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FOREWORD SECTION TITLE
The information contained in this service manual has bean Introduction -

prepared for the professional automotive techniclan in-
volved in daily repair pperations. Information in this manual
is divided into groups. Each group covers a general vehicle O Lubrication and Makntenance
system (brakes, stearing, body, etc.). Each group is further -

divided to address Individual compadnents or systems within

the group. 5 service Brakes
The Component and System Index will assist you in locat-

Ing the correct group for the component or system you re- 6 ciuich

quire. :

These groups contain general information, diagnosis,
testing, adjustment, removal and installation, assembly and
disassembly procedures for the components.

7 Cooling System

Tha diagnosts cherts Inthe "Engine Section” are designed 8 Esctrical System
1o help you locate and correct problams with a systematic

approach. The tab locator at the right side of this page will

help you to quickly locate the first paga of sach group. The 9 Base Engine Components

first page of sach group contains an alphabetical index to .

assist In the lacation of the compoenent or system., 11 Exhaust System and Intake Han!foﬂ-

The information, descriptions, testing procedures and
specifications were in effect at the lime this manual was

released for printing. 14 Fuet system
information describing the operation and use of standard

and optional equipmant is included in the Operating Instruc- 1 9 Steering

tlons and Froduct Informetion manual located in the glove

box.

21 Transmission

24 Heating and Air Conditioning

25 Emission Control System



user
Navigation


Introduction CHRYSLER MOTORS
Page 4 :DODGE Turbo Diesel

Introduction
About the Manual

The procedures in this manual were devaloped for an in-chassis and cut-of-chassis environment. The information
has been grouped by the main engine systams. The Tabie of Contents defines the systems. The index at the
beginning of each section subdivides the Instructions for the various oomponents of the systern Wrench sizes and
speclal tools are identified In the procedures as needed. _ ) g

How to Use the Nlan_ual

The organization of this manual is based on the troubleshooting logic presented in Section 9A. Tofixa problém,
find the loglc chart for the particular symptom. Follow the steps specifled until the problem Is corrected.

The left column of the charts Indlcate a probable causs. The right colufnn prnvid'es a brief description of the
corrective action with a reference to the repair procedure or diagnostic discussion when appropriate.

The loglc charts refiect three basle considerations:

1. Assumes the enging has provided satlsfactory sarvice prior to the problem.
2. Performing the saslest things first,

3. Most loglcal cause in descending order,

K the problem occurs with a new engine or after repair of the engine, the diagnostics dlscussion for each ma]or
systam will pravide guidance for sorting out the cause of the problem. . .
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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 - Sericus perscnal injury or extensive property damage can result if the warning
instructions are not followed.

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

Indicates a FIEMOVAL or DI.SASSEMBL‘(\stap.
Indicates an INSTALLATION or ASSEMBLY step.
INSPECTION is required.

CLEAN tha 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 elsctrical MEASUREMENT.
Rasfer 10 another location in this manual or another pubiication for additional information.

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

® § POKIFIOKN®&E D > »
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Definition of Terms

The fellowing 1s a list of guidelines for each procedure in the "Repair Sections” of the Troubleshouoting and Repair
Manual. The procedure whl be given first; followad by a definition of the step or steps Involved.

. Che&k - Examine a eﬁfnponent or system for damage, excessive wear, accuracy, safety, or performance.
* Inspect - Examine a component or dimension to make sure it meets the required specifications.
« Test - Chack or compare the performance of a componenit or system 1o establishad specifications.

= Adjust - Complste the nacessary steps to set or adjust the component, asserriblle's, or system In the required
setting or poaition.

« Visually Inspeci - Look for any obvious damage or problem.

* Remove - Take off a compbnem ar as;sembly.

- Clean- Remove.dlrt. grease or other cantamination,

= Digassemble - Taka the component or assembly apart.

= Repair - Restore a component or assembly to a serviceable condition within the established specifications.

NOTE: Only the easiest and simplest repairs will be nade to a componerit or assembly. If a component or assembly
must be rebuilt, it must be replaced with a new or reconditioned component or assembly.

» Replace - [nstall a new, properly rebuilt reconditioned component or assembly in place of one which is
removed,

» Ingtall - Place a component or assembly in the cofrect position.

Star Pattern Torque Sequence

[ETENENT T

\
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llustrations

The ilustrations used in the Diagnosis Sectlons of this manual are intended to give an example of a problem, show
what to look for and where to look for the problem. Most of the fllustrations are generic and might not look exactly
like the engine or parts used in your application. Some Hlustrations contaln symbols to indicate an action required
arxt an acceptable or unacceptable condition. o

Unacceptable @ ——

Acceptable ®-——+-

The Hlustratlons used in the Replacemant Sactions are intended to show replacement procedures when the angine
is installed in a chassis. The Hustration may differ from your application, but the procedure given will be the same.
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General Safety Instructions

important Safety Notice

Read.and,mdersland all safety precautions and warnings befere performing repairs.

This symbol appears in the manual when a potential safety hazard exists that can cause personal injury or dséth.
These hazards are not always apparent to a trained mechanle. It is not possible for Chrysler Moters/Cummins
Engina Co,,Inc. ta anticipate every possible circumstance that can Involve a potertial hazard.

WARNING: Chrysler Motors/Cummins Engine Company, In¢. does not recommend or authorize any
mod|fications or repairs to englnes or components excepl for thosa detailed in Chrysler/Cummins

Service Information.

In partlculaf, unauthorized repalr to safety-refated compdnents can cause personal injury. Below is a partlal
listing of components classified as safety-related.

Codling Fan

Fan Hub Assembly

Fan Mounting Bracket(s)

Fan Mounting Capscrews

Fan Hub Spindle

Flywheel

Flywheel Mounting Capscrews
Fuel Shutoff Assemblies

Fuel Supply Tubes

Liting Brackets

Throttle Controls

Turbocharger Comprassor Casing
Turbocharger Oil Drain Line(s)
Turbocharger Oll Supply Une{s)
Turbocharger Turbine Casing
Vibration Damper Mounting Capscrows

CHRYSLER MOTORS
DODGE Turbo Diesel
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General Safety instructions
Important Sgfety Notice

Read and understand all of the safety precautions and warnings before perfarming any repair. This list contains the
general safety precautions that must be foliowed to provide personal safety, Speclal safety precautions are included
in the procedures when they apply. '

Waming: This is the WARKING SYMBOL, it appears In the manual when a potentlal safely hazard exists that
can causée personal injury or death. These hazarda ara not always appareni to a trained mechenic.

Note: it Is not possible for Chrysler Mators and Cummins Engine Company, Inc. to anticipate every posslble
circumstance that can involve a potential hazard.

AB@ sure the work area surrounding the product Is sefe. Be aware of hazardous conditions that can exist.
ANways wear protective glasses and protective shoas when working.
ADo not wear lpose-fitting or tom clothing. Remova all jewdlry such as rings watches, elc., when working.

Disconnect the battery and dlscharge any capaciors before beginning any repalr work, Put a *Do Not Operate’
tag In the operator's compartment or on the controls.

Usa ONLY the propsr engine barting techniques for manually rotating the engine. De not attempt 1o rotate the
engine by pulling or prying on the fan. This practice can cause sarious personal Injury, property damage, or
damaga to the fan blade(s), causing premature fan fsilure.

A If an engine has besn operating and the coolant is hot, allow the engine to coal before you slowly loogen the
filler cap and relteve the pressure from the codling system.

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

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

To prevent suffocation and frosthite, wear protective clothing and ONLY dlsconnect liquid refrigerant {freon)
lings in a well ventilated area.

To avoid persanal injury, use a hoist or get assistance when lifting components that weligh 23 kg (50 1bs) or
ﬁ more. Be sure all chains, hooks, slings, ele., are in good condition and are of the correct capacity. Be sure
hooks are poshtioned correctly, Always use a spreader bar when necessary. The lifting hooks must net be side-

Corroslon inhisitor contains alkall. Do not get the substance in your eyes. Avold prolenged or rapeated contact
with skin. Do not swallow Internally. in case of contact, Immediately wash skin with soap and water. In case of
contact, immediataly fiood eyes with large amounts of watsr for a minimum of 15 minutes. IMMEDIATELY
CALL A PHYSICIAN. KEEP QUT OF REACH OF CHILDREN.

Maptha and Methyl Ethyl Ketona(MEK) are flammabile matsrials and must be used with caution. Follow the
manufacturer's instructions to provide complete safety when using these materials. KEEP QUT OF REACH OF
CHILDREN.
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QGeneral Safety Instructions

To avold burns, be alert for hot parts on products that have just been tumed OFF, and hot fluids In lines, tubes,
and compsirtmenta,

AAIways use tools that are In geod condition. Be sure you understand how to uso them before performing any
service work, Use ONLY genuine MOPAR replacement paris.

Always use the sama fastenar part number (or equivalent) when replacing fasteners. Do not use a fastener of
less quallty if replacements are necessary.

A Never spray or pour diesel fuel, lammabie ligquid, starting flukis (sther) into the alr cleaner canister, air intake
piping,; or turbocharger Inlat in an attempt to start the vehicle.

ANm use gascline or other fammabla materials to clean parts. Always use approved cleaning solvents.

Do not use alcohol or gasoline as a fuel blending agent. They can be unstable under certain conditions and be
hazardous cr explosive when mixed with diesel fugl.
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. General Repair Instructions

The Dodge Ram/Cumming Turbo 5.9 Liter Dlesel engine incorporates the latest dlessdl technology , yet tis designed -
ta be repairad using existing repair practices performad to quality standards. -

Follow All Safety Instructions Noted in the Prooedures SR S S me kg

Follow the manufacturer's recommandations for cleaning solvents and other stbstances ussd during tha repair of
the engine. Also, be sure to use good safety practices with tools and aquipment

Provide a Clean Erwi-onment and Follow the Cleaning Instructlom Spocmod in the Proceduru.

Cleanliness Is vary Important during the repair of a diesel englne cl:mtamlnaxlon of the engina durlng repair wil-
reduce the lifa of an engina

Perform the Inspectlons Speclfled inthe Procedues.

Replacemant of worn and damaged parts is also naceesary for a successiul repair - tha engma can not be bettar- £
than its componants.

Use Genuine MOPAR Service Parts and Assemblies.

The assambly instructions have been written for reusing as rhany parts and assemblles as is practical. When it s
necessaty to replace a part or assembly, the procedure is based on the use of new or reconditioned parts. All of the
repalr service described {n this manual Is avallable from all Dodge truck dealer [ocations,

Follow the Specifled Disassembly and Assembly Procedures to Avold Causing Damage to the Parts and to Be Surs
That the Companants Ara Cotractly Assembled and Tightened.
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Component and System Index
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VEHICLE AND COMPONENT IDENTIFICATION

Vehicle ldentification Number: For 1890, (V.I.N.) will consist

" of 17 elements (numbers and tetters) embossed on a plate,

lotated on the upper left corner of the instrument panel, near
the windshield. Refer to 1890 *V.L.N. Code Chart", for
Alpha/Digit positions and V.I.N. interpretations.

The Vehicle Identification Number is lpcated on the Vehicle
Identification Plate, Equipment |dentification Flate and on the
applicable U. S. Federal Motar Vehicle Safety Standards
“Coertification Labal® and Frame Rall.

Vehicle Identification Plate The vehicle identification plate as
shown is attached to the rear face of the drlver s door, or on
the "B" post, on all models. -

‘Equipment Identitication Plate

The equlpment idantlflcatton plats as shown contains
information regarding the vehicle: model, wheel base, V.\.N.
{Vehicle Identification Number), T-O.N.{Order Number), and ail
prodtction or speclal squipment on the vehicle when it was
shipped lrom the factory. - Always refer to this plate when
ordering parts. The location of the equipment Identiﬂcation
Plata is as follows:

Model Location

Conventional Cab Hood Inner Surface

Vehicle Safety Certification Labels

-A vehicle safety certification label is attached to the rear facing

of the driver's door on all models. This label reflects the dats of
manufacture numerically month and year, Gross Vehicle

* Weight Rating (GVWR}, Gross Axle Weight Rating (GAWR)

front, Gross Axle Weight Rating (GAWR) rear and Veghicle

- Identilcation Number (VIN). A Month-Day-Hour (MDH) nurmber

Is included on this labet and Indlcates the Month,.Day and Hour
of manulacture

Thls label when applied, verl'fles vehicle conformation to alt

applicabte Federal Motor Vehicle Safety Standards in effect on
the date of manufacture.

All communications or inquiries regarding the vehicle should
Include the Month-Day-Hour and Vehicle ldentification Number.
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Engine Serial Number

Parts Replacement Information On 5.9 Liter diesel engines,
the engine setial number is located on the left front corner of
the engine. The engine seral number is stamped into the data
plate iocated on the gear housing.

Transmission kdentification

Operation requirements are, In some Instances, different for
each vehicle and engine combination and some internal pars
will be differant. Therefore, when replacing parts, refer to the
number stamped on loft side of the transmission oll pan flange.
See Group 21 of this manual for addltional Information. For
manual transmission models, an identification number is
permanently stamped Into the right side of the transmission
case or a metal tag located on the upper right side of the
transmission.

Fastener Classification

Metric Thread and Grade (dentification Metric and in¢h
thraad notations differ slightly.

Commion metric fastener strength property classas are 8.8 and
12.9 with the class identification embossed on the head of each
bolt. Inch strength classes range from grade § to 8 with line
identification embossed on each boit head as shown. Markings
correspand to two lines less than the actual grade (l.e. grade 8
bolt will exhibit 8 embossed lines on the bolt head), Some
metric nuts will be marked with single digit strength
identiflcation numbers on the nut face,

Intraduction
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Metric System

Artwork, specifications, and tightening references in this Service Manual are identifled In the metric system and in
the {standard-inch] systam.

During any malntenance or repalr procedures, it is important to salvage metric fasteners (nuts, boits, etc ) for
reassembly. H tha fastenar is not salvageable, a fastener of equivalent spacification should be used.

Cautlon: Use of an Incorrect fastener may result in component damage or personal injury.
The metric system Is based on quantities of one, ten, one hundred, one thousand, and one million.

