be locked. Do not exert
more than 7 Nem [10 ft-Ib] torque to turn the pump shatt.
If the pump shaft does not turn 'with 7 Nem [10 ft-Ib]
torque, remove the spring and timing pin, then rotate the
pump slightly. Repeat the previous step again.
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Install the cap loosely (finger tight).

'I"‘_""-:'..l .".‘F"F‘h‘.;ﬁ'sl ﬂ' B

27 mm

Remove the nut from the pump drive shaft by striking the
wrench with a sharp blow in a counterclockwise direction.

Seals Replacement, Nippondenso EP9 (5-27)
item Type of Sesl Torque

A = Sealing washer, 24 Nem [18 ft-Ib]

B = Sealing washer, 14 Nem [10 ft-Ib]

C = Sealing washer, 27 Nam [20 ft-Ib]

D = Copper washer anly, 70 Nem [50 ft-Ib]

E = Copper washer (Bleed screw), 5 Nem [36 in-ib]

Shut Down Lever or Spring Replacement,
Nippondenso EP9 (5-28)

10 mm

Remove the retaining screw.
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Remove the shut down lever (A) spring housing (B) and
return spring (C).

S2

Install the spring as illustrated.

ap

&
Install the spring housing over the spring aligning the dh
spring with the illustrated hole in the housing. (]

G\

Inléctlon Pump Repairs (5-21)
Page 6-47

fv3zpma

fv9spaa

Metal awl or pick

Load the spring by rotating the spring/housing counter-
clockwise approximately 1/4 turn.

v8spva
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10 mm
Hold the spring 1n the loaded position and install the laver |

NOTE: If the shutdown shaft slides into the housing, threag
the retaining- screw (nto the shaft and slide the shaft to jig
original position. Visually inspect the o-ring for distortion gof
damage.

10 mm

Install the retaining screw making sure the spring aligns
to the hole in the lever.

Pressure Relief Valve and Sealing Washer
Replacement, Bosch P7100 (5-29)

The pressure relief valve arrangement on the Bosch P7100
injection pump In the supply side of the fuel circuit creates
a self-bleeding system for air introduced during replace-
ment of the supply side components.

A sticky or malfunctioning relief valve can result:n engine
miss, low power or hard starting.

The Bosch P7100 injection pump has a jJump-overtube to
route return fuel and entrapped air from the pressure
relief valve diractly to the supply tank.
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Mount the pump 1n a suitabie bracket and hold pump with
a vise.

19 mm
Remave the pressure relief valve and sealing washers.

Remove the jump-over tube.

Thoroughly flush the pressure relief valve with a cleaning
salution.

Use a'small screwdriver to check that the check ball is not
sticking in the pressure relief valve assembly.

A sticky check ball will result in engine low power and
hard starting.

Replace the relief valve assembly if necessary.
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19 mMm

Install the pressure relief valve, jJump-over tube, and sea|.
Ing washers In the reverse order of removal.

Seal Replacement, Bosch P7100 (5-30)

Item Type of Seal
A O-Ring Seal
B Sealing Washer
C Sealing Washers

(Rubber Coatad)

Fuel Inlet Banjo Connector Replacement,
Bosch P7100 (5-31)

18 mm

Remove the fuel inlet banjo connector and sealing
washers.

Thoroughly flush the nlet connector with a cleaning so-
lution to ensure it 1s not blocked with foreign debris,

Replace the fuel inlet banjo connector if the threads are
ruined.
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19 mm

Install the fuel inlet banjo connector and new sealing
washers in the reverse order of removal.

ftdcsha

Fuel Shut Off Solenoid Replacement, Bosch
P7100 (5-32)

10 mm

Remove and replace the shut off solenoid with the part
number facing outward as illustrated.

Torque Value: 9 Nem [7 ft-Ib]

Fuel Shut Off Solenoid Adjustment, Bosch
P7100 (5-33)

NOTE: The fuel pump solenoid must be adjusted on the
vehicle to access the voltage supply.

Connect the solenoid wiring harness to the vehicle wining
harness.

fs9coha

Turn the key to the ““ON'' position. This will energize the
red (hold) wire and black (common) wire.

This 1s the low current hold-in coil and must be energized
continuously during this adjustment.

NOTE: Do not turn the key to the “'START"' position at this
time. This will energize the white (pull-in) wire.

fva00kb
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Move the shut off lever by hand to the tufl run position.

10 mm, 16 mm

Adjust the sclencid linkage to dimension A. Dimension A
Is measured from the bottomn surface of the solenoid
mounting bracket to the top of the pwot pin. When prop-
erly adjusted the plunger is magnatically hetd in with the
shut off laver In the absolute full run position. Turn the
large hex on the end of the plunger to make adjustments.

Solenoid Run Dimension
A = 66.9 mm [2.6 In}

Fuel Shut Off Solenoid Bracket Replacement,
Bosch P7100 (5-34)

Preparatory Step:

Remove shut off solenoid.

8 mm, 5mm Allen

Remove and replace the bracket as illustratad.

Torque Value: Top Capscrews (2) 7 Nem [5 ft-Ib]
Side Capscrew (1) 10 Nem [7 4 fi-Ib]

Fuel Pump Shut Off Lever Replacement,
Bosch P7100 (5-35)

Preparatory Step:
Remove the shut off solenoid.
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8 mm, 10 mm |§-|
Remove the capscrews holding the lever bracket to the
lever.

8 mm
Remove the capscrew holding the shut off lever to the @

shut off shaft.
NOTE: The shut off lever i1s indexed to the shaft with a @Q}
Woodruff key.

8 mm, 10 mm

Instalt 1n the reverse order of removal.

Adjust the shut off solenoid. Refer to Procedure (5-29). ‘gb
&)/

Throttle Lever Replacement, Bosch P7100
(5-36)

8 mm

Remove and replace the throttle lever as illustrated.

NOTE: The throflle 1s indexed on the throttle shaft with a
Woodruftf key.

Injection Pump-Repairs (5-21)
i Page 5-53
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START ?NEH ng PULL IN° QOIL
. = FUEL SOLENOO
WUl WARING DIAGAAM .
12 VDC FOR GROUNDEO SYSTEM
BATTERV 13501

Black to Red - Hold In
Black to White - Pull In

19) \aZ va00s9s
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Section 5 Fuel System Group g
B Sertes Shop-Manua|

Shutdown Solenoid Inspection, Bosch P710Q
(5-37)-

Engines using the Bosch P7100 fuel injection pump with
the RQVK governor are equipped with the synchro-start
fuel shut oft solenoid to actuate the shut off iever. Both 12
volt and 24 wvolt external fuel shut off solenoids are
avallable,

The synchro-start has a weatherpack connector with 3
wires In it.

Cotor Description Weatherpack Port
Black Ground ‘C’
White Pull In ‘B’
Red Hold tn ‘A

Winng Guidelines

Refer to the chart below to find the correct gauge size and
length of continuous wire for the white (pull-in) wire, which
connects to the solenoid wiring.

Length of Wire
0-4.5 # 0-7.0 ft 0-11 ft
Gauge 14 12 10

NOTE: 14 gauge wire 1s required for the red (hold-in) wire,
which connects to the “Run” terminal on the (gniticn switch.

NOTE: The black (ground) wire must be the same si1ze as the
white (pull-in) wire.

Solenoid Resistance Check

The synchro-start solenoid can be checked using a volt-
chmmeter. Check the solenoid resistance.

Resistance
Solenoid Min Ohms
Voltage Pull-In Hold-In
12 0.22 111
24 0.82 41.3
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Section 5 Fuel System Group 05 Injection Pump Repairs (5-21)
B Series Shop Manual Page 5-65

Solenoid Voltage Check

If the Synchro-Start solenord checks good, the problem Is
with the wiring circuit to the solenoid.

To perform the solenoid voltage check, connect the wiring
harness and apply voitage to the solenoid with the ignition
key as follows:

1- With the key in the run position, check the voltage
hold-in.

2. With the shut-down lever held in the shut down posi-
tion, move the key to the start'position and check the
pull-in voltage.

Battery Min Voltage
Voitage " Puli-In Hold-In
12 6.5 4.0
24 13.0 8.0
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Section 6 - Injectors Group 06
B Series Shop Manual

Fuel Lines Clean and Inspect
Fuel Drain Manifold
High Pressure Fuel Lines

Section 6 - Injectors - Group 06
Section Contents

Low Pressure Fuel LIN&S ......c.cocvvivines
Fuel Transfer Pump Cleaning and Inspecting

Fuel Transfer Pump General Information.............ccoooivvamniniiniiiiincrns
Fuel Transter Pump Identification........c..............

Fuel Transfer Pump Piston Style Rebulld ...
Assembly

Cleaning......cccoviviviinianiiininiees

General Information Injectors ...

injector
Injector
Injector
Injector
Injector

Service ToOIS .. .o eee

TR . ot s
Chatter Test

Injector Group Exploded View
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Injector Service Tools Section 6 Injectors Group 0§
Page 6-2 B Series Shop Manua|

Injector - Service Tools

The follow(ng special toals are recommended to perform proceduras in Group 06. The use of these
tools 1s shown in the appropriate procedure. These tools can be purchased from your local Cummins
Authorized Repair Location.

Tool No. ' TJool Descrniption Tool lllustration

injector Tester

3376946

Nozzle Cleaning Kit

3376947

Flexible Injector Puller

3823276

Downleaded-from-aas VVVAV ETa b.com-manuals-scarch encing.
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Sectlon 6 Injectors Group 06 Injector Group Exploded View
B Series Shop Manual Page 6-C

Injector Group - Exploded View

ft300gr
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General Information Injectors Section 6_ Injectors  Groupig |
et B Series Shop Manygj

General Information - Injectors

The injector needie valve and the nozzle tip are machined to a very precise tolerance. Never replace only the needie
valve. Never mix the needle valves and nozzle tips, they are matched sets.

This group provides instructions for disassembly cleaning, assembly and test of the injectors. Also included are
cleaning and inspection procedures for the fuel lines, fuel transfer pump, and fuel filter head.
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Section 6 Injectors Group 06
B Sertes Shop Manual

Fuel Transfer Pump General Information
Page 6-5

Fuel Transfer Pump - General Information
Fuel Transfer Pump - Ildentification

The B senes engine uses three different piston style, and one diaphragm style, transfer pumps. The diaphragm

style transfer pump cannot be rebuilt.

Piston style transfer pump, Part No. 3918078, is offered
as an option on B senes engines eguipped with distrib-
utor type fuel injection pumps.

NOTE: Part No. 3918076 and 3918000 are identical in ap-
pearance. The pumping spring free length can be measured
to dentify the pump.

Fuel transfer pump 3918076 spring free length 53.5 mm
[2 7/64 1n).

Piston style transfer pump, Part No. 3918000, I1s used on
the 300 HP marine B series engine.

NOTE: Part No. 3918076 and 3918000 are 1dentical in ap-
pearance. The pumping spring free length can be measured
to 1dentify the pump.

Fue! transfer pump 3918000 spring free length 58 mm {2
9/32 1n].

Piston style transfer pump, Part No. 3917334 and
3921550, 1s used on the 91 B series engine equipped with
the Bosch P7100 in-line injection pumps.
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Fuel Transfer Pump Identification Section 6 Injectors Group gg
Page 6-6 B Series Shop Manug]

Diaphragm style transfer pump.

fe901gn
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Section 6 Injectors Group 06 Injector Disassembly
. B Series Shop Manual Page 6-7

Injector - Disassembly

Clean the carbon residue from the nozzle. Use a brass
wire brush and a piece of hardwood dipped 1n test oll.

f300sh

Remove the copper sealing washer and discard. @@

fi3seina

15 mm

Clamp the nozzle holder In a soft jawed vise and remove
the nozzle nut.

Remove the nozzie needle valve and intermediate plate. %@

NOTE: To avoid damage place injector nozzle and needle
valve in a suitable bath of clean test oll. @

300

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Injector - Clean and Inspect
Page 6-8
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Caution: Hold the needle valve by the stem only. Sk

olls will corrode the finely lapped surfaces.

Caution: The needie valve and nozzle tip are matched
for fit. They must not be intermixed.

Remove the nozzle holder from the vise; then remove the
pressure spindle, pressure spring and shums.

Injector - Clean and Inspect

Edge-type filters may be cleaned by-applying compressed
arr to the fuel passage from the nozzle side of the nozzle
holder. Edge-type filters ate not removable for service.

Rinse new nozzle bodies and needle valves in soivent to
thoroughly flush and completely remove all protective
coating maternal.
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Section 8 Injectors Group 06 Injector Clean and Inspect
B Senes Shop Manual Page 6-9

Nozzle Cleaning Kit 3376947

Caution: Never use emeary paper or any other metal
scraper to clean the nozzle.

Clean the nozzle seat with scraper as shown dipped In
test oll. Polish the needle seat with the piece of hardwood
dipped In test oil.

-l

fiSbeag

Clean the interior nng groove of the nozzle with the scraper -
as shown. Rinse In solvent to remove all dirt and carbon
residue and dip In clean test oil.

AN

O f"\‘\"
AN #3[”).&‘):‘;’ bi

(2

Clean the spray holes of hole type nozzles as shown with
the appropriate size cleaning needle.

Remove burned-on combustion deposits on all nozzies
with a commercially available clsaner. Rinse all parts in
clean test oil.

90008
Clean the needle valve tip with a brass brush. Then, -
Inspect for rough surtaces or erosion. The pressure shoul- N
der will normally have a rough machined appearance.
NOTE: Deteriorated need!e valves must be replaced as a
matched unit with their compatible nozzle body.
h9ppsa
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3
Injector - Assembly Section 6 Injectors Group g
Page 6-10 B Senes Shop Manug)

Dip the needle valve in clean test oil and insert the need|g
D~| valve all the way into the nozzle body.

figvawa

Caution: Any needle valve and nozzle body assembly
which cannot pass this test must be replaced.

Pull the needle valve one-third of the way out of the nozzle
body. The needle valve must slide all the way back into
the nozzle body under its own weight.

If the nozzle fails the slide test, clean the nozzle again and
retest it.

M
@) P

fi9pgeb

Injector - Assembly

NOTE: Make sure all mating surfaces and pressure faces are
absolutely clean and lubricated with fuel oil before
assembled.

ﬁ Caution: Install the same thickness of shims that were
removed in disassembly. Use the pressure spring to make
sure the shims are installed flat.

D nstall t
%‘7 nstall the shims.
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Section & injecfors Group 06 Injector Assembly
B Sernes Shop Manual Page 6-11

Clamp the nozzle holder in a soft jawed vise and install G
the spindle. AT,

900ca

install the intermediate plate. G

fi900ad

Install the needle valve and nozzile assembily.

15 mm
Install the nozzle nut.
Torque Value: 30 Nem [22 ft-Ib]
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Injector Testing
Page 6-12

Jl900sa
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Section 6 Injectors Group 0g
B Series Shop Manua| |

Injector - Testing

Warning: Keep your body clear of test spray. Fluid can
be injected into the bloodstream causing blood poison.
ing and posslble death.

All nozzles must be testeg for opening pressure, chatter
and spray pattern,

Check the opening pressure.
a. Open valve.
b. Operate lever at one stroke per second.
c. Read pressure indicated when spray begins.

[f the opening pressure is out of specification, then change
the shim pack. Adding shims will increase pressure.

Leakage Test:
a. Open valve.

b. Operate lever to hold pressure 20 bar [290 psi]
below opening pressure.

c. No drops should fall from the tip within 10 ssconds.
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Section 8 Injectors Group 06 Fuel Transfer Pump Cleaning and Ingpecting
B Senes Shop Manual Page 6-13
Chatter Test

The chatter test indicates the ability of the needle valve to move freely and correctly atomize the fuel. You should
hear the valve open and should see a well atomized spray pattern.

Used nozzies should not be evaluated for chatter at lower speeds. A used nozzle can generally be used if it passes
the leakage test, chatters audibly at high lever speeds and uniformly atomizes the fuel.

Fuel Transfer Pump - Cleaning and
Inspecting
Visually Inspect the fuel transfer pump for obvious cracks

or damage that would prohibit reuse. Inspect the weep
hole area for signs of fuel leakage.

Clean the pump in mineral spirits. Blow dry with com-
pressed aur.

Inspect the camshaft lever and the return spring for ex-
cessive wear.

13900 af
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Do

Fuel Transfer Pump Piston Style Rebuild

Page 6-14

290084

Outlet Fitting

Inlet Fiting

Hand Prime
Fitting

fs9nsea

i ot :
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Section 6_ Injectors Group g5 |
B Series Shop Manyg| |

To inspect the transfer pump, pour clean diesel fuel of
engine oll into the inlet connection and perform the fg,
lowing test:

Inspect the diaphragm by blocking the fuel inlet line with
your finger and operating the priming lever.

A good pump will have suction that will not bieed down
until the finger 1s removed from the infet.

On diaphragm style fuel transfer pumps, parts replace-
ment 13 not practical; the pump is serviced as an assem-
bly. An optional piston style pump ts available which can
be cleaned and repaired with a mnor repair kit.

Fuel Transfer Pump - Piston Style
Rebuild

Preparatory Step:

* Clean debris from the fuel line fittings and the fuel
transfer pump.

20 mm, 26 mm Wrench

Caution: The hand-prime fitting and inlet fitting are
spring loaded. Sudden removal of these two fittings can
cause personal Injury.

Secure the pumpIn a vise, taking care not to damage the
pump housing.

Remove the rubber boot from the hand-prime fitting.
Remove the three illustrated fittings.
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Section 6 Injectors Group 06 Fuel Transfer Pump Plston Style Rebulid
B Series Shop Manual Page 6-15

Remove all internal components of the pump. @@

NOTE: Make sure the check valve gaskets are removed from
the inlet fitting.

(A) Outlet Fitting
(B) Inlet Fitting
(C) Hand Primer Fitting

1880012

Cleaning

Thoroughly fiush the pump with a cleaning solution to
remove any debris.

(afi00ea

Assembly
20 mm, 26 mm Wrench

Assemble the pump with the new components supplis
In the rebuild kit. :

Check valves

Check valve gaskets

O-ring seal

Cutlet fitting/check valve

*O-ring seal (25 mm)

*O-ring seal (30 mm) or (25 mm)

" O-ring requrred I1s determined by the size of the inlet 15900aa
fitting. Discard unused o-ring.

Do @~

NOTE: Extreme caution must be used to make sure the
check valves are installed to open In the diraction of the fuel
flow.

Improper installation of the check valves will result in Jow
power from the engne.
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Fuel Lines Clean and Inspect Section 6 _Injectors Group 08

Page 6-16 B Sernies Shop Manua]';
| Place the pump In'a vise and torque the fittings to thé?z

B ® following values: gl

A (A) Outlet Fitting 30 Nem  [22 ft-Ib] f

c (B) Hand-Prime Fitting 30 Nem  [22 ft-Ib] a

P (C) Inlet Fitting 30 Nem [22 ft-Ib] :

Fuel Lines - Clean and Inspect

High Pressure Fuel Lines

Visually inspect the high pressure fuel lines for obvious
damage such as lines that have bent to facilitate injector
removal. High pressure pulses expand and contract the
Injector lines which result in internal flaking at the bent
areas. Bent lines should be replaced.

Wash the fuel lines in clean solvent and blow dry with
compressed air. Make sure all paint chips are removed.

Visually inspect for cracks at both ends of the fuel lines.
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Section 6 Injectors - Group 06 Fuel Lines Clean and Inspect
B Series Shop Manual Page 6-17

Caution: The high pressure lines must be clamped se- ﬁ
curely and routed so they do not contact each other or

any other component. Inspect for areas of contact that

have worn the material thin,

Inspect the vibration 1solators (clamps). Make sure all the
vibration 1solators are positioned and tightened properly. .
Missing or improperly installed 1sofators will almost cer-

tainly result in fuel line failure.

Y T
M2 !hﬂ' n9suhb

Caution: Do not weld or substitute lines; use only the ﬁ
specified part number for the engine.

The lengih, internal size and naidity of the lines is critical
to smooth engine operation. An attached metal tag Is
used to (dentify each line with a part number.

Fuel Drain Manifold

Inspect the fuel drain manifold for cracks and obvious
damage.

#1990sc
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Fuel Lines Clean and Inspect
Page 6-18

i i 119005
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Section 6 Injectors Group gg
B Series Shop Manug|

Inspect the sealing surfaces for leak paths.

13 mm
Inspect the rubber seals. Replace any damaged seals or
@ seals that are hard or brittle.

Service Tip: Lubricating the seals with clean engine oil
will facilitate the installation.

b~

Low Pressure Fuel Lines

- Wash the low pressure fuel lines in clean solvent. Blow
N dry with compressed air.

Visually inspect the lines for obvious damage such as
@ cracks or worn araas.
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Section 6 Injectors Group 06
B Series Shop Manual

17 mm, 16 mm

Inspect the rubber seals. Replace any damaged, hard, or
brittle seals.

Service Tip: Lubricating the seals with clean engine oil
will facilitate the installation.
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Sectlon 7 Lubrnication Oil System Group 7
B Series Page 7-1

Section 7 - Lubrication Oil System - Group 7
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Oli Pan and Suction Tube Exploded View Section 7 Lubrication Oil System Group 7
Page 7-2 B Series

Oil Pan and Suction Tube - Exploded View

Ref. No. Part Name Qty. Rernarks-
1 Pan, Oil 1
2 Plug, Threaded 1 M18 1.5 x 12mm
3 Washer, Sealing 1 1.5mm thick, 18.40 1.D.
4 Screw, Hexagon Head Cap 3 M8 1.25 x 16mm
5 Connection, Oil Suction 1
8 Screw, Hexagon Head Cap 36 M8 1.25 x 20mm
7 Washer, Spring 38
8 Washer, Sealing 1 22.2 1.D. x 1.5mm thick
9 Plug, Threaded 1 M22 x 1.5 mm
10 Gasket, Oil Pan 1
1 Gasket, Flange 1
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Section 7 Lubncation Oit System Group 7 Oll Pan and Suction Tube General Information
B Series Page 7-3

Oil Pan and Suction Tube - General Information

' The B Series engine is available with various oil pan/suction tube configurations based on the customer’s needs;
I.e., oil capacity angularity limits, drain plug location, etc. However ail the oil pans fall into two basic types, center
sump and front or rear sump. Both types of oil pans can be rotated front to back to meet various instaltation
requirements such as moving a drain plug to a specific side or front and rear sump requirements.
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Oll Pan and Suction Tube Cleaning and Inspection (7-01) Section 7 Lubrication Oil System Group 7 1
Page 7-4 B Serieg

Oil Pan and Suction Tube - Cleaning
and Inspection (7-01)

“ Steam ciean the pan and suction tube.

opdtken

inspect the pan for cracks and damaged threads.

~— Inspect the oil suction tube and brace for cracks. Do not
reuse a cracked oil suction tube or brace.

Also check the block mounting surface for damage.
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Section 7 Lubrication Oll System Group 7 Lubricating Oil Cooler Exploded View
Page 7-5

B Series

Lubricating Oil Cooler - Exploded View

@.—13

—-—12
11

€
®

10

1c900gs

Ref. No. Part Name Qty. Remarks
Screw, Hex Flange Head Cap M8 x 1.25 x 35
Vaive, Bypass

Spring, Compression

Plug, Pipe

Head, Lub Oil Filter

Adapter, Filter Head (Not Replaceable)
Core, Cooler

Gasket, Filter Head

Plug, Threaded

10 Seal, O Ring

1 Plunger, Prs Regutator

12 Gasket, Oil Cooler Core

13 © Cartndge, Lub Oil Filter

—_
=N

1/8 NPT

M22 x 1.50

©oO~NOUAWN=
i T e e T T N G G Gy
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General Information Lubrication System Section 7 Lubrication Oil System Group 7
Page 7-6 B Serieg

General Information - Lubrication System

Oil Cooler Core

The B Series engine uses a full flow plate type oil cooler The oil flows through the element where it I1s cooled
by engine coolant flowing past the plates of the element.

The four cylinder engine uses five plates. The six cylinder engine uses seven plates.
NOTE: Some -engines use a jumper plate in ptace af an oil cooler
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Section 7 Lubrication OIll System Group~7 Pressure Regulator Valve Disassembly (7-02)
B Series Page .7-7

Pressure Regulator Valve - Disassem-
bly (7-02)

19 mm

Remove the plug and sealing washer.

k9pxrd

Remove the spring and plunger.

Pressure Regulator Valve - Inspection
(7-03)

Inspect the plunger bore for nicks or scratches.

The plunger must move freely In the bore.
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Pressure Regulator Valve Assembly (7-04) Section 7 Lubrication Oil System Group 7

Page 7-8 B Sereq
Check the pressure regulator spring at the following two
heights.
Free Length 60.6 mm [2.38 n] .
Limit |
1891 .

* 445 mm [1752 in] Min. Load 105 N [23.6 |b]
(regulator valve opens)

e 41.25 mm [1.624 in] Min. Load 142 N [32 Ib] (regu
lator valve seated)

Free Length 66 mm [2.59 In]
legspna . (1994)

e 445 mm [1.752 in] Min. Load 116 N [26.1 Ibf]
(regulator valve opens)

® 41.25 mm [1.624 in] Min. load 137 N [30.8 Ibf]
(regulator valve seated).