Metric Prefixes

Mega - {M) means million
Kilo- {K} means thousand
Deci- (D) means tenth

Cent! - {C) means hundredth
Milli- (M) means thousandth
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1990 V.L.N. CODE CHARTS - TRUCKS
Positlon Code Optiona Interpretation
1T i 1=United States ............... J— SR - Country of Origin -
2 e B=Dodge .. e e eii. Make
SO TRTIUCK ot msstssn s ersesmesnna Type of Vehicle
4 e K=80019000 e errnrenaesstiateats GVWRand -
L=Q001-10000 ..o vecremrcse e serrsssares s eecsnones Hydraulic Brakes
M=10001-14000 : '
W=Hydraulic Brakes
5§ e E=Ram PiektUp 4 X2 ..ttt Truck Line
E=Ram Chassis Cab 4 x 2
M=Power Ram Pickup 4x 4
M=Power Ram Chassis Cab4 x 4
TP 22250 .o DOIBS
3=350
T rrcreneeeon 6=Conventional Cab .......cremrvmmsmmesmensrsnnaas Body
8 ..cconenie. B=59Liter Diasal, 160Hp, Cumming ..., Engine
< R (1th9,0,0rX) .o . "Check Digit for VIN Verification”
0 e L=1990 Model Year
L S=Dodge CItY ..ot e, Assembly Plant
12thru17........ (ECigits) ... hgu@me o W MWEE o Sequence Number

1990 DODGE Ram Pickup and Chassis Cab
Model Line-Up and Weights

Model Vehicle  Wheelbase  GVWR Payload Curb
Name Family ~ Allowance Weight
Ram Plck-ups 4x 2
D250 D-2 131 3679
4005
8510 4163 4347
D350 D-3 131 8700 4395 4305
10,100 5518 4582
Ram Pick-ups 4x 4
W250 D-6 131 8510 a877 46823
Wwaso D-7 131 8700 3832 4863
Ram Chassis Cab4X 2
D250 D-2 131 8510 4576 3934
D350 D-3 131 8700 4830 3970
135 10,100 5802 4293
10,500 6180 4320
159 10,100 877 4393
10,500 8079 4421
Ram Chassis Cab4x 4
W250 D-6 i 8510 4222 4288
131 8700 4183 4517
W350 D-7 135 10,100 5408 4692
11,000 6086 4714
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1990 Power Team Avallabllity
Conventional Pickup
Vehicle  Wheel GVWR Engine Displacement Transmisslon
Line base & Sales Code
5.0t
360in3 58p 3-8p
Diesel 0.D. - Auto
ETA Man
Ram Pickup Trucks Two-Whael Drive
D250 131 8510 0 S 0
D350 131 8700 0 S 0
10,100 0 S 0
Ram Pickup Trucks Four Wheel Drive
W250 13 8510 Q o
Was0 131 8700 o - 0
Chaasis Cab
D250 131 8510 o ] 0
D350 131 8700 O ] 0
135 10,100 Q 8 0
159 10,500 o] g O
Was0 135 8700 Q S o
159 10,100 0 5 ¢
_ 11,000 0 5 (o)
S-Standard
O-Optional
1990 Standard Truck Body Dimensions
Vehicle Wheelbase Cab toBody Type
Family Available Axle Nominal Load Space Dimensions
(inches) {inches) Length{tt.) Length Max.Width Height vel. {cu.it.)
Ram, Power 105.1 Pickup ] 72.0 654.2 15.7 420
Ram 11641 7 483 64.2 15.7 51.5
D1,02,D3, .
D5,06,D7 31 Sweptline 8 88 70 18.1 75.8
D2,03.D7 131 56 ChassisCab 8
03,07 135 60 ChassisCab 9.5
159 84 Chassls Cab 125

D3
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FRACTION, DECIMAL, MILLIMETER, CONVERSIONS
8 16 | 32 | &4 8 16 | 32 | &4
THS. | THS. | NDS. | THS. INCHES MM THS. | THS. | NDS. { THS. INCHES MM
1 0.0156 0.397 33 0.5158 13.097
1 0.0313 0.794 17 0.5313 12,494
3 0.0469 1191 35 . o.5489 13.891
1 ' 0.0625 1.588 9 0.5625 14.288
5 0.0781 1.584 | _3? 0.5781 14.584
3 0.0938 2.381 19 0.5938 15.081
7 0.1094 2.778 39 0.6094 15.473
1 0.1250 3.175 5 . 0.6250 15.875
? 0.1406 3.572 41 0.6408 16.272
5 0.1563 3.969 21 0.6583 186,649
1 0.1719 4.966 43 0.6719 17.066
3 0.1875 4.763 n 0.6875 C17.463
13 0.2031 5.159 ~uf 45 0.7031 37.859
7 0.2188 5.556 2 0.7188 18.256
15 0.2344 5.953 47 0.7344 18.653
114 0.2500 6.350 a4 0.7500 19.050
17 0.2656 6.747 4 0.7656 19.447
9 0.2813 7.144 | o2 0.7813 19.844
19 0.2969 7.541 _ 51 0.7959 20.24)
5 0.3125 7.238 13 0.8125 20.638
21 0.328 8.334 53 | 08281 21.034
n 0.3438 8.731 27 | 08438 | O 21.431
23 0.3594 9,128 55 0.8504 21.828
3 0.3750 9.525 7 ' 0.8750 " 22.225
25 0.3906 9.922 57 0.6906 22.622
13 0.4063 10,319 1 29 0.9063 23.019 -
27 0.4219 10.714 R 59 09219 < W) T
7 0.4375 .13 15 0.5375 . 23.813
2% 0.4531 11.509 81 0.531 24.209 .
15 0,4688 11,906 a1 0.9488 24,606
3 0.4844 12,303 &3 0.9844 25.003
12 0.5000 12.700 I 1.0000 25.400
CONVERSION FACTOR: 1INCH = 25.4MM
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General information

Maintenance and lubrication service recommendations have been complled to provide maximum protection for the
owner's investment agalnst all reasonable types of driving conditions. Since these conditions vary with the Individual
operator's driving hablts, {area in which the vehicls is operated, and type of service ta which the vehicls is subject) it
is necessary to prescribe lubrication and maintenance setvics on a time schedule as well as mileage Interval basls.

The malintenance charts are related 1o "Haavy Duty Cycle” only.

Heavy Duty Cycle

Vehicles with a gross vehicle welght rating of 3850 kg 8,501 ths.} or over must conform to heavy duty emisslon
standards.

The GVWR for sach vehicle as manufactured appears on the Safety Centification label, affixed to the lock plllar on
the drivers door. Additiona! information can be found in the Operating Instructions and Praduct Information Manual
provided with the vehicle.

Severa Service
Vehicles operating under one or more of the fellowing conditions will require more frequent service.

In extremely dusty areas.

50 percent or mors of the vehicle’s operation is In heavy city traffic In hlgh temperature (90 degrees or higher).
Prolonged idling.

Extremely short run operation.

Commercial type oparation.

Operated in waler,

OB R

Noiss Control Systems

All vehicles bullt over 4535 kg [10,000 Ibs.]) Gross Vahicle Weight Rating and manufactured after 1/1/78 for sale and
use in the United States are required to comply with the Federal Government's Exterlor Noise Regulations. Thesa
vehicles can be identified by the Nolse Emisslons Control Labe! focated In the operator’s compartment.

* Required Maintenance for Noigsa Control Systems

The folowing maintenance services must be performed every 6 months or 9600 km [8,000 miles] whichever
occurs first to assure propsr operation of the noise control systems. Inspaction and service should be
performed anytime a malfunction ls observed or suspected. In addition, proper maintenance of the entire
vehicle will help the effectiveness of the noise control system.

» Exhaust System

Inépect the entire exhaust system for leaks and damage parts. Devices such as hangers, clamps, and U-bolts
should bs tight and In gocd condltion. Damaged components, burned or biown out muffiers, bumed or rusted
out exhaust pipes should be replacad according to the pracedure and specifications oullined In "Exhaust”,
Group 11.

* AlIr Cleaner Assembly

Inspect alr cleaner housing for proper assembly and #t. Make certain that the air cleaner is properly positioned
and the cover Is tight. Check all hoses laading to the cleaner for tightness. The air fliter elerment must alsc be
claan and serviced according to the Instruction outlined in the Scheduled Maintenance Section of this manual.
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» Tampeoring with Nolse Contrel System Prohibited
Federal law prohibits the following acts or the causing thereof: (1) The removal or rendering inoperative by
any person other than for purposes of maintenance repair, or replacement of any device or element of
design incorporated into any new vehicle for the purpose of nolse control prior to its sale or delivery to the
ultimate purchaser of while it is in use, (2) the use of the vehicle after such device or element of design has
been removed or rendered inoperative by any person.
= Classification of Lubricants
| Olls, lubricants, and greases are classifled and graded according to standards recommended by the
Society of Automotive Enginears (SAE), American Petroleum Institute (AP1) and Natlonat Lubticating
- Gireases Institute (NLGI).
= Engine Ol ' '

The SAE grade number indicates the viscosity of englne ofls. Engines oils are Identified by a dual number,
for example, SAE 15W-30, which indicates a multi-viscosity oi.

* Gear Lubricanis

The SAE grads number also indicates the viscosity of Multipurpose Gear Lubricants. The API classification
system defines gear lubricants in terms of usage such as AP GL-4 APl GL-5 etc.

s Lubricanis/Greases

Semisolid lubricants bear the NLG! designation and are further classifled as grades 0,1,2,3 etc.
Parts Requiring No Lubrication
There are many points that should not be lubricated; some because they are permanently lubricated, some bacause
lubricants will be detrimental to their operating characteristics, and some because lubricants will cause component
fallures. in particular rubber bushings should not be lubricated since this not anly wil cause them ta fail, but will
tsstroy thair nacessary frictional charactaristics. Parts that should not be lubricated are as follows:

Alternator Bearings Idler Arm Assembly Suspension Strut Beating Water Pump Bearings

Drive Belts Rubber Bushings Throttle Control Cabie

Fan Belt idler Pulley  Starter Baarings ~ Throtile Linkage
Parts and Lubrication Recommendations
“Your Chrysler Motdr vehicle has keen engineered to perform for you for years to come. You will accasionally
require service and malntenance for your vehicle and Chrysler Motor recommends the use of "MOPAR" brand parts
and accessorles. Each MOPAR part has been specifically dasigned ta maintain top efficlency and quallty by the .
same team of engineers who designed your vehicle. Only MOPAR can make this claim. Remember, whanever your
Dodge requires a new part, always request the brand name MOPAR - it's worth the effort!
A Word About Maintenance

Preventative maintenance is the easlest and lsast expensive type of maintenance. Foliow the maintenance schedule
recommendations outiined in Maintenance Guidelines,

Keep records of regulady scheduled malntenance.

Use the correct fuel, oll, and coolant in your engine as spacified in Engine Spaciications.
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Engine data plate

Use the information from the engine data plate when
discussing service or saurcing parts far the engine.

. J:-,... S
n LiY
c e o |4
Cowm i, b
AT i

=|n-t. T | o T = LaagTen
A
P R 00 1,40 mm i 44T
T et e v o motws o [ =R O It G dnT | =T o0 M 2609 TR
T W B T Wh LT LT ST TR e
ot i Pl Low i e ml S5 LOA mounms gNT 54

Fuel pump data plate

Use the information from the fuel pump data plate when
discussing servica or sourcing parts for the fuel system.
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Identifying Your Engine

The following pictures show the location and name of the major external components, filters, and other service
points on your engine.

Front of Engine

Front Engine Lifting Bracket

Watar Qutlet Connection

Altarnator Link

Turbocharger Inkst Front Gear Cover’

Vecuum Hose Menlfold

Belt Terlsiorier

Water Pump

Vibration Damper

Freon Compressor

Mounting Bracket Dual Vacuum Pumps

Starier

Fuel Side of Engine

Dipstick

Tharmistor
High Pressure Fuel Lines ntake Manifold
Ol Fit H
. - (heatenil Water Temperature
Fuel Pump = Pl Sensor
— & o 3

Engine Data Plate Fuel/Wates

= Separator Filer
Powsr Steering Pump A - Fuel LHt Pump

H O .
Vacuum Pump [:] - fitz
Oil Prezaure Sensgor
U

Fuel/Waler Separator

Drain Valve d‘\
Crankcasa Vent Tube
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Exhaust Side of Engine
High Presaure Fuel Tube ;'r':'c“l-[iﬂﬂ'"' Lifting
Fual Drain Line Cab Heater Supply Line
Qil Fill

Fuel Injector

r A Water Qutlet Coanection
Turbacharger i Cab Heater Return Line
- Turbochargar Ofl Supply
Transmission Oil Coofer | f | | Oif Preasurs Regulator
'{I'Hr;:‘n.:lil:::’) tor Manue! ﬁ Spin On Oil Fllter
o S el Water Inlet Connection
Coolant Heater pI— & 19 .
110 Volt <A | E : w:%tlltij Turbocharger Oif Return
Tartyue Convertor Flax L ‘—J o °

1 : ! Freon Compressor
. Mounting Bracket

Plale {Automatic) ————
Fiywhee! {(Manual)

Ol Pan . al

Right Engine
Mounting Bracket

Oil Drain

Rear of Engine

High Pressure Fuel Tubes
Cab Heater Return

*Rear Englne Lifting Brackat

A Cab Heatar Supply
Fuei Heater Element g Turbocharger Oil Supply
Fuel Haater Plug : Turbocharger
Fuel Filter Exhaust Outist
Pawer Steering Pump Rasarvoir 'y o Turbocharger O Return
Vacuum Supply Hose - Spin On Ol Filer
Tranamiasion Oll Cooler
Fuel Drain Line o o s ater Intet Connectlon
@ 0003-\ | Barting Tool Bore
1 Iv Li la 3w} === Transmizsion Pilot Baaring
Fuel Supply Line o o o {Manuz| Only)

Flywhes! and Ring Gear

Assembly (Manuaf) OH Pan
Flexplate (Automatic) Oit Drain Plug

*Revargze lifting bracket when installed in truck.
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Starting Fluids (WARNING)

Warning: The use of STARTING FLUIDS or flammable
liquids are NEVER TO BE USED in the DODGE Ram
Cummins Turbo Diesel.

Warning: Never pour dlesel fuel, flammabkle liquid,
stariing fluids (ether) Into the alr cleaner canister, alr
Intake plping, or turbacharger inlet In an attempt to start
the vehicle.

Thils could result in a flash fire and explosion causing serlous
perscnal infury and englne damage.

The englne is squipped with an automatic electric air
prehegting system. If the Instructions in this manual are
followed, the engine will start in all conditions unaided.

Warning: Never use ciesel fuel, flammable liquid, star‘lln§
fluld (ether) to ald siarting or operation of the engine.