Pressure Regulator Valve - Assembly
(7-04)

El 19 mm

;§.b Install the valve.

2\ Torque Value: 80 Nem  [59 ft-Ib]

Filter Bypass Valve - Replace (7-05)
%ﬂ Remove the valve from the cooler cover.
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Section 7 Lubrication Oll System Group 7

B Series

Drive the new valve in until it bottoms against the step n

the bore.

Qil Cooler - Cleaning (7-06)

Plug the cooler and soak it in a cleaning solution to

remove the coolant deposits.

Remove the plugs and soak the cooler in solvent.

The cooler can be cleaned in a hot tank.

Back flush the oil passages with clean solvent and use

compressed air to dry.

Oil Cooler - Inspection (7-07)

Inspact the soldered foints for corrosion or cracks.
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Oll Cooler Inspection (7-07) Sectlon 7 Lubrication Oil System Group ;E
Page 7-10 B Serieg

Pressunze the cooler to 483 kPa [70 psi} and check fo;
leaks by submerging in water. { i

lcBatac
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. Section 7 Lubrication Oil System Group 7 . Lubricating Oil Pump Exploded View
" B Series Page 7-11

Lubricating Oil Pump - Exploded View

(p900gd

Ret. No. Part Name Qty. Remarks

1 Pump, Lube 1 (Note 1)

2 Body, Lube Pump 1

3 Bearing, Sleeve 1

4 Shaft, Lube Pump Idler 1

5 Plug, Oil Rifle 1

6 Screws 2

7 Shaft, Lube Pump 1

8 Gear, Lube Pump Drive 2

9 Gear, Lube Pump ldler 1

10 Key, Woodruff 1

11 Gerotor, Driver 1

12 Gerotor, Planetary 1

13 Plate, Lube Pump Back 1

14 Screw, Hex Hd Cap 4 M8-1.25x30
Note 1 Item 1 1s available as an assembly only. Exploded view 1s shown for information purposes.
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LubHcation Oll Pump General Information ' Sectlon 7 Lubrication Oll System Group 7
Page 7-12 B Series

-
=

Lubrication Oil Pump - General Information
It 1s not practical to rebuild the gerotc;r pump. It can be reused if it meets the inspection criteria.
There are two basic B Series (ubrication pumps one for the four cylinder and one for the six cylinder.
The gerotor width on the four cylinder pumps 1s narrower than in the six cylinder pumps.
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Section 7 - Lubrnication Oll System Group 7 . Oil Pump Inspection (7-08)
B Series Page 7-13

Oil Pump - Inspection (7-08)

Visually inspect the lube pump gears for chips, cracks, or
xcessive wear.

1p900s4

Remove the sealing plate. @@

PoRImD
Mark “‘top’’ on the gerotor pianetary.
lpscoge
Remove the gerotor planetary. , @Q}
Inspect for excessive wear or scoring.
.
=
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Oll Pump Inspection (7-08)
Page 7-14
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Section 7 Lubrication Oil System Group 7.
B Series

Clean all parts in solvent and-use compressed ar to dry. -

Inspect the pump housing and gerotor drive for damage
and excessive wear.

Be sure the gerotor planetary is installed in the ongi-
nal position.

Gl Install the gerotor planstary.
&

Measure the tip clearance.

Tip Clearance
mm iIn
0.1778 MAX [0.007)
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Sectlon 7 Lubricatlon Oil System Group 7 Olf Pump Inspection (7-08)
B Series Page 7-15

Measure the clearance of the gerotor drive/gerotor plan- ]
etary to port plate. @

Port Plate Clearance

mm n
0.127 MAX [0.005]

Measure the clearance of the gerotor planetary to the
body bore. @
Body Bore Clearance
mim n
0.381 MAX [0.015])
Measure the gears backlash. :
Limits for a ‘‘Used Pump”’

0.076 0.33 mm
(0.003 0.0131n]

NOTE: Prevent movement of the adjoining gear when check-
Ing backlash or the reading will be the total of both gears.

|p90_0nd
Install the lube pump back plate. &) ]
S
2\
©spind
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Section 8 Cooling System Group 8
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Section 8 - Cooling System - Group 8

Section Contents
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w P Expioded Vie Section 8 Cooling System Grou
paagtgr&; e prose " B Senes Shop Manﬂaet

Water Pump - Exploded View

7 ____5.*4 ! L‘
A ‘} A
‘_ \
!

/') ! p900md
| Ref. No. Part Name Qty. Remarks
1 Pump, Water 1
: 2 Seal, Rectangular Ring 1 5.16 mm Thick
3 Screw, Hex Hd Cap 2 M8-1.25x22
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Section 8 Cooling System Group 8 ' Water Pump General Information
B Sernes Shop Manuai Page 8-3

Water Pump - General Information

The water pump 1s a beit driven, centrifugal type pump with the inlet and bypass line as an integral part of the
cylinder block.

It1s not practical to replace the parts in the pump, the water pump 1s serviced as an assembly ReCon® water pumps
are available from Cummins Distributors and Dealsrs.
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Water Pump inspection (8-01) Cooling System
Page 8-4 : B Senes Shop Manual

Water Pump - Inspection (8-01)
Inspect the impeller blades for wear or corrosion.

Inspect for free rotation of the pump.

'wp900se

Check the weep hole for evidence that the seal has besn
teaking.

Parts replacement is not practical: the water pump 18
serviced as an assembly.

wp900s!
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Cooling System
B Series Shop Manual

Belt Tensioner and Fan Hub - Exploded View

Belt Tensioner and Fan Hub Exploded View
Page 8-5

fa900gx
Ref. No. Part Name Qty. Remarks
1 Support, Fan 1 Mounts to block.
2 Bearing, Ball 1
3 Hub, Fan 1 27.0 mm Thick, 25.4 mm Dia. Shaft
4 Retainer, Fan 1
6 Screw, Hex Hd Cap 1 M12-1.75x70 mm
6 Screw Hex Hd Cap 1 MB8-1.25x75 mm
7 Screw, Hex Hd Cap 3 M8-1.25x30 mm
8 Pulley, Fan 1
9 Plate, Clamping 1
10 Screw, Cap 4 M8-1.25x20 mm
1 Screw, Cap 4 'M8-1.25x16 mm
12 Bracket, Belt Tens. 1 )
13 Screw, Flat Head Cap 2 M8-1.25x25
14 Tenstoner, Belt 1
15 Screw, Hex Hd Cap 1 M.10-1.5x61.86 mm
16 Belt, V-ribbed 1 1524 mm Long
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Belt Tensioner and Fan Hub General Information Cooling System
Page 8-6 B Senes Shop Manua}

Belt Tensioner and Fan Hub - General Information
Belt Tensioner
The only practical reparr for tensioners is pulley replacement.
Slight vanations exist in the pulley removal and installation for each pulley version.

It the pulley exhibits excessivg wear a special service tensioner is available which features a hardened pulley with
increased resistance to wear
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Cooling System Fan Hub Inspection (8-02
B Series Shop Manual Page 8-

Fan Hub - Inspection (8-02)

Inspect for free rotation of the fan hub shaft.

Check the end of the bearing for evidence that the lubri-
cant has leaked. Rebuild or replace as required.

fa8besd

Inspect the fan hub bearing for wear. The bearing should
have a minimal amount of side to side or end play move-
ment. Replace the bearings if more than a minimal amount

can be felt.

{aSbase

Fan Hub - Disassembly (8-03)

16 mm
Secure fan hub and remove the center bolt and retainer.

Snap Ring Pliers

If the assembly 1s equipped with snap rings, remove the
snap ring as illustrated.
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Fan Hub Assembly’ (8-04)
Page 8-8

-

v
L taGbeme

{a9hb
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Cooling System
B Sernes Shop.Manya|

]
i

1 inch Dritt
|§_| Support the fan hub bracket housing and press out the

shaft/hub.
@@ Approximately 6 tons of pressure Is required.

Snap Ring Pliers
8 | Turn the bracket housing over and remove the snap ring

%@ if so equipped.

|§-| 2 inch Pipe
Press on the O.D. of the bearing to remove from the

housing.
&

Fan Hub Assembly (8-04)
Snap Ring Pliers
X If the bracket housing 1s equipped for snap nngs, install

Gl the front snap ring.
S
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Cooling System
B Sertes Shop Manual

2 Inch Pipe

Press the.bearing flush with the front of the housing or to
the snap ring.

Snap Ring Pllers

Install the second snap ring if so equipped.

Supporting the bearing inner race with a 1.25 inch pipe
coupling, press the hub/shaft in until it bottoms on the
bearng.

16 mm

Secure the assembly and install the retainer and center
bolt. Tighten to 77 Nem [57 #1-1b].
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Belt Tensio Inspection (8-05 Cooling System
Page 8—10I ner P " ) . B Senes Shap I\{asnug[

Belt Tensioner - Inspection (8-05)

Inspect tha pivot tube area of the tensioner for excessive
wear evidenced by an elongated hole. If the tensioner
exhibits excessive wear, it must be replaced.

Rolf the bearing and check that it rotates freely with no
rough spots.
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Cooling System Thermostat Housing Assembly Exploded View
B Series Shop Manual Page 8-11

Thermostat Housing Assembly - Exploded View

th900gm
Ref. No. Part Name Qty. Remarks
1 Housing, Thermostat 1
2 Gasket, Thermostat Housing 1
3 Screw, Hex Hd Cap 1 MB-1.25x35
4 Screw, Hex Hd Cap Z M8-1.25x70
5 Bracket, Lifting 1
6 Thermostat Coolant 1
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Thermostat Housing Assembly General Information Cooling System
Page 8-12 B Series Shop Manug|

Thermostat Housing Assembly - General Information
A pressure balanced thermostat 1s used on the B Series.

No special orientation 1s required with the new thermostat. The thermostat 1s compatible with thermostat housings
which have a groove cut for the old thermostat tang.
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Cooling System Thermostat Inspection (8-06)
B Series Shop Manual Page 8-13

Thermostat - Inspection (8-06)

Visually inspect the thermostat for obvious damage such .
as obstructions caused by debris, broken springs, or stuck
or missing vent pins.

B

4

New od
2¢900g!
The thermostat can be checked for correct operation.
Requirements
Start to open at 83°C [181°F]. [
Fully open at 95°C [203°F]. ‘ & ——:
- —we—
——— = e —
e
2c300n¢
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General Information About Fans Cooling System
Page 8-14 B Series Shop Manuaj
General Information About Fans

Warmng: Never attempt to rotate the engine by pulling or prying on the fan. This practice can result in
serious personal injury and damage to the fan. Use only the proper engine barring techniques to manually
rotate the engine.

Check the fan for missing balance wetights at each reguiar maintenance interval. Do not attampt to reparr broken
or bent fans, or fans with missing balance weights.

Most equipment that has a Cummins engine uses a radiator and a fan. The radiator and fan transfer heat from
the cooling water to the atmosphere. The fan selection process must conclude that the fan,’the fan mounting
arrangement, and the fan drive system are designed and matched for compatibility

Upan request, Cummins Application Engineering Department will assist In determining the proper selection. Refer
any fan changes other than the direct replacement of a fan with precisely the saine Cummins part number to the
Cummins Application Engineering Department for prior approval.

Examples that require approval are,

1 Using an approved fan from one engine model on a different engine model.

2. Using an approved fan on an engine with a different fan mounting arrangement.
3. Using an approved fan on an engine with a different fan drive arrangement.
4

. Converting an engine from one market model to anather An example is the converswon of a G-drive engine to
a power unit application.

5. Converting an engine modsl to a different model. An example 15 converting a 68T5.9 to a 6BTAS.9.
This list 1s not inclusive. Always contact Application Engineering for assistance.
At times an existing fan can yield ONLY marginal cooling capability when being considered for a new application.

Caution: Never repitch (bend) the blades to obtain additional air delivery. Bending the blades or spider
creates stress In the maternal used for the construction of the fan, Repitching (bending) will cause fan
fallure. The proper diameter fan must be selected. Never modify an existing fan.

Application Engineering WI|| provide assistance (n the selection of a tan with the correct pitch and diameter for
proper cooling.
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Section 9 - Drive Units - Group 9
Section Contents

Accessory Drive Cleaning ...
Accessory Drive Inspection ...............

Accessory Drive Adapter Exploded VIieW.. ..ot s

Accessory Drive Adaptor Assembly........cc.ccccoiinn,

Accessory Drive Adaptor Disassembly-....... PRSP
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Ac_ceséory Drive Adapter Exploded View

Page 9-2

=

Section 9 Drive Units Group ¢ .

Accessory Dnive Adapter - Exploded View

B Senes Shop Manug)

Ref. No.

Part Name

Remarks

OONOUEWN =

Adapter, Accessory Drive
Bearing

Shafi, Accessory Drive
Gear, Accessory Drive
Gasket, PTO Dnve Cover
Screw, Hex Hd Cap
Gasket, PTO Drnive Cover
Plate, PTO Drive Cover
Screw, Hex Hd Cap

l\)—l—-l-l\)—l—a_n._a._xg
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Section 9 Drive Units Group 9 Drive Units General Information
B Sertes Shop Manual Page 9-3

Drive Units - General Information

Accessory Drive Adapter

A gear driven adapter provides accessory drive capability of up to 142 Nem [105 ft. Ib.} of torque. The accessory
drive is equipped with either SAE A or B flange adapters.
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Accessory Drive Cleamng (9-01) Section 8 - Dnve Units Group g
Page 9-4 B Series Shop Manug]

Accessory Drive - Cleaning (9-01)

dry with compressed air.

Accessory Drive - Inspection (5-02)

Visually inspect for obvious damage such as cracks, bro-
ken teeth and damaged threads.

Rotate the gear and inspect for rough spots in the bearing
and excessive wear.

cBgosd

Accessory Drive Adaptor - Disassem-
bly (9-03)

_ 1.25 inch Pipe Coupling

Support the housing. Press the bearing, shaft, and gear
<9 assembly frem the housing.

Approximately 4 tans of force 1s required.

Clean the Accessory Drive with clean solvent and blow
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Section ¢ Drive Units Group 9
B Sernies Shop Manual

"1 inch Drift
Press the shaft and bearing assembly out of the gear.

1 inch Drift

Support the bearing assembly and press the shaft from
the bearing.

Accessory Drive Adaptor - Assembly
(9-04) ,
1.25 inch Pipe Coupling

Support the inner race of the new bearing and press the
shaft into the bearing until the shaft botlorns on the inner
racs.

2 inch Pipe

Cautlon: Press on the outer race of the bearing assem-
bly. Pressing on the inner race will damage the bearing.

Support the housing and press the beanng and shaft
assembly in until it bottoms.
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Acceasory Drive Adaptor Assembly (9-04) Section 8 Drive Units Group g

Page 9-6 B Series Shop Manua|
1.25 inch Plpe Coupling
|§_| Support the bottom of the shaft with a 1.25 inch Pipe
(] coupling and press the gear on until it bottoms against the
—_ — %3 Inner-bearing race.
\——ﬁ
e
_ Unape

— e
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Section 10 - Air Intake System - Group 10

Section Contents
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Section 10 Air Intake System Group 103
3

Air Intake System Exploded View

Page 10-2

B Series Shop Manug|

Air-intake System - Exploded View
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Section 10 Alr Intake System Group 10

Air Intake System

Exploded View

B Series Shop Manual Page 10-3
Ref. No. Part Name Req. Remarks
1 Turbocharger 1
2 Gasket, Turbocharger 1
3 Stud 4
4 Nut, Hexagon-Flange 4
5 Manifold, Exhaust 1
6 Gasket, Exhaust Manifold 6
7 Screw, Hexagon Head Cap 12 M10 1.5 x 70mm
8 Aftercooler 1
9 Gasket, Int Manifoid Cover 1
10 Screw, Hexagon Head Cap 14 M8 1.25 x 26mm
11 Connection, Air Crossover 1
12 Gasket, Connection 1
13 Screw, Hexagon Head Cap 4 M8 1.25 x 25mm
14 Hose, Plain 2
15 Clamp, Hose 4
16 Tube, Arr 1
18 Plug, Pipe 1
19 Draincock 1
20 Decal 1
21 Hose, Flexible 1
22 Connector Female 1
23 Connection, Tur Oil Dramn 1
24 Gasket, Oil Drain 1
25 Screw, Hexagon Head Cap 2 M8 1.25 x 20mm
26 Hose, Plain 1
27 Clamp, Hose 2
28 Tube, Tur Oil Drain 1
29 Hose, Elbow 1
30 Tube, Aftercooler 1
31 Coupling, Ptain Hose 1
32 Hose, .Molded 1
33 Hose, Plain 1
34 Clamp, Hose 6
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Air intake System General Information Section 10 Air fntake System Group 10
Page 10-4 B Senes Shop Manual
Alr Intake System - General Information

The air intake system for the B Series turbocharged and aftercooled engines, Modals 4BTA3.9 and 6BTAS.9,
consists of the aftercooler and connections, air crossover hardware, turbocharger, and associated hardware.

The turbocharged engines, Modsls 48T3.9 and 6BT5.S8 use a manifold cover in place of the aftercooler.

The air Intake system for the naturally aspirated engines, Models 4B3.9 and 6B5.9 consists of the manifold cover
mounted to the intake manifold in the cylinder head.

The air intake system for the B Sertes automotive engines, Models B3.9 and B5.9, consists of the turbocharger,
the charge air cooler, turbocharger-to-charge air cooler hardware, charge air cooler-to-intake manifold cover
hardware, intake manitold cover, and associated hardware. On the higher horsepower ratings of the B5.9 engine,
the turbocharger is equipped with a wastegate which {imits the amount of boost pressure.

The turbocharger 1s cooled and lubricated with engine oil frorn the engine lubricating system.
The instructions for rebuilding the turbocharger are printed in Turbocharger Shop Manual Bulletin No. 3810321

Caution: If the engine experlences a turbocharger failure or any other occasion where oil or debris can enter
the charge air cooler (CAC), the CAC must be cleaned (refer to Procedure 10-06).
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Section 10 Arr Intake System Group 10 Turbocharger Cleaning and Inspection for Reuse (10-01)
B Senes Shop Manual Page 10-5

Turbocharger - Cleaning and inspec-
tion for Reuse (10-01)

Remove all carbon deposits and gasket matenal from @
surfaces (1), (2), and (3).

Warnmg: When using a steam cleaner, wear protective
clothing and safety glasses or a face shield. Hot steam
will cause senous personal injury.

Caution: Tape or plug ail openings to prevent solvent or A

steam from damagtng the oil cavities in the turbocharger.

Use solvent or steam to clean the extarior of the turbo-
. charger. Dry with compressed atr.

Inspection
Visually inspect the housings for damage.

Visually inspect the turbine wheel and compressor im-
peller (1) for fretting, cracked or broken vanes.

Turn the impelier In the direction shown with arrow (2), to
inspect the turbine shaft for freedom of rotation. The shaft
must rotate freely.

Replace damaged parts.

tb2hssa

Part No. ST-537 Dial Depth Gauge.
Push the rofor assembiy away from the gauge.

Measure the turbocharger shaft end clearance with the -

Set the gauge on zero.

Push the rotor assembly toward the gauge and record the
data.

End Play
mm m
0.03 MIN (0.001)
0.08 ‘MAX [0.003] 109zhie
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Aftercooler Assembly Cleaning.and Inspection for Reuse (10-02) Section 10 Air Intake System Group 10
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Page 10-6

tb200 E

1b2001F

at900eb
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Push the compressor impeller by hand toward the com.
pressor housing.

Install a wire feeler gauge, at the minimum clearance
point, between the impeller and the housing to measure
the clearance.

Record this clearance.

With the feeler gauge in the same location, push the
turbine wheel by hand away from the compressor hous-

ing.

Install a wire feeler gauge, at the same poaint.

Record this clearance.

Subtract the smalier from the larger clearance.
Radial Clearance

mm mn
0.30 MIN [0.012]
0.46 MAX [0.018]

If the radial clearance does not meet the above specifi-
cations, the turbocharger must be rebuilt. Refer to Turbo-
charger Components Shop Manual, Bulletin No. 3810321
for rebuild instructions.

Aftercooler Assembly - Cleaning and
Inspection for Reuse (10-02)

Remove all gasket matenial from the mounting surfaces.

Warning: When using a steam cleaner, wear protective
clothing and safety glasses or a face shield. Hot steam
will cause serious personal injury.

Use solvent or steam to clean the aftercoaler assembly.
Dry with compressed aur.

Inspection

Visually inspect the aftercooler assembly for cracks or
damage. Replace if damaged.
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Section 10-- Air Intake System Group 10 Aftercooler Assembly Rebuild (10-03)
B Series Shop Manual - Page 10-7

Pressure Test the Aftercooler Core

Install the hose, hose clamps, and solid ptpe plug (1) onto
the Iinlet tubs.

Install the hose and hose clamps (2), and air pressure
gauge (3) onto the outiet tubs.

Connect the air pressure gauge to a regulated air supply.
Arr Pressure: 552 kPa [50 psi]
Submérge the aftercooler in a tank of water.

if air bubbles appear, the core 1s damaged and the af-
tercooler must be replaced.

Remove the aftercooler from the water tank.
Remove the test equipment.
Use compressed air and dry the aftercooler.

Aftercooler Assembly - Rebuild (10-03)

Caution: The attercooleris aunitized assembly and can- A
not be rebuilt. Any attempt to repair the aftercooler core
will reduce the coolant flow and cause future engine
damage.

Reter to Aftercooler Assembly Cleaning and Inspection
for Reuse (10-02).

<

Air Transfer Pipe - Cleaning and
Inspection for Reuse (10-04)

Cleaning

Warning: When using a steam cleaner, wear protective A
clothing and safety glasses or a face shield. Hot steam
will cause serious personal injury.

Use solvent or steam to clean the air transfer pipe. Dry.
with compressed arr.

cagooec
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Page 10-8

th1ermb
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caotbsa
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Inspection

Visually inspect the turbocharger compressor V-band oyt. -
let and the air transfer pipe connection for dents or fret.

ting.

Replace the .turbocharger compressor housing or ar

transfer pipe, if damaged.

Air Crossover Tube - Cleaning and
Inspection for Reuse (10-05)

Cleaning

Warning: When using a steam cleaner, wear protective
clothing and safety glasses or a face shield. Hot steam
will cause serious personal injury.

Use solvent or stearn to clean the air crossover tube. Dry
with compressed aur.

Inspection

Visually inspect the air crossover tube for cracks or dam-
age.

Visually inspect the hose sealing surfaces for pitting or
damage. Replace damaged parts.

Charge Air Cooler (CAC) - Cleaning
and Inspection for Reuse- (10-06)

Cleaning

Caution: If the engine experiences a turbocharger fatk-
ure or any other occasion where oil or debris 1s put into
the CAC, the CAC must be cleansd.

Remove the CAC from the vehicie. Refer to the vehicle
manufacturer for instructions.
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Section 10 Air intake System Group 10
B Series Shop Manual

Caution: Do not use caustic cleaners o clean the CAC.
Damage to the CAC will result.

NOTE: Make sure that the tubes are 1n the vertical direction
when flushing.

Flush the CAC internally with solvent in the opposite
direction of normal air flow. Shake the CAC and lightly tap
on the end tanks with a rubber mallet to dislodge trapped
debns. Continue flushing until ali debns or oil 1Is removed.

NOTE: If internal debris cannot be removed, scrap the CAC.,

Use a flashlight and murror to visually inspect the CAC for
internal.debrnis.

After the CAC has been thoroughly cleaned of all oif and
debris with soivent, wash the CAC internally with hot
soapy water to remove the remairung solvent. Rinse thor-
oughly with clean water.

Blow compressed air into the CAC 1n the opposite direc
tion of normal atr flow until the CAC 1s dry internally.

Caution: The CAC must be rinsed, dried, and free of
solvent, oll, and debnis or engine damage will result.

Inspection
Visually inspect the CAC for cracks, holes or damage.

Inspect the tubes, fins and welds for tears, breaks or other
damage. If any damage causes the CAC to fail the air leak
check mentioned in Procedure (10-07), the CAC must be
replaced.

Install the CAC on the vehicle. Refar to the vehicle manu-
facturer for instructions.

Charge Air Cooler {CAC) - Pressure
Testing (10-07)

To check the charge air cooler for cracked tubes or header,
remove the nlet and outlet hoses from the CAC.

Remove the charge arr cooler. Refer to the vehicle manu-
facturer for instructions.
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3824556 Test Kit

Install a cap over the outlet side of the CAC. Install 5
pressure gauge, air supply, and air pressure regulator to
the inlet-side of the cooler.

Warning: To prevent possibie injury if elther piug blows
off during the test, secure safety chains on the test plugs
to any convenient capscrew on the radiator assembly,
This test must be performed with securely fastened safety
chamns.

Apply 207 kPa [30 psi] of air pressure to the cooler. Close
the air pressure regulator.

Monitor the pressure gauge and determme the rate of
pressure decay with a stop watch.