A Flammable Fluld Spills

Warning: In case of englne runaway due to flammmable
fumes from gasoline splils being sucked into the onglne,
use a C0; or dry chemical type fire extinquisher and
direct the spray under the front bumper t¢ remove
oxygen supply. The engine alr Intake Is on the pasgsenger
slde behind the bumper. The fire extinguisher must be
directed at this locatlon for smergency shutdown
conditlons.
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Malntenance Free Battery - “
The top of the maintenance free battery is penmanently sealed.
You will never have to add water, nor ls periodic maintenance DATKENED INDICATOR WITH GRESM DOT
required. ) ; oK. T * FLID LEVER OK

s T | @ s memoor
To determine the bettery charge, check the battsry test CONDITION NS o FLo LEvEr ok
Indicator on top of the battery. Refer to the llustratfon. onor LiGKT o8 SAIHT [iKcATER

| B | BB
Cautlon: It is essential whan replacing the cables on the A SUFFIGIENT 0 START YOUR CAR)
battery that the positive cable Is attached 10 the positive :

post and the negative cable Is attached 10 the negative
post. Battery posie are marked (+) posillve and negative
(=) and Identified on the boettery case. Also, if a "fast
charger” Is used while battery Is In vehicle, disconnect
both vehicle battery cables before connscting the
charger to battery. Do not use a "fast charger” 1o provide

Assist (Jump) Starting

With a Booster Battery

If it becomes necessary tc use a booster battery, with jumper

cables, to start a vehicle's anglne because its battery Is
discharged, the following procedure should be followed: - '

Warning: To prevent personal Injury or damage to A
clathing, do not allow battery fluid 1o contact eyes, skin

or fabrics. Do nol lean over a battery when connecting
jumper cables or allow cable clamps to touch each other. A
Keep open flames or sparks away from battery vent
holes. Always wear eye protection when working with
batterles.

Caution: Do not apply more than 12 Volis D.C. to battery
during the jump start procedure. Voltage above 12 Volis
D.C. can damage the trucks electrical system.
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Negative Battary
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Set parking brake and place autornatic transmission In “Park”
(neutral for manual transmission). Turn off lights, heater and
other elactrical loads. Observe charge indicator. If Indicator is
light or yellow replace battary.

Cautlon: Do Not attempt Jump starting when Indicator 1s
light or yellow. If charge Indicator is dark and has a

D\ green dot In the center, fallure to start is not due to a

discharged battery and cranking system should be
checked. If charge Indicator is dark or red ball appears In
canter, procead as follows:

1. Attach one jumper cable to positive tarminal of booster
battery and the other end of the same cable 10 positive
terminal of the discharged battery.

Warning: do not permit vehicles to touch each other
as thls could establish a ground connection and
counteract benefit of this procedure.

2. Connect one end of the other jJumper cable to Negative (-}
Post of beester battery. Connect the other end of the
jumper cable to a good ground on the vehicle with the
discharged battery. Make sure a good connection is mada,
free of dirt and grease.

Warning: Do not connect the cable 1o the nagative
post of the discharge battery.

. Take care that clamps from one cabls do not inadvertently
touch clamps from the other cable. Do not [ean over the
battery when making ¢onnection. The negative connection
must provide good electrical conductivity and current
cartying capacity.

Warning: During cold weather when temperatures are
below freezing point, electrolyte In a discharged
battery may {reeze. Do not attempt jJump starting
because the battery could rupture or explode. The
battery temperaturé must be brought up above
freezing polint before etternpting jump start.
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4, After engine Is started or lf engine fails to start, cables must
be disconnected in the following order: @

a. Dlsconnect tha negative cable at engine ground.

b. Disconnect the negative cable at negative post on
booster battery.

c. Disconnact cable betwaen positive post of both
batteries.

Warning: Any procedure other than above could result
in: 1) Parsonal injury caused by electrolyte squirting oint
the battery vent, 2) Parsanal Injury or property damage
due to battery explosion, 3) damage to charging system
of booster vehicle or of immobilized vehicle.

With Portable Starting Unit

Thera are many types of these units avallable. Follow
instructlons of thelr manufacturer for necessary precautions
and operatiorn,

Caution: However, It Is very important that thelr operating
voltage does not excesd 12 Voits D.C. bacause damage
to battery, starter motor, alternator or electrical system
may oceur.

New Engine Break-In

The care given tha englne during the 1000 miles of operation can result in longer life, better performance and more

ecohomical operation. During this period, follow these recommendations if i is practical to do so:

Warm up the angine before placing It under load.

Da not oparate the engine at Idle or full load for more than 5 minutes.
Avoid constant speeds.

Use the appropriate transmiseion gear to prevent engine lugging.
Chserve vehicle ol pressure and temperature indicators.

Check the coolant and oll levels frequently.

Starting the Engine

Firat Start Up of the Day - If this s the first start of the day, perform your dally maintenance chacks:

= Ol Level - See Page 0C4.
= Coolant Level - See Page 0C-4.

= I the Water in Fusel light is on, drain water from Fuel\Water Separator Fiiter - S¢e Page 0C-5.

= Visually check the engine and components - See Page 0C-4, 0C-5.




Cperating Instructions

Page 0B-6
1 ——
CUMMINS
TURBO DIESEL
Low
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TURBO DIESEL m
Low -

FUEL
DIESEL FUEL ONLY
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TURRO DIESEL
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FUEL
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TURBO DIESEL
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Message Center Lights

The engine warning light panst on the dash contains five
warning indicator lights: Brake, Water in Fuel Walt to Start,
Anti-Lock, and Low Fuel.

Brake Light - Dlesel Powered Trucks

A The Brake light is connacted to a sensor that monitors vacuum
in the brake boaster system. The Brake light when Iit indicates
LOW VACUUM. If this light 1s lit, the brake system must be
serviced™.

* Note: Thizs maintenance procedure must be performed by a
trained sarvice technician.

Note: The brake light wilt be activated when the Park Brake is
applled or in the event of a hydraulic brake fallure.

A Water in Fuel

The Water In Fuel light Is connacted to a sensor located In the
fuel fliter. !f water collects in the fuel\water separator filter, the
Water in Fuel indicator will light. Refer to page 0C-5 to draln
the watar from the fuel\water separator filter.

Walt to Siart

A The Wah to Start light is connected to a sensor thal monitors
the Intake manifold temperature in the cylinder head. When the
intake manifold temperature I below -8°C {15°F] (sarty module
before serlal number 0080000A) ot 15°C [59°F] (late module)
and the ignition switch is In the ON posiian, the comtrof module
sends powar to the intake manifold air heaters and the Walt to
Start light.

When starting the engine, if the Walt to Start light comes on,
leave the key In the "ON" position until the light goes out, then
start the englne.
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Anti-Lock

The Anti-Lock light is connecied to a sensor that monitors the A

condition of the truck anti-lock braking system. If this llght Is Iit,
the Anti-Lock system must be serviced*,

*Note: Thiz maintanance proceduns must be performed by e
trained service technician,

Low Fual

The Low Fual light Is connected to a sensor in the fuel tank.
When the fuel lsvel reaches approximatsly 1/6 of a tank, the
words LOW FUEL will liluminate and remain on until fued ks
added.

Normal Starting Procedure

Observe the following when starting the engine:
= Apply emergancy brake
= Manual Trangmission
- Disengage the clutch by depresslng the clutch pedal
fully. '
+ Place the Transmission in Neutral,
= Turn the key switch to ON and walt for the Wait to
Start light to go off.
= Automatic Transmigsion
= Automatic transmission must be In park.
= Turn the key switch to ON and wait for the Wait to
Start light to go off.
= Depress the accelerator pedal t¢ one-half of pedal
travel.
= Turn tha key awitch to the Start poslilon.
= Do not crank the engine (continuously) for longer
than 30 seconds,
« Walt 2 minutea betwesn unsuccessful starting
attempts.
= Skw the angine to idle as soon as it starts,
= Make sure thera Is ol! pressur¢ within 15 seconds
after start up. (Minimum oll pressure of 69 kPa [0
Psi)

Caution: If the Water In Fue! fight Is R, do not start the
engine untll the water has been dralned from the Alter
and the light Is out.

A
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 CUMMINS

TURBO DIESEL

Low

DAESEL FUEL ONLY

CUMIMINS

TURBD DIESEL

WAIT TO START

Low [warr vo s7amt]
FUEL ™™

DiEseL FUEL ONLY

— ——

CUMMINS

TURBO DIESEL
LOW

FUEL-

DIESEL FUEL ONLY | _mmiock |
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Cold Weather Starting
Operation in ambient temperature below 09C [32°F] may
— require that speclal considerations be glven to enghe slarnng
o (M arpd + o The following chart suggests these options:. -
i, L} Euggested
RGN 1eF Note: At tamperattres belaw 0°C [32°F], operate the engine at
Aatchl) o°F - moderate speeds for 5 minutes before full loads are applied.
L245C{@)-10°F o =s: ""“rm

To activate the block heater, install the heater cord lnto a 110
volt AC. (8.5 Amp.) outlet.

Engine Warm-Up

A Avoid ufl throttle operation when the engine Is cold. When
starting & cold engine, bring the engine up to operating speed
slowly to allow the ol pressure to stabllize as the englne warms -
up.

If temperaiures are below 00C [320F], operate the engine a!
moderate speads for 5 minutes before full ioads are applled.

Hand Throttle

To operate the engine at & moderate speed, the manual
transmission trucks have been equipped with a hand throttle.

With the engine running, depress the throitie fdot pedal to
approximately 1/4 throttle. Turn the hand lhrcmle handle
counter cleckwise to unfock, '

Slowly pull the handle out until you feel resistance. Hold the
handle while lifting your foot from the throttie pedal. H the
engine speed stays constant, turn the handle clockwise to lock
the throttle at this warm-up speed. :

Caution: Do not operate the truck with tha hand throtile
activated.
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Engline Idling

Avecld prolonged Idling for more than 10 minutes. Long periods of idling may be harmful to your engine because
combustion chamber temperatures can drop so iow that the fusl may not bum completsly. Incomplsete combustion
aliows carbon and varnish to form on piston rings and injector nozzlas. Also, the unburned fuel can enter the
crankcase, diluting the lubricating olf and causing rapid wear to the engine.

Stopping the Engine

idla the engine a few minutes befara routine shutdown. After full load operation, idla the engine 3 to 5 minutes
before shutting it down. This idle pericd will allow the lubricating oll and coclant to carry excess heat away from the
combustion chamber, bearings and internal compenents. This is especlally important for turbocharged engines, like
your Turba Rarm.

Operating the Engine

Avold overhealing the engine

The temperature of the coclant {a mixture of 50% ethylane-glycol and 50% water) must not exceed 110°C [230°F]
with a 103 kPa [15 psi] radiator cap.

Avold low coolant temperature operation

Continual operation at low coolant temperature below 60°C
[1409F} can ba harrnful to the engine. Low coolant temperature
can cause incomplete combustion which allows carbon and
varnish to form en plston rings and injector nozzles. Also, the
unbumed fuel can onter the crankcase, diluting the lubricating
oll and causing rapid wear to the engine.

Do not operate the engine with low oii pressure — —

When the engina is at normal aoperating temperature, the
minimum oil pressures required are:

« idle 700 to 800 APM............ 69 kPa [10 PSI]
= Fuil speed and lcad.......... 207 kPa [30 PSI)
= Tiwn on dashlight........... 41 kPa [6 PSI]
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Do not operate the engine with failed parls

Prectically all failures glve some waming before the parts fall. Be on the alert for changes in performance, sounds:
and visual evidence that the engine requires semce Some impartant clues are:
« Engine misfiring or vibrating severely.
» Sucdden loss of power.
« Unusual englne nolses.
Fuel, ofl or coolant leaks.
Sudden changa In the englne operating temperature.
Excessive smoke.
Oil prassure drop
Etc.

Prevent over-speeding the engine going down hill

When descending steep grades, use ﬁ combination of gears and service brakes ta control vehicle/engine speed. -
Qver speed can cause savere englne damage.

Fuel Requirement

Warning: Do not use alcohol or gascline as a fuel blending agent. They can be unstable under certaln
conditions and be hazxardous or explosive when mixed with dlessl fuel

Use only good quality ASTM No. 2 Diessl Fuel.

In extrame cold temperatures, a winter bland of fuel should be used to prevent "waxing” in the fue! flitars {See
Section OE - Fuel Specifications).

Avold using contaminated {uel

Fusl that Is contaminated by water, gasofine or dirt can cause severe damagse to the englne fuel system. Proper
maintenance of the engine fuel filter and fuel tank is essentlal.

Bulk Fuel Storage

If you store quantities of fuel, good malntenance of the stored fuel is also essantial. Fust contaminated with water

will pramote the growth of microbes. These microbes form "slime® that will clog fuel fliters and lines. Drain
condensation from the supply tank and change the fine filter on a regular basis.
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Oll Performance Recommendations
Use CE/SF or CE/SQ grade ofl {equivalent to MIL-L-45199B) In your Cumrnins Turbo Diesel Englne,
Note: CC/CD or CD/SF oils can be used in areas whare CE oil is not yet available.

Dual Category olls provide the parformance required of each individuai category. For example, a CC/CD oll is
blendad 1o mest both CC and CD performance levels.

A Sulfated Ash Limit Is specified for lubricating oil usad In the Cummins Turbo Diessl Engine. Past experienca has
shown that oils with a high ash content may produce deposits on vaives that can progress to guttering and valve
burning. A maximum sulfated ash content of 1.85 mass % Is recommaended for all olf usad in the englne.

Break—in ofls

Do not use special “break-in" lubrcating oils In the Cummins Turbo Diesel Engine. Use the lubricating olls
spacified for normal engine opsration. (See Saction OE - Lubricating Oll Specifications for complste detalls).

Ol viscosity racommendations

Use a multi-graded* oll, with the viscasity grades shown below, In the Cummins Turbo Diese! Engine. The use of
single grade lubricating oil is not recommeanded. '

—~ 15W40
-12°C 10°F = — —

10W30

-18°C 0°F o o e e o e e e e e e e

With Without Block Heater

Block 10W30 Synthetic Qii*
23°C @ 10°F e e _ Heater _ _ 5W30

Noleg: * 20W20 Is not considered a multi-grade of.
**  Tha same oil change interval is to ba followed
for synthetic ol as for petroleurn bassd o,
Also, synthetie ol must mest the same performance
specifications as petroleumn oll. (See Section CE
for Lubricating O#f Spacifications)
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Arctic operation

Where there are no provisions to keep the engine warm when it Is operating in amblant temperatures consistanty
below -230C [-10°F], use a lubricating ol that meets the following requirements (See Section 0E - Lubricating Off
Specifications).

SAE 5W30 viscoslty grade synthetic ofils may be used provided they meet the minimum viscosity at 1000C [2129F].

Coolant

Use antifreeze during all seasons to protect the cooling system from corrosion as well as freezing damage The
antifreeze should be changed every two years.

A mixture of 50% water and 50% ethylene-glycol base antifroeze is required for operatlon of the engine In
temperature environments above -37°C [-34°F]. A mixture of 40% water and 60% antifresze Is recommended for
temperatures balow -37°C [-34°F].

Note: In troplcal climates where antifreeze availability may be limited, use a corrosion inhibitor (Cummlns quuld
DCA, or an equivalent) 1o pratect the engine cooling system.
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Maintenance Schedules

Whils specific maintanance periods are given in the following Maintenance Schedule, remember that the actual
operating environment of the engine governs the malntenance schedule. Iif the engine Is operating in extreme
condltlons, you must adopt a shorter maintenance period than Indicated. Use the following schedule as a guide In
developing a maintenance program to fit your specific operation.

MAINTENANCE SCHEDULE
Every 6 Montha Every 12 Months Every 24 Monihs Evety 46 Months
Dally or Refusling or or or or
700 Km [8000 MI.] 19,300 Km [12,000 Mi] 36,600 Km [24,000 Mi ] 77,200 Wm [48,000 Mi.)
Check Change/Replace
s Ol Leval + Lubricating Qil * Lubricating Oil = Lubricating Oil ¢ Lubricating Oil
» Coolant Leval * Lubricaiing Filter * Lubricating Filter v Lubricating Filter * Lulvicating Filter
* Fuel/Water Separator + Fuel Filter « Fuel Fllter » Fusl Filtar
Filter {if Water-in-Fuel ¢ Ajr Cleaner » Afr Cleaner
light ia [it) + Antifreeze® * Anttireeze*
* Visual Check of
Components Adjust
* Valve Lash s Valve Lash
Clearance Clearance
Check/inspect
« Air Cleaner » Ajr Cleaner * Intake System ® Intake System .
» Intake System * Intake System » Fan Hub + Fan Hub
* Antifreeze = Bslt Tensioner + Bslt Tensioner’
Bearing Bearing
s Belt Tonsion + Bait Tansion
» Vibration Damper * Vibration Damper
*In tropical climates where anlifreeze avaitabilty may be limited, use a comosion inhibitor {Cumming Liquid DCA or an eguivalent) o
protect the engine coaling systen.
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Maintenance Record
MAINTENANCE RECORD
ENGINE SERIAL ND. ENGINE MODEL
OWNER'S NAME EQUIPMENT NAME/NUMBER
' MONTHS MAINTENANCE CHECK
DATE OR. ACTUAL CHECK PERFORMED COMMENTS
KM (MILES) MILEAGE PERFORMED BY
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Dally Malntenance

Lubrication and Malntenance
DODGE Turbo Diesal

Preventative malntenance is the easiost and least expensive type of malntenance. Preventative malntenance bagins
with a day-to-day awareness of the condition of your engine and its systems. Each time you re-fusl the truck, chack
the following: o

Ol fevel
Coalant level

If the Water In Fusl light Is Iit, drain water from the fuel /water separator filter.

Visually check for [eaks, loose parts, frayed belts, etc.

Oll level - Check

Check the engine ol level. Never operate the engine with the ol

level below the "L” (LOW) mark ar above the "H” (High) mark.

The cil capacity between the low mark and the high mark on
the il dipstick is 1.89 liters [2 U.S. quarig].

Cooling gystem - Check

Ingpect the cooling system and hoses for [eaks or signa of
wear. Check the radistor fins for excessive dirt and debris.

Coolant recovery tank coglant level — Check

Visually chack the level of coolant racovery tank. When the
engine is running and is at operating temperature, the laval
should be hetween the MIN and MAX marks. '

if coolant Is required, refer to Cooling Specifications Sectlon
OE.
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Radiator coolant leval = Check

Warning: Check the radlator coolant level anly when the
engine Is stepped. Wait untll the temperature 1s befow
500C [120°F] before removing the pressure cap. Fallure
to do can cause perscnal Injury from heated coolant

spray.

Remove the fller cap slowly ta relieve coolant system pressure.
Check the level of the coolant.

¥ coolant is required, refer to Coollng Speclfications Section
QE.

Draining fuelwater separator filter

Caution: Do not draln the fuel/water aeparator filter when
the englne Is running.

When the dash light Water In Fusl is on, drain accumulated
water from the fuel /water separator filter. Open the vaive on the
bottom of the fuel filter (Push Up) to allow any accumulated
water to drain. Close {Release Valve) the drain when clean fusl
[s visible.

Caution: Dilese] tuel wlll damage Black Top paving
surfaces. Drain the filter into an appropriate container.

Warning: Do not use alcohol or gasoline as a fuel
blending agent. They can be unstable under certain
conditions and be hazardous or explosive when mixed
with diesel fuel :

- Ingpection

Check the fan for cracks, loose rivets and bent or loose blades.
Make sure it is secursly mounted. Tightan the capscrews if
loose. Always replace damaged fan.

Drve belt — inspection

Check the belt for intersecting cracks. :
= Transverse (across the belt wiith) cracks are acceptable.
« Longitudinal (direction of belt langth) cracks that intersect
with transverse cracks are NOT acceptable.

* Repiace the beit if it has unacceptable cracks, is_frayed or
has pieces of material missing.

* Npte: These maintenance procedures must be performed by
a tralned service technician.

A
@

Maintanat
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Maintenance Every 6 Months or 8,700 Km [6,000 Miles]

Always use the interval (Months or Km [Miles]) that explres first. Perform the Daity Maintenance Proceduras and
the following:

= Change the lubilcating ol and filter.

* Check the alr intake system.
+ Clean orreplace the fiter as required.

17mm

m Lubricating ofl and filter -~ Change
A Warning: Hot oll can cause persanal Injury.

Operate the engine until the water temperature reaches 60°C
_ [140°F]. Shut the engine off. Remove the ol draln plug.

Use a container that can hold at least 14 liters [15 U.S. duarts]
{o hold the used ofl.

@ Always check the condition of the usad oil. This can give you
Fuel & Ol HZ0 & Oil an indication of some engine problems that might exlst. -
1 = Thin, black oll indicates fuel ditution. :
= Milky discoloration indicates coolant dilution.
Fuef Difution Water In Ol
{Thin Black) Good Ol (Nilk Calor)

Clean the area around the fubricating oil filter head. Remaove
“ the filter using a 50-95 mm fiiter wrench.

i)\ | ﬂ Clean the gasket surface of the filter head. The filter canister

@ o-ring seal can stick on the filter head. Make sura it is removed.
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Any cne of the following lubricating oil filters can be used on
the Cummins Turbo Diesel engine.

Part No. Manufacturer
4429615 ... Chryslor
LF3349 ... Flestguard

Caution: Fill the of! filter alement with clean oil before A
Instalfaton. Use the same type oil that wiil be used fn the

engine.

Apply a light flm of lubricating ofl to the sealing surface before | D-
Installing the filter.

Caution: Mechanical over-tightening may distort the A

threads or damage the fliter element seal.

Instali the filter as specified by the fiter manufacturer.

Maintanance Guidelines
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& mopar

TR T
TIRAR RN
4429615

S

p
5;?

17mm

Check the condition of the threads and seaflng surface on the
oil pan and drain piug.

Clean the drain plug and the sealing surface of the pan. Install = <&
a new draln plug sealing washer, Chrysler Part #4429216. [{%
instafl the drain plug and sealing washer. Tighten to 80 N-m
[60 ft-ibs].
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== Use only High-Quallty Mum-Grado lubricating oil in your
Cummins Turbo Diesel Engine. Choose the correct oll for your
operating conditions as outlined in the Oil Speciflcatlons

Section OE.

J AP Service
CE-5a

SAE 15W-40

Fill the engine with the correct grade of new oil. The engine
capacity is 10.4 liters [11 U.S. quarts] in the crankcase and .95
liver [1 U.S. quart] in the lubricating oil filter,

@ Start the englne ancd operate it at iile for several minutss.
Check for leaks at the filter and draln phig.

Stop the engine. Wait approximately 5 minutes to let the oil in
the upper parts of the engine drain back to the pan, Check the
oit lavel again.

Add oil as necessary to bring the level to the "H” {High) mark
on the dipstick.
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Alr cleaner element — Inspection
Check tha alr cieaner elament carefully. If there I3 aven the

smallest hole in the alement, the element must be replaced.
Clean or replace the element as necessary.

Caution: All alr entering the engine Intake must be A
filtered. The abrasive particles in un-fikered alr will

cause rapld wear to englne components. @ 21

Inspect the fiter housing and alr intake plping for cracks, 100se
clamps, or punctures which would allow un-iltered air to enter
the engine.

Tighten or replace parts as necessary to make sure the air
intake system does nct leak.
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Maintenance Every 12 Months or 19,300 Km [12,000 Miles|

Always use the interval (Months, or Km [Miles]) that arrives first. Perform the 6 Month 8,700 Km [6,000 Mlles]
Maintenance Procedures and the fallowing: _

» Chack the antifreeze concentration, Refer to Cooling System (Section 7).
= * Change the fudl filter. Refer to Fuetl System (Section 14).

* Note: This malntenance procedure moust be performed by a tralned service techniclan.

Antifreeze concentralion - Check

Check the antifreeze concentration. Refer to Coolant
Specifications Section OE.

<X~ Fuel Filter - Change

Change the fuel filter. Refer to Fuel System (Section 14).
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Maintenance Every 24 Months or 38,600 Km [24,000 Miles)

Always use the interval {Months, or Km [Mlles]) that arrives first. Perform the 12 Month or 19,300 Km (12,000
Miles] Maintenance Procedures and the following: : o

= Replace alr fiter (Sea section 11)

Change coolant and flush systetn (See Sectlons 0C, 06, OH, and 7)
* Adjust the valves (Ses section 9F)

* Check the fan hub (See section 7)

* Check the belt tensloner bearing (See section 7)

* Check the belt tenslon (See section 7}

Check the vibration damper (See Section 9E)

* Note: These maintenance procedures rust be performed by a tralned servics techniclan.

Coolant - Draln

Warning: Walt untli the temperature iz below 50°C
[120°F] before removing the coolant system pressure
cap. Fallure to do so can cause personal injury from
heated coolant spray. .

Drzin the cooling system by opening the draln valve on the @
radtator. A drain pan with a capaclty of 20 Itters [5 U.S. gallons]
wiil be adequate to hold the coolant. '
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@ Check for damaged hoses and lcose or damaged hose
clamps. Replace as required. Check the radlator for leaks,
damage or dirt bulid-up. Clean and repalr as required.

Cooling System - Flush

@ Ta clean the cooling system, back flush the radlator and englne
@ with clean waler.

Remave both radlator hoses from the engine. Attach the water
- supply to the Jower radiator connection and back flush the
radiator. If the radiator shows mineral builld-up, scale, rust.or
oll, use a heavy duty radiator cleaner and follow the
manufacturer's directions.

Remove the top heater hoae Attach the water supply to the
heater line and back flush the engine.

If the anglns shows mineral build-up, scaie. rust or' o, use a
heavy duty radiator cleansr and follow the manufacturer's
directions.

<= Reill the cooling system with a mbaure of 50% water and 50%
ethylene-glycol type antifreeze. Refer to tha Coolant
Specifications in Section OE.
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During filling, alr must be vented from the engine coolant
passages. The air vents through the “jiggte pin® apenings In the
thermostat out the top radiator hose and fill opening.

The system has a maximum fill rate of 12 liters/minute [3.5 U.S.
gallons/minute]. Do not excead this fill rate.

Install the pressure cap. Start the engine and operate it untll it
reaches a temperature of 809C [180°F]. Check the systsm for
lasks.

Warning: i the engine has been operating and the coolant
is hot, wait until the temperature i below 50°C [120°F]
before removing the pressure cap. Failure to do so can
cause personal Injury from heated coolant spray.

Caution: Re-check the cooling system 10 Insure total
gystem is full of coolant,

A

Maintenance Every 48 Months or 77,200 Km [48,000 Miles]

Maintenance Guidelines
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Always use the Interval (Morths, or Km [Miles]) that arrives first. Perform the 24 Month or 38,600 Km [24,000

Miles] Malnienance Procedures.
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Engine Systems - Flow Diagrams
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Engine Dlagrams

The fallowing drawings deplet flow the varlous engine systems. A knowledge of the systems can help you with
troubleshooting and general engine maintenance.

Fuel System

. Fugl from Supply Tank

Litt Pump

Low Pretsure Supply Line
FualWater Soparator Filter
Fuel Healer :
Fus/Watsr Dreln Valvs
Funl/Water Separator Filler
W.LF. (Water in Fusi)
Thermistor

Sload Borew

Low Prapsure Supply Line
{Rabart Bossh)

Aobert Bouch YE Disivibutor
Typa Injection Pump

. Turks Boost Control Line

. Control Module

+ Fuel Drain Manttold
(Redurn Foel 1a Tank)

. High Pressure Lines

. FAobert Basch, 17mm, Closed
Nozzle, Hole Type injeciors
+ KSB Valve

. Manual Shut Down

. TDC Timing Pin

e nopBhERaemn

Note: #10 Contvota Intake Heater,
KSR, Fuel Haater, WIF,

Exhaust System

1. Exhaust Valve

2, Exhayst Manifold {Pulse-Typa)
3. Dual Entry 1o Turbochargar
4, Turpocharger Exhaust Outiet

Intake Systom

. Intake Air inkat to Turbocharger

+ Turbecharger Alr 1o Inteke Meater Undl

. Intake Manitold Heater

+ Intake Manlfold (ntogral part of
Cyitinglar Hand)

. Intake Valve

m AN -
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Cooling System

Cylinder Block

1. Coolant Inlet

2. Pump Impeller

3. Coglant Flow Past
Oll Cooler

4. Coolant Flow Pasi
Cylinders

& Covolant to Cylinder
Head

8. Tranamigalon Ol

Cooler L e ]

7. Caalant Flow to : <= Cylinder Head
Transrseion Ol 1. Coolant Flew from Cylinder Block
Cooler 2. Coolant to Thermastat Howsing

8. Coolent Flow from

D Thermostiat
Closed Open
1. Cooleni Flow Past Injecter 5. Bypass Closed
2. Thermostal 5. Coaoiant Flow Back
3. Coplant Bypass Passage to Radlator
4. Coolant Flow to Pump Inlet

Lubricating Oil System

Tha schematics an the next three pages illustrate the engine oll iubrication system. The arrows indicate the flow path
of the ol. The lubrication pump draws oil from the pan and forces it through the lubrication system. The pressure
regulation valve controls the oil pressure in the system. The filter bypass valve ensures a supply of ol in the event
the filter becomes plugged. The piston pins are lubricated by the splash from the pisten cooling nozzles. The oil
purap idler gear bushing is pressure lubrcated. The remainder of the front gear traln is lubricated by ofl carry-over

and splash. P

Lubricating Ol
Cooler {3);

Full Flow

Gorotor Lubricating Prassure Regulating Filter Bypass
Oil Pump (1} Valve {2) Valve (5)
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Lubrication for the Turbocharger

Lubrication for the Power Components

Nain Qil Rifle
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Lubrication for the Overhead

Rocker Lsver
Bore
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Engine Specifications

Description

General Engine Daia

Borg - mMm [In] e annan

Stroke - mim [iN]  cceveecvecmnrenes
Displacement - liter {in.3]

Engine Welght (Dry) Less Plywheel and Elecirc kg fibs.]
Firing Order .......cocmmmrneccreseenn,

Valve Clearance - Intake - mm [in.]
Valve Clearance - Exhaust - mm [in.]