If the pressure decay 15 49 kPa [7 psi] or less m 15
seconds, the cooler i1s okay. If the pressure drop Is greater
than 49 kPa [7 psi] in 15 seconds, check alf connections
again,

Determine if pressure decay (s caused by a leak in the
CAC or from a leaky connection. Use a spray bottle filled
with soapy water applied to all hose connections, and\
watch for bubbles to appear at the location of thé leak.

If the pressure decay 18 caused by a leaky connection,
repair the connection and repeat the test. [f the leak 1s
within the CAC, repeat the test to verify the.accuracy of
the pressure decay measurement. Similar pressure de-
cay readings must be obtained at least three consecutive
tests before the reading can be considered accurate.

If the pressure drop 1s greater than 49 kPa [7 psi] in 15
seconds, the CAC must be replaced.

Refer to the manufacturer's repair manual for repalce-
ment instructions. ’

NOTE: Charge awr coolers are not designed to be 100% leak
free. If the pressure decay 1s less than 49 kPa [7 psi] in 15
seconds, then the CAC does not need to be replaced.

L L

i
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Exhaust Manifold - Exploded View

Ref. No.

Part Name

Q
I<

Remarks

—COWNOOMAOWN—=

— ok

Brace, Exh. Out Conn.

Screw, Hex Hd Cap
Connection, Exh. Out
Ciamp, V Band

Pipe, plug

Gasket, turbocharger
Stud

Nut

Manifold, exhaust
Screw, Hex Hd Cap
Gasket, manifold

—
[T\ T U O N T (P 'S

90 degree turbo exhaust elbow
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General Information

Exhaust Manifold

The B senes engine uses a pulse-type manifold with a divided turbocharger entry passage (sxhaust manifold
outlet). Multiple turbocharger (ocations are available 10 suit space constraints of various installations. Center front,
rear and high, low turbo mounting locations are offered.

Warping can be corrected by machining or grinding the sealing surfaces to the flatness specification.
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Exhaust Manifold Inspection (11-01)

Inspect the Exhaust Manifold for cracks, burn-out, or dam-
aged threads.

Piace straight edge across the exhaust ports. The max-
mum aillowable clearance between the manifold and
straight edge 1s 0.10 mm {0.004 inch].

Turbocharger Mounting Stud Replace-
ment (11-02)
Inspect the turbocharger studs for damaged threads.

To replace the studs, use two nuts jam locked on to the
stud.

Before installing the studs, coat the threads with anti-
sieze compound.
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Air Equipment - General Information

Air Compressor

The air equipment group consists of Cummins single and two cylinder air compressors, compressor check valves

and air and coolant piping. Two cylinder air compressors used on B & C engines are normally manufactured by

Bendix & Midland.

The air compressor is lubricated by engine lubricating oil which enters the compressor through a drilling in the
support. The oil lubricates the connecting rod bearings and the crankshaft. The oil then flows to the air compressor
crankcase and returns to the engine through a dramn passage located in the air compressor support.

The air compressor 1s cooled by the engine coolant. Only the cylinder head i1s cooled on most single cylinder arr
compressors. Both the cylinder head and cylinders are normally cooled on the two cylinder air compressor

Service information, specifications, and repair of Cummins air compressors are contained in the following

publications:

Holset SS191 Single Cylinder
8.5 CFM Air Compressor
Rebuild Manual

Bulletin # 3810433

Holset SS296 Single Cylinder
13.2 C.F.M. Air Compressor

Bulletin # 3810242

Holset SS338 Single Cylinder
15.0 CFM Air Compressor

Bulletin # 3810457

Instructions for testing and repairing air cranking motors and air compressors not manufactured by Cummins, can
be obtained from the original equipment manufacturers.

The following list contains the addresses of suppliers of air equipment for use on Cummins engines:

U.S.A.

Bendix H.V.S.G.

901 Cleveland St.

Elyria, OH 44036

Attention: Technical Services Dept.

Engine Starting Systems
Allen and Martinsville Rd.
P.O. Box 1776

Liberty Corner NJ 07938

Midland Brake, Inc.
490 South Chestnut St.
Owosso, M| 48867
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Canada

Bendix H.V.S8.G.

P.O. Box 5712

1005 Wilton Grove Rd.

London Ontario, Canada N6A4S8
Attention: Technical Services Dept.

International

Bendix H.V.S.G. Europe Lid.

66 Grosvenor St.

London, England W1X90B
Attention: Technical Services Dept,
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Alr Compressor - Cleaning and
Inspection for Reuse (12-01)

Remove all gasket maternial from the sealing surfaces.

op9semb

Warning:: When using a steam cleaner, wear protective
clothing and safety glasses or a face shield. Hot steam
will cause serious personal inqury.

Caution: Seal all openings with tape to prevent damage
from soilvent or steam entering the oll passages in the air
compressor.

Use solvent or steam to clean the air comprassor. Dry with
compressed arr.

inspection

Visually inspect the compressor housing for cracks or
damage.

Visually inspect the compressor gear drive for cracks ors
broken teeth.

Visually inspect the fuel pump drive hub or spider cou-
pling for wear or damage.

cpShssa

Power Steering.Coupling (if Applicable)
tnspect the coupling for wear or cracks.
Replace the coupting if damaged.

co9cpsa
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Cleaning and Inspection for Reuse (12-01)

cpYadsa

cpdshna
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Power Steernng Adapter
Inspect and repface the adapter if any damage s found.

Measure the single cylinder atr compressor crankshaft
end clearance.

Crankshaﬁ End Clearance

mim n.
0.05 MIN 0.002
0.15 MAX 0.006
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Electrical Equipment - General Information

The electrical equipment used on the B series engine 1s not manufactured by Cummins Engine Company Ine,
Complete instructions for adjusting, testing, and repainng the electrical equipment can be obtained from the
equipment manufacturer The following list contains the suppliers of the electrical equipment used on Cumming

engines.

Alternators

Robert Bosch Ltd.

P.O. Box 166

Rhodes Way

Watford

wD2 41B

England

Telephone: 0923-44233

Butec Electrics
Cleveland Road
Leyland

PR5 1XB

England

Telephone: 0744-21663

C.AV Electrnical Equipment
P.O. Box 36

Warple Way

London

W3 78S

England

Telephone: 01-743-3111

A.C. Delco Components Group
Civic Oftices

Centrat Milton Keynes

MK9 3EL

England

Telephone: 0908-66001

Delco-Remy

P.O. Box 2439

Anderson, IN 46018

U.S.A,

Telephone: (317) 646-7838

Leece-Neville Corp.

1374 E. 51st St.
Cleveland, OH 44013
U.S.A.

Telephone: (216) 431-0740

* Non Electrical Equipment Suppliers
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Electric Starting Motors

Butec Electrics
Cleveland Road

Leyviand

PR5 1XB

England \
Telephone: 0744-21663

C.AV Elsctrical Equipment
P.O. Box 36

Warple Way

London

W3 7SS

England

Telephone: 01-743-3111

A.C. Delco Components Group
Civic Offices

Central Milton Keynes

MK9 SEL

England

Telephone: 0908-66001

Delco-Remy

P.0. Box 2439

Anderson, IN 46018

U.S.A.

Telephone: (317) 646-7838

Nippendenso of Los Angeles
3900 Via Oro Avenue

Long Beach, CA 90810
Telephone: (800) 222-6352

-
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Alternator Inspection (13-01)

Visually inspect the alternator for obvious damage such
as a broken or cracked housing. Damagad fan blades or
pulleys and worn mounting holes in the alternator end
frames.

2e6900ka

Starter Inspection (13-02)
Visually inspect the gear (1) for cracked or broken teeth.

Visually inspect the dnve bushing (2) and the gear shaft
(3) for excessive wear or damage.

Visually ingpect the terminal posts (4) for ioose or broken
connections.

NOTE: If the starting motor parts are damaged or the posts
are loose or damaged, the starting motor must be repaired
or rebuilt. Refer to the electircal equipment manufacturers
specifications to rebuild the starting motor.
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Engine Testing - Service Tools

The following special tools are recommended to perform procedures in Group 14. The use of these
tools 1s shown in the appropriate procedure. These tools can be purchased from your local Cummins
Authorized Repair Location.

Tool No. Tool Description ' Tool Hlustration
Vacuum Gauge
Check the fuel filter restriction during the engine performance
sT434  [est
.|Hose Adapter, Part No.ST-434-2, and vacuum gauge, Part No.ST-
424-12, are used to perform the test.
egBioge
Pressure Gauge
Use to measure the engine intake manifold pressure.
ST-1273
agBtogr
Qil Filter Wrench
Use to remove or tighten spin-on lubricating oil or fuel filters.
3375049
Blowby Checking Tool
Use to check engine crankcase blowby.
3822476
Water Manometer
Used with the blowby check tool to measure engine crankcase
ST-1111-3 pressure.
Pressure Gauge (0-160 psi) TS
50
Used to measure lubricating oil pressure. < 3375275 7
3375275
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Toot No. Tool Description Tool lllustration

Digital Optical Tachometer
Used to measure engine speed (RPM).
3377462

3377462
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Engine Testing - Engine Side Views

Engine Air Inlet
High Pressure .
Fuel Lines {'ﬂpﬁm%w
Infine Fuel Fuel Fiker/
Injection Purnp . Water Separator
g Comprassor 4 NPTF (inch) Water (Heater)
8 1/4 NPTF (inch)
' ',_/"_M inist E)omacuan
-] ""(—.—’
1]
/f - h-\‘“"“—Magnev'c Pickup Location
® T 34-18 UNF
‘ @® M iy _
Air Campressor ) 1 \\‘“‘-uFuef Lift Pump
£ o I
— ~|
Engine Data Plate - JK_ Dipstick
118 NPTF (inch)
0l Pressure wanh

Fuel Pump Side
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Englne Testing - Engine Side Views

Fuel imection Nozzles Turbo Wastegate
O Al
Front Engine
7" itting Bracket
Water Outiet
=
) &) ) [-] (-]
Lubncating Od Fifter
) o '(a\ ) [
(]
_ O Lubnicating OX Cooler
E1-- .
o e
Stm13{ Motor [|° " o . @ @ Waler Inlet
and Solenoid Jo o ® ® S 112 NPTF Wator
v 5 (Heetsr Rotum)
L -]
Prowsion for Cib = : 2
immersion Heater ——

Qil Drain
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Engine Testing - General information

The engine testis a combination of an engine run-in and a performance check. The engine run-in procedure
provides an oparating period that allows the engine parts to achieve a final finish and fit. The performance check
provides an opportunity to perform final adjustments needed to optimize the engine performance.

An engine test can be performed using either an engine dynamometer or a chassis dynamometer. lf a dyna-
mometer Is not available, an engine test must be performed In a manner that simuiates a dynamometer test,

Check 'the dynamometer before beginning the test. The dynamometer must have the capability to test theg
performance of the engine when the engine Is operating at the maximum RPM and horsepower range (full power).

The engine crankcase pressure, often referred to as engine blowby, 1s an important factor that indicates when the
piston rings have achrevad the correct finish and fit. Rapid changes of blowby or values that exceed specifications
more than 50 percent indicate that something 1s wrong. The engine test must be discontinued until the cause has

been determined and correcied.
General Engine Test Specifications
Maintain the following limits during a chassis dynamometer test:

Intake Restriction {(Maximum)

o Clean Filter (light duty)....cooiveieiei e s 254 mm H,0 [10 In. K,0]
(MEAIUM AULY) . iitiiiiieiee i et et e e et e et e e ee e m e e s dieen s 305 mm H;0 [12n. H,0]
(NEAVY AULY) .ot 381 mm H;0 [15n. H,0]
o Dirty Filler (IIght AUty ..o e et a e e e e st an e r e an 635 mm [25 1n.]
(MEAIUM AULY) . s v e sr s e rn e et e 635 mm [25 in.]
(RBAVY AULY) .ot et e st e e et et et e r e s e e e 635 mm |25 in.]
Exhaust Back Pressure (maximurm)
T g To [T (o1 Y USSP 76 mm Hg [3.0 in.Hg]
8 EPA Crified. .. oot e i e e eeana 114 mm Hg [4.5 in. Hg]
e Oxidation CatalySt.........cccociiviiiim i e e 152 mm Hg [6.0 1n Hg]
Blowby™~ (at Given Speed, 100% Load)
New (L/Min) Worn (L/Min)
4B @ 2200 18 38
4B @ 2500 20 40
4B @ 2800 23 46
4BT/4BTA/B3.9 @ 2200 45 90
4BT/4BTA/B3.9 @ 2500 51 102
4BT/4BTA/B3.9 @ 2800 57 114
6B @ 2200 26 52
6B @ 2500 - 30 60
6B @ 2800 34 68
6BT/6BTA/B5.9 @ 2200 63 126
6BT/6BTA/B5.9 @ 2500 76 152
6BT/6BTA/B5.9 @ 2800 85 170

“Blowby checking tool, Part No. 3822476, has a special 5.613-mm [0.221 in.] orifice that must be used to get an
accurate reading.

Oil Pressure

* Low Idle {mimtmum allowable) ........comrriiii i i e e en e 69 kPa [10 psi]
* Rated Speed (minimum allowable) ... e 207 kPa [30 psi]
Fuel Filter Restriction (Maximum pressure drop across filtsr)
LI Y 11 (= O U O RR 35 kpa [5 psi]
Fuel Return Restriction (Max:mum) ...................................................... TP 518 mm Hg [20.4 n hg]

NOTE: Due to vanations in ratings of different engine models, refer to the specific engine data sheet for the particular

engine model being tested.
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Blowby Measurement

Biowby Measurement
Page 14-7

Blowby 1s generally recorded In liters/minute, but 2 water manometer may be used to measure blowby from the
breather tube after fabricating the following adaptation:

1 Plug the end of the straight portion of a pipe tee.

2. Dril{ an orifice in the plug (refer to the Blowby Con-
version Chart beiow for the appropriate orifice size).

3. Connect the open straight portion of the pipe tee to the

v

breather tube.

4. Connect a water. manometer to the 90 degree outlet.
5. Use the Blowby Conversion Chart te convert the ma-

norneter reading to liters/minute,

Adapler

Breather
Tube

Plug with Orlifice

Reducer,

bS00g!

Blowby Conversion Chart (5.613 mm [0.221 in] Orifice)

Inches of Water

Liters/Minute

{inches of Water

Liters/Minute

1 27 19 121
2 40 20 124
3 49 21 128
4 58 22 131
5 64 23 135
6 71 24 137
7 76 25 140
8 81 26 144
9 86 27 147
10 20 28 150
11 94 28 154
12 e8 30 157
13 102 31 160
14 105 32 163
15 109 33 166
16 112 34 169
17 115 35 172
18 118
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Engine Dynamometer Test - Installa-
tion of the Engine (14-01)

Use engine lifting fixture, Part No. ST 125, to install the
engine to the test stand. Align and connect the dyna.

mometer. Refer to the manufacturer’'s nstructions for
aligning and testing the engine.

NOTE: Make sure the dynamometer capacity is sufficient tq
permit testing at 100 percent of the engine rated horsepower,
Ifthe capacity I1s not enough, the testing pracedure must be
modified to malch the restrictions of the dynamometer.

Install the coolant temperature sensor.
Minimum Gauge Capaclty- 107°C [225°F]

Connect the coolant supply to the water inlet connection
(1).

Connect the coolant return to the water outlet connection
(2).

Install the drain plugs, close all the water drain cocks, and
make surs all the clamps and fittings are tight.

Connect the vent tube to the vent connection on the
thermostat housing.

Fill the cooling system with coolant to the bottom of the
fill neck 1n the radiator fill {or expansion) tank.

NOTE: Maximum Fill Rate 15 14 Liters/min [3.6 U.S.
gallons/min|
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Inspect the engine for coolant leaks at connections, fit-
tings, ptates, and plugs. Repair as necessary.

Connect a water manometer to the turbocharger air inlet D)
pipe to test air restnction. %V

NOTE: The manometer connection must be installed at a 90
degree angle to the air flow In a straight section of pipe, one
pipe diameter before the turbocharger. 5 .

NOTE: A vacuum gauge can be used in place of the water
manometer. | By {

Minimum Gauge Capacity: 760 mm H,0 [30 in. H,0] éF

Connect a mercury manometer to a straight section of the Gy } :
exhaust piping near the turbocharger outlst to check ex- D%p e
haust restriction. —p o

NOTE: A pressurs gauge can be used n place of the mer-
cury rhanometer.

NOTE: For automotive applications, a tapped hole .1s pro-
vided on the Inlet side of the catalyst to check exhaust
restriction.

Mirnimum Gauge Capacity: 254 mm Hg. [10 in. Hg.]

N
O\\ N Hg Z_

i L5 LQ: padgaha
Attach the lubricating oil temperature sensor in one of the G
locations on the side of the engine as shown. %V
Minimum Gauge Capaclity: 150°C [300°F]

op8gana
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Attach the lubricating oil pressure sensor to the main oj|
rifle drilling In the cylinder block.

Minimum Gauge Capacity" 1034 kPa [150 psi]

Caution: The lubricating oll system must be primed
before operating the engine after it has been rebullt to
avoid internal damage. Do not prime the system from the
bypass filter head if an external pressure pump (s used.
Damage to the bypass filter will result.

To prime the system using external pressure, connect the
supply to the tapped hole In the main oll rifle.

Use a pump capable of supplying 210 kPa [30 psi] con-
tinuous pressure. Connect the pump to the port on the
main oil rifle as shown.

Use clean '15W-40 oil to prime the system until the oil
pressure registers on the gauge.

Remove the oil supply tube, and install the plug.

Make sure the tubricating oil has had time to drain to the
pan, and fill the engine to the high mark as measured on
the dipstick.
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If an.external pressure pump Is not available, prime the
lubricating system according to the following procedure.

" Fill the engine with oil to thd high level mark on the
dipstick.

1g9005a

Disconnect the turbocharger lubricating oil supply tube.

Pour 50 ccto 60 cc[2.0fl.oz. t0 3.0 fl.oz.] of clean 15W-40
oil into the turbocharger oil supply hole..

Connect the -oll supply tube to the turbocharger.

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

Fill the lubricating oil filter with clean 15W-40 oil.

Screw the filter onto the filter head fitting untit the gasket
contacts the filter head surface.

Tighten the filter according to the manufacturer’s
specifications.

I usoowe |

quate oil to the engine, tirst disconnect any wires leading

To make sure the fubricating oil pump 1s providing ade- @@
to the fuel pump solenoid.
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Caution: Do not crank the starting motor for periodg
longer than 30 seconds. Excessive heat will damage the |

starting motor.

Crank the engine until the oil pressure gauge Indicatag :

system pressure.

NOTE: Allow 2 minutes between the 30-second cranking
periods so the starting motor can cool.

NOTE: If pressure I1s not indicated, find and correct the
problem before continuing.

Allow the lubricating oil to drain into the oil pan, and
measure the oil level with the dipstick.

Add oil as necessary to bring the level to the high level
mark. -

Lubricate the gaskét on the fuel filter with clean 15W-40
oil.

Fill. the fuel filter with clean fuel.

Screw the fuel filter onto the filter head-until the gasket
contacts the filter head surface.

Tighten the filter an additional 1/2 to 3/4 turn.
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Make sure the voltage supply matches that of the fuel
pump solenoid before connecting the electrical wires to
it.

Attach the throttle control rod onto the fuel pump throttie
lever.

(v800wa

ST-1273

To determine the amount of turbocharger boost and
aftercooler/charge air cooler restriction install intake man-
ifold pressure gauges, Part No. ST 1273 In the turbo-
charger outlet and the intake manifold.

&i9gahd

T
-\

Part No. 3822676

For accurate engine crankcase blowby measurement, in- ‘ LA /- T~
sert a blowby checking tool in the crankcase breather
vent.

&)

l

Connect a water manometer to the blowby tool Part No.
3822676. A pressure gauge can be used in place of the
manometer.

Minimum Gauge Capaclty: 1270 mm H,0 [50 in. H,0]

o

~
orogaha

Part No. $T-434

To measure fuel filter restriction, connect vacuum gauge,
Part No. ST-434, to the injection pump nlet line. Gy

Minimum Gauge Capacity: 760 mm Hg [30 in. Hg] %V O
TN

3 ,J I‘{_‘_ - ‘
l *_:"-_:1-‘5—'—'] '0 o | uﬂg\aha
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To be able to unload the compressor, connect a source of
compressed air to the unloader (1). This air line must
contain a valve between the source and the unloader,

NOTE: All air compressors manufactured by Cummins En-
gine Company, Inc. must be loaded during engine run-in. Al
air compressors must be unloaded during the engine per-
formance check.

NOTE: The compressed air load in the accompanying illus-
tration must be attached to the air compressor outlet (2),

To provide a load on the air compressor, connect an air
tank to the compressor outlet (2), using steel tubing or a
high temperature hose (1).

Install an air regulator (3) that can maintain tank air pres-
sure of 345 kPa to 517 kPa [50 psi to 75 psi] at both the
minimum and the maximum engine RPM.

Hose Temperature (Minimum): 260°C [500°F]

Inspect the voltage rating on the starting motor before
installing the electrical wiring.

Attach electrical wires to the starting motor and the bat-
teries, if used.

NOTE: If another method of starting the engine 1s used,
follow the manufacturer's instructions to make the neces-
sary connections.

Engine Dynamometer Test - Engine
Run-In (14-02)

The engine run-in period allows the tester to detect as-
sembly errors and to make final adjustments needed for
performance that meets specifications.

NOTE: The amount of time specified for the following engine
run-in phases are minimums. Additional time can be used at
each phase except engine idle periods, if so desired.
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be observed closely during all phases of the engine run-in
period. Refer to page 14-6 for specifications and accept-

able readings. <>

Measurements from these indicators and gauges must

Coolant Out Lube Oll

Temp. Temp. Blowby

o9dgesd

tional measuremaent must be observed during engine

To correctly evaluate the-engine performance, this addi-
rua-1n phases.

Intake Manifold
Pressure
(Turbocharger Boost)

ag 8000

ft 1s good practice to observe these measurements even
if engine performance meets specifications. If engine per-
formance does not meet specifications, these measure-

ments can (ndicate  possible reasons  for
under-performance.

Fue!l in Restnictlon Exh. Back Pres. Also:

Coolant
Pressure

Air Inlet Restnction  Fuel Drain Pres.  egsoowb

Caution: Do not crank the engine for more than 30
seconds. Excessive heat will damage the starting motor.

Crank the engine and abserve the oif pressure when the
engine starts. if the engine fails to start within 30 seconds,
allow the starting motor to cool for 2 minutes before crank-
Ing the engine again.
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70°C [160°F]
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Cautlon: Ifthe lubricating oll pressure Is not within spec.
ifications, shut off the engine immediately. Either ex-
cessively low or excessively high oil pressure will cause
engine damage.

Engine oil pressure must be at ieast 69 kPa [10 psl] at 700
RPM.

Correct the prodlem if the oil pressure I1s not within
speclfications.

Caution: Do not operate the engine at 1dle speed longer
than specified during engine run-in. Excessive carbon
formation will cause damage to the engme.

Operate the engine at approximately 700 RPM for 3to 5
minutes,

Listen for unusual noises; watch for coolant, fuel, and
lubricating oil leaks; and check for correct engine oper-
ation in general.

NOTE: Repair all leaks or component problemns before con-
tinuing the engine run-in.

Move the throttle to obtain 1,200 RPM engine speed, and
set the test load to 25 percent of the torque peak load.

Operate the engine at this speed and load leval until the
coolant temperature 1s 70°C {160°F). Check all gauges
and record the data.

NOTE: Do not proceed 10 the next step until a steady blowby
reading I1s obtained.
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Operate the engine at this speed and load levsl for 2
minutes.
Check all gauges and record the data.

NOTE: Do not proceed to the next step until blowby is stable
and within specifications.

Mainta:n the engine speed at torque peak RPM, increase
the dynamometer foad to 75 percent of torque peak load.
Operate the engine at this speed and load fevel for 2
minutes. Check all gauges and record the data.

NOTE: Do not proceed to the next step until blowby ts stable
and within specifications.

Mova the throttle lever to its fully opened position, and
increase the dynamometer load until the engine speed 1s
attorque peak RPM. Operate the engine at this speed and
load level for 10 munutes or until the blowby becomes
stable and within specifications.

Check all gauges and record the data.

Reduce the dynamometer load untit the engine speed
increases to the engine’s rated RPM.

Operate the engine at rated RPM for 5 minutes.
Check all gauges and record the data.
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Torque Peak

2x (Test Load)
{50% Rated Load)

2 Minutes

ol§04vh

Torque Peak

3x (Test Load)
(75% Rated Load)

2 Minutes

olat4:

Full Throttle
Torgue Peak

Maxamum Load

10 Minutes

0l804vy

Full Throttle
Rated

Maximum Load
at Rated Speed

5 Minutes

ofBDAvk
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Caution: Shutting off the engine immediately after op.
erating at full load will damage the turbocharger angd
Internal components. Always allow the engine to cool
before shutting it off.

Remove the dynamometer load completely, and operate
the engine at 700 RPM for 3 to 5 minutes. This period wil|
allow the turbocharger and other components to cool.

Shut off the engine.

Engine Dynamometer Test - Perfor-
mance Checking (14-03)

Make sure the air compressor will be unioaded during the
performance check.