Compression Ratio

Rotation, viewed from front of engine

Aspiration ...........

Lubrication System

Qil Pressure at Idle - (Minimurm Allowable) kPa [PSI]

Oll Pressure at Rated - {Minimum Allowable) kPa {PSI]
Regulating Valva Opening Fressura kPa [PSI] .
Differential Pressure to Open the Filter Bypass Valve - kPa [PSI]
Qil Capacity of Pan - Iiters [U.S. guarts] High Mark
Qil Capacity of Pan - liters [U.S. quarts] Low Mark
Qil Capacity of OR Filter - liter {U.S. quart]

Cooling System

Total Cooling System Capacity* (Manugl) liters [U.8. quarts]
Total Cooling System Capaclty* {Automatic) liters [U.S. quarts}
Coolant Recovery Tank Iiter [U.S. quart]
Cooling Capacity (Engina only) liters JU.S. quarts]
Standard Modulating Thermostat Maximum Range Start to Fully Open - ¢C [°F]
Pressura Cap - kPa [PSI] 110°C [230°F] System.

Intake Air, Exhapst Systems

Maximum Allowable Intake Restriction at Rated Speed and Load
with Dirty Alr Fiiter Element - mm Hz0 [in. HzQ]
Maximum Allowable Exhaust Restriction (Back Pressure)
at Raled Speed and Load - mm Hg [in. Hg)

Fusel System

Maxdimum Allowable Restriction to Fuel Lift Pump - mm Hg [in. Hg]
Maximum Allowable Fuel Return lina Restriction - mm Hg [in. HG] .o

Electrical System

Minimum Recommended Battery Capacity with Accessories - 12V Starter
Maximum Allowabla Resistance of Starting Circult - with 12V Starter - Ohms ...l .

* Cootant Recovery Tank not included in Total Cooling System Capacity.

.........................................................

...........................................................................

.................................

Lubrication and Maintenance
DODGE Turbo Diesel

Specification

. 102 [4.02)]

120 [4.72]
5.88 {359]
399 [880]
1,5,3624

25 {.010]

51 [.020]
17.5:1
Clockwise
Turbecharged

69 [10]
207 {30}
414 [60]
138 [20]

. 10.5 [11]

8.6 [9]
95 [1]

14.7 [15.5]

v 16,7 [16.5]

85 [1]

105 [11.1]

83°C [1819F) to 95°C [203°F]
103 [15)

635 [25]

177.8 7]

95 [3.75]
518 {20.4]
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Coolant Specifications

Use antifreaze during all seasons 1o protect tha engine cooling system from corrosion as well as freezing dameags.
The antifreeze should be changed avery two years,

A mixture of 50% water and 50% ethylene-glycol base antifreeze is required for operation of the engine In
temparature environments above -37°C [-34°F]. A mixture of 40% water and 60% antlfreeze is recommended for
temperatures belaw -37°C [-349F].

Note: In Tropical climates where antifreeze availability may ba limited, usa a corrosion inhibitor (Cummins liquid
DCA) or equivalent to protect the engine cooling system,

Oil Viscosity Recommendations

The use of 2 multi-grade lubricating oll has been found to improve oll consumption control and improve engine
cranking in cold temperatures while maintaining lubrication at high operating temperatures. A multi-grade of, with a
viscosity grade as shown in the following table is recommended. The use of single grade lubricating oil s not
recomimended, -

- | T 15W40

a2°C |{]]  10°F cmmmmm

t 10W30
-18°C | L R ——— '

With Without Block Heater
10W30

Block Synthetic Oil**
-23°C @ Y LT - Heater SWEO

Note:*20W20 is not considered a multi-grade oil.

Note:** The same ofl change interval s to be followed for synthetic oll as for petroteum based of,
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Arctic Operations

Where thers are no provision to keep the engine warm when it Is operating in amblent temperatures consistently
‘helow -23°C [-10°F], use a lubricating oll that meets the fallowing requiremants.

SAE 5W30 viscosity grade synthetic oils may be used provided they meet the minirum viscosity at 100°C [2129F).

Parameter Test Method Specifications
Performance QUaILY ..o ccceemrenie e recsrree e s AP| Classffication CE-8@, CE-8F, CD-5F, or CC/CD-SF
VISCOSIHY oot et esi st e ettt 10,000mPats Maximum at -35°C [-31°F)

4.1 mm2/s Minimum at 100°C [2129F]

Pour Pofit (ASTM D-97} ... sinsnsmmsnsinanisans Minimum of 5°C [9°F] Below the
Lowest Expected Ambient Temperature

© . Sulfated Ash Content (ASTM D-874) ..ceiverveenrermnains Maximum of 1.85% by Weight Maximum

Fuel Specifications

The Cummins Turbo Diesel engine has been developed to take advantage of the high energy content and genarally
lawer cost No. 2 Dlesel Fuels. Experience has shown that i also operates satisfactorily on No. 1 Diesel Fuels or
ather fuels within the following specifications.

Fuel Property Specification Lab Test Methed

VISCOSRY  coccvrvrevecinens (ASTM D-445) ........... 1.2 10 5.8 CentiStroke [1.3 to 5.8 mmy per Second] at 400G [104°F]

Celane Number ... (ASTMD-813) ....... 40 minimum except in cold weather or In service with prolonged
low loads, a higher cetane number is desirable.

Sulfur Content  .......... (ASTM D-129 or 1552) Not to exceed 1% by weight.

Water and Sediment  (ASTM D-1798) ......... Not to exceed 1% by weight.

Carbon Residue  ...... (Ramshottom

ASTM D-524 or 189} . Notto exceed 1% by weight on 10% residue.

Fash Polnt ............... (ASTM D-93} ... 520C [125°9F] minimum. Certain marine
registries require higher flagh points.

Denslty ...ccvvvireenenrns (ASTM D-287) .......... -11069C [30to 429F] A.P.l. at 16°C [60°F] 0.816tc 0.876 Sp. Gr.

Cloud Polnt ............. (ASTM D97} ....cocoe.. -120C [10°F] helow lowest temperature expected to operate at.

Active Sulfur Copper

Strip Corroslon ......... (ASTM D-130) .......... Not to exceed No. 2 rating after 3 hours at 50°C [1220F].

ASh oo, (ASTM D-482) ......... Notto exceed 0.02% by welght.

Distillation ............... (ASTM D-86) ......ccooue Thes distillation curve should be smooth and continuous. At least 90%

of the fua! should evaporate at less than 36000 [680°F]. All of the
fuel should evaporate at less than 385°C {725°F].

*Nao. 1 Diese! Fuels should only be used where extended arctic conditions -239C [-10°F] exist.



SCHEDULED MAINTENANCE FOR VEHICLE EMISSION CONTROL & PROPER VEHICLE PERFORMANCE

HEAVY DUTY CYCLE - DIESEL ENGINES

MILEAGE IN THOUSANDS (1)
" CONMPONENT MAINTENANCE  KILOMETERS IN THOUSANDS (1)
EMISSION RELATED

Engine Alr Fiter - Replace@ At - » - - - - - - - - --o- oo m o
Englne Alr Flter - Claan At (Inspect Ak Inlet Pipe)
NON-EMISSION RELATED

Alternator Brushes-Replace - - « - - - - - - = - - = -2 - - - - - .o

Engine Cootant - Flush and Replace at 24 Months
Or [24,000 Mifes] 38,600 Km - - - = - = - o - - e e o e e m oo oo

Engine Cootant Condition, Coolant Hoses and Clamps
-CheckEvery12Months - - - - - - - - - - = v o o m i e oo e -

Engine Ol - Change Every6MonthsOr - - - - - - - - - - - v - - - - -
Engine O1 Filter - Replace At Every Of Change - - + =+ = =+ = = = - -
FualFiter - - - -« - - - = s e e e e i e ameacaaeas
Driva Belt - Check Condition and Beplace AsNecessary - - - - - - - -
Vibration Damper-inspect - - = = = = = -~ - = = - = - - - - - et -

Underhood Rubber and Plastic Components
- Checkand Replace ifNecessary - - - -« < === s = s mn - mmaw

Valve Adjustment « - - - « - = ¢ o m s o e e b s e e

6

12
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Fiuld Capacities
Engine Crankcase

5.0 Liter Dlasel (HIghMBIK) .o vorvereenenneiaiiieananarnnnaaanns 10.4 liters* [11.0 U.5. quarts]”
*Add 0.9 liter [1 U.5. quart] for filter change
Cooling System
5.0 Liter Dlesel (MBALAI .. .ovevvreeriorerucrmenonnsseniosineoens 14.7 liters [15.5 U.8. quans]
6.9 Liter Digsel (Automatic) ......covavirinriiniarinn i 15.70ters  [16.5U.8. quarts]
Coolant Recovery TankK  ..........oiveirriarinicnniaininonnnaninias 1liter [0.9 quari]
Front Axle
DANGBO/BT ..ttt ey e e e ie e +- 30liter * [6.3 pints]
Rear Axle -
DENATO/T] oot e e e et s iae ettt a e e 3.3 lters [7.0 pinis]
Transmisslon
Manual Shift
v S S 3.3 liters [3.5 U.S. quarts]
Automatic
Chrysler A-T27 (Diesel} .. ..vvivrieniir i 10.4 liters {11.0 U.5. quarts]
Transfer Case 4WD Models
301 2.1 lters [4.5 pints]
Fuel Tank
Standard 5.9 Lher Diesel Engine ... . ... iviiii it ity 68 liters [30 gallons]

Power Steering -

Bl e et 1.29 liters [2.7 pints]
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Recommanded Lubricants, Fuels and Fluids

Section OH
Contents
Subject Page
Recommended Lubricants, Fuels and Flulds . ...... oot et in it i it iaicar e aarrsrontorannnnnnns oH-2
1TEUS ..oorernere e - DS N PR NN ... 0H-2
1+ 1 -1 0 0H-2
3. Automatic Tranamission I .. .. .. it it e cet e rararartas e e st nean oH-2
4 Manual Transmisslon Ol ... ... v vt vt iie it aervar s anrarnraeranrarasrecnasarseansinesa DH-2
I V1 110~ =4 0H-2
6. Power Steerng Fluld ... .. ... .. a s 0H-2
7. v Ling Sl SplNG ...t i e e re e ey oH-2
8. Rear and Front Axles (Conventional and Limited Slip Differentials) _......... ... .. .. ... ... ... . .. 0H-2

O, Transfar Case (NP-20B) .. ... it it e e i i et i aaans oH-3
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?choinmended Lubricants, Fuels and Fluids
. FUe

No. 2 Dlesel Fuel

Na. 2 Climatized Diesel Fuel

Mo. 1 Dlesel Fuel

Note: No. 1 Diesel Fuels should anly be used in axtended Arctic conditions, -239C [-10°F] and below.

2. Engine Oil*

A.P.l. Quality CE-8G, CE.SF, CD-8F, or CC/CD-SF
Max sulfated ash content of 1.85% mass is recommended for all oil used in this engine.

Operaling Tempearature
MOPAR P/N 4467720 ....... 0.95 liter [1 U.S. quart]
1BW-40. .. ... Above -10°C [14°F]
MOPAR P/N 4467718 ....... 0.95 liter {1 U.S. quart]
TOW30 .........ccinae. -102C [149F] to -23°C [-109F]**

**Nota: with Block Heater.

3. Automatic Transmission Flutd*
MOPAR ATF Plus. {Automatic Transmission Fluid Type 7176)
MOPAR P/N 4487721 ....... 0.95 liter [1 U.S. quan]
Nota: If above Is not available use MOPAR Dextro il

4. Manual Transmission Oil*

5W-30 Engine Cil
MOPAR P/N 4467717 ....... 0.95 liter [1 U.8. guart]
Note:lf not avallable use; SAE 5W-30 {A.P.l. Classtication for service SG or SG1CD).

5. Antifreeze*

MOPAR P /N 4267020
Note: If not available use; Prestene ll, Peak or antifreeze containing Alugard 340-2 Inhibitor system.

6. Power Steering Fluid*

MOPFAR Powar Steering Fluld P/N 4318055
Note: Do not use Gear Oll, Automatic Transmisslon, or Hydroboost Power Steering Fluid.

7. Drive Line/Slip Spline*

MOPAR P/N 4318063
Moly Disulfide Grease (NLGI Grade 2 EF)

8. Rear and Front Axles {Conventional and Limited Slip Differentials)*
MOPAR Hypoid Lubricant. (A.P.l. Speclfication GL-5)

MOPAR P/N 4318058
SAEBOW-D0 . ... 0.95 liter {1 U.S. quari]

Limited Slip Differential add:
MOPARP/NAMBOB0 ........coiiriiiiiiianianaan. 118 milliliters [4 ounces]
Recommended SAE Grade Anticipated Temperature Range
SAE 140, SAE 8DW-140, SAE85W-140 . ............... Above 320C {900F]
SAE 90, SAE 80W-90, SAE 80W-140, SAE85W-140 ...... 320G [90°F] to -23°C [-10°F]

SAE 75, SAE 75W-90, SAE 80W, SAE BOW-140 ... ..... Below -23°C [-10°F]
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9. Transfer Case (NP-205)*
Multipurposa Gear Qil (A.P.i. spacification GL-5 or engine olls labeled A.P.l. Service SF/CC or SF/CD)

SAE Viscosity Grades - Multipurpase Gear QOlls
I the antlcipated minimum atmospheric temperature will be:

Use SAE 140 ......cccccnieiionias Above 3200 [90°F] .
USESAE D0 .ooovovrercrrerrerennene 329G [B09F] to -23°C [-10°F)
Use SAEBD ..o Below -23°C [-10°F]

SAE Viscosity Grades - SG or 8G/CD Engine Ol
Use SAESD ..ovcerssrenrccacniems Abova 0°C [32°F]
Use SAE3D oo Balow 0°C [32°F]

* Use the Lubricants and Coolants listed or Lubricants and Coolants containing equivalent properties.
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Power Steering and Vacuum Pump
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CUMMINS
TURBOC DIESEL

CLow
FUEL

DIESEL FUEL ONLY

BRAKE B (@

WATER [N FLEL
WAIT TO START

ANTI-LOCK

Service Brakes
DODGE Turbo Diesel
Power Steering and Vacuum Pump

The vacuum pump and power steering pump Is one assembly
which is driven from a common shaft from the front gear train.

To service either pump, the complete assembly must be
removed from the front gear housing.

Power Steering Pump
A Caution: Ba sure the pump is not low on fluid.

@slf the steering becomes hard to tum, either continuously or
intarmittently, the power steering pump could be at fault.

Retarence the "Power Steering Pump' section of the 1989
Service Manual for the Rear Wheel Drve Trucks D&W 150-350
Ramcharger, for diagnostic and service procedures.

Message Center Lights - Brake System

The engine warning light panef on the dash contains five
warning Indlcator lights: Brake, Water in Fuel, Walt to Start,
Anti-bock, and Low Fual,

The Brake light is connected to a sensor that monitors vacuum
in the brake booster system. The Brake light when lit indicates
LOW VACUUM. If this light is lit, the brake system must be
serviced,

Note: The brake light will also be actlvated when the parking
brake iz on or there is a hydraulic brake failure.

Vacuumn Pump

The vacuum pumps provides vacuum for the brake booster,
dash controliers, ete..



Service Brakes Power Steering and Vacuum Pump
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The vacuum sensor Is mounted under the left hood hinge inthe
engine compartment and vacuum is supplled by a hose teed
off of the check valve in the brake booster.

Note: The sensor will activate the brake light on the warning
light panal in 10 seconds or less when the vacuum drops to 8.5
In Hg. or less in the brake systam.

S D4
' e _ G
/ AT A A N

15mm BI
Remove the vacuum and the power stesting pump assembly. @

Clean the gasket from the engine gear cover.

Disassembly o |3J

Make & pin as lustrated from 8mm or 312 inch hardened drill : .
rod or a 10.9 or SAE Grade 8 capscrew. mm

[-312 in.] |

50.8 mm
[2 in]

Insart the pin into the pump shaft and screw & Mi4-2mm m
threaded capscrew in against the pin,

\[( : o

—

O
|5
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Tighten the capscrew against the pin, drawing the
gear/eccentric/bearing assembly off of the powsr stesring

pump shaft.

Check the gear for excessive wear or damage on the gear,
@ If the gear /eccentric is not damaged, do not separate them.

Howevaer, if there is damage, press the eccentric cut of the
gear.

Use a flat plate over a new gear and press it on to the sccentric
until it bottoms. :
»
i Visually inspect, and rotate tha bearing by hand. If the bearing
looks good and feels smooth to the fum, do not separate.

% It the bearing/eccentric is bad, press the eccentric out of the
$2) bearin
CAY ¢

Using the approprate size sacket or tool that will press only on
the inner race of the bearing, press it on until it battoms.




Service Brakes
DUDGE Turbo Diesel
15mm

Remove the four nuts and separate the power steeting pump
from the vacuum pump housing.

Rernove the push rods from the vacuum pump housing.

Inspect the push rods. They should slide smoothly in the
bushings but should not move side to side.

10mm

Remove the diaphragm assemblles from the housing. If the
diaphragms are bad, they must be replaced as a unit.

Remove and discard the

o-rings from the center bare and push

Power Stearing and Vacuum Pump
Page 55

R
@

&9

Rl
&
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Searvice Brakes
DODGE Turbo Diesel

“ Clean parts In hot water and detergent or use a solvent and

| - blow dry with comprassed air.

% Reassembly

Install the two spacers an the studs on the power steéring
pump.

BJ- 15mm

é’% Install the accessery drive support on the power steering pump
e using a new o-ring lubricated with engine oil. Install the four

retaining nuts.

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

BJ install the gear/eccentric/bearing assembly by pulling it onto
- the power steering shaft with a 3/8 Inch 18 thread capscrew
- with a flat washer threaded into the power steering pump shaft,
' Pull It on untfi it bottoms.

Caution: This is a press fit and will require a minimum of
SAE Grade 8 capscrow for thread atrength.

Ramove capscrew and washer after pulling eccentric on 1o the
shaft.
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Lubricate the push rods with engine oil and install them In
housing. o :

Install new o-rings on the diaphragm assemblies.

Lubricate with engine oil.

omm
Install diaphragm assembiies.

Torque Value: 9 N-m [7 fi-ibs]

D&

16mm

Install the assembly onto the engine with a new gaskal.

OBE

Torgue Valua: 77 N-m [57 fi-lbs]

Specifications

Pawer Steering Pump to Vacuum Pump ST Torque Value: 24 N-m [18 ft-lbs]
Vacuum Pump to Vacuum Pump Drive Housing _ R Torque Value: 5 N-m [7 ftdhs]
Vacuum Power Steering Pump to Gear Housing  ...... vere : Torgue Value 77: N=m [57 ft-Ibs]
Operaling Range e e s e e 25.8.5 In-Hg.

Note: If the system drops below 8.5 in Hg for 10 seconds, zhé brake ;}varnlng light will be activated on the message
cernter. : E : .
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General Information

Clutch
DODGE Turbo Dieset

The cluiches used are a sing'e, dry disc type with no adjustment for wear being provided. Since the clutch housing -~
has provisions for ventilation, condensation frem steam vapors tend to accumulate an the internal clutch
mechanism when the vehicle is steam cleaned. The facings of the disc will absorb molsture, and the force exerted

by the cover plate assembly, will bond the facings to the fiywheel and/or the cover plate assembly, if the vehicla is
atlowed to stand for some time before use. If thls conditlon occurs, it will necesslitate replacement of the dise- =~
assambly, fiywheel, and/or the clutch assembly. immediately after the cleaning cperaticn, start the enginean"sllp — -
the clutch® in order to dry off the disc assembly, cover plate assembly and flywhesl.

Clutch Pedal and Bracket

The clutch pedal is connacted to the releasa fork through a
hydraulic master cylinder {1} and slave cylinder (2}, The slave
cylinder, master cylinder and reservolr must be replaced as an
assembly.

The upper end of the clutch pedal pivots in the pedal bracket
on twe nylon bushings. These bearings do not require periodic
iubrication.

Conditlon
Clutch Chatter

Clutch slipping

Difficult Gear
Shifting

Clutch Nolsy

(@)
)

(c)
)

(@)
)
(@
(©)
()
o

(c)
d)

Service Dlagnosis

Posslble Cause Corrsction
Worn or damaged disc assembly.’ (a) Replace disc assembly.
Grease or ol on dis¢ facings. {b) Replace disc assembly and correct
: cause of contamination.

Improperiy adjusted cover assembly.  {(¢) Heplace cover assembly.

Brokan or ioose engine mounts. (d) Replace ortighten mounta.

Bumad, worn or oil soaked facings. () Raplace disc assembly and corract
cause of contamination.

Weak or broken pressure springs. (b) Replace cover assembly.

Warn or damagad disc assembly. (a) Replace disc assembly.

Impropety adjusted cover assembly, {b) Replace cover assembly.

Clutch disc splines sticking. ¢} Remove disc assembly and free up
splines or replace disc.

Woin or dry pllct bushing. {d) Lubricate or replace bushing.

Worn release bearing. - (a) Replace release bearing.

Worn disc assernbly. (b) Replace disc assembly.

Wom release lgvers. (¢) Replace cover agsembly.

Worn or dry pitot bughing. {d} Lubricate or repface bushing.



Clutch
DODGE Turbo Dleset

Service Procedures
#/18 Inch |

improper operatich or excessive wear may Impair the clutch
function to a point whare it may bha nscessary to ramove and
replace the disc and /or cover assembly. Handle the clutch and
the disc carefully to avold contaminating the frictlon surfaces.

Replacement

C)

Remove the transmisslon.

R
i)

Service Procedures
Page 6-3

9/18 Inch

Remove the clutch housing, release fork and bearing @
assambly.

Mark the clutch cover and flywheel, to maintain their same
relative pashtions when reinstalling clutch assembly,

Insert a universal alignment tool through the clutch disc hub to
prevent the clutch dige from fafling and damaging the facings.

q
&

12 Inch -

Loosen the clutch cover attaching boits. Remave the clutch
cover assembly and disc from the fiywheel.

R
®,

aii T

i I
g AN
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18mm

Remove the Rywheel from the crankshaft. Handle the élutch
cover assembly and flywhes! carefully to avold contaminating
the friction surfaces.

nspect for oil leakage through the engine rear crankshaft ol
sedl. If leakage is noted, it should ba corrected at this time.

The friction face of the flywhesl should have a uniform
appearance throughout the entire clutch contact area. lf there
is evidence of heavy contact ¢n one portion of the wear circle
and a very light contact 180° from that portlon, the flywheel:
may be impropetly mounted or gprung. In either cass, a dial
indicator mounted on the clutch housing with the plunger in.
contact with the wear circle, should show no more than .76mm
1.003 inch] runout throughout complste rotation of the flywheel.

The friction face of the flywhesl should also be free from
excesslve discoloration, burned areas, small cracks, grooves
or ridges. Wipe the friction surface of the flywheei with
kerosene, mineral apirits or other suitable solvent.



Clutch
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The drive pinion pilot bushing, pressed in tha flywhesl, should
be smooth and show no excessive wear, The bushing 1.D. must
be no maoare than .127mm [.005 inch] out of round.

The and of the transmission main drive pinicn should be
smooth and bright, without grooves and ridges.

Tha disc assembly should be handled without tocuching the
facings. Replace the dise if the facings show evidence of
grease or oll scakage, or wear to within less than .Q15 Inch of
the rivet heads. Tha hub splines and splines on the
transmisslon main drive pinlon should be a snug fit without
signs of excessive wear. Metallic portions of the disc assembly
should be dry and clean and show no evidence of having been
het. Each of the arched springs between the facings should be
unbroken and alf rivets should ba tight.

Wipa the friction surface of the pressure plate with kerpsens,
mineral spirits, or other sultable solvent.

Service Procedures
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Using a straightedge, check the pressure plate faor flatness. The
pressure plata friction area should be flat withln .076mm [.003
inch] and free from discoloration, burned areas, cracks.,
grooves or ridges.

The bearing contact area of the refease dlaphragm should have
a uniform wear pattarn.

Using a surface plate, test the cover for flatness. All sections
around the attaching bolt holes should be In contact with
surface plate.

Examine the eondition of the clutch release bearing. The clutch
release bearing is a prelubricated, sealed thrust bearing and
should hot be immersead In sclvent. The bearing should turn
fraely when turned by hand under light thrust load, with no
evidence of roughness. if the bearing is nolgy, rough or dry,
replace the complete hearing assembly with a new assembly.
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Installation

The drive pinion pilot bushing in the flywhee! requires a grease
that will stay in place during high temparature operation. Use
MOPAR Mult'purpose Grease, Part Number 4318063 (ar
equivalent), which Is a grease of this type and Is recommended
tor all clutch [ubrication points.

Service Procedures
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Muit-Purpose
Grease

19mm, 1/2 Inch

tnstall the flywheel. Instalt the clutch cover assembly and disc
on the flywhasl, being caraful to propertly align the slignment !
marks made before removal. Insert a universal clutch alignment

tool through the clutch disc into the pllot bearing to keep the

disc centered while the cover plate capscrews are installed.

Torque Value:
Flywheel to Crankshaft 137 N-m [101 ft-lbs]
Clutch Cover to Flywheel 23 N-m [17 ftdbs]

Caution: To avold distortion of the clutch cover, the bolts
should be tightened a faw turns at a time, alternately,
until they are all seated. Tighten to specillcations.
Removae the clutch disc alignment tool.

9/16 Inch |S_|

install the clutch housing and torque all the cluteh housing ;ﬂg
belts to the transmissicon adapter. <

Torque Value:

Clutch Housing Bolts to
Transmission Adapter {3/8" 41 N-m [30 ft-lbs]
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Specificatlons
13 Inch Clutch with 5.9 Liter Diesel Engine
ModelDisc(F&S) ................ 431861 905160  FaclngMaterial . ....... ...
Model Cover Plate (F&S} .......... 133482086037 HeleaseBearing ..........
Actustion ..................c..... Hydrautic _
Facing-Thickness Total ............ .394 inch PilotBearing .............
Total Pressure {Lbs.)  ............. 2340 Hub Spline Diameter .......
No. of Diaphragm Spring Fingars ... 24 Vibration Damping Springs ..
Application
Ciutch Transmission Cover &Pressure Disc
Size Speeds Plate Assembly Assembly
13 Inch 5 4429153 4420151
Cover and Prassure Plate Identification
Chutch Assembly Plate Load Springs
Size Part Number in Pounds No. & Color
13 inch 4420152 2340 Diaphragm Spring
Clutch Disc Identification
Clutch Assembly Facing Diameter Springs
Size Parl Number Outakis x inside Number & Color
13 inch 4429151 13x7.28 8 Orange
Tightening Reference
Newton
Meters
Clutch Cover 1o Flywheel Capscrews (5/167) 23
Clutch Fork Pivot 41
Clutch Housing to Engine Capscrews (3/8") H
Fywhsel to Crankshaft Capscrews 137
Transmission to Clutch Houslng Capscrews 47

DODGE Turbo bigsel

Raymark M3400
Permanently Lubricated
Baill . .
Ollite Bushing o
1 1/4 inch (10 splines) .

8 main-stage

 Bprestage

Engine

- Mounting Bolt
-. Qircle Dia.

345.0mm. -

[13.58inch] . -

Foot -
Pounds
7
[30]
[30]
[1o1]
[35]
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Cooling System
Cooling System Components and Flow

The following ilustration identifies the significant features of the coolartt system,

1. Coolant is drawn from the radiator by the Integrally mounted water pump. Tha output from the water pump
emptles into the ofl cooler cavity of the cylinder blpck.

2. The coolant then circulates around each cylinder and crosses the block to the fuel pump side of the engine.

3. Coolant then flows up imo the cylinder head, crosses over the valve bridges and down the exhaust manifold
side of the engine to the integral thermostat housing.

4. Asthe coclant flows across the head toward the thermostat housing, k providas cooling for the injector nozzle.
When the engine Is below operating temperature, the thermostat is closed, and the coclant flow bypasses the
radiator and goas to the water pump inlet via Internai drillings in the block and cylinder head.

When operating temperature is reached, the thermostat opens, blocking the bypass passage ta the water pump and
opening tha outlet to the radiator.

- Never operate the engine without a thermostat. Without a thermostat, the coolant will not flow to the radiator
and the engine will overheat.

Cylinder Block C

1. Caoolant Inlet

2. Pump lmpeller

3. Coolant Flaw Past
Oil Coogler

4. Codlant Flow Past
Cylinders

%. Coolant to Cylinder
Head

6

7

. Transmissien Oil . :
Cooler ~ N

- £oalant Flow ¥ _cylll'ldal' Head
Transmission Ol - ot Flows from Cyinder Blaok

Cocler 2. Coolant o Thermostat Housing
B. Coclant Flaw from

AL
N

Transmisalon Oil D Thermostat
Cilosed Open
1. Coolant Flow Past Injecter 6. Bypasz Closed
2. Thermogtat 6. Coolant Flow Back
3. Coolant Bypass Passage to Radiator
4. Coolant Flow to Pump Inlet
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Cooling System Malfunctions - Diagnosis

The function of the coolant system [s to maintain a specified
operating temperature for the engine. Some of the heat
generated by the engine is absorbed by the coolant flowing
through the passages in the cylinder block and head. Then,
heat Is removed from the coolant as it flows through the
radiator. When you troubleshoot overheating, remamber that
toa much cil in the cit pan can cause additional heat from
frictlon when the rod journals are submerged in off,

Overfilling the englne with oil raises the ol temperatura. This
additional heat is transferred to the coolarnt system at the ol
cooler.