Apply regulated air pressure of 655 kPa [95 psi] to the arr
compressor unloader (1).

Caution: Do not crank the engine for more than 30
seconds. Excessive heat will damage the starting motor.

Crank the engtne and observe the oil pressure when the
engine starts. if the engtne fails to start within 30 seconds,
allow the starting motor to coo! for 2 minutes before crank-
ing the enging again.

B
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Caution: if the lubricating oll pressure 1s not within A
speclfications, shut off the engine immediately. Either
excessively low or excessively high ofl pressure will cause

engine damage. Correct the problem if olf pressure 1s not

within specifications.

Engine oil pressure must be a minimum of 69 kPa {10 psi]
at approximately 700 RPM.

civ%01vr

Make sure the engine 1s at operating temperature.

Move the throttle lever to the “FULL OPEN" position.
Adjust the dynamometer load until the engine maintains
the rated RPM,

Altow the readings to stabilize. Read the horsepower.

Check all the gauges, and record the readings.

NOTE: The horsepower reading wili not be accurate if the
(ubricating oil temperature and fuel temperature are not
within specifications.

Lubricating Oil Temperature: MIN 902C {190°F]
Fuel Temperature: MAX 42°C [108°F]
Check all gauges and record the data.

Temperature _ Temperature
90°C [190°F] 32°C [30°F]
11 W 2L L) 21901y

Caution: Do not shut off the engine immediately after it Q
has been loaded. it must be allowed to sufficiently cool. .

Rerove the dynamometer load completely, and operate 3 to 5 Minutes

the engine at 1dle speed for 3 to 5§ minutes. Ths will altow
the turbocharger and other components to cool.

NOTE: Idle periods longer than § minutes are to be avoided.

0ig04vm

" Shut off the engine after the cool-down period. ]

0iB02vx
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~
If power specifications are not met, refer to B Series
Troubleshooting and Repair Manual, Bulletin No. 3810486,

Remove all test iInstrumentation. Removea the engine from
@ the dynamometer.

NOTE: if the engine Is to be stored temporarily and does not
have permanent-type antifreeze, it 1Is necessary to drain all

% coolant. Drain locations are identified on the engine side
views, pages 14-4 and 14-5.

Prepare the engine for Engine Painting (14-08) or Enging b |

Storage (14-08) or (14-10).

Chassis Dynamometer - Operation
(14-04)

The performance of an engine installed in on-highway
vehicles can be tested on a chassis dynamomaeter.

NOTE: Dus to driveline efficiency and engine-driven acces-
sories, the engine horsepower when measured at the rear
wheels will be reduced by approximately

s 20 percent for single axle vehicles
* 25 percent for tandem axle vehicles

NOTE: These percentages are used for engine run-in only
and are not to be used as absolute figures.

ﬁ Caution: Follow all the vehicle manufacturer’s safety
precautions before installing or operating a vehicle on a
@ chassis dynamometer.

b ;.'i;..in'ﬂi‘
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Caution: Low profile radial tires are more sensitive to A
heat than bias ply tires. Excessive operating time at full

load can damage tires due to overheating, Check the tire @
manufacturer’'s recommendations for the maximum al-

lowable chassis dynamometer operating time.

0l901vw

Follow the general safety precautions listed below while
operating the chassis dynamometer

* Use tires that have more than 160 kiloreters [100
miles] on them. Do not use new tires.

= Do not use recapped tires or tires of different sizes
or designs,

" oiS01vy

» Make sure the tires are inflated to the manufactur-
er's specifications.

* Remove all rocks or other matenal from the tread of
all tires that will be rotating on the dynamometer
rollers,

e Make sure there 1s correct overhead clearance for
exhaust stacks, air detlectors, or other attachments
above the cab.

ol901vz
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¢ Carefully position the vehicle on the rollers.

Caution: To prevent damage to the chassis dynamom-
eter, there must be some slack in the tension of the
tie-down chains.

* Attach the tie-down chains to the rear of the vehicle,
and put wheel chocks 1n front of the. front wheels,

* Adjust the vehicle and dynamometer room exhaust
system to make sure all exhaust gases are removed
from the room.

+ Refer to the chassis dynamometer and vehicle
manufacturer's recommendations and specifica-
tions for testing procedures.

General Engine Test Procedures -
(Chassis Dynamometer) (14-05)

The following procedure assumes that the lubricating oil
and fuel systems were correctly primed, the dipstick cali-
brated, and the engine filled to the correct levels with oil
and coolant during installation of the engine into the chas-
sis. If these sytems were not serviced during installation
of the engine, refer to Engine Dynamometer Test Instal-
lation of the Engine (14-01) for instructions on priming the
lubricating oil and the fuel systems and calibrating the
dipstick. Refer to the latest B Series Operation and Main-
tenance Manual, Bulletin No. 3810205, for instructions on
filling the lubricating oil and the cooling systems.

The number of instruments and gauges required to per-
form a chassis dynamometer test will vary according to
the type and the capability of the test equipment used.

Refer to pages 14-4 and 14-5 for the correct system pres-
sure and temperature gauge connecting locations.
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To correctly monitor an engine’s performance, record the
following parameters:

Lubricating oil pressure (vehicle instrument panel)
Coolant temperature (vehicle instrument panel)
Coolant pressure

Turbocharger outlet pressure

Exbhaust restriction

Intake manifold pressure

inlet air restriction

Blowby

Engine speed (RPM) {vehicle instrument panel)
Whee! horsepower (WHMP) (dynamometer controls)

Measure the coolant prassure at the cylinder head, rear
fuel pump side. '

Minimum Gauge Capacity: 415 kPa [60 psi]

Measure turbocharger outiet pressure and intake mani-
fold pressure. The-drop in pressure accross the
aftercooler/charge air cooler must not exceed 21 kPa [3

psi).

Connect a water manometer to the turbocharger air intet
pipe to test air restriction,

NOTE: The manometer connection must be installed at a 90
degree angle to the air flow in a straight section of pipe, one
pipe diameter before the turbocharger.

NOTE: A vacuum gauge can be used in place of the water
manometer.

Minimum Gauge Capacity: 760 mm H,0 [30 in. H;0]
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Measure the blowby by installing blowby checking taot in
the crankcase breather vent. Connect the blowby tool to
a water manometer.

NOTE: Excessive blowby Indicates a turbocharger malfunc
tion or an engine Internal components malfunction, allowing
combustion gases to enter the crankcase.

Minimum Gauge Capacity: 1270 mm H,0 [50 in. H,0].

NOTE: If a sudden increase in blowby occurs, or if blowby
exceeds the maximum altowable [imit durning any run-in step,
return to the previous step and continua the run-in. If blowby
doss not reach an acceptable level, discontinue the run-in
and determine the cause.

NOTE: Avoid long idle periods. Operate the engine at low
idle only long enough (3 to 5 minutes) to check for correct
oil pressure ard any fuel, oil, water, or air leaks.

Cautlon: Do not allow the engine speed to excead 1,000
RPM before run-in. The internal components can be
damaged.
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Caution: Do not shut off the engine immediately after A
the fast step of the run-in 1s completed. Allow the engine

to cool by operating at low 1dle for a mimimum of 3 min-

utes to avoid internal component damage.

' 0ig02v)

Engine Run-In Procedure - (Chassis
.Dynamometer) (14-06)
Caution: Refer to General Engine Test Procedures

{Chassis Dynamometer) (14-05) before operating the en- A
gtne to avoid internal component damage.

NOTE: Reter to Chassis Dynamometer Operation on page
14-19 for general operating proceduras and safety precau-
tions.

NOTE: Operate the vehicle in a gear that produces a road
speed of 90 10 95 km/h [ 55 to 60 mph].

Operate the engine at 1,200 RPM and 25 percent of
torque peak load until the water temperature reaches
70°C [160°F].

Operate the engine at 1,200 RPM and 40 percent of
torque peak load for 2 minutes. Check the gauges, and
record the readings.
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Operate the engine at 1,500 RPM and 65 percent of
torque peak load for 5 minutas. Check the gauges, and
record the readings.

Operate the engine at torque peak RPM and full foad for
4 minutes. Check the gauges, and record the readings.

NOTE: Refer to the engine data shest for the torque peak
RPM of the engine model being tested.

Operats the engme at rated speed (RPM) and full load for
4 minutes. Check the gauges, and record the readings.
Compare the readings to those published on the appro-
priate engine data sheet.

Cautlon: Do not shut off the engine immediately after
the run-in 1s completed. Aliow the engine {o cool by
operating it at low 1dle for a mimimum of 3 minutes to
avoid internal component damage.

Make sure all Instrurmentation 1s removed before remov-
ing the vebhicle from the dynamaometer.
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Engine Run-in Procedure ‘““In Chassis’’
- (On~ and Off-Highway Vehicles)

(14-07)
On-Highway

Caution: Refer to General Engine Test Procedures Q
(Chassis Dynamometer) (14-05) before aperating the
engine to avoid internal component damage.

Operate the engine at 1,500 to 1,800 RPM n hjgh gear
for the first 80 to 160 kilometers [50 to 100 miles] after
rebuild.

219020

NOTE: Do not i3le the engine for more than 5 minutes at any
one time during the first 160 kilometers [100 miles] of
oparation.

Off-Highway

Caution: Hefer to General Engine Test Procedures ﬁ
{Chassis Bynamometer) (14-05) before operating the en-
gine to avoild internal component damage.

Operate the engine as follows during the first 3 hours after
rebuild: '

=
AU LA G
Hours ‘Hours —~3<«—~= 00w

1 Do not (dle the engine for more than 5 minutes at any
one time.

2. ‘Operate the engine at 75 percent throttle while loadad.

[{U{} 0;06}3

[oja] oo}—3=={ojolof3| Hours Hours
Hours Hours ci100vy
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3. Do not operate the engine at rated speed (RPM) and
tull load for more than 5 minutes at any one time.

Engine - Painting (14-08)
Remove all belts from the engine.
Cover the following parts of the engine:

s Exhaust and intake openings

s Electrical components

» Fuef inlet and drain connections

s Any exposed fittings, threads, and electrical wire
terminals

Warning: When using a stéam cleaner, wear protective
clothing and safety glasses or a face shield. Hot steam
can cause serious personal tnjury.

Use steam to clean the.engine, and dry with compressed
aur,

NOTE: Make sure all engine surfaces are clean and dry
before painting the engine.

Protect the following components from the paint:
= All dataplates

-Valve and injector set marks.
» Exhaust manifold
s TJurbocharger turbine housing

e Flywheel

Flywheel housing transrission mounting surface
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Paint the engine.

ewS00wr

Engine Storage - Short Term (14-09)

NOTE: This procedure describes the correct method of pre-
paring an engine for short-term (1 to 6 months) storage.

Operate the engine at high idle until the coolant tem-
perature reaches 70°C [160°F].

Shut off the engine.

High Idle 70°C
[160°F]

0i803ve

Remove the fuel tube to the engine fuel filter and the
injector return tube.

NOTE: Fuel system preservative oil must meet Federal Speci-
fication VV-L-800C. (Example: Daubert Chemical NoxRust
No. 518.)

Fill two containers, one with diesel fuel and the other with
the preservative oil. Put both fuel tubes into the container
of diesel fuel.

Start the engine. When it is operating smoothly, put the
fuel supply tube into the container of preservative oil.

Remove the injector return tube from the diesel fuel con-
tainer. When preservative oil flows from the tube, shut off
the engine,

Install the fuel supply tube to the fuel filter, and put a cap
on all other fuel tubes.
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Drain the lubricating oil pan, the oil filters, and the fuel
filter.

G| Install the drain plug into the oil pan, and Install the filter
(%g cans. Tighten according to specifications.

Disconnect the electrical wires from the fuel pump
@@ solenosd.

Drain the coolant passages and jackets.

NOTE: It 1s not necessary to drain the coolant if it 1s a
permanent-type antifreeze with a rust inhibitor. Do not drain
the coolant if the engine 1s installed in a vehicle.

Look the engine over closely, and cover all openings with
tape to prevent dirt and moisture. from entering.

Install a warning tag which aierts others of no oil In the
) g lag
%VD enging and that it must not be started.
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Store the engine In a dry area of even tempearature.

NOVEMBER
SMTWT F S

Rotate the crankshaft two to three revolutions every 3 to
4 weeks use the barning gear, Part No. 3904682 to rotate
the crankshaft.

ewS00vh

Removing the Engine from Short-Term
Storage

Remove the tape from all.openings, and remove the warn-
Ing tag. @@

Refill the oil filters with clean 15W-40 oil, and prime the @
lubrication system. Refer to Engine Dynamometer Test
Engine Run-in.

Use clean diesel fuel to flush the preservative oil from the
fuel system, and fill the fuel filter again.

Connect the electrical wiring to the fuel pump solenoid. i @‘w
Prime and vent the fuel system. 1SS

Engine Storage - Long Term (14-10)

This procedure describes the correct method of prepar-
ing an engine for long-term (6 to 24 months) storage.

NOTE: If the engine has been stored for 24 months, the
cooling system must be flushed with a solvent. Repeat the
flushing procedure a second time.
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Operate the engine at the high i1dle throttle position untij}
the coolant temperature 1s 70°C [160°F].

Shut off the engrne.

Drain the lubricating oil pan. Instail the drain plug, and fill
the oil pan to the high level mark on the dipstick with

preservative oil.

NOTE: Lubricating system preservative oil must meet Mili-
tary Specification MIL-L-21260 Type PE30-1 SAE 30. (Ex-
ample: Shell 66202.)

Disconnect the fuel supply tube at the fuel fitter and the
injector return tube at a convenient place.

NOTE: Fuel system praeservative oil must meet Federal Speci-
fication VV-L-800C. (Example: Daubert Chermical NoxRust
No. 518.)

Fill two containers, one with diesel fuel and the other with
preservative oil. Put both fuel tubes into the container of
diesel fuel.

Start the engine and, when, operating smoothly, put the
fuel supply tube info the container of preservative oil.

Remove the injector return tube from the diesel fuel con-
tainer. When the preservative oil flows from the tube, shut
off the engine.

Connect the fuel supply tube to the fuel filter, and put a
cap on the ends of all the other fuel tubes.
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Drain the preservative oil from the lubricating oil pan and
the oil filters. Install the drain plug.

Drain and ftush the cooling system, using a water-soluble
rust inhibitor.

Remove the aftercooler assembly and the exhaust mani-
fold. Refer to Engme Disassembly (00-01).

Spray preservative oil into the intake and the exhaust
ports of the cylinder head and into the aftercooler housing
and the exhaust manifold.

Install the aftercooler assembly and the exhaust mani-
fold. Refer to Engine Assembly.

Remove the rocker housing covers, and spray the rocker
levers. valve springs, valve stems, valve guides, and the
push rods with preservative oil. Install the rocker housing
cover.

Spray preservative oil into the intake ponrt of the airr com-
pressor and on all exposed metal surfaces that are not
panted.

NOTE: Use a preservative compound that meets Military
Specification MIL-C-16137C Type P-2 Grade 1 or 2.

Cover all openings with heavy paper and tape to prevent
entrance of dirt and moisture.

Put a warning tag on the engine which contains the fol--
lowing information:

* Date the engine was prepared for storage.
¢ Crankshaft must not be rotated.
s Coolant has been drained.
s Engine must not be operated.
Store the engine in a dry area of even temperature.
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Section 14 Engine Testing Group 14
B Sertes Shop Manua|

Removing the Engine from Long-Term
Storage.

Remove the paper and the tape from all openings.
Remove the warning tag.

Flush the fuel system with clean diesel fuel to remove
preservative oil.

Rotate the water pump to make sure it hasn't rusted in
place.

Rotate the crankshaft two complete revolutions to make
sure the piston rings are free and no foreign objects are
In the engina.
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Remove the intake manifold cover dr altercooler and vi-
sually inspect the lower vaive stem area for presence of
rust. An accumulation of rust requires disassembly and
rebuild of the cylinder head.

Install the drive belt or belts.

fagblhc

Remove a plug from the maen oil rifle drilling and ffush the
preservative oil from the engine by pumping 4 liters of
light minerat oil into the oil rifle. Rotate the crankshaft
three or four revolutions as the engine 1s fiushed. Install
the plug.

Remove the oil drain plug and aliow the mineral oil to
drain from the engine.

Install dran plug.

0ig00vw

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Engine Storage Long Term (14-10)
Page 14-36

. @@
5

-

1g9Q0sa

Downloaded from www.Manualslib.com manuals search engine

Group 14

Section 14 Engtne Testin
hop Manua|

B Series

Remove the lubricating oil filter. Install a new filter ac
cording to the manufacturer's specifications.

Pressure fill the engine with 15W40 lubricating oil through
the 1.8 inch pipe tap on the side of the oil filter housing
directly below the turbocharger oil supply connection.
Use 207 kPa (30 psi) to pressure fill the ‘system with a
miimum of 3.6 L (1 U.S. gal).

Reinstall the dramn plug and fill the oil pan to the hlghlmark
on the dipstick.

Caution: Make sure the engine does not start when you
crank the engine by disconnecting the tuel solenoid or
positioning the shut down lever in the stop position.

Use the starter to crank the engine for a maximum of 30
seconds, with two minute intervals, until oil pressure reg-
isters on the Jubricating oil pressure gauge.

)
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-Section 14 Engine Testing Group 14 Engine Storage Long Term (14-10)
' Page 14-37

B Senes Shop Manual
Install a new coolant filter if so equipped. Fill the cooling G
R3v

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

Adijust the valve clearance according to the procedure In
the applicable service manual.

/
4
m—

Tighten all capscrews, plugs and fittings as necessary.

: ON\®

Y o=
7/ | — = G
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Section 16 - Mounting Adaptations - Group 16

Section Contents
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General Information

Flywheel Housing

The flywheel housings are available in different sizes and styles for the various applications. Ring dowels are used
to locate the housing within 0.20 mm [0.008 n] tetal indicated runout. Service housings are drilled for the dowels
and re-dowelling is not required. Check the appropriate parts book and the engine parts listing for the correct part
number for the enginé application being serviced.

Flywheel and Ring Gear

The flywheel 1s available only as an assembly The assembly includes the flywheel and the ring gear The ring
gear i1s available for service.

Front Support
Several different types of front engine mounts are available, depending upon specific applications.
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Flywheel and Ring Gear Inspection

(16-01)
Check the ring gear teeth for wear or damage. Use the

dye penetrant method to check the mounting holas for
cracks. Check the clutch face surface for cracks or dam-
age. If equipped with a flexplate, check the flexplate for
cracks or damage.

NOTE: If the ring gear teeth are worn or damged, the ring
gear must be replaced.

Ring Gear Replacement (16-02)
Brass Drift Pin

Warning: Wear eye protection when you drive the gear
from the flywheel. Do not use a steel drift pin.

Use the drift pin to drive the nng gear from the flywheel.

NOTE: The nng gear on flexplate applications cannot be
replaced as a separate unit. The entire flexplate assambly
must be replaced.

Heat the new ring gear for 20 minutes i an oven pre- ﬁ/

heated to 127°C [260°F].
\ -_‘_-\

20
Minutes o J

Warning: Wear protective gloves when you install the
heated gear.

Install the gear. The gear must be installed so the bevel
on the teeth 1s toward the crankshaft side of the flywheel.

h9gewd
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Flywheel Housing Inspection (16-03)

Inspect the flywheel housing for cracks, especially in the
bolt pattern area.

Inspect for damaged threads commonly caused by cross
threaded capscrews or Iinstalling an incorrect capscrew.
Heli-coils are available to repair damaged threads.

Flywheel Housing Assembly (16-04)
3/8 Inch Square Drive
Coat the drain plug with KW Copper Coat® and install.

Torque Value

Castlron 55 Nem [42 fi-Ib]
Aluminum 35 Nem [26 ft-Ib]

Screwdriver
Install the plastic plug in the tach probe hole.
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Section 16 Mounting Adaptations Group 16 Flywhee! Housing Assembly (16-04)

B Senies Shop Manual . Page 18-5
Install the expanding plug in-the barring tool hole. Gl
- &
Indpxh(
Coat both sides of the inspection plate gasket with KW
Copper Coat®
Mogkewa
13 mm ]
Install the inspection plate. SJ
Tighten.to 24 Nem [18 ft-lbs]. qp
39

{ROpIhb

Wet Clutch Application (;1“ \—”/\_//'/
L]
Perform all the steps in the procedure for dry clutch in-  *&)%/ x——-—"/\__///o/

stallation in addition to the following:

Coat the flywheel housing drain -plug with pipe seatant
and install'in the hole in the bottom of the flywheel hous

Ing.
Tighten the piug.

Refer to the pipe plug torque values in Section 10 for
different plug sizes.

hdpxhd |
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Front Support Cleaning and Inspection (16-05) Section 16 Mounting Adasptations Group 16
Page 16-6 B Series Shop Manua|

The capscrew holes on the mounting pads are drilled
through. Coat set screws with Loctite™ 277 and install into

holes.

Set Screw Installation Depth

mm in
0.00 MIN 0.000
3.00 MAX 0.118

)

theaoed

Front Support - Cleaning and Inspec-
. Use solvent. Clean the part.

Check the part for cracks or damage.

em3susa

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Section V Engine Component Specifications Group 18
B Serles

Section V - Engine Component Speclficaflons - Group 18
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Speclfications General Information Section V Engine Component Specifications Group 18
Page V-2 B Series

Specifications - General Information

This specification section contains the engtne specifications for the B series engines. A detailed Engine Component
Torque Value sheet is provided in addition to a summary listing with reduced line art of the key specifications from

each section i1s included.

ew900qgz
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Saction V Engine Component Specifications Group 18 Engine Component Torque Values

8 Series Page V-3
Engine Component Torque Values
Socket or
Wrench '
Ref. Size Torque

No. MM[Inch] Nem [Ft-Ib]
1 10 Aftercooler Mounting......ccoccccnniin v ceees s e 24 [ 18]
2 {5/16) Aftercoaler Water Hose Clamp.........ccccecnninniniciinnn, 5 [ 4]
3 [15/16] Alternator PUlley .........oooiiviiiiiiii i et 80 [ 89]
4 13 or [3/4] Alternator Link (Delco 15-20-27 Sl).... i 43 [ 32
5 16 Alternator Mounting Bolt 15 Sl.......cccccvviiivvcviivnnccecrininnn, 43 [ 32)
5 18 Altenator Mounting Boit and Nut 20-27 Sl ...........cc.ccco.... 77 [ 57]
6 13 Alternator SUPPOrt (UPPer) .....cccccvvriverrennirirmissrinniinneeeenans 24 [ 18]
7 23 -Balancer Mounting..........cccccoiineen. Step 1 50 [ 36]
(Alternately Tighten............ccccccccccriiniieceeen. . Step 2 80 [ 58]

IN Three Steps) ..., Step 3 175 [129]

8 Allen 8mm Balancer ldler Gear ..o i 43 | 323
9 Allen 5mm Belt Tensioner Flat Bracket ............cccocciiiciinnnnn e, 24 { 18]
10 15 Beit Tensioner Mounting .......coovevieiiieceiccccen 43 [ 32]
Camshaft Boll...........cooiinicn e e, Step 1 27 [ 20)
DUV PE PSS UUUINCUCOTOPITUPRPPPPRPRRURRS ) (-] o I~ Rotate 180 Degrees

11 13 Cam Thrust Plate.........ococei i e e 24 [ 18]
[3/8] Coolant Heater.............ciii i e aee 12 [ 9]

12 12 Connecting Rod Bolt.......cccccecciiiiiiieeee . Step 1 35 [ 26]
(Alternately Tighten .......ccccoov v Step 2 70 [ 1]

1T B ] (= L= (=T 1) Step 3 100 [ 73)

13 15 Crankshaft Damper & Pulley .........c.ccovriiii e 125 [ 92]
14 18 ‘Cylinder Head Mounting .........ccccevcieeeeccnnn Step 1 (All) 90 [ 66]
et et oe-0 180 2 (All) Recheck to a0 [ 66]
................................................ Step 3 (Long Capscrews) 120 [ 0]

Slep 4 Recheck (Long Capscrews Only) 120 [ 90)

...Step 5 (All) Rotate 90°

15 [5/16} Crossover Clamp ............................................................ 5 [ 4]
16 13 Exhaust Manifold ..., 43 ( 32)
17 13 Exhaust Outist Pipe Brkt. Mounting .............coooeiieiivmeenne. 43 [ 32]
18 13 Exhaust Qutiet Pipe, Flanged.........ccccoevevvvviiiiieiiive e 24 [ 18]
19 [7/18] Exhaust Qutlet Pipe, V Band Clamp .......ccccveevvieeviicreennes 8 [ 6]
20 10 Fan Bracket Mounting ..................................................... 24 [ 18]
21 13 Fan Pulley... 24 | 18]
22 19 Flywheel .. 137 [101]
23 15 Fiywheel Housrng 77 [ 57]
24 13 Fiywhesl Housing Access Cover 24 [ 18]
16 [1/2] Fiywheel Housing Plug 36 [ 28]

26 - Front Cover Cap ..: —-Hand Tnghten—
27 18 Front Engine Support Mounung 77 [ 567)
28 [11/8] Front Engine Support (Barrel) ........coceoivieiiiiiii i, 350 [257]
29 17 Fue! Banjo Screw (In Fuel Pump)........coceiivnnnicceneeciee 32 [ 24]
30 17 Fuel Banjo Screw (In Head) ......ccccovemvvvivviinrmniiinieneenee 24 [ 18]
31 10 Fuel Banjo Screw (In Injector) ......cccccvmiieiiviviviicinnennnnnns 9 | 7]
32 10 Fuel Vent Screw (In Banjo) ..., 9 A 7
33 80-85 FUBL FIOI ...iiivet i e et 3/4 Turn After Contact

34 14 Fuel Low Pressure Supply (Lift Pump Outlet) .................. 24 [ 18]
35 24 Fuel Filter Adapter Nut...........oc.coiiiviiriine e e 32 [ 24]
36 17 Fuel Line Fitting (High Press)...c......cc.vvvvvvuvnmnnivecivensennnn. 24 { 18]
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Page V-4

Ref.
No.

a7

38

39
40
41
42
43

44
45
46

47
48
49
50
51
52
53
54
55
56
57
58

59

60
61

62
63
64
65
66
67

68

Socket or .

Wrench
Size
MM{inch]

22

10
(9/16)

13

24
22
10
10
10
24
10
[5/8)
10
18
23

15

75-85

10

17

17

10

19

13

13

10

15

13

15

[3/4]

[15/16)
8

13

[14]

10

10

10

10

T-25 Torx

10

15

Sectlon V Engine Component Specifications Group 18

B Series
Engine Component Torque Values
Torque
Nemn [Ft-ib]
Fuel Pump Dnve Gear (With Pump Unlocked)
Bosch (Rotary), Lucas CAV, Stanadyne DB4................ 65 [ 48]
NIppPONdenso. ... 123 [ 92}
Bosch (P3000, P7100) 165 [122]
Fuel Pump Lock (Boschj)... 30 | 22]
Fuel Pump Unlock (Bosch . 13 [ 10]
Fuel Pump Lock (CAV) (Stanadyne DB4) 12 [ 9]
Fuel Pump Unlock (CAV) (Stanadyne DB4) ..................... 12 [ 9]
Etéil)Pump Mountmg Nut (Bosch Rotary) (Stanadyne 24 [ 18]
Fuel Pump Mtg Nut (Nrppondenso) ................................ 43 [ 32]
Fue! Pump Mig. Nut (Lucas CAV).....coooeeaiieimcicemnnnnie 30 [ 22]
Fuel Pump Mtg. Nut (Bosch ln-Llne) 43 [ 32}
Fuet Pump Solenoid
(BOSCH VE) ...t 43 [ 32]
(CAV)... 15 [ 11]
Fuel Pump Support Bracket ............................................ 24 [ 18]
Gear Cover.. 24, [ 18]
Gear Housmg to Block 24 [ 18]
Injector Retaming NUt ........o.uiiiieeeececeeeie 60 [ 44]
Intake Manifold Cover .. 24 [ 18]
Intake Heater Plug ... 125 [ 80}
Lift Pump MountingICover F'Iate 24 [ 18]
Lifting Bracket (Rear) ......ciereceriacrienrircrnceieneriecmannne s 77 [ 57]
Main Bearing Cap.......ccooovviieiveieeieeeereene e St8p 1 60 [ 44]
............................................................................. Step 2 119 [ 88]
Step 3 176 [129]
O|I FIH Tube Mountmg ......................... e e e ae e annies 43 [ 32]
Oll Filter... . 3/4 Turn After Contact
Oit Cooler Assembly 24 | 18}
Oil Pan Drain PG .cc...oo ot e 80 [ 60]
Oil Pan Heater Piug ....c..cooooveveeiiieceicnriae e v rers 80 | 60}
Oll Pan. MOUNtING ...oovvviiieiiiiiiiee e 24 [ 18]
Oil Pressure Regulator Plug.....c.cccccvvremiiemiiiiinicenenisnnnnnn. 80 [ 60]
Oil Pump Mounting .......oonciie e e e 24 [ 18}
Qil Suction Tube {FIaNGE)..........coovvviiiiriii s 24 [ 18]
Oil Suction TUbs Brace ........ccecvvveiviiierrereer s sesisnnnnannas 24 | 18}
PTO Adapter.......cccoviiiiincimi e e e 77 [ 57]
PTO Adapter Cover Plate (A Drive)........c.co e imvecnnnnninn, 43 [ 32]
PTO Adapter Cover Plate (B Drive).......cceceviviniiicinciiiens 77 | 57]
PTO Gear NUt A DIIVE ..c....oooiiiiieiiieecieee et 100 [ 74]
PTO Gear Nut B Drive ... 134 [100]
Rear Seal MoUNtiNg.......covceeecii e s 9 [ 7]
Rockear SUPPOmt ... ..o i e 24 [ 18]
Rocker Lever NUt ..., 34 [ 25]
Starter Mounting .....c..coooeiiiiie e 43 [ 32]
Tach Drive Retainer... " 3 [ 23
Tappet Cover/Fue! Draln Lme Supports 24 | 18]
Thermostat HOUSING.........cocveeeiiiriiirrieneciccirere e 24 [ 18]
Timing Pin Flange Mounting ............ccccaveevevn e, Y [ 4]
Turbocharger Compressor Housing V-Band.................... 8.5 [ 6]
Turbocharger Mounting Nut..............iiiiiie, 43 [32)
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Engine Component Torque Values

Socket or
Wrench
Ref. Size Torque
No. MM(Inch] Nem [Ft-Ib]
69 13 Turbocharger Oil Drain TUDe w.....ccoveeviiiieviiiiin e, 24 [ 18]
70 [5/8] Turbocharger Oil Supply (Both Ends) ....covevvereriiicicicienans 35 [ 26]
13 Turbocharger Turbine HOouSING ....oovvevicmeceieiceiiecciicenes 20 [ 15)
Water Hose Clamps .....ooiiiceeiiii e e rannre v e 4-5 { 4]
71 13 Water Inlet Connection.....cc..c.oocoviiiniiin i 43 [ 32]
[3/8]) Water Inlet PIugs ... i e 24 [ 18]
72 13 Water Pump Mounting ........oovviveeiieiee e, 24 [ 18]
73 15 VaIVE COVAL. . .ouieeiiics it iiee et r e v v s s b a v e naeees 24 [ 18]
- Valve Cover Oil Fill ...t e Hand Tighten
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Component Specifications and Torque Values Section V Engine Component Specifications Group 18
Page V-6 B Serieg

Component or Assembly (Preccedure) Hef.No./Steps Metric u.s.

—

Component Specifications and Torque Vatues

Engine Assembly - Specifications
Cylinder Bores

Cylinder Bore 1.D. 102.000 mm ‘MIN 4.0157 1n

102.116:mm MAX 4.0203 in

Cylinder Bore Out of Round 0.035 mm MAX 0.0014 in

Cylinder Bore Taper 0.076 mm MAX 0.003 In

Crankshatt End Clearance A 0.102 mm MIN 0.004 In

—| f—a 0.432 mm MAX  0.017n

ksB01na-h

Oil Pressure Regulating Spring

A + Soning Free Length
| i 1991 Engines A 60.6 mm MIN 2.385 in

—-—.—-—WM 1994 Engines 66.0 mm MIN 2.598 In

* Spnag Tension at 38.50 mm [1.516 n]

) Height
. A) 1991 Engines §A 109.0 N MIN 2451b
: 8) 1994 Engines B) 141.2 N MIN 31.7 b
kn9zptb-h
Flywheel Housing Bore I.D. . SAE No.
2 447.8 mm MAX 17.63 1n
3 '409.7 mm MAX 18.13 1
Flywheel Housing Bore Alignment TIR 0.20 mm ¢ MAX 0.008 in
Flywheel Housing Face Allgnment TIR SAE No.
2 0.20 mm MAX 0.008 1n
3 0.20 mm MAX 0.008 1n
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B Series Page V-7
Component or Assembly (Procedure) Ref.No./Steps . Metric u.s.
Flywheel Face Runout TIR Radius
mm In
254 10 0.254 MAX 0.010
205 8 0.203 MAX 0.008
181 7 0.152 MaX 0.006
157 6 0.152 MAX 0.008
133 S 0.152 ) MAX 0.006
Flywheel Bore Runout TIR 0.127 MAX 0.0050

Oll Control Ring End Gap
The two-piece oll ning must be installed with the expander gap 180 degrees from the oil nng gap. i

=

="

Ring Gap (Feeler Gauge)

¢ Jop Ring Gap Naturally Aspirated 0.25 mm MIN 0.010 n
0.55 mm MAX 0.022 in
s Top Ring Gap Turbocharged 0.40 mm MIN 0.016 In
0.70 mm MAX 0.028 in
¢ Intermediate Ring Gap 0.25 mm MIN 0.010 0
0.55 mm MAX 0.022 in
s Qil Control Ring Gap 0.25 mm MiN 0.010 n
0.55 mm MAX 0.022 n
Connecting Rod Side Clearance 0.100 mm MIN 0.004 (n
0.330 mm MAX 0.0131n
Note: The rod must move freely from side-to-side.
cx800td-h
Camshaft End Clearance 0.08 mm MIN 0.003 n
0.47 mm MAX 0.0185 In
Injection Pump Drive Gear Backlash A 0.076 mm, MIN 0.003 n </f—\
0.330 mm MAX 0.0131n ¥ A
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Component Specifications and Torque Values Section V .Engine Component Specifications Group 18
Page V-8 - B Series

Component or Agsambly (Procedure) Ref.No./Steps Metnc uU.s.
Camshaft Gear Backlash A 0.076 mm MIN 0.003 In
0.330 mm MAX 0.013 In
Lubneating Oll Pump Gear Backlash A 0.076 mm MIN 0.003 in
0.330 mm MAX 0.0131n
Lubncatlﬁg Ofl Pump Idler Gear Backlash A 0.076 mm MIN 0.003 In
0.330 mm MAX 0.013 1n

" ld%idia-h
Balancer Gear Backliash Ato D 0.088 mm MIN 0.003 in
0.420 mm MAX 0.017 In
Bto C 0.153 mm MIN 0.006 In
: 0.355 mm MAX 0.014 1n
: 2 AtoC  0.088 mm MIN 0.003 In
; ’/ 0.420 mm MAX 0.017 m
J b ssglanmh
Balancer End Clearance E 0.13 mm MIN 0.005 in
0.63 mm MAX 0.024 in
F 0.075 mm MIN 0.003 1n
0.175 mm MAX 0.007 Iin
Balancer Torque Value and Sequence 1 50.Nem 36 ft-lb
2 80 Nem 58 fi-b
3 176 Nem 129 ft-b
- linder Head Capscrew Frae Length
g aximum)

hort 71.5 mm MAX 2.815n

Medium 122.1 mm MAX 4.807 1n

Long 182.8 mm MAX 7.201 1n

n9cana-h
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Section V - Engine Component Specifications Group 18 Component Specifications and Torque Values

B Series Page V-9
Component or Assembly (Procedure) Ref.No./Steps  Metric U.S.

Vibration Damper

Index line out of alignment A 1.588 mm MAX 0.0625 1n

Missing rubber membar chunks B 3.175 mm MAX 0.1250 In

Valve Stem to Rocker Lever Clearances

Intake 0.25 mm 0.010 In

Exhaust 0.51 mm 0.020 In

Locknut 34 Nem 25 fi-lb

Velve Adjustment Procedure ]

Perform Step A of the vatve set procedure with cylinder No. 1 at TDC compression stroke {timing £ I E |

pin will engage).
Step A Four Cylinder

Step A Six Cylinder

E 1 E I E N
R ¢"—‘~4r§ oo 3 }f’
3 a;g [P b

G N e e Y
8 3 4 3 2 1

Perform Step B of the valve set brocedure with cylinder No. 1 at TDC plus 360 degrees (timing pin
will not engage).

Marl? the crankshaft and gear cover. Rotate the crankshaft one full tumn (n the direction of engine
rotation.

Step'B  Four Cytinder

Step B Six Cylinder
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Component Speclfications and Torque Values

Section V Engine Component Speclflcations Group 18

Page V-10 B Serieg
Companent or Assembly (Procedure)  Ref.No./Steps __ Metric us.”
Belt Tension - Fan Drive
Belt Tension 267 N MIN 60 Ibt
578 N MAX 130 Ibf
Engine Assembly - Capscrew Torque Values
Main Bearing Capscrew Torque Value
and Sequence 1 60 Nam 44 ft-Ib
2 119 Nem 88 fi-Ib
3 178 Nem 129 ft-Ib
Oll Pressure Regulator Retainer Plug 80 Nem 60 ft-b
Ic8vahb-h
Rear Seal Cover Mounting 9 Nem 84 in-Ib
Flywheel Housing Capscrews 77 Nem 57 ft-lb
Note: Tighten the capscrews in the
sequence shown.
Ring Gear Replacement
Heat the new ring ‘gear for 20 minutes in an ovan preheated to 127°C {260°F].
Flywhee! Mounflng Capscrews 137 Nem 101 ft-Ib

Tighten n the sequence shown
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Section V. Engine Component Specifications Group 18 Component Speclfications and Torque Values

B Senes Page V-11
Component or Assembly (Procedure) Ref.No./Steps Matric U.S.
Flywheel Housing Access Cover 24 Nem 18 ftlb

Flywheel Housing Plug 38 Nam 27 b

Connecting Rod Bolt 1 35 Nem 28 ft-Ib
2 70 Nem 52 ft-lb
3 100 Nem 74 ft-lb
Gear Housing Mounting Capscrews 24 N*m 18 ft-lb /_-_-'__j'i":";', \l iy
If.'lJ" = l’a‘
A S e
(([ o =" I:;“. =
Y F'-}_"\""..;. bl
{_,:.WJ
s ohBo0he-h
Lubnicating Oil Pan
Note: Tighten the capscrews in the © 000000000088
sequence shown, Start at the center of the & o
oli-pan and alternate toward both ends. 24 Nem 18 fi-1b
3 p i | 4
So000O00ERED?®
opO0ONa-Iy
Camshaft Thrust Plate Capscrew 24 Nem 18 #-1b
Camshaft Bolt
Step 1 27 Nem 20 ft-lb
Step 2 Rotate 180 Degrees
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Component Specifications and Torque Values

Section V Engine Component Specifications Group 18

Page V-12 B Series
Component or.Aasembly (Procedure) Ref.No./Steps  Metnic Uus.
Oil Pump Mounting Capscrews 24 Nem 18 ft-lb
Tighten In the sequence shown
) linder Head Mounting Capscrew
?ﬁ ?ﬁﬁ ighten Capscrews in the Sequence
: cd g et Shown)
S R IR Yk L eteT (o) Step 1 90 Nem 68 ft-b
el rfapd. sdordlord Step 2 Recheck to 90 Nem 66 fi-lb
<L . Step 3 (Long capscrews only; 120 Nem 90 ft-Ib
@éo@( oo Step 4 (Long capscrews only) Recheck to 120 Nem 90 ft-Ib
terBoama-h Step 5 Rotate 90 degrees
Gear Cover Capscrews 24 Nem 18 ft-lb
Front Engine Support Mounting 77 Nem 57 ft-lb
)
@
emdsuna-h
Crankshaft Pulley Capscrew 125 Nem 92 fi-lb
Rocker Cover Capscrews 24 Nem 18 f-lp
Rocker Pedestal Capcrews (8 mm) 24 Nem 18 fi-Ib
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Sectlon V Engine Component Specifications Group 18 Component Specifications and Torque Values

B Series Page V-13

Component or Assembly (Procedure) Ref.No./Steps Metric u.s.
Starting Motor Mounting Capscrews 43 Nem 32 ft-lb
Injection Pump Mounting Nuts
Nippondenso 43 Nem 32 fi-1b
Lucas CAV, Bosch (Rotary), Stanadyne DB4 30 Nem 22 fi-lb
Bosch (In-Line) . 43 Nem 32 ft-lb
Fue] Transfer Pump Mounting Capscrews 24 Nem 18 ft-lb
Injection Pump Drive Gear Nut
Bosch (Rolary), Lucas CAV, Stanadyne DB4 65 Nem 48 ft-Ib
Nippondenso 123 Nem o2 fi-lb
Bosch (P3000, P7100) 165 N=m 122 fi-lb

fp@avhe-h
Fan Hub Mounting Capscrews 24 Nsm 18 fi-tb
Fan Hub Pulley Mounting Capscrews 8 mm 24 Nem 18 fi-lb
160 mm 43 Nem 32 #-lb

Thermostat Housing Mounting Capscrews 24 Nem 18 ft-Ib
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Component Speclifications and Torque Values

Section V Engine Component Specifications - Group 18
Page V-14 B Series
Component or Assembly (Procadure) Ret.No./Steps Metnc u.s.
- %@L’b o Coolant Inlet Connectlon 43 Nem 32 ft-lb
Y
UGS
A "L {9
: P'm\\ﬂgcﬂﬂh-h
Water Pump Mounting Capscrews 24 Nem 18 ft-lb
WHON A2 7t
j
, 240
g
®
g/
Oll Cooler Mounting Capscrews 24 Nem 18 f-lb
Oll Fill Tube Capscrews 43 Nem 32 ft-lb
Ol Filter 3/4 Turn after contact
Exhaust Manlfold Capscrews 43 Nem 32 fi-lb

Aftercooler

. bt Al il
VVITTTOAUCU TTUNTT VWL IVIAN TUAN STO. CUTT

manual s search engine

Note: Tighten the capscrews in the sequence shown.

Inspection

Inspect the housing and core for damage.
Check the core for leaks:

* Piug the bottom inlet tube

* Pressunze the core to 483 kPa [70 psi] and submerge 1n a container of water.
s Watar temperature at 60°C [140°F].
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Section V Engine Component Specifications Group 18 Component Specitications and Torque. Values

B Series Page V-15
Component or Assembly (Procedure) Ref.No./Steps  Metric . u.s,
Aftercooler Capscrews 24 N*m , 18 fi-lb

Note: Tighten the capscrews in the sequence shown.

10
40

]
1@
40

©
(o113
O]
€]
®
@

Air Intake Manifold Capscrews 24 -Nem 18 f-lb
Note: Tighten the capscrews In the sequence shown.

46
)
)

4@

Jo
®

@p—a0

©
C]
O]
o
®
®

Lifting Bracket (Rear) 77 Nem 57 ft-lb

Alternator Mounting Bracket Capscrews 24 Nsm 18 ft-lb

Alternator Assembly Torque Sequence
Notas: Tighten the capscrews in the sequencs shown.

Turbocharger Mounting Nuts 43 Nem 32 ft-th

| Mo Bl s s e

?

Turbocharger Oil Drain Tube Mounting
Capscrew 24 Nem 18 fi-Ib
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Component Speclfications and Torgue Values

Section V Engine Component Specitications Group 18

manual s search engine

Page V-16 B Seneg
Component or Assembly (Procedure) Ref,No./Steps Metrnic uU.S.
Turbocharger Air Crossover Rase Clamps 5 Nem 44 in-b
Turbocharger Oil Drain Line Hose Clamps 6 Nem 53 in-lb
Turbocharger Turbine Housing Capscrews 20 Nem i5 ft-lb

Turbocharger Compressor Housing

s Diffuser Plate Capscrews 8.5 Nem 75 in-lb

e V Band Ctamp {(Silver' Platad Nut) 8.5 Nem 75 in-lb

Turbocharger Oil Supply Line Cannection 35 Nem 26 f1-Ib

Cylinder Block - Rebuild Specifications

‘Cylinder Bore Diameter 102.000 mm MIN 4.0157 in
.102.116 mm MAX 4.0203 in

Qut-of-Roundngss 0.035 rm MAX 0.0014 in

Taper 0.076 mm MAX 0:003 in

Main Beanng Dlameter

(Bearings Installed) With Capscrews

Tightenad to 176 Nem [130 #1-ib] 83.106 mm MAX 327720 1n
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Section V Engtne Component Specifications Group 18

Component Specifications and Torque Values

B Series ge V-17
Component or Assembly (Procedure) Ref.No./Steps  Metnec Uu.S.
Mawn Beaning Bore 1.D.
(Without Bearings) With Capscrews
Tightened to 176 Nem [130 #t-]b] 87.982 mm MIN 3.4639 In
88.018 mm MAX  3.4653 In
Marn Ofl Pressure Regulatclyr Valve Bore 18.30 mm MIN 0.7205 In
{.D. 18.35 mm MAX 0.7224 n
Camshaft Bere Diameter 57.222 mm MIN 2.2528 1n
fNumber 1 bore without bushing) 57.258 mm MAX 2.2543 1»
Number 1 bare with bushing installed) 54,107 mm MIN 2.1302 1n
54.146 mm MAX 21317 n
Camshaft Bare Diameter 54.089 mm MIN 2.1285 n
All Journals Except No. 1 54.164 mm MAX 2.1324 1n
Cylinder Block Overalt Flatness
¢ End-io-end 0.076 mm MAX 0.003 in
+ Side-to-side 0.051 mm MAX 0.002 1n
Valve Tappet Bore Diameter 16.000 mm MIN 0.630 In _
18.085 mm MAX 0.632 In —
I,{’ ’5‘)) & ke £
T T T
" /E:.!‘E‘“—_‘;—_‘:—; l.k'té‘bjré'b-n
Crankshaft Front and Rear Oil Seal Wear 0.25 mm MAX 0.010 in

Groove
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Component Specifications and Torque Values

Section V Engine Component Specifications

Group 18

Page V-18 B Series
I .
Component or Assembly (Procedure) Ref.No./Steps Metric U.S:
! Crankshaft Connecting Rod Journal O.D. 68.962 mm MIN 2.7150
69.013 mm MAX 27170 n
Out of roundness 0.050 mm MAX 0.002 1n
—
4 Taper 0.013 mm MAX 0.005 In
Bearing clearance 0.114 mm MAX 0.0045 1n
&6900NI-h
Crankshaft Main Bearing Journal Diameter 82.962 mm MIN 3.2682 in
83.013 mm MAX 3.,2682 In
Out of roundess 0.050 mm MAX 0.002 In
1y Taper 0.013 mm MAX . 0.005 In
Bearing clearance 0.119 mm MAX 0.0047 (n
f wadbdnt-h
Crankshaft Thrust Face Wldth 37 475 mm MIN 1.4754 \n
37.602 mm MAX 14804 n
Crankshaft Rear Oil Seal Flange 0.D. 129.975 mm MIN 51171 n
180.025 mm MAX 5.1181.1n
Crankshaft Damper Pilot 0.D, 18.924 mm MIN 0.7450.1n
19.000 mm MAX 0.7480 n
Main Bearing Shell Thickness {Standard) 2.438 mm MIN 0.0960 1n
2.464 mm MAX 0.0970 In
Crankshaft Thrust Bearing Flange
Thickness 2.45 mm MIN 0.096 In
2.55 mm MAX 0.100 In

mb#0dta-h
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Section V Engine Component Specifications Group-18 Component Specifications and Torque Values

B Series Page V-19
Component or Assembly (Procedure) Ref.No./Steps  Metrie U.s.
Connecting Rod Bearing Thickness 1.955 mm MIN 0.0768 In
(Standard) 1.968 mm MAX 0.0775 1n
Crankshaft Gear Bore |.D. 63.910 mm MIN 2.5181 n
) 63.934 mm MAX 25171 n
Crankshatt Gear Journal O.D. 63.987 mm MIN 25192 1n
64.006 mm MAX 2.5199 in
Crankshaft Pulley Crankshaft Pilot Bore 19.05 mm MIN 0.7500 in
1.D. 19.15 mm MAX 0.4539 In
k=9puna-h
Connecting Rod Piston Pin Bore 1.D,
Bushing Removed 42.987 mm MIN 1.6924 in
43.093 mm MAX 1.6934 1n
Bushing Installed (1881 Engines) 40.053 mm MIN 1.5769 In
40.076 mm MAX 1.5778 n - e
N 77 - o
Bushing Installed {1994 Engines) 40.019 mm MIN 1.5756 In \ f/ .
40,042 mm MAX 1.57685 in
Connecting Rod Crankshaft Bore I.D.
(Bearings Installad) 69.051 mm MIN 2.71851n
£9.103 mm MAX 2.7205 in
(Beanngs Removed) 72.987 mm MIN 2.8735 in
73.013 mm MAX 2.8745 1n
cxfbrib-h
Connecting Rod Length 191.975 mm MIN 7.5581 1t
192.025 mm MAX 7.5800 in
Connecting Rod  Alignment:
* (With Bushing) . 0.15 mm MAX 0.006 n
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Component Specifications and Torque Values Section V Engine Component Speclfications Group 18

Page V-20 B Series’
Component or Assembly (Procedure) Ref.No./Steps Metric U.S.
Connectind Rod Twist:
s (With Bushing) 0.15 mm MAX 0.006 In
Camshaft Bearing Journal Diameter 53.962 mm MIN 2.1245n
54.013 mm MAX 2.1265 In
Camshaft Gear Mounting Surtace O.D. 41.575 mm MIN 1.63681n
41.593 mm MAX 1.63751n
Camshaft Thrust Beanng Journal O.D. 45.550 mm MIN 1.7933 n
45.750 mm MAX 1.8012 1n
Camshaft Diameter at Peak of Intake 47.040 mm MIN 1.852 1n
. @ the Lobe 47 492 mm MAX 1.870 in
Exhaust 46.770 mm MIN 1.841 1n
2 Gy ooy 47.222 mm MAX 1,859 In
Lo Fuel Transfer 35.50 mm MIN 1.398 In
<> I:] Pump 36.26 mm MAX 1 428 1n
€g900th-h
Camshaft Thrust Plate Thickness 9.4 mm MIN 0.370 In
I 9.6 mm MAX 03781

‘Camshaft Pitting Reuse Quidelines
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Section V Engine Component Specifications Group 18 Component Specifications and Torque Values
B Series Page V-21

Component or Assembly (Procedure) _ Ref.No./Steps __ Metric U.S.