The system Is designed to use a specific quantity of coolant. If
the coolant level Is low, tha engine will run hat.

Note: The engine or system has a leak K frequent addition of
coolant Is necessary. Find and rapair the leak. '

Cautlon: The engine coolant passages must be
completely filied with coolant.

During operation entrapped air mixas with the coolant which
results in cavitation corrosion and poor heat transfer. Highly
aerated cootant can cause localized overheating of the cytinder
head and block which can result In & cracked head, scored
cylinder or blown head gaskst.

A

Cooling System Malfunctions - Dlagnosis
Page 7-3
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Cooling System
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During filing, air must be vented from the engine coolant
passages. The alr vents through the “Jiggle pin* openings to the
top radlator hose and out the fill opening. : :

Note: Adequate venting is provided for a fill rate of 14
liter/minute [3.5 U.S. gallon/minuts). o

Caution: Never use only water for engine coolant. In
tropical climates where antifreeze avallabillty may be
Imited, uge & corroslon inhibitor {[Cummins Liquid DCA)
1o protect the engine cooling system.

A mixture of 50% ethylens-glycol base antifreeze Is required for
operation of the engine in temperature environments above
-37°C [-34°F]. A mixture of 40% water and §0% antifreeze Is
recommended for temperatures below -37°C [-34°F).

Cautlon: The small holes In the head gasket ar
especially susceptible 10 plugging. :

Water will cause rust formation reducing the flow in the smaller
coclant passages. :

Cautlon: Thase holas are orifices and thelr slze Is
critical. Do not enlarge the size of the orfices. To do so
will disturb the coolant flow and will not solve an
overheating problem.

Also, water usad as a coolant for even a relatively short period
can resuit in the cup plugs rusting through allowing the coolant
1o laak. :

Note: A sudden loss of coolant from é heavily loaded ehglna
can rasult in severe damage to the pistons and cylinder bore.
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Pressure Caps

The system is deslgned tc use a pressure cap to prevent
boling of the coolant.

An incorrect or malfunctioning cap can result in the loss of
coolant and the engins running hot.

The cap specified for thls system is:

Syetem Cap
110°C [230°F] 103kPa [15 PSI]

Alr In the coolant can result In loss from the overfiow when the
asraied coolant [s hot. The heated air expands, increasing the
pressure in the system causing the cap to open.

Similarly, coalant can be disptaced through the overflow if the
head gasket leaks compression gasses to the coolant system,

The operating pressure of the coolant system and the
lubricating system can result in the mixing of tha fluids if there
is a teak between the systemns: head gasket, ol coaler, ete.
{refer to the Lubricating System).

Note: Transmission oll can also leak into the coolant through a
faulty transmisslon olt cooler.

Water (Coolant) Pump

The water pump pulls coolant from the bottom of the radiator
and pumps it through the engine back to the top of the radiator
for conling. Reduced or Interrupted flow will result in the englne
runhing hot.

Cooling System Malfunctions - Diagnosis
Page 7-5

l




Cooling Systern Malfunctions - Diagnosis

Fage 7-6

.

0

Cooling System
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The pump is belt driven from the crankshaft pulley. An
automatic belt tensloner is used to prevent the belt from
slipping on the pump pulley. A malfunction of the tensioner will
cause the water pump impeller io rotate at a slower speed
raducing the amount of coolant flow,

The coolant flow can also be reduced i the Inlet hose to the
water pump ccllapses. A hose wifl usually not coliapss whils
the angina Is running at low speed. Check the hose while the
engine Is running at rated speed.

Note: Ba sura the engine is warm, a minimum of 83°C [1819F],
50 the thermostat is apen. :

A worn or malfunctioning water pump will not produce the flow
required to prevent the engine from running hot. However, be
sure to check the other possibllities indicated. in the
Troubleshooting Logic before checking the flow or replacing

the pump.

Asg stated In the coolant discussion, an obstruction in the
passages can interrupt flow. :



Cooling System
DODGE Turbo Diesel

Radiator Alr Fiow

Air forced through the fing of the radiator by a fan cools the
coolant pumpsed through the radiator, Environmental debris
{paper, straw, lint, dust, etc.) can obstruct the fins and stop the
flow of air which will reduce the cooling sffect of the radiator.

A slipping belt will result in a slower fan speed and reduced
cooling. A maifunctlon!ng automatic belt tensloner can be the
probiem

Note: Check the bearings in the fan hub and other pulleys to
make sure they are not causing excessive belt slippage and
vibratlon,

Thermatic fans cperate only as needad to keep the coolant at
the correct temperature, If the fan does not operate when the
coolant temperature increases, the engine will run hot. If the
fan does not shut off when coolant temperature decreases, the
engine will run cold.

Note: Make sure that the coolant tempaerature sansor s
functioning correctly.

Anincorrect fan shroud or obstructions can reduce air flow and
cause the engine to run hot.

Note: Check to be sure air is not re-circulating. Check for
missing baffles.

Cooling System Malfunctions - Diagnosis
Page 7-7
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Thermostat

The thermostat controls the coolant temperature. When the
coolant temperature is helow the operating rangs, coolant is
bypassed back to the inlet of the water pump. When the
coolant temperature reaches the operatlng range, the
thermostat opens, sealing off the bypass, forcing coolant to
flow to the radiator.

A Cautlon: Nevar operate the englne without 2 thermostat.

Without a thermostat the path of least reglstance for the
coolant Is through the bypass 1o the pump Inlet This wiil
cauee the engine to overheat.

_ An Incorrect or malfunctioning thermostat can causa the
LS / engine to run too hot or too cold.
" ! :
‘__/ .

"
[
L

As previously discussed, {iggle pins are fitted to openings In the
thermostat flange, to vent air from the cooling system during
fill, and to act as check valves to block the flow of cooclant
through the openings during engine operation.

Mota: A missing jiggle pin can cause the engine to run cold.
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With the Jiggle pins sealed, the flow to the radiator is controlled
by the thermostat responding to the engine coolant
temperature.

Gauges, Overfuellng and Loading

Gauges and sensors are used in the system to measure the
coolant temperature, These can maifunction and provide an
incomract tempetature indication.

Caution: Overfueling can cause the engine to overheat A
Make gure that the fuel pump is calibrated correctly.

Cautlon: Constant overloading (lugging) can cause the A \
engine to run hot. {
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m Cooling System Replacement Procedures .
@ Prive Belt - Replacement

8\
D(‘:v 2/8 Inch Drive Bar

Lif the tansionher to remove and inatall the drive belt.

“.—. @( Without Air-- f’l Two variations of Belt Drives are avallable on the 5.9 Liter

| g=Conditoning Diesol.
= i‘ﬁﬁ‘% s
Qe P % 1. With an Air Conditioning Option

"B l;‘ i -
NP 2. Without Alr Conditioning

Both Balt Drive Systems use an automatic belt tansioner.

m Belt Tensloner - Replacement
@ Preparatory Step:
= Remove the drive belt

ISJ 13mm

@ Remove the capscrew and roplace the tensloner.
% Torque Value: 43 N-m [32 ft-bs)

Sk




Cooling System
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Fan Pulley - Replacement
38mm

Hemove the fan.

The thermatic fan housing is threaded onto the fan hub shaft,

with left hand threads. Turt the 36mim nut clockwise (gs viewed
from tha front) to loosen.

Cooling System Replacement Procedures
Page 7-11

SE

3/8 inch Drive Bar , 10mm.

ears

Remove the fan belt.
Remove the six capscrews and replace the fan pulley. {%%

Torque Value: 9 N-m {7 ftibs]

@

Coolant - Dratning : n

Warning: Walt until the temperature ls below 50°C
[1200F] before removing the ¢coolant system pressure
cap. Fallure to do so can cause personal injury from
heated coolant spray.

Drain the coolant systern by opening the drain valve on the @
radiator. A drain with a capacity of 20 IRers [5 U.S. gallons] will
be adequate to hold the coolant,

LX)

2]
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Re-fill the cooling system with a mbdture of 50% water and 50%
sthylena-glycal type antifresze. Refar to the specifications for

% further detalls.

. @ Water Pump - Replacement

Praparatory Steps:
= Drain the coolant.
= Remove the drive belt.

mﬁm

Remove the two capscrews and water pump from the cylinder
hlock, - -

I \ I Clean the sealing surface on the cylinder block.

% Install the new o-ring into the pump groove.’
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13mm
Install the water pump.

Torqua the mounting capscrews ta 24 N=m [18 ft-lbg].

Thermostat - Replacement

Prepamatory Steps:

« Drain the coolant.

» Removs the drive balt.

» Disconnect negative battery cable.

« Disconnect the upper radiator hose.

Note: Loosen the alternator mounting capscrew. Remove the
alternator iink capscrew and lower the alternator.

10mm, 13mm, 15mm BJ
@

Remove the thermostat housing, lifting bracket and thermostat.

10mm BJ
&
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Clean the mating surface of the thermostat housing and the
cyviinder head.

Be sure tha tang is in the slot In the housing (2). This ensures
the correct pasitioning of the jiggle pins in the hausing.

% Position the rubber seal as shown for re-assembiy.

10mm, 13mm, 16mm

Assemble the removed parts In the reverse order of removal.

Torgue Values:

& .

Thermostat Mounting "~ 24 N-m [18 ft-Ibs]
Alternator Link (Upper Bolts) 24 N-m [18 ftdbs]
Alternator Mounting (Lower Bolts) 43 N-m {32 ftibs]
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Cup Plugs - Replacement @

Remove tha cup plugs from tha coolant passages as shown.

Apply a bead of Loctite 277 to the coolant passage cup plugs.

Drive the plugs in untl the cuter edge is flush with the counter %
sink In the biock.

Fan Hub - Replacement
Preparatory Steps:
= Remove the fan.

= Remave the drive beit
= Remove the fan pulley.
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BJ 10mm

@ Remave the four capscrews and replace the fan hub.
@ Torque Value: 24 N-m [1B fi-lba]

®

'- @ Fan Hub - inspection

Preparatory Staps:

= Remove the fan assembly
» Remove the drive belt
« Remove the fan hub

Check the end of the bearing for evidence that the lubrication
has leaked between fan mounting hub and bearing housing.

&

BJ Fan Hub - Disagsembly

@

165mm

Secure the fan hub and remove the center capscrew and
washer. :
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1 3/8 Inch Push Pin

Support the beaaring housing with a bearing splitter between
the bearing and the fan mounting hub. Fush the shaft out with
a1 3/8 inch diameter push pin.

Nate: Approximately 6 tons of pressure Is required.

2 Inch Black Pipae ~ 2 3/8 inch 0.D. X 4 Inch long

Support the bearing housing and push the bearing out using a
tool of suitable diameter 1o press on the ocuter race of the
bearing. A 4-inch sgction of black plpe with 2 3/8 Inch O.D. will
work well. Make sure the ends of the pipe section are exactly
perpendicidar to the langth.

Fan Hub - Assembly

Clean all parts thoroughly in solvent and dry with campressed
air,

Support housing in press. Press 8 new bearing in from the front
side with a fiat plate over the bearing.

Push it flush with the front of the housing.

Cooling System Replacement Procedures
Page 7-17
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Support the inner race of the bearing from the bottom and
- prass the fan mounting hub into the bearing from the front side.
Press the hub until the hub shoulder contacts the inner race

().

ISJ 15mm

%% Install the retaining washer and capscrew.

Torque Value: 77 Nem [57 ft-Ibs]

Thermostat - Inspection

Check the thermostat operation by placing it in a fiask of
heated water. The thermostat operate as follows:

1. Maximum start to open at 83°C [181°F].
2. Maximum fully open at 959G [203°F].
3. Minumum travel of 7.5mm [0.30 In] at 95°C [203°F]

Replace the thermostat if its operation is other than above.

Thermatic Fan - Check

The thaermatic fan has a temperature sensor located in the
center front of the fan assembly. Chack the conditlon of the
temperature cail. it must not be broken or damaged.
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Check the fan for cracks, ioose rivets and bent or loose blades. .
Make sure It is secursely mounted. Tighten the capscrews if
loose. Always replace & damaged fan.

38mm

Thermatic Fan - Rernove BJ

The thermatic fan housing Is threaded onto the fan hub shaft,
with left hand threads. Turn the 36mm nut clockwise (as viewed
from the front) to loosen,

Thermatic Fan - install
ssmm.

Thread the fan housing onte the fan hub shaft. Tighten the
housing thoroughly. - :

Torque Value: 57 Nem [42 ft-lbs]

Note: Left hand threads turn counterclockwise to tighten (as
viewed from the front).

Drive helt - Inspection

Check the belt for intersecting cracks.
= Trangverse (across tha belt width) cracks are acceptable.
= Longitudinal {directlon of belt length} cracks that intersact
with transverse cracks are NOT acceptable.

Replace the belt is i has unacceptabla cracks, is frayed or has
pleces of materlal missing.
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@) Flush the Coocling System

To clean tha eooling system, back flush the radiator and engine
with clean water.

Remove both radiator hoses from the englna. Attach the water
supply to the lower radiator connection and back flush the
radiator.

If the radlator shows mineral build-up, scale, rust or oil, use a
heavy duty radiator cleansr and follow the manufacturer’s
directions.

Remgve the top heater hose. Attach the water supply 1o the
heater lina and back flush the englne.

If the radiator shows mineral bulld-up, scale, rust or ofl, use a
heavy duty radiator cleaner and follow the manufacturer's
directions.

&?‘g Re-ill the cooling system with a mixture of 50% water and 50%
< ethylene-glycol type antifrecze. Refer to the Specifications,

<> Section 0E for turther detalls.

During filling, air must be vented from the engine coolant
(5) passages. The alr vents through the "jiggle pin® openings In the
thermostat out the top radiator hese and fill opening.