Interconnection of pits I1s not allowable and is treated as one pit.

The total pits, when added together, should not exceed a circle of 6 mm [0.236 In].

Only one pit 1s allowed within + or 20 degrees of the nose of the camshaft lobe.

Edge Deterioration (Breakdown):

The area of edge deterioration should not be ?reater than the equivalent area of a 2 mm [0.079 in]
circle within + or 20 degrees of the nose.of the camshaft lobe.

Qutside of the + or 20 degrees of the nose of the camshaft lobe, the areas of edge deterioration
should not be greater than the quivalent area of a 6 mm [0.236 in] circle.

Caution: The camshaft gear will be permanently distorted if overheated. The oven tempera-
ture should never exceed 177°C [350°F].

Heat the camshaft gear for non-bolted 1991 and non-automotive 1994 camshafts in an oven at
149°C [300°F] for 456 minutes.

E%%tol%e camshaft gear for bolted 1991 camshafts (steel gear) and all 1994 automotive to 177°C

Camshaft Gear Bore I.D. 41.500 mm MIN 1.6339 1n
41,525 mm MAX 1.6348 In
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Component Specifications and Torque Values Seétion V Engine Component Specifications Group 18
Page V-22 B Series .
Component or Assembly (Procedure) Ref.No./Steps Metric U.§__
Plston Skirt 0.D. (Worn Limit) 101.823 mm MIN 4.0088 In
101.887 mm MAX 4,.0113n
pl300IE-h
Top Ring Side Clearance
o (Naturally Aspirated Only) 0.15 mm MAX 0.008 in
pl800Ie-h
Intermediate Ring Side Clearance 0.15 mm MAX 0.006 in
plao0ona-n

Oil Control Ring Side Clearance 0.13 mm MAX 0.005 In
Piston Pin Bore |.D. 40.006 mm MIN 1.5750 in
40.025 mm MAX 1.5758 in
Piston PIn O.D. 39.990 mm MIN 1.5744 in
{b' 40.003 mm MAX  1.5749n

Cylinder Block - Torque Values
Ma:n Beanng Capscrew 1 60 Nem 44 fi-lb
2 119 Nem 88 ft-lb
3 176 Nem 129 fi-lb

Downroaded Trom WWwW.Vanual SITD-Col
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Section V Engine Component Speclitications - Group 18 Component Specifications and Torque Values

B Series Page V-23
Component or Assembly (Procedure) Ref.No./Steps  Metric Uu.s.
Connecting Rod Capscrews 1 35 Nsm 26 ft-lo
2 70 Nem 52 ft-lb
3 . 100 Nem 74 ft-lo

Cylinder Block Pipe Plugs

Refer to *‘Pipe Plug Torgue Value Table™ at the rear of this seaction for torque value of various plug
S51Z8S.

Cylinder Head - Rebuild Specifications

Cylinder Head Flatness L o <
¢ End-to-End 4 Cylinder 0.203 mm MAX 0.008 in o= N
6 Cylinder  0.305 mm MAX 0.012 in =S 7

« Side-l0-Side 0.076 mm MAX  0.003 1n ,;?‘ééf 5
/Rj*(f‘ A/anOOIc;h

Valve Spring Free Height:

1991 55.63 mm Nominal 2.190 n
Exhaust Brake 70.64 mm Nomsnal 2.781 n
Marine/Rotator 56.00 mm Nominal 2.208 in
1894 60.00 mm Nominal 2.362 1In

Valve Spring Working Height and Load

Working Load For Working Height (C)
Height (B)
HD Exhausl Brake 48.87 mm 643.2 N MIN 144.6 Ibt
1.927 in 691.2 N MAX 155.4 Ibt
Manna With Rolalor 47.24 mm 282.7 N MIN 63.5 Ibf
1.859 n 323.1 N MAX 72.8 Ibt
1994 49,25 mm B9 N MIN 80.7 bl
1.94n 397 N MAX 89.2 b/
All Others 49.25 mm 285 N MIN 84.0 Ibl
1.84.n 321 N MAX 7214 1!
Valve Stem O.D. 7.98 mm MAX 0.3142 1n
N I
b 10
v
kngvata-h
Valve Head Thickness at 0.D. T 0.79 mm MIN 0.031 1n
o
]
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Component Specifications and Torque Values

Section V - Engine Component Specifications Group 18
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Page V-24 B Series
Component or Assembly (Procedure) Ref.No./Steps  Meinc us.
Valve Guide Bore Diameter 8.019 mm MIN 0.3157 In
8.090 mm MAX 0.3185 in
|
= knSgunb-h
Y
Valve Seat-to-Valve Guide Runout
360 Degrees 0.10 mm MAX 0.004 In
Valve Face Grinding Angle
Intake: 30 degrees
Exhaust: 45 degrees
Valve Seat Width Limit
Grind area (A) with a 60 degree stone and 1 1.5 mm MIN 0.060 in
(B) with a 15 degree stone to center the 2 2.0 mm MAX 0.080 in
seat on the valve face and obtain the valve
seat width limits.
Valve Seat Grinding Angle
Intake: 30 degrees
Exhaust: 45 degrees
\
®) Valve Recess in Cylinder Head B 0.99 mmy MIN .0.039 in
T 1.52 mm MAX 0.080 in
( 7
kn@vand-h
Valve Insert Bore Depth (Standard Inserf) 10.30 mm MIN 0.4055 n
10.50 mm MAX 0.4139 In
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Section V Engine Component Specltications Group 18 Component Specifications and Torque Values

B Senes Page V-25
Component or Assembly (Procedure) Ref.No./Steps  Metric u.s.
Valve Insert Bore |.D. (Standard {nsert) 46.987 mm MIN 1.8499 1n
47.013 mm MAX 1.8509 In
Note: Refer to Cylinder Head Oversize
Valve Seat Installation tor oversize valve
insert dimensions.
Valve Seat Grinding Depth B 0.254 mm MAX 0.010 n ®
Seat grinding depth 13 the differance in )
dimension 'B’' before and after grinding. )
kndvand-h

Cylinder Head Cracks Reuse Guidellnes

These guidelines apply onfy 1o cracks extending from the injector bore to the intake valve seats.
Replace cylirlder heads which exhibit valve bndge cracks in any other location.

The reuse guidelines for a cylinder head with a crack extending from the injector bore 1o the intake
valve seat are as fallows:

If the crack does not extend into the valve seat, the head 1s reusable.

If the crack extends imo or thmu?h the valve seat, the head must be repaired by installing a valve
seat insen as described in the Alternative Repair Manual, Bulletin No. 3810234,

Cylinder Head - Torque Values
Cylinder Head Mounting Capscrew (Tighten

TeTelolel

fon e Yohe T ity

in the Sequence Shown) N i
Step 1 All 90 Nem 66 ft-1b ILlH -

Step 2 Recheck to 90 Nem 66 fi-Ib @!.)@é@d;@. D @

Step 3 ELong Capscrews Only 120 Nem 90 ft-Ib JBesma-h
Step 4 {Long Capscrews Only)-- Recheck to 120 Nsm 90 ft§b

Step 5 Rotate 90 degreas Al

Rocker Levers and Pedestals

Rocker Lever Bore Diameter 19.000 MIN 0.7480 In
18.051 MAX 0.7500 1n

[¢
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Component Specifications and Torque Values

Sectipn V Engmne Component Specifications

Group 18

Do

Page V-26 B Series
Component or Assembly (Procedure} Ref.No./Steps  Metric u.s.
Pedestai Shaft Dlameter 18.938 mm MIN 0.7456 n
18.975 mm MAX 0.7470 In
Tappet and Push Rods
Valve Tappet Stem Dlameter 15.936 mm MIN 0.627n
15977 mm MAX 0.629 in
Pit marks on the tappet face are acceptable.
The following critena defines the size of the pits allowed:
1 A single pit cannot be greater than 2mm ]0.078 in] diameter.
2. Interconnection of pits 1s not allowed.
3. Total pits when added together should not
exceed 6 mm [0.236 1nch) diameter or a total of
4 percent of the tappet face.
Fuel System
Arr Fuel Contro! (AFC) Banjo Fitting
(Rotary Pump) 12 Nem 1086 n-lb
Aur Fuel Control (AFC) Banjo Fitting
(In-Line Pump) .
Pipe Adapter (in cylinder head) 24 nem 18 ft-lb
Tube Fittings 9 Nem 7 ft-lb
Fuel Filter Bano Fitiings
Supply Line Fittings 24 Nem 18 f-Ib
Return Lme Fitling 13 Nem 10 ft-ib
Vent Screw ‘9 Nem 7 ft-Ib
Fuel Filter Head Adapter 32 Nem 24 fi-lb

macen

TTToatEd oW ivtaroarsHieorm
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Sectlon V Engine Component Specifications Group 18 Component Specifications and Torque Values

B Series Page V-27
Component or Assambly (Procedure) Ref.No./Staps  Metnc U.S.
Fuel Pump Solenoid (Bosch VE}) 43 Nem 32 ft-lb
CAV) 15 Nem 11 ft-lb

Fuel Supply Line (Fuel Transfer Pump

Outlet) 24 Nem 18 f-Ib
Fuel Transfer Pump Mounting Capscrews 24 Nem 18 ft-Ib
High Pressure Fuel Line Fittings 24 Nem 18 ft-Ib
High Pressure Fuel Line Support

Clamp 6 Nem 53 in-Ib
Brackel 24 Nem 18 ft-Ib
Injection Pump Supply Line Inlet 32 Nemn 24 ft-lb
Injectlon Pump Mounting Nuts

Nippondenso 43 Nem 32 fi-Ib
Lucas, CAV, Bosch (Rotary), Stanadyne DB4 30 Nem 22 ft-lb
Bosch (In-Line) 43 Nem 32 fi-1b
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Component Specilfications and Torque Values

Section V Engine Component Specifications Group 18

Page V-28 B Series
Component or Assembly (Procedure) Ref.No./Steps Metric u.s.
Injection Pump Fuel Return Banjo Fltting 32 Nem 24 ftdb

Injector Drain Manifold

Injactor Banjo 9 Nem 80 in-lb
Filter Head Banjo 13 Nem 10 ft-ib
Bracket 24 Nem 18 ftlb
Injection Pump Drive Gear Nut

Bosch {Rotary), Lucas CAV, Stanadyne DB4 65 Nem 48 ft-lb
Nippondenso 123 Nem 92 ft-lb
Bosch (P3000, P7100) 165 Nem 122 fi-lb
Injector 60 Nem 44 ft-1b
Engine-Low ldle Speed (Typical) 700 RPM MIN

(Refer to Engine Data Tag) 800 RPM MAX

Fuel Transfer Pump inlet Restriction 100 mm Hg ‘MAX 4 1n Hg

Fuel Transfer Pump Outlet Pressure at

Rated Speed

In-Line Injaction Pump (Mimmum% 172 kPa - 25 psi

Rotary Injection Pump (Maximum 70 kPa 10 psi

5900Kkl-h

oumloadad framaanany Manualdlib o

manual s search engine


http://www.manualslib.com/

Section V Engine Component Specifications Group 18 Component Specifications and Torque Values

B Series ge V-29
Component or Assembly (Pro¢edure) Ref.No./Steps  Metnc U.s.
Fuel Inéecﬂon Pump Inlet Pressure at
Rated Speed
Rotary 0 to 70 kPa 0 to 10 psi
In-Line (minymum) 172 kPa 25 psi
Fuel Injection Pump Return Line
Restriction 518 mm Hg MAX  20.4 n Hg
Lubricating Oil System - Specifications
Oil Pan Capacity 4 Cylinder 8.6 liters Low 9 qts. "
9.5 liters High 10 gts.
6 Cylinder 12.4 liters Low 13 gts. N
14.2 liters High 15 qts.
6 Cylinder 9.5 liters Low 10 qgts.
Optional 10.4 liters High 11 gis. 19500sa-h
Oil Pump Tip Clearance 0.1778 mm MAX 0.007 In
Oll Pump Port Plate Clearance 0.127 mm MAX 0.005 In
Oil Pump Body Bore Clearance 0.381 mm MAX 0.0151n
Oll Pan Drain Plug 80 Nem 60 ft-lb
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Component Specifications and Torque Values Section V Engine Component Specifications Group 18

Page V-30 B Series
Component or Assembly (Procedure) Ref.No./Steps Metric U.S.
.Oll Pan Heater Plug 80 Nem 60 ft-ib
0il Cooler Mounting Capscrews 24 Nem 18 ft-lb
Qil Pan Mounting Capscrews 24 Nem 18 ft-ib
6p800hD-h
Tappet Cover Mounting Capscrews 24 Nem 18 fi-lb
kipcvna-n
Oll Pump Suction Tube Brace Capscrews 24 Nem 18 ft-ib
opstbhb-h
Oil Pump Suction Tube Mounting
Capscrews 24 Nem 18 fi-Ib
Oil Pump Mounting Capscrews 24 Nem 18 ft-b
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Section V Engine Component Specitications Group 18

Component Specifications and Torque Values

B Series Page V-31
Component or Assembly (Procedure) Ref.No./Steps Metric u.s.
Fan Hub - Specifications-
Fan Hub Shaft 0.D. 41.75 mm MIN 1.644 1n
42.25 mm MAX 1.663 In
35.004 mm MIN  1.37811mn
35.024 mm MAX 1.3789 in
fagshna-n
Hub Bearning Bore I.D. 63.938 mm MIN 2.81721n
63.956 mm MAX 2.5179 In “} 3
Q)
)
a8brna-h
Thermostat, Coolant Operating Temperature I
= |nitial Opemng Temperature 80°C MIN 176°F . ]
83°C MAX 182°F A
« Fully Open Temprature 95°C MAX 203°F . ‘j’
¢ Maximum Opening Distance 6.6 mm MAX 0.260 1n 5
. ==ec00nb-h
Combustion Atr System
Turbocharger Mounting Nuts 43 Nern 32 ft-lb
Turboeharger Oll Drain Tube Mounting
Capscrew 24 Nsm 18 ft-lb
Turbocharger Air Crossover Hose Clamps S Nem 44 inrlb
Turbocharger Qil Drain Line Hose Clamps 6 Nem 53 n-ib
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Cbrhpoﬁént Specifications and Torque Values Section V Engine Component Specifications --Group 18

Page V-32 B Series
Component or Agsembly (Procedure]) Ref.No./Steps Metric U.S.
Turbocharger Turbine Housing Capacrews 20 N*m 15 ft-lb
Turbocharger Compressor Housin
Capscrews
¢ Diffuser Plate Capscrews 8.5 Nom 75 1n-1b
» V Band Clamp (Silver Plated Nui) 8.5 Nam 753 1n-Ib
Turbocharger Oil Supply Line Connection 35 Nem 26 fi-lb
2o
L, iy
 {fd f. )
o ]
Air Intake System
Turbocharger Axial Clearance *0.10 mm MIN 0.004 in
0.16 mm MAX 0.006 1n
**0.03 mm MIN 0.001 in
0.08 mm MAX 0.003 in
For turbochargers with a ser@l number before 840638.
** For turbochargers with a senal number after and including 840638.
Turbocharger Radlal Clearance 0.30 mm MIN 0.012n
0.46 mm MAX 0.018 1n
Wastegate Rod Travel at the Following
Wastegate Applled Pressure 0.33 mm Min 0.013 In
1.3 mm Max 0.050 in
Wastegate |,
Engine HP Applied
Year Rating Application Pressure
1357 10 Automotive (4B) 133 KPa {19.3 psi]
1991 190-230 Automotive 153 kPa [22.2 psi)
1894 160-175 Automotive 133 kPa [19.3 psi|
1994 180-230 Automotive 198 kPa [28.7 psi)
1994 All Industnial 191 kPa [27.7 psi)
Intake Air Restriction (Rated Speed and
Load)
» Naturally Aspirated Engine 508 mm H,0 MAX  20n H,0
e Turbocharged Ergine 635 mm H,0 MAX 25 H,0
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Section V Engine Component Specifications Group 18 Component Speclifications and Torque Values

B Series Page V-33
Component or Assembly (Procedure) Ref.No./Steps  Metric u.s.
Charge Air Cooler
Difterential Pressure Across Cooler 21 kPa Max 3 psi
21 kPa
(3 psi]
Max.
1m800s3-h
Exhaust Air Restriction (Rated Spaed and
Load) 76.2 mm Hg MAX 31n Hg
{Naturally aspirated engines are checked at
rated speed and no load).
Automotive With Catalyst 114.3 mm Hg MAX 4.5 in Hy
Automotive Without Gatalyst 152.4 mm Hg MAX 6.0 in Hg
Exhaust Manifold Flatness 0.10 mm MAX 0.004 in
xm8nsha-h
Compressed Air System Torque Values ﬁ%%pﬁ::ﬁ"ﬁiﬁk
: ) i SHCEERETRE gl
Airr Compressor Mounting Nuts 77 Nem 57 ft-Ib Hl r*d J_,:L_:;h}
e ssEle
AR ,a»-{g@:;ql(;\:
k { 7 .'f“_"“-»..._llll _I
en f S h800he-h
Air Compressor Support Capscrews 24 Nem 18 fr-ib
o .
Air Compressor Oil Suppy Line 15 Nem 12 it-Ib
Air Compressor Coolant Lines 24 Nam 18 It-Ib
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Component Specifications and Torque Values Section V Engine Component Specifications Group 18
Page V-34 B Series
Component or Assernbly:(l’rocedure] Ref.No./Steps Metric U.s.
Electrical System
Staring Motor Mounting Capscrews 43 Nem 32 fi-lb
Coolant Heater 12 Nem 108 in-lb
7 AV R
B o |
U v /:L;chna-h
Alternator Mounting Bracket Dimension
Delco 10/15SI 55.72 mm 2 316 n
Motorola 100 Amp 81 mm 3 3/16 In
Delco 20/27SI 98 mm 37/8In
Lucas 78 mm 3in

Alternator Assembly Torque Sequence

Downroagea Trorm TManuaglih.corn manual s search engine

1 Alternator-to-alternator bracket capscrew.

2. Lower brace-to-alternator capscrew.

3. Alternator-to-water inlet capscrew.
4. Water inlet-to-block capscrews.

Belt Tensioner Capscrew 43 Ne*m
Alternator Link

8 mm Capscrew A 24 Nem
10 mm Capscrew B 43 Nem
Alternator Mounting Bolt B
Delco 10 to 15SI, Lucas, Motorola and Bosch 43 N*m
Delco 208I, 278I, 29S| 80 Nem

32 fi-lb

32 ft-Ib
59 ft-lb
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Section V Engine Component Specifications Group 18

Component Specifications and Torque Values

B Series Page V-35
Component or Assembly (Procedure) Ref.No./Steps  Metric U.S.

Alternator Bracket Mounting Capscrews 24 Nem 18 ft-lb \\ Q"‘F Nx}

8 mm | 73 o0

Alternator Pulley Nut 80 Nem 59 ft-lb

Batteries State of Charge Battery State | Specific Gravity
Spgciﬂuca [Gaavli_tly gﬁate of of Charge @ 27°C [80°F]
at 27°C [80° arge -
1.260 to 1.280 100% e P
1.230 to 1.250 75% ' -
1.200 to 1.220 50% S Yy
1.170 t0 1 190 25% 25% 1,170-1,190
1110to 1 130 Discharged Dischargad 1.110-1.130_ |

Engine Testing - Test Specifications

Note: The specifications and instructions for testing the engine are provided in the Shop Manual,

Bulletin No. 3810206. Refer to Engine Testing Group 14, Page 14-1
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Drive Belt Tension

Section V Engine Component Specifications Group 18

Page V-36 B Series
Drive Belt Tension
SAE Belt Size Belt Tension Gauge Belt Tension Belt Tension Range
Part No. New Used*
Click-type Burroughs N Ibf N Ibf

.380 1n. 3822524 620 140 270 to 490 60 to 110
440 1n. 3822524 620 140 270 to 490 60 to 110
1/2 1n. 3822524 ST 1138 620 140 270 to 490 60 to 110

11/16 1n. 3822524 ST 1138 620 140 270 to 490 60 to 110
3/4 1n. 3822524 ST 1138 620 140 270 to 490 60 to 110
7/8 1n. 3822524 ST 1138 620 140 270 to 490 60 to 110
4 rib 3822524 ST 1138 620 140 270 to 490 60 to 110
5rib 3822524 ST 1138 670 150 270 to 530 60 to 120
6 rib 3822525 ST 1293 710 160 290 to 580 65 to 130
8 rib 3822525 ST 1293 890 200 360 to 710 80 to 160

10 rib 3822525 3823138 1110 250 440 to 830 100 to 200

12 rib 3822525 3823138 1330 300 530 to 1070 120 to 240

* A belt 1s considered used if it has been In service for ten minutes or longer.

* If used belt tension is less than the minimum value, tighten the belt to the maximum used belt value.
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Section V. Engine Component Specifications Group 18 FRACTION, DECIMAL, MILLIMETER CONVERSIONS

B Series Page V-37
FRACTION, DECIMAL, MILLIMETER CONVERSIONS
8 16 32 64 8 16 32 64
THS. | THS. | NDS. | THS. | INCHES MM THS. | THS. | NDS. | THS. | INCHES MM
1 0.0156 0.397 33 0.5156 13.097
1 0.0313 0.794 17 0.5313 13.494
3 0.0469 1191 35 0.5469 13.891
1 0.0625 1.588 9 0.5625 14.288
5 0.0781 1.984 37 0.5781 14.684
3 0.0938 2.381 19 0.5938 15.081
7 0.1094 2.778 38 0.6094 15.478
1 0.1250 3.175 5 0.6250 15.875
9 0.14086 3.572 41 0.6406 16.272
5 0.1563 3.969 21 0.6583 16.669
11 0.1718 4.366 43 0.6719 17.066
3 0.1875 4.763 11 0.6875 17 463
13 0.2031 5.159 45 0.7031 17.859
7 0.2188 5.556 23 0.7188 18.256
15 0.2344 5.953 47 0.7344 18.653
114 0.2500 6.350 3/4 0.7500 19.050
17 0.2656 6.747 49 0.7656 19.447
9 0.2813 7 144 25 0.7813 19.844
19 0.2869 7.541 51 0.7969 20.241
5 0.3125 7.938 13 0.8125 20.838
21 0.3281 8.334 53 0.8281 21.034
11 0.3438 8.731 27 0.8438 21 431
23 0.3594 9.128 5SS 0.8594 21.828
3 0.3750 8.525 7 0.8750 22.225
25 0.3906 9.922 57 0.8906 22.622
13 0.4083 10.318 29 0.9063 23.019
27 0.4219 10.716 59 0.9219 23.416
7 0.4375 11 113 15 0.9375 23.813
29 0.4531 11.509 61 0.8531 24.209
15 0.4688 11.906 31 0.9688 24.606
31 0.4844 12.303 63 0.9844 25.003
1/2 0.5000 12.700 1 IN. 1.0000 25.400
CONVERSION FACTOR: 1 INCH = 25.4MM
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Weight and Measures Conversion Factors

Section V Engine Component Specifications Group 18

Page V-38 B Series
Weight and Measures - Conversion Factors
QUANTITY U.S. CUSTOMARY METRIC FROM U.S. FROM METRIC ]
CUSTOMARY TO U.S.
TO METRIC CUSTOMARY
MULTIPLY BY MULTIPLY BY
Unit Name Abbr, Unit Name Abbr.
Area Q. inch in? sq. millimeters | mm? 645.16 0.001550
sq. centimeters | cm? 6.452 0.155
sq. foot ft2 sq. meter m?2 0.0929 10.764
Fuel ounds per ib/hp-hr | grams per g/kw-hr 608.277 0.001645
Consumption orsepower ’ kilowalt hour
hour
Fuel miles per mpg Kilometers per km/I 0.4251 2.352
Performance gallon liter
gallons per gpm liters per I/km 2.3527 0.4251
mile kilometer
Force pounds force Ibf Newton N 4.4482 0.224809
Length inch In millimeters mm 25.40 0.039370
fool fl millimeters mm 304.801 0.00328
Power horsepower hp kilowait kw 0.746 1.341
Pressure pounds force psl kilopascal kPa 6.8948 0.1450837
per sq. In
inches of in Hg kitopascal kPa 3.3769 0.29613
mercury
inches of in H20 kilopascal kPa 0.2488 4.019298
water
inches of in Hg millimeters mm Hg 25.40 0.039370
mercury of mercury
inches of in H20 millimeters mm H20 | 2540 0.038370
water of water
bars bars kilopascals kPa 100.001 0.00899
bars bars millimeters of mm Hg 750.06 0.001333
mercury
Temperature fahrenheit °F centigrade °C (°F-32) - 1.8 (1.8 x °C) +32
Torque pound force ftlo Newlon-meter Nem 1.35582 0.737562
per foot
pound force In b Newlon-meter Nem 0.113 8.8507586
per inch
Velocity miles/hour mph kilometersthour | kph 1.6093 0.6214
Volume: gallon (U.S.) gal. liter [ 3.7853 0.26417¢
liquid " -
displacement gallon (imp*) gal. liter I 4.546 0.219976
cubic Inch n3 liter I 0.01639 61.02545
cubic inch in3 cubic cm?® 16.387 0.06102
centimeter
Weight (mass) | pounds (avoir.) b kilograms kg 0.4536 2.204623
Work British Thermal | 8TU joules J 1054.5 0.000948
Unit
British Thermal | BTU kilowatt-hour kw-hr 0.000293 3414
nit
horsepower hp-hr kilowati-hour kw-hr 0.746 1.341
hours
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Section V Engine Component Specifications Group 18 Newton-Meter to Foot-Pound Converston Chart

B Series Page V-39
Newton-Meter to Foot-Pound Conversion Chart
Nem ft-1b Nem ft-lb Nem ft-lb
1 8.850756 In-Ib 55 41 155 114
5 44 n-lo 60 44 160 118
& 53 in-lb 65 48 165 122
7 62 in-lb 70 52 170 125
8 71 1In-1p 75 55 175 129
9 80 -ib 80 58 180 133
10 89 in-lb 85 63 185 136
1 0.737562 fi-lb 30 66 190 140
12 9 85 70 185 144
14 10 100 74 200 148
i5 1 105 77 205 151
16 12 110 81 210 556
18 13 115 85 215 159
20 15 120 89 220 162
25 18 125 g2 225 165
30 22 130 96 230 170
35 26 135 100 235 173
40 30 140 103 240 177
45 33 145 107 245 180
50 37 150 111 250 184
NOTE: To convert from Newton-Meters 1o Kilogram-Meters divide Newton-Meters by 9.803.
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Newton-Meter to Foot-Pound Conversion Chart Section V Engine Component Specifications Group 18

Page V-40 B Series
Capscrew Markings and Torque Values - U.S. Customary
SAE Grade Number 5 8
Capscrew Head Markings
These are all SAE Grade 5 (3) line ‘s' %3
N/
LR o @
Capscrew Torque Grade 5 Capscrew Capscrew Torque Grade 8 Capscrew
Capscrew Body Size Cast Iron Aluminum Cast lron Alummnum
Nemn ft-lb Nem ft-lb Nem ft-lb Nem ft-lb
14 20 9 7 8 6 15 1 8 6
28 12 2 9 7 18 13 9 7
5/16 18 20 15 16 12 30 22 16 12
24 23 17 19 14 - 33 24 19 14
3/8 16 40 30 25 20 55 40 25 20
24 40 30 35 25 60 45 35 25
716 14 60 45 45 35 90 65 45 35
20 85 50 55 40 95 70 55 40
12 13 95 70 75 55 130 a5 75 55
20 100 75 80 60 150 110 80 60
9/16 12 135 100 110 80 190 140 110 80
18 150 110 115 85 210 155 115 85
5/8 11 180 135 150 110 255 190 150 110
18 210 155 160 120 290 215 160 120
314 10 325 240 255 190 460 340 255 180
16 365 270 285 210 515 380 285 210
718 9 490 360 380 280 745 550 380 280
14 530 390 420 310 825 610 420 310
1 B 720 530 570 420 1100 820 570 420
14 800 590 650 480 1200 890 650 480
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Section V. Engine Component Specifications Group 18 Capscrew Markings and Torque Values
B Sernies Page V-41
Capscrew Markings and Torque Values

Caution: When replacing capscrews, always use a capscrew of the same measurement and strength as
the capscrew being replaced. Using the wrong capscrews can result in engine damage.

Metric capscrews and nuts are identified by the grade number stamped on the head of the capscrew or on the
surface of the nuts. U.S. Customary capscrews are identified by radial lines stamped on the head of the capscrew.

The following examples indicate how capscrews are identified:

Metric M8-1.25 X 25 U.S. Customary [5/16 X 18 X 1-1/2]
M8 1.25 25 5/16 18 1-1/2
Major Distance Length Major Number Length
Thread Betwsen i Thread Threads n
Diameter In Threads in Millimeters Diameter per Inch Inches
Millimeters Millimeters in Inches

NOTES:

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

3. The torque values In the table are based on the use of lubricated threads.

4. When the ft-Ib value 1s less than 10, give consideration to converting the ft-lb value to In-lb to obtain a better
torque with an tn-Ib torque wrench. Example: 6 ft-lb equals 72 in-lb.
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Pipe Plug Torque Values Section V Engtne Component Specifications Group 18
Page V-42 B Series

Pipe Plug Torque Values

Slze Torque Torgue
In Cast lron or

Thread Actual Thread O.D. In Aluminum Components Steel Components
In In Nem ft-lb Nem ft-lb
1/16 0.32 5 45 n-lb 15 10
1/8 0.41 15 10 20 15
1/4 0.54 20 15 25 20
3/8 0.68 25 20 35 25
12 0.85 35 25 55 40
3/4 1.05 45 35 , 75 55
1 1.32 60 45 95 70
1-1/4 1.66 75 55 115 85
1-1/2 1.90 85 65 135 100

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Section V Engine Component Specifications Group 18 Tap-Drill Chart U.S. Customary & Metric
B Series Page V-43

Tap-Drill Chart - U.S. Customary & Metric

NOTE ON SELECTING TAP-DRILL SIZES: The tap drill sizes shown on this card give the theoretical 1ap drill size for approximately 80%
and 75% of full thread depth. Generally, it (s recommended that drill sizes be selected 1n the 60% range as these sizes will provide about
90% of the potential holding power. Drill sizes in the 75% range are recommended for shallow hole tapping (less than 1 1/2 times the hole
diameter) In soft melals and mild steel.

Tap Size Dl Tap Siz¢ Drill Tap Size Orill Tap Size Dei)
8045 75% Size 60% 76% Size 650% 75% Slze 50% 75% Size
48 4,40mm 7.50mm 13.25mm
1.95mm 12-24 16 19/64 5/8-11 17132
5/64 4.50mem 7.60mm M15x1.5 13.50mm
348 47 15 N Mi5x1.5 13 75mm
2.00mm M5.52.9 4.60mm 7.70mm 5/8-1) 35/64
M2.5x.45 2.05mm 12:24 12-28 14 MOx1.25 7.75mm Mi6x2 14.00mm
46 12 . 7.80mm 14 25mm
248 3036 45 4.70mm 7.30mm 5/8-18 /16
2 10mm M5.5x.9 4,75mm 2816 518 M16x2 M16x1.5 14.50mm
M2.5x%.45 M2.6x.45 2.15mm 12.28 316 M9x1.25 MIx1 8.00mm 5/8-18 37/64
3-56 4-36 44 12 o) 14.75mm
2 20mm 4 80mm 8.10mm M18x1.5 15.00mm
M2.6x.45 2.25mm n Max1 8 20mm 19.32
4-36 440 43 4.90mm P 15 25mm
2.30mm 10 8.25mm 39/64
2.35mm El 8.30mm M17%1.5 15.50mm
4-40 4-48 42 Méx1 5.00mm 38-16 3J8-27NPT | 21/64 M17x1.5 M18%x2.5 15,75ram
3/32 8 8.40mm 5/8
M3x.6 2.40mm 5.10mm 3/8.24 Q M18x2 5 MI18x2 16.00mm
Yy 448 41 1420 7 M10x1.5 8.50mm M18x2 16.25mm
2 45mm 13/64 8.60mm 3/4-10 41164
40 6 R Mi8x1.5 16.50mm
M3x.6 M3x.5 2.50mm Méx1 5 20mm 3r8-24 8.70mm 3/4-10 Mi9x2.5 21/32
39 5 1/8-27NPT 11/32 Mi8x1.5 16.75mm
540 38 M6x 75 5.25mm M10x1 25 B.75mm Miox2.5 17.00mm
M3x.5 2.60mm 5.30mm Mi0x).5 8.80mm 43/64
540 5.44 az §/4-20 4 S 17.25mm
2.70mm M6x.75 5.40mm 8.90mm d4-16 J/4-16 U[iB
544 832 36 1/4-28 3 M10x1.25 M10x) 9.00mm M20x2.5 17.50mm
2.73mm 5.50mm T 17.75mm
7164 7132 9 10mm 45/64
35 5.60mm 23164 M20x2.5 M20x2 18 00mm
2.80mm 114-28 2 M10x1 8.20mm M20x2 18 25mm
34 $.70mm 9.30mm 23132
6-32 6-40 33 5.75mm 7/16-14 u M20x1.5 18.50mm
M3.5x6 2.80mm 1 9 40mm 47/64
az 5.80mm M7¥1x1.5 4.50mem M20x1.5 18.75mm
M3.5x6 3.00mm 5.90mm 38 19 00mm
6-40 31 A v 3/4
3.10mm 15/64 9.60mm 14.25mm
1/8 M7x1 6.00mm 9.70mm 7/8-8 49/64
3.20mm B 5.75mm M22x2.5 19.50mm
Md4x 75 3.25mm 5.10mm Mitx4.5 9.80mm 7/8-9 25/32
30 C 7i16-14 w 19.75mm
M4Ax.7 3.30mm M7x1 6.20mm ©.90mm M22x2.5 M22x2 20.00mm
Mdax.78 3.40mm D 716-20 25/64 7/8-14 53/64
Max.7 832 29 M7x 7§ 6.25mm 10.00mm M22x2 20.25mm
3 50mm 6.30mm 711820 X M22x1.5 20.50mm
8-36 208 E M12x1.75 10.20mm 7/6-14 13/16
8-32 /64 1/4 Y 20.75mm
3.60mm M7x.75 6 40mm 1332 M22x1.5 M24x3 21.00mm
8-38 27 6.50mm 2 53/64
3 70mm 516-18 F MIZx1.75 | M12x1 5§ 1Q 50mm 24/25mm
26 6.60mm 1/2-13 27164 27132
M4,5%.75 3.75mm G M12x1.5 M12x1.25 10.75mm M2ax3 21.50mm
10-24 25 8.70mm Mi2x1.25 1).00mm 20.75mm
3.80mm 17/64 1/2:13 7116 55/64
24 MBx1.25 8.75mm V4 1BNPT M24x2 22.00mm
M4.5x.75 3.90mm SI16-18 R 11,25mm 18 7/8
23 6.80mm 11.50mm M24x2 22.25mm
5132 6.90mm 29/64 M24x1.5 22.50mm
10-24 22 5.16-24 | 11.75mm 1“8 §7164
MSx1 4.00mm M6x7 25 Maxt 7.00mm 11.50mm M24x1.5 22.75mm
10-32 21 Jd 1/2-20 29/64 M25x2 23.00mm
20 7.10mm 9/16-12 15432 V12 29132
M5x. @ 4.10mm 5116-24 K M{4x2 12.00m M25x2 23.25mm
MSx1 M5x & 4.20mm 9732 12.25mm 1°x12 114 59/64
10-32 19 Méx1 7.20mm 9/16-12 J1/64 M25x1.5 23 50mm
M5x.9 4.25mm 7.25mm M14x2 Mi14x1.5 12.50mm M20x 1.5 23.75mm
M5x.8 4.30mm 7.30mm 9/16-18 112 1714 1816
iB L M14x1.5 M1dx1.25 12.75mm
11464 7 40mm MI14x1.25 13.00mm
17 M 9/16-18 33/64
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Section L Service Literature
B Series

Section L - Service Literature
Section Contents
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Additlonal Service Literature Sectlon L  Service Literature
Page L-2 B Series

Additional Service Literature
The followtng_publications can be purchased by filling in and mailing the Service Literature Order Form:

Bulletin No. Title Ot Publication

3666087 Troubleshooting and Repair Manual
3666017 B Sernies Engine Shop Manual
3810234 B Series Alternative.Repair
3666029 4B Series Standard Repair Times
3666028 6B Series Standard Repair Times
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Sectlon L Service Literature
B Saries

Service Literature Ordering Location

Region
United States and Canada

U.K., Europe, Mid-East, Africa,
and Eastern European Countnes

South and Central Amernca
(excluding Brazil and Mexico)

Brazil and Mexico

Far East (excluding
Australia and New Zealand)

Australia and New Zealand

Service Literature Ordering Location
Page L-3

Ordering Location.

Cummins Distributors

or
Cummins Engine Co., Inc.
Publishing Services CMC 40924
Box 3005
Columbus, IN 47202-3005
Cummins Engine Co., Ltd.
Royal Oak Way South
Daventry
Northants, NN11 5NU, England
Cummns Americas, Inc. .
16085 N.W. 52nd Avenue
Hialeah, FL 33104
Cummins Engine Co., Inc.
International Parts Order Dept., MC 40931
Box 3005
Columbus, IN 47202-3005
Cummins Diesel Sales Corp.
Literature Center
8 Tanjong Penjuru
Jurong Industrial Estate
Singapore
Cummins Diesel Australia
Maroondah Highway P.O.B. 139
Ringwood 3134
Victoria, Australia

" Obtain current price information from your local Cummins Distributor or (for U.S.A.) by calling Cummjns

Toll Free Number 1-800-DIESELS (1-800-343-7357).
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Service Literature Order Form

Use this form for prompt handling of your literature order from the factory

Bulletin Thie of

Item Number Publication Quantity Y .SE.ag'r‘we Amount
1
2
3
4
5
6

(] Payment Enclosed. Make certified check or

money order payable to Cummins Engine Co.

[0 Please ship C.0.D. (U.S.A. only)

Prices subject to change without notice.

Downloaded from www.Manualslib.com manuals search engine

Publications Total

indiana Residents:
Add 5% Sales Tax

Handling & Shipping Chg:
No. [tems X $1.50 =

Order Total



http://www.manualslib.com/

For factory orders, mail the Service Publications Order Form along with your ship-to address to:
Cummins Engine Co., Inc., Publishing Services (MC 41407)
Box 3005, Columbus, IN 47202-3005.

FROM:

Name:
Street Address:

City State: Zip Code:

Country-

SHIP TO: (Name and address where literature i1s to be shipped)

Name:
Street Address:

City- State: Zip Code:

Country*
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Section C Component Manufacturers'
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United States and United Kingdom Offices

NOTE: The following list contains addresses and teiephone numbers of suppliers of accessores used on Cummins

engines. Suppliers may be contacted directly for any specifications not covered (h this manual.

Air Cylinders

8endix Ltd.

Douglas Road
Kingswood

Bristol

England

Telsphone: 0272-671881

Catching Engtneering
2101 Roberts Drive
Broadview, fL 60153
Telephone: (312) 344-2334

Air Heaters

Fleatguard, Inc.

Route 8

Cookeville, TN 38501
Telephone: (615) 526-9551

Kim Hotstart Co.

Waest 917 Broadway
Spokane, WA 99210
Telephone: (509) 534-6171

Air Starting Motors

Ingetsoll Rand

Chorley New Road
Horwich

Bolton

Lancashire

Engtand

BL6 6JN

Telephone: 0204-65544

Ingersoli-Rand Engine
Starting Systems

888 Industrial Drive
Eimhurst, IL 80126
Telephone: (312).530-3800

Start Master

Aur Starting Systemns

A Division of Sycon Corporation
P O. Box 491

Marnion, OH 43302

Telephone: (614) 382-5771

Alternators

Robert Bosch Ltd.

P.O. Box 88

Broadwater Park

North Orbital Road
Denham

Uxbridge

Middiesex UD9 S5HG
England

Teiephone: 0895-833633

Butec Elsctrics
Clevetand Road
Lsyland

PR5 1XB

England

Telephone: 0744-21663

C.A.V Electrical EQuipment
P.O. Box 36

Warple Way

Longdon

W3 7SS

England

A.C. Delco Gomponents Group
Civic Offices

Central Milton Keynes

MK9 3EL

Engtand

Telephone; 0908-66001

Delco-Aemy

P.O. Box 2439

Anderson, (N 46018
Telephone: (317) 646-7838

Leece-Neville Corp.

1374 E. 51st St.
Cleveland, OH 44013
Tetephone: (216) 431-0740

Auxiliary Brakes

The Jacobs Manufacturing Company
Vehicle Equipment Division

22 East Dudley Town Road
Bloomfield, CT 06002

Telephone: (203) 243-1441

Belts

Dayco Rubber U.K.
Sheffield Street
Stockport

Cheshire

SK4 1RV

England

Telephone: 061-432-5163

T.B.A. Ind. Products
P.O. Box 77

Wigan

Lancashire

WN2 4XQ

England

Telephone: 0942-59221

Da?/oo Corp.

Belt Technical Center
P.0. Box 3258

Springfield, MO 65804
Telephone: (417) 881-7440

Gates Rubber Company
5610 Crawfordsville Road
Sulte 2002

Speedway, IN 46224
Telephone: (317) 248-0386

Goodyear Tire and
Rubbar Company

49 South Frankiin Road
Indianapolis, IN 46219
Telephone: {317) 898-4170

Clutches

Advanced Drivetrain Corporation
938 South Marr Road
Columbus, IN 47201

Telephone: (812) 377-8894

Twin Disc International S.A.
Chaussee de Namur
Nivalles

Belguim

Telephone: 067-224941

Twin Disc Clutch Co.
Racine, W( 53403

Downl ElBRDORRNVINM=AdBs@ldbin manuals search engine Telephone: (414) 634-1981

Coolant Heaters

Fleetguard, Inc.

Route 8

Cookevilte, TN-38501
Telephone: (615) 526-9551

Drive Plates

Detrolt Diesel Allison
Division of General Motors
Corporation

P.O. Box 894

Indianapolis, IN 46206
Telephone: (317) 244-1511

Electric Starting Motors

Butec Elecirics
Cleveland Road
Leyland

PR5 1XB

England

Telephone: 0744-21663

C.AV Electnical Equipment
P.O. Box 36

Warple Way

London

W3 7SS

England

Telephone: 01-743-3111

A.C. Defco Components Group
Civic Offices

‘Central Milton Keynes

MK9 3EL

England

Telephone: 0908-66001

Delco-Remy

P.O. Box 2439

Anderson, IN 46018
Telephone: (317) 6467838

Leece-Neville Corp.

1374 E. 51st Street
Cleveland, OH 44013
Telephone; (216) 431-0740

Fans

Truflo Ltgd.

Westwood Road
Birmingham

B6 7J

England

Telephone: 021-557-4101

Hayes-Albion

1999 Wildwood Avenue
Jackson, Ml 49202
Telephone: (517) 782-8421

Engineenng Cooling Systems
201 W Carmel Drive
Carmel, IN 46032
Telephone: (317) 846-3438

Brookside
McCordsville, IN 46055
Telephone: (317) 873-5093

Aerovent

8777 Purdus Rd.
Indianapolis, IN 46268
Telephone: (317) 872-0030
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Kysor

1100 Wright Street
Cadillac, Ml 42601
Telephone: (616) 7754681

Schwitzer

1125 Brookside Avenue
R.0O. Box 80-B
Indianapolis, IN 46206
Telephone: (317) 269-3100

Fan Clutches

Advanced Drivetrain Corporation
983 South Marr Road
Columbus, IN 47201

Telephone: (812) 377-8894

Holset Engineering Co. Ltd.
P.O.Box 8

Turnbndge

Huddersfield

England

Telephone: 0484-22244

Horton Industries, (n¢.
P.O. Box 9455
Minneapolis, MN 55440
Telephone: (612) 378-6410

Rockford Power Train, Inc.
1200 Windsor Road

P.O. Box 2908

Rockford, IL 61132-2908
Telephone: (815) 633-7460

Transportation Componenis Group
Facet Enterpnses, Inc.

Eimira, NY 14903

Telephone: (607) 737-8212

Filters

Flestguard International Corp.
Cavalry Hill Industnal Park
Weedon

Northampton NN7 4TD
£ngtand

Telephone: 0327-41313

Flestguard, Inc,

Route 8

Cookevilla, TN 38501
Telsphone: (615) 526-9551

Flexplates

Corrugated Packing and
Sheet Metal

Hamsterley

Newcastle Upon Tyne
Telephone: 0207-560-505

Detroit Diesel Allison
Division of General Motors
Corporation

P.0O. Box 894
Indianapolis, {N 46206
Telephone: (317) 244-1511

Detroit Diesel Atllison
Division of Generai Motors
36501 Van Born Road
Romulus, Ml 48174
Telephone; (313) 585-5711

Midwest Mfg. Co.

30161 Southfield Road
Southfield, Ml 48076
Telephone: (313) 642-5355

Downloaded from www.Manualslib.com manuals search engine

Fuel Warmers

Fleetguard, Inc,

Route 8

Cookeville, TN 38501
Telephone: (615) 526-9551

Gauges

A.LS.

Dyffon (ndustnial Estate
Ystrad Mynach
Hengoed

Mid Glamorgan

CF8 7XD

England

Telephone: 0443-812791

Grasslin U.K. Ltg.

Vale Rise

Tonbridge

Kent

TNS 1TB

England

Telephona: 0732-359888

ickneld Instruments Lid.
Jubilee Road
Letchworth

Hens

England

Tefephone: 04626-5551

Superb Tool and Gauge Co.

21 Pnncip Street
Birmingham

B4 61E

England

Telephone: 021-355-4876

Kabi Electnical and Plastics
Cranborne Road

Polilers Bar

Herls

ENG 3JP

England

Telephone: 0707-53444

Datcon Instrument Co.
P.0. Box 128

East Petersburg, PA 17520
Telephone: (717} 569-5713

Rochester Gauge of Texas
11637 Denton Drnive
Dallas, TX 75229
Telephone: (214) 241-2161

Governors

Woodward Governors Ltd.
P.O, Box 15

663/664 Ajax Avenue
Slough

Bucks

SL1 4DD

England

Telephone: 0753-26835

Woodward Governor Co.
1000 E. Drake Road

Fort Collins, CO 80522
Telephone: (303) 482-5811

Barber Colman Co.

1300 Rock Street
Rockford, IL 61101
Telephone: (815) 877-0241

United States -a-nd United Kingdom Offices
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United Technologies
Diesel Systems

1000 Jorie Bivd.

Oak Brook, IL 60521
Telephone: (312) 325-2020

Hydraulic and Power
Steering Pumps

Hobourn Eaton Ltd.
Priory Road

Strood

Rochester

Kent"

ME2 28D

Telephone: 0634-71773

Honeywell Coatrol Systems Ltd.
Honeywelf House

Charles Square

Bracknell

Berks RG12 1EB

Telephone: 0344-424555

Sundstrand Hydratec Lid.
Cheney Manor Trading Estate
Swindon

Wiltshire

SN2 2PZ

England

Telephone: 0793-30101

Sperry Vickers

1401 Crooks Road

Troy, Mt 48084
Telephone: (313} 280-3000

Z.F

P.O. Box 1340
Gratvonsoden Strasse

5-9 D7070

Schwaebisch Gmuend

West Germany

Telephone: 7070-7171-31510

Oil Heaters

Fleelguard, Inc.

Route 8

Cookeville, TN 38501
Telephone: (615) 526-9551

Kim Hotstart Co.

West 817 Broadway
Spokane, WA 99210
Telaphone: (509) 534-6171

Safety Controls

‘Teddington Industrial

Equipment

Windmill Road

Sunburn on Thameas
Middlesex

TW16 7HF"

England

Telephone: 09327-85500

The Nason Company
10388 Enterprise Dnve
Davisburg, Ml 48019
Telephone: (313) 625-5381

Torque Converters

Twin Disc International S.A.
Chaussee de Namur
Nivelles

Belgium

Telephone: 067-224941
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Twin Disc Clutch Co.
Racine, WI 53403
Telephone; (414) 634-1981

Rockford Division
Borg-Warner Corporation
1200 Windsor Road

P.O. Box 7007

Rockford, IL 61125-7007
Telsphone: (815) 633-7460

Modina

1500 DeKoven Avenue
Racine, Wl 53401
Telephione: (414) 836-1640

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

About the Manual ..
Accessories lnstallallon
Accessories Flemoval
Accessory Drive Cleamng
Accessory Dnive Inspection...
Accessory Drive Adapter Exploded Vlew
Accessory Dnive Adaptor Asaembly ..
Accessory Drive Adaptor Diaassembly .....
Additional Service Litarature ., .
Aftercooler Assembly Cleamng and Inspectlon lor Fleuse 10-6
Inspection...
Aftercooler As.sembly Rebulld..
Alr Compressor Claanlng and lnspectlon for Reuse
Inspaction... .
Alr Crossovar Tube Cleamng and Inapectlon for Reuse 10-8

ClBAMING .o e ed e erress e e eriac s e 108
lnspecllon e v 108
Alr Equrpment General Inﬁormaflon e, 1252
Air Compressor ... eritie e e e ere e e 1292
Alr intake System Exploded Vlew ................ e 10-2

Alr Intake Systam General Information...
Alr Transfer Plpe Cleamng and tnspectlon for Flause
Cleaning ... oot AT e e ar e e e e e s
Inspection, ..
Alternator Ins-talletlon
Alternator Remaoval..