The systemn has a maximum fill rate of 14 litars/minute [3.5 L.S.
gallons/minute]. Do not exceed this fill rate.
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Install the pressure cap. Start the engine and operate it untll it
raaches a temperature of 83°C [1819F]. Check the system for
legtks. : '

Warning: If the engine has been operating and the A
coolant i3 hot, walt untll the temparature Is below 50°C
[120°F] before removing the pressure cap. Fallure to do

80 can cause personal injury from heated coolant spray. :

Cautlon; Re-cheack the cooling system to Insure totail
system is full of coolant.
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Cooling System Specifications

Coolant Capaclty (Engine Only) - itter [U.S. quanta] ... et 10.5 [11.1]

Standard Modudating Thermostat - Range ¢ C [oF) Maximum Start 83 [181] Maximum Fuily Open 25 [203]

Pressure Cap kPa [PSI] 1100C [2300F] SYSIBIME  ..vvvuceresrsesseseecersessemmressusermismssnssiesestsiossisnseonse 103 [15]
Cooling System Capacity

Engine Model Drive Radiator Capaclly

Liter Widith (Inches) U.S. Quarts-Liter

§.9 Liter Diesel D250, 350 2-Whesl (Automatic) 30.18 18.7 [16.5]

5.9 Llter Diess) D250, 350 2-Wheel (Manual) 30.19 14.7 [15.5]

5.9 Liter Diesel w250, 350 4-Whee! (Automatic) 30.19 15.7 [16.6]

5.9Uter Diesel ~ W280,350  4-Wheel (Manual) 30.19 14.7 [15:5]

Component Capscrew Torque Values

N-m Inch N-m Foot
Pounds _ "Pounds

Water PUMP C/S oo - - 24 N [18 ft-Ibs]
Viscous Fan Drive Attaching NUt .....ccecennane - - 57 N-m [42 ft-lbs}
Fan Atiaching G/8 {to Viscous Fan Drlve) ...... - - 20 N-m [156ftbs)
Fan Pulley C/S : - - gNwm [7 ftbs]
FANHUD C/S ot - - 24N'm [18 ft-Ibs]
AltemnatorLink C/8  ....ccnie i - - 24 N-m [18 ft-1bs)
Alternator Mounting Bolt ..o vviriccinarnas - - 43 N'm [32 ftibs]
FanHub Shaft C/S o - - 77 Nem {57 f-Ibs]
Thermostat Housing G/8 .o - - 24N-m  [18#-bg] .
Shroud Mounting NUES — ..vecciereem e 1T'Nm  [95 Indbs] - - :
Radiator Mounting Nuts ... 11 N-m  [95 in-bs] - -
Draln Cock 17 N=mi [150 in-lbs] - -
Drain Cock HANAIR  ....evcverrrcerevirers s cnrsrssisseniense 24Nm [18-35Indbs] - -
Cil Cooler Fittings-

Lines to Connector (Trans. End) and

Englne MTG Cooler 54Nm  [40 ftdbs] - -

Trans. Cooler Hose Clamps  ...ccemarecnn 2N-m {18 indbs] - -

Radlator Hose Clamp 4 M-m [35 in-bs] - -
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'Electrical System Description/Operation

For purposes of this manuai, the elactrical system consists of the starting motor, alternator, heaters and control
devices.

The injection pump usas an electrical fusl shut off valve. The engine has water temperature and oll pressure sensors
connscted to gaugas on the instrument panal. The engine is also fitted with a block heater.

Starting Motor
i #12 AD To
. AlA ["‘—‘ﬁ_i E $2 #16 YEL lpnition
S5 #14 BRN Switch

Air Heater Controller

{Etectronic Control
L) 1 I l1|

Neutral Start
Switch

(f

Battery
1025-CCA
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Alternator

J2#16 DB

R6 #6 BK
Ignition
Switch Voltage
Regulator
J2B #14 DB To
: || Ignition
+ e Switch
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Intake Manifold Heater System

Intake Manifold Heater System
5.9 Liter Diesel Engine :

wm-m-émn Ignition On
Light 12Y Supply

ES #20 TMT .121#14 DB

AT FEBK
|| Air Heater Controlter|
| (E'ectronic Control
— Module) |
12v Supply _ i’
A% #6 BK .
\ /Joa #18 BK _ Stevter Relay
Fusible Link l _ ot ol || s2a #18 YEL
Heater ' $21 YEL/BK, :
Solenoid : Pull-in Coll
12¥ Suppl /’522 ORNBK -
Ad #6 BK ’

Battery J9A #18 BK

J9B #18 BK =-|-;L
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Message Center and Run Circuit

Electrical S8ystem Description/Operation
Page 8-5

Message Center and Run Circult

_f' hs PS1 #20 QY 5.9 Liter Diesel Engins
=  [gnitlon Switch
Ground Start Eﬂ.ii':' ORN
Position 12v Supply from
/ Fuse 12
Message Center. G5F #20 DI
Terminal
J2 #14 DB
Wait-to-Start Switeh and Brake Yacuum G5J #20 DB 12V Supply
Light PS5, P3A Bmmpp
ES #20 DG/ANT #20 GY/BK e n
]f/mn #22 BK z
To Fud L Ingition Switch Run
Tank Modula <
B30 #20 DB/AD Position 12V
Engine Wiring lgnition
Ground
. KBC #18 BK Aun Gircult J2A #14 D
{Electronic Control
Module) L.
: ECM 12V Supply
/ JZA #13 DB
KSB Valve J20 #1414 D

Jaz #18 DB/WT
Thermistar
$20 #18 LB/BK

" Water-in-Fust
Sensor K31 TN/BK

Starter Rel
e fotart cch:)y Al Fuel Heater
§2A #18 YEL = Y

== Intake Manifold Heater
Pufkin Coll 521 #18 YEL/BK

' Intake Manicld Heater
Puik-in Coll 522 #0RN/BK

Vecuum Sensor
Brakas J2E #16 DB

Electronic Voltage
Regulator 42B #14 DB

.—Rlght Engine Wiring
Plug J2C #14 DB

Fual Pump Salenaid
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Electrical System Specifications

Minimum Recommended Battery CAPACTY  ....uweeismsrswirsimmsnaissrsisisorsrrasss s sessss ot essenescasseesntssareas 1025CCA
Maximum Allowable Resistance

of Starting CirCUIL ... e 0012 Chms
Starting Motor '

Nippondenso - 12 VDG ....suimmmsmsmmammirrasassnss s s asairs st . 3.0 Kw

Nut Size:

-Battery Connectlon 3/8x16 inch

-Switch Connaction 8-32 Inch

Diagnosing Electrical Malfunctions
Starting Motor

Bafore you troublesheot the staning rmotor, make sure the
battery terminals are not loose or corroded,

Engine Does Not Crank

If the solenocid does not malke an audible sound, check for
locse wirng connactions.

Check the voltage at the solenold battery post.
= No voltage - check the condition of the battery. Check the
connections at the battery, engine and solenaold. -
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- 12 volis at the solenoid battery post - check the voltage at @
the S (switch) terminal on the solenoid. The ignition switch
must be In the start position.

The solenoid is at fault if the check indicates 12 volts at the
§ tarminal.

If no voltage is Indicated at the S terminal, check:
» Chaeck the fuses.
» Check the voitage at the ignition switch .
» Check the clutch switch or the neutral safety swiich.
« Check startsr relay switch.

If she solencid does make an audibie sound, turn the switeh off
and attempt to bar the engine in both directions.

Bar the engine as follows:

1. Diraction of engine rotation

2. Dirgction oppaosite engine rotation
3. Direction of englne ratation

¥ the engine will bar at Step 3, attempt to start the engine.
If the starter cranks the engine, check the starter pinion
gear and fiywheel ring gear for damage.
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@ Engine Cranking Speed Too Slow

m Make sure the wiring connections are clean, tight and not

:‘ Bar the engine In the direction of englne rotation to make sure
2~ the engine Is free and does not have an internal maifunction.

@ If the engine Is free, check the voltage at the starter during
cranking. If the voliags drops more than 2.4 volts, check that all
connections are tight and the connectlons are ok.

If the cables are comrect and the voltags drop excesds the limit,
check the battery for a bad cell. If all cells are ok, replace the
starter, :

Alternator

The terminals on the altemator are shawn in this illustration.
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Trouble with the charging system may be indicated by the
ammater.

Abnormal Ammetar Operation

Chack the ammeter for normal operation as shown below.

Engine Switch Ammeter
Stopped  Off o]
Stopped On -
Running  On +

Switch On, Negative (-) on Ammetier, Engine
Running.

If the ammeter is indlcating a discharge during engine
operation, inspect the alternator drive pulley and drive belt for

slippage.

Abnormal Charglng System Operation
Check the battety and all wiring connections.
fnspeet the wiring for defects. Chaeck ail connactions for

tightness and cleanliness, including the slip connectors and
connections at the battery.

Diagnosing Electrical Malfunctions
Page 8¢

®©
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0 Volis

Electrical System
DODGE Turbo Diesel

With ignition awltch on and all wiing hamsss leads connected
connect a voltmeter from: : .
1. Altemnator "BAT" terminal to ground
2. Altemator field terminal to ground
3. Alternator flekd terminal to ground

A zero reading indicates an open clrcuit between the

voltmeter connection and the battery. Locate and repalr
the open circuit. .

With all accessories tumed off, connect a voltmetar across lhe
battery. Operata engine at moderate speed.

I voltage is 12 Volts or lass, repair the alternator 6r vdltége
regulator as necessary.

Fuel Shut off Valve - Check

Note: Check all connectlons for looss or corroded connections
N\, | and for braken wires.

r.;f Remove the valve. Ground the vaive and connect 12 voits DG
= to the terminal and observe plunger movemsnt.

ON Pressure Switch and Temperature Sensor

When diagnosing problems with elther the pressure switch or
“ the temperature sensor, check for loose or corroded
connections and for broken wires.
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Qil Pressure Switch/Sending Unit - Check

Ramove the pressure switch, Instalf a gaugs, start the engine
and measure ol pressure. Minimum ofl pressure:
idle 69 kPa [10 psi]
Rated Spead 207 kPa [30 psi

Note: The Pressure switch Is sat to actuate when ol pressure
drofis 1o 55 kPa [8 P&l]. The prassure switch will activate a
Low Pressure Warning Light on the dash of the truck.

Coolant Temperature Sensor - Chack

Replace the sensor and rerun engine to confirm the
temperature.

Cootlant Heater - Check

When operﬁtihg, the'engine block heater should make an
audible sound and the adjacent parts should be warm to the
touch.

The heater will operate contlnuously when plugged into the
correct voltage electrical socket (110 volt A.C,, 6.5 amp).
Operate only whan the amblent temperature is below 490 400
). .

.

Diagnosing Electrical Malfunctions
Page 8-11
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Engine Electrical System Replacement
Procedures

Starting Motor - Replacement

Preparatory Steps:

= Disconnect the ground cable from the battery terminal.
= Identify each electrical wire with a 1ag indicating location.

16mm, sSmm

Remove the battery cable, accessory and switch wires from the
solenoid.

¥Yod

8mm, 10mm (12 point socket), 1Smm
Remove the starting motor,

s [nstall the starting motor in the reverse order of removal.

DB

Torque Vaiue:

Starter mounting capscrews 43 N-m [32 ftdbs]
Positive cable nut 22 N-m [16 ft-1bg]
Solenoid nut 5 N+m {44 in-lbs}

Alternator - Replacement

P

Preparatory Steps:

* Disconnect the ground cable from the battery terminal.
* Remove the drive beit from the alternator pulley.
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7mm, 8mm, 10mm

Remove and tag all wires and complete the following steps.

13mm

Remove the alternatar link capscrew.

13mm, 15Smm

Remove the alternator mounting capscrew.

Tmim, 8mm, 10mm, 13mm, 15mm

tnstall the alternator. Tighten the upper mourting capscrews 5?\'3 A
before tightening the iower mounting bolt. Re-connect all wires, Y
' AN

Torque Value:  Upper Capscrew - 24 N-m [18 ft-lbs]
Lower Bolt - 43 N=-m [32 it-ths]
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Electrical System
DODGE Turbo Diesel
15/18 inch
Remova and replace alternator pulley.

&

Torque Value: 80 N-m [60 ft-{bs]

Gyl

€R) Etectric Fuel Shut Off Valve - Replacement |

‘ smm

Ramove the electrical wire from the valve. Clean the areé
around the valve tharoughly.

BJ 24mm

Caution: When removing the vaive, be careful not to drop
& the piston and spring from inside the valve housing.
S

Replace the valve and conneet the electrieal wire.

Torque Value: 43 N-m [32 ti-1bs]

Oil Pressure Switch - Replacement

Remove ths electrical connactor from the switch. Cliean the
area around the switch thoroughly.



Electrical System Engine Electrical Systam Raplacemant Procedures
DODGE Turbo Diesel Page 8-16

Oli Pressure Switch/Sending Unit Socket @
Replace the switch and connect the gloctrical connector. ®
Tighten the ol pressure switch,

Torque Value: 16 N-m [12 fidbs]

Temperature Sensor - Heplacement

Warning: Wall until the temperature s below 50°C A
[120°F] belore removing the coolant system pressure

cap. Fallure to do so can cause personal Injury from
heated coolant spray.

Drain the coolant systom by opening the drain valve on the
radiator. A drain pan with a capacity of 20 liters [5 U.$. gallens)
will be adequate to hold the coolant.

Disconnact tha temperature sensor wiring. Cisan the area
around the sensor thoroughly.

&

1 118 Inch Socket

Aemove the termperature sensor.
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Electrical System
DODGE Turbo Diesel

1 1716 inch Socket

Apply llquid teflon sealant to the threads when Installing th
temperature sensor. Re-connect the wiring.

Tighten the sensor.

c%g Torque Value: 24 N-m [18 ftdbs]

Re-fiil the coaling system.

Location A

oo

Location B

A

m Thermistor - Replacement

gn

1 1/18 inch Socket

@ Location - A (intake Maniold)

= Digconnect wirlng

= Remave thermistor :

» Apply liquid teflon seaiant to threads.
» Tighten the thermistor

‘Torque Value: 24 N=m [18 ft-bs]

Location - B {Head Water Jackef)

Warning: Wait until the temperature is below 50°C . [12¢°
F] before removing the coolant system pressure cap.
Failure o do so can cause personal injury from heatad
coolant spray. B '

Drain the coolant systern by opening the drain valve on the
radiator. A drain pan with a capacity of 20 liters [5 U.S. gallons]
will be adequate to hoid the coolant.

Disconnect the thermistor wirlng harness. Clean the area
around the tharmistor thoroughly.

&
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1 1/1@ inch Socket

Remove the thermistor.

1 1716 inch Sockel

Apply liquid teflon sealant to the threads when installing the
thermistor. Reconnect the wiring harness.

« Tighten the sensor
= Reafill Cooling System

Torgue Value: 24 N-m {18 ft-1bs]

Fuel Heater - Replacement

75-80mm Filter Wrench

Cleﬁn the area around the fue! filter and fuel heater thoroughly.
Remove the fusl fiiter, electrical connhectors and sensor from
the fuel heater.

Screwdriver Adapter

Remove the center adapter and ths fusl heater assembly from
the cylinder head. Clean the surface of the head to remove any '
remalining seal.
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Scrawdriver Adapter

Install new seals in the fusl heater assembly and in the adapter.
install the fuel