Altarnator InsPemlon TR PUTTURTOTIORUUPIIN .

Balancer Assembly...........ccccoeiiieini

Balancer Disassembly

Balancer Installatlon.....................

‘Balancer Removal ......................
LOCKING the BalanCer.........couee i cei e e ssn e s e
Measurnng Backlash............... RO A e eeen 0-35
Measuring the End Play ........
Removing the Balancer......c...oveeeegeeee

Belt Tensioner Inspection................

Belt Tensioner Ingtallatlon .........ccccorniiiciiicineeiinneannn,. 0114

Belt Tensloner Removal..........cocovcoiiiiiiiriini s 0-10

Belt Tensioner and Fan Hub Exploded Vlew ...................... 85

Boft Tensioner and Fan Hub General Intormation ... v B8
Belt Tensioner .. . 86

Blowby Measureman‘l ...... 14-7
Blowby Gonversion Chart (5 613 mm [0 221 |n] Orllnce) e 147

Camshaft Cleaning... . 1-2¢

Camshaft Installatlan .................. s rerabue it ea e e e e e 0-56
Camshah End Play Measunng ......c..ccccccoieiimvviicnrevecrnnenne,. 0-98
Camshaft Gear Backlash Measuring .........ccoveeiiennininennis 0-59

Camshaft Removal .......ccoooeeiiiiiic e s 0231
Measunng Gear Lash.. e 0-31

Camshaft and Gear lnspecllon R ... 129
Camshall Lobe Edge Detenoratlon (Breakdown) Criteria.. 1-31
Camshafl Lobe Pitting Reus¢ Critenia... et e e

Camshaft Busting installation..................

Camshaft Capscrew Installation................

Camshalt Expansion Plug Instailation

Camshaft Gear Replacement...
Camshaft Gear Installation (Healed Gear Melhod) ................ 1-34
Camshafl Geer - Insiallation (With Speclal Tool 3823589) 1-36
Camshaft Gear Removal .. vee 1-34

Capscrew Markings and Torque Values
Charge Alr Cooler (CAC) Cleamng and Inspect:on far Heuse 10-8
Cleaning... DN
Inspecuon ....................................................... i
Charge Air Cooler (CAC) Pressure Testing ...
Chassis Dynamometer Operatlon ...........

Component Specitications and Torque Values et VB
Air Intake System... et e e e n e e e e ean e s V-32
Combustion Au System .................................................... V-3t
Compressed A Syslem Torqus Values ..................... V-33
Cylinder. Block Rebuild. Speciﬂcalions ......................... V-16
Cylinder Block Torque Vajues... e V.22
Cylinder Head Rebuild Specnhcalnons V.23
‘Cylinder Head Torgue Values........ OOV
Electrical Systsm .. }

Enging Assembly Cap;crew Torque Values ... ievieieenes V-10

ne Assemb! elficalioNS. .vves vuoov i vvir s
Dovvnloa(?ed From WWW. af?sl?b com manuals search engine

Page 1

Engine Testing Test Specifications .............cccoceevveveveevsecienn.. V=35
Fan Hub Specd'catlons V-31
Fuel System... et eereeem s V226
Lubncating Oll Syslem Specnhcahons V-29
Rocker Levers and Pedestals .. V-26
V-26

Tappst and Push Rods..
Thermosiat, Coolant Opefanng Temperature o ass V31
Connecting Rod [nspection... -
Crankshaft Cleaning..........
Crankshaft lnspectlon....
Crankshatt Instatlation..
Crankshaft Removal ..
Crankshatt End Play Measurmg
Crankshaft Gear Replacement... -
Cup Plug Replacement................................
Cylinder Block Cleaning .......ccoovvvvenrininnne.
Cylinder Block De-GI8ZING..............ceconmen.n
Cylinder Block Digsagsembly ........cccoocoiniiierrmesivnsnimn e
Cylinder Block Explodad View ..........cc.occoovvimervvcnminnnrennnnn.
Cylinder Block Geaneral Informatlon .... e
Camshafl: .....c.oeiveens i eee
(07131771, -1 ) O
Oylinder BIOCK . .....cveisiin s et hs b d e
Oll Seals ..
Pistons ..
Vibration Damper ........................
Cylinder Black Inapection... .
Cylinder Block Precheck Belore Dlsassemhly ..................... 1-10
Cylinder Block Prepare for Assembly... RUUURRR i b
Cylinder Block Removing From the Rollover Stand...........,. 0-41
Cylinder Block Service Tools... e ————,
Cylinder Block Storing...
Cylinder Block Group lnspecllon Checkllet
Cylinder Head Assembly... v
Cylindar Head ClBaning............ccccevrevniinnnns
Cylinder Head Disassembly...
Cylinder Head Installation...

Cylinder Head Precheck Before Disassembly ........................ 28
Cylinder Head Removat... PR o =74
Cyiinder lead Service Tools et 272
Cylinder Head Tightening-.. 0-95
Cylinder Hesad Combustion Face Inspecllon 2-1

Cylinder Head Cracks Reuse Gutdellnes..

Data Plate Replacement...........cceeviciiiniiinns

Dipstick Removal . .

Dipstick Tube Fleplecement

Drive Belt Installation ..

Drve Belt Removal...

Drive Beft Tension..

Drive Units Ganeral ln(ormatlon
Accessory Drive Adapter

Electricatl EqUIpment General Informatlon

Engine Pamnting . OO

Engrne Assembly ...

Engine Component Torque Values

Engine Diagram Automotlve Engme

Engine Digassembly-...

Engrne Dlsassembly and Assembly
Assemoly .

Dlsassembly ............................................................................

General Information .
Engine Disassembly and Assembly Serwce Taols OSSR § =3
Eng:wne Disassembly Check List .. - PR OSIUPPIISR ¢ §
Engine Dynamometer Tesl Engme Run-fn .. A S I

Engine Dynamomoeter Tesl Performance Checkmg.. cieeee 14-18
Engine Dynamometer Test Installation of the Engme venens 14-8
Engine identlfication... e s
Aulomolive Engine Dataplale
Automative Engine Nomenclalure
E£ngina Dataplate ..
Industrial Engine Nornenclaime PO
Engine Run-ln Procedure (Chassis Dynamometer) e 14225

Engine Run-in Procedure 'in Chassis’” (On- and

OH-Highway Vehicles) ......cc.oveeriiiciiicimn e, 14227
Oft-Highway 14-27
On-Highway ......corviiinin i naes 14-27


http://www.manualslib.com/

Iindex

Page 2
Engine Storage Long Term .. SR [ o 3
Removing the Engine from LongATerm Storage creeneeees 14-34

Engine Storage Short Tarm .
Removing the Engine from Shorl Term Storage
Engine Testing - Engtne Slde Views ..
Engine Testing General ln!ormatlon ........
General Engine Test Specifications...............
Engine Testing Service Tools...........o.......
Engine Weight ...
Exhaust Manifold Expioded View..
Exhaust Manifold Installation..
Exhaust Manifold Removal...
Exhaust Manlfold: Inspecllon
Expansion and Plpe Plug Installallon
Expladed View.,
Exploded View FUeI Sys'em
Fan Hub Disassembly ...
Fan Hub Inspecllon.......... ORI .
Fan Hub Installatlon.......cccoeveiiei e
Fan Hub Removal.,.,,...
Fan Hub Assembly .......
Fan Pulley Removal ..
Filter Bypass Valve Flaplace
Flywheel Instalfation ..
Flywheel Removal..
Flywheel and Ring Gear Inspectlon
Flywheel Housing Installation...
Flywheel Housing Flemoval...................>.....
Flywheel Housing Assembly........................
Wet Clutch Applicalion ....oo.veiveeeeeeicceieeicnee
Flywheel Housing lnspeclion‘..........................
Front Cover Installatlon...... "
Front Cover Removal.,. .
Front Support Cleamng and Inspecﬂon .
Fuel Filtar Removal.. ORISR
Fuel Filter Head Installatlon
Fuel Fllter Head Removal
Fuel Lines Clean and Inspect................
Fuel Drain Manifoig .........coccovvieeeernnee s e
High Pressuse Fuel LINES ..cuviviniei i e eciieee s aiees s en
Low Pressure Fuel Lines ..

, Fuel Lines Installation .. .
Fuel Orain Manifald Inslallallon
High Pressure Fusl Lines Inslallallon..m..“..,.......
Injection Pump Supply Line Instaliation................
Injection Pump Vent Line (nstallation .............

Fuel Lines Remagval...
Fuel Drain Manifold Flemoval ..........
High Pressure Fuel Line Remaval ..,
Low Pressure Fusl Lines Removal...
Fuel Pump Stud Replacement ...
Fuel Transfer Pump Cleaning and Inspecllng
Fuel Transfer Pump - General Information .........cccoeeei..
Fuel Transfer Pump Identification..
Fuel Transfer Pump Installation...
Fuel Transfer Pump Plgton Style Rebulld MUV - ) 14
Assambly........................ . rerre et avrratearsrinne

Cleaning....
Fuel Transier Pump. Hamoval
Gear Housing Dfsassernbly RO ORNDIUTONUTIPIRIIS L.t
Gear Housing Installation .......... . .. 0-54
Gear Housing Removal .. 0-34

Gear Housing and Timing Pln Assembly Inspectlon 1-57

Genecal Cleaning Instructions., R ORI &
Class or Plastic Bead Clsamng
Solvent and Acid Cleaning....
‘Steam Cleaning............c.....c......

General Engsne Speclfications ..
Batteries (Specific Gravity)..... OO PRPPPRTUURUR - .
Cooling System.................. e E°7
‘Elecincal System ..., v E-8
-Fuel System............... U TURPRURRTURUROP ~C¥ 4
General Engine Data... e, E9D
Intake Arr and Exhaust Sysiem . &7
Lubneallon Systam .. E-6

General Engine Test Procedures (Chassrs Dynamometer) 14-22

Downloaded from www.Manualslib.com manuals search engine

Goneral Informatlon ........occe o e, 295
Exhaust Manifold ..o 11:3
Flywheel and Ring Gear...........ccooivrieiieieee b iearias DI 16-2
Flywheel HousINg .......cccoooeeiriiin e 16-2
FroNt SUPPOM ..ot rir it snnies e 16-2

General Information Injectors........ccoccviviiiiiiininnnens 6-4

General Information Lubrication System................ll 76
L@ T Yo 1T 7 Y- T 7-8

General Information About Fans ............................................. 8-14

General Repair Instructions ..., H10

General Safety INSIPUGHIONS ... e -9
Important Safety NOUCE ..c..cvreierinii st sicesreennns B8

Generic SYmbols ............ccooiiviiiiin i -4

Glossary of Terms .. - TOTOTOPI 1-12

How To Use The Manua( ................................................. 1-3
Group GOMBALS ..o eoeeses e serereeeee e eeeme s -3
tndex.. 3
Metnc In{ormallon 1-3
Table of Contents... -3

liiugtrations... 1-8

Injection Pump General Inforrnat(c;n 54

Injection Pump f{dentification ...............ooiiiiii 54

Injection Pump Installation .. e 071
Injection Pumps Unlocklng ..................... «w 074
Locked Timed (njection Pump Inslallatlon ............................. 0-72
Unlocked Bosch VE and P7100 Injection Pump Insiallation .. 0-BO
Unlocked CAV Injection Pump Installation .. vieeeen 0-78
Unlocked Stanadyne DB4 Injection Pomp Inslauahon . 077

Injection Pump Ramoval (In-Lme) ... C-26

Injection Pump Removal (Hotary Type Pumpa) vevenn, 0-24
Orve Gear Removal'.. e 0-26
Gear Lash  ChBCK wuvvvaceiiiii i ceecesrrrer e e e enene e 0-24
Locking the PUMP ....occorin e e 0-25

Injection Pump Dataplate .. ... E4
Lucas CAV DPA dataplate locatuon ..... ... E-4
Robert Bosch VE dataplate location. ..........c....ccovviccieieeecnnnn. E-4

Injection Pump Repairs Bosch VE........cooceiitviiiniiiniin 5-15
Delivery Valve Holder/Sealing Washer Replacemsnt............. 516
Fuel Inlet Adapter/Seal - Replacemant..........ccccc..coeoee.e. eer 5-20
Overflow Adapter/Seaiing Ring Replacement..........c..c.......... 5-18
Shafl Seal Replacernent . ....cc.o.ioiviiiiiiiiiiies e e 5-15
Shutdown Lever/Spring Replacement... . 5418
Shutdown Solenoid Replacement............... e 517

Injection Pump Repaws Lucas CAV DPA ... 5-25
Aulomatic Timing Advance Oisassembly... retmreeeeeaneeeeee. 5-83
Back Leakags Valve Replacemenvlnspecticn veemrinemnes D26
Bleed Screws/Sealing Washars Replacement .. rreereeeaeen. 5228
Control Lever Replacement ......cccovcvvvivuniivvviciineivvesieininne. 5-30
Fuel Inlet Fitting/Sealing Washer Replacemsnt...........ceveee. 5-30
Locking Screw/O-Ring Replacemant.........cvvvveeiiiireniiereennnns 5-25
Shutdown Lever/Spring Heplacamen( .................................. > 5.3t
Shutdown Solenoid Replaoement RSO RPDRUTRRRRUUPRRE - 5. |
Timing Advance Assembly... SOOI o -
Timing Advance Gomponents Inspecuon e 534
Vent Fitting/Sealing Washer lnspeclaon/Replacemem .. 529

Injection PUMP REPAINS . ....oocoi vt 5-39
Fuel Inlet Banjo Connector Replacemernt, Bosch P7100 ......... 5-50
Fuel Pump Shut Off Lever Replacemsnt, Boseh P7100........... 5-52
Fuel Shut Off Solenard Adjustment, 8osch P7100........cceeeee... 5-51
Fuel Shut Off Solenoid Bracket Replacement, Bosch P7100... 5-52
Fuel Shut Off Solenaid Replacement, Bosch P7100................ 557
Injection Pump Timing Nippondenso EPS ..............ccceuvien.. 5-44
Injsction Pump Timing Stanadyne DB4 ,. v 5-39

Pressure Relisf Valve and Sealing Washer Heplacemem

BOSCH P7100 ..o et
Return Connection Replacement, Stanadyne DBA4...
Seal Replacement, Bosch P7100 ...........ooveeeeeeeeeeeeeee
Seals Replacement, Nippondenso EPS ..
Shut Down Lever or Spring F'eplacemem Nlppondenso EPY 546

Shutdown Solanord Inspection, Bosch P7100 ......ocoovvvie. .. 5-54
Shulolf Solenod Replacement, Stanadyne DB4...................... 5-41
Speed Droop Atjustmerit Off Engine  Stanadyne DB4........... 5-43
Throtile Lever Aeplacement, Bosch P7100 w...coceeiveee v, 5-53
Injection Pump Timing BOSEh VE ......oovivevieeceeeeeees o o 5-21
Injector ASSembBIY...........o i e 6-10
Injector Cileanand Inspect.............cociiviiiiii, e 5-8


http://www.manualslib.com/

Injector Dlsassembly .............cocvireoriiiicee e, 627
Injector Service TOOIS ..cocoooriiiiiicicec e rvsas s e B2
Injector Tea,tlng

Chatter Test..
Injector Group Exploded View..
Injector Nozzles Installatlon.......c......ccccvvisciiiinccmsrrmrennenns
Injector Nozzles Removal...

KSB Electrical Solenoid Slyfe General Informatlon
Cold Start Timing Advance System (KSB) Electrical Solenoid
Style... 5-6
VE Purnp Tmmg Advance Pnnc«pfes (Wlth Electrlcal Solenmd
KSB Installed)... e 5:8 5:9
VE Pump Tirmng Advance an:tples (Wllhou( KSB) e 57

KSB Electrical Solenoid Style Inspection .. e . 512

KSB Elecincal Solenoid Inspeciion ... SSTCTRUTPORPVIPRUVORN - <o b~

KSB Elecirical Solenoid Style Wiring Harness Inspection v 5414
KSB (Remote Mounted) Instailatlon... SRSRUUPPISORUOPI ¢ 1 oY
KSB (Remate Mounted) Fiemovai....... . 0-15
Lifting Bracket Ramoval Rear.............c.cccovveiriricrmireniinnennennans 0-9
Lube Pump Installatlon . ... 0-55
Lube Pump Removal .. SO D RO O UPRPPPNPR | bk 1

Measuning Backlash .. U TTUUNUUUP o S 1)
Lubricating Q1 Cooler Exploded Vlew I TTDTUTOPR ORI £1-3
Lubricating Oll Pump Exploded View........o..covmmimmmciincninnns 7-11
Lubrication Ol Pump Ganeral Informatlon...........cooovvvvnnns 7-12
Manifold Cover Installation....................e 0-100

Aftercooler  IRSLElAHON. .....c...occveevrreie e roeeeiescencnccnnneee. 02301
Manitold Cover Removal cerrrieninnnrneeenee 0219

Aftarcooler Removal .. . wrereennnnnnes 019
Newton-Meter to Foot- Pound Conversmn Charl i V30

Capscrew Markings and Torque Values U.S. Cuslomary ...... V40
OH  DIBINING . oeenieiiiee et ee et ee e e e see e e e e e ern e eeres

Oil Coater Cleaning
Ol Cooler Inspeetion ..., cciveimiiiciecrnaen s rrrcn s arnieeg e 720
Olf Cooler Instatlatlon ...t e 069
Ol Cooler Removal .............. .
Ol Fliiter Installation...................
Ol Pan  Instalation ... i

Oil Pan Sealing Surfaces Sealants .. ..o
Oll Pan Removal ..
Oli Pan and Suction Tubs Cleamng and 1n5pection
Oll Pan and Suction Tube Exploded View ..
Oil Pan and Suctlon Tube General Informa(lon......................
Oil Pump Inapection ..
Pipe Plug Torque Values
Pigton and Connecting Hod Assembly
Piston and Connecting Rad Dlsassembly ............................
Piston and Rod Assamblies Instaliation..

Piston ang Connecting Rod Assemblies Installahon

Pislon Grading For 1994 Automaiive Appllcanons Only...
Piston and Rod Assemblies Ramoval.. .
Piston Inspection .......
Piston Pin  Inspectlon . .........cocvvvvvieeeeece e eemeeaes .. 143
Piston, Pin and Connecting Rod Cleanng............
Piston Ring Gap Checking.........ccccovvvvevevncnns .
Piston Rings [nstallation.........c..cooiin
Pressure Regulator Valve Assembly .......................................
Pressure Regulator Valve Dlsassembly ;
Pressure Regulator Valve Inspection.........
Push Rods Inspectlon.......ccociiiiiiic e e
Push Rods In5tallation ... e
Push Rods Removal....... .
Rear Seal |nstallation
Rear Seat Housing Removal ..................

Ring Gear Replacement .............c..cooeenne
Rocker Lever. Inspection................. ORI

Rocker Lever Assembly Exploded Vlew ...,
Racker Lever Assembly General Information..........c...cocien e 34
Rocker Lever Pedestals Inspection .......................

Rocker Levers A8sembly........cooiiiiiiis i
Rocker Levers Disassembly.................
Rocker Levers Installation..........coccivvervinnnnn,

Rocker Levers Removal..........ccococveenee .

Rocker Levers and Pedestals Cleaning ...t 35
Aod Bearing Clearance Checking....................ei, 1-44
Roliover Stend Engme Mounting...........cooviiiiiiiiiniininn, 08

Downloaded from www.Manualslib.com manuals search engine

Index

Page 3
Rollover Stand Engine Ramoval.. - e 0113
Rubber Element Vibratlon Damper Cleemng and Inspeclion 1-38
Servite Literature Order Form.. RSSO R
Service Literature Ordering LOCRHOM covvrreroeoeessieees oo L-a
Service Tools Injectlon Pump .. i 99
Side OH Fill Instal(atlon 0-89
Side OU Fill ~ REMOVA] - cverruueeie e e e 0-29
Simbotos Usados En £ste Manual .............ccocceeiieen e, 5
Speclfications General Information...........cccccviiececninieninn,. V-2
Starter Installation...........ccccovviienene 0-114

Starter REMOVAl viovocvn e e 0-8
Starter Inspectlon... 13-3
Steam Cleaning The Englne 0-8
Suction Tube Installatlon .. .. 0-67
Suction Tube RemMaVBI ........ooviiiiiiie e s 0-30
Symbale.....cocccimii e, v F6
Symboles Utilises Dans Ce Manuel . et -7
Tap-Drill Chart U.S. Customary & Metrlc ............................ V-43
Tappet Cover Installation .. D ORSRIR | o ()
Tappet Gover Removal .. - e, 028
Tappets and Push Rads Exploded Vlew vt aene e A2

General Information... T, 4-3

Tappels and Push Rods General Informatlon .......................... 4-3
Thermostat Inspectlon... RO RO ORTPRURNUPPRNNY - 55 I |
Thermostat Insta(latlon...A,.A.....‘..........4...‘,,..u.....;............... 0-109
Thermostat Bemoval ... 0-12

Thermostat Housing Assembly Exploded View.................... 811
Thermostat Housing Assembly General fnformaﬂon.“ wes 812

Timing Pin Installation............oiiinitiinieie 0-59
Timing Pin Housing Removal.. cereeeeeeee 034
Turbocharger Cleaning and Inspectlon ior Fleuse vireneneees 105

INSPECHON ... i i e e 10-5
Turbocharger Installation ... 0-106

Turbacharger Removal.. o prarenienins
Turbocharger Dran Tube Removal .
Turbocharger Mounting Stud Replacemenl

United States and United Kingdom Offlces .. c2 C3
Valve INSPeCtion ...t 2-9
Valve Clearance Adjustment..... 0-97
Valve Covars Installatlon ........... s 02100
Valve Covers Removal........................... ceeeeeen. 0-26
Valve Guide rnspectlon......,............A.,“. e 211
Valve Seat Inspection .. OO O U OTP UV UUTONIIONUTORNPI. 3y 3
Valve Seats Grinding... U UPRONNUIIS- 23 | :
Calculating the Grmding Depth ........................................ .. 2-18
Measunng the Valve Depth........... b tm it rrree e rrartaaaraey 2-16
Valve Spring Inspection ... 2-12
4-4

Valve Tappets Inspection ..................oceivvumes e
Valve Tappets Installatlon ... ... 0-42
valve Tappets --Removal ..

Valves Grinding... 2-15
Vibrailon Damper Ins!allallon . 0-110
Vibration Damper/Crankshaft Pulley Ramoval 0-10
Water Inlet Connection Installation .. e o-111
Water inlat Connection Removal ........ SRR § o~ |
Water Pumnp Exploded VIew ..o 8-2

Water Pump General Information............cccoecv s cinniievirenne. 83
Watec Pump Inspectlon.................
Water Pump Installatlion....
Water Pump Remaval........ccoooiiiiiini e,

Weight and Measures Conversion Factors.............c..cennn V-38



http://www.manualslib.com/

Cummins Customized Parts Catalog

Cummins is pleased to announce the availability of a parts catalog compiled specitically for you.
Unlike the generic versions of parts catalogs that support general high volume parts content;
Cummins Customized catalogs contain only the new factory parts that were used to build your
engine.

The catalog cover, as well as the content, is customized with you in mind. You can use it in your
shop, at your worksite, or as a coffee table book in your RV or boat. The cover contains your name,
company name, address, and telephone number. Your name and engine model identification even
appears on the catalog spine. Everybody will know that Cummins created a catalog specifically for
you.

This new catalog was designed to provide you with the exact information you need to order parts
for your engine. This will be valuable for customers that do not have easy access to the Cummins
Electronic Parts Catalog or the Cummins Parts Microfilm System.

Additional Features of the Customized Catalog include:
* Engine Configuration Data
* Table of Contents
* Separate Option and Parts Indexes
» Service Kits (when applicable)
» ReCon Part Numbers (when applicable)

ORDERING THE CUSTOMIZED PARTS CATALOG

Ordering by Telephone:

North American customers can contact their Cummins Distributor or call Gannett Direct Marketing
Services at 800-646-5609 and order by credit card. Outside North America order on-line or make an
International call to Gannett at +-+-502-454-6660

Ordering On-Line

The Customized Parts Catalog can be ordered On-Line from the Cummins Powerstore by credit card.
Contact the Powerstore at WWW.CUMMINS.POWERSTORE.COM

Contact GDMS or the CUMMINS POWERSTORE for the current price; Freight may be an additional
expense.

Information we need to take your Customized Parts Catalog Order. This information drives the cover
content of the CPC.

e Customer Name

* Street Address

* Company Name (optional)

* Telephone No.

» Credit Card No.

» Cummins Engine Serial Number (located on the engine data plate)

Unfortunately not all Cummins Engines can be supported by this parts catalog. Engines older than
1984 or newer than 3 months may not have the necessary parts information to compile a catalog.
We will contact you if this occurs and explain why we are unable to fill your order.

Customized Pars Catalogs are produced spegifically for a single customer. This means they are not
returnable for a refund. If we make an error and your catalog is not useable, we will correct that error

by sending you a new catalog.
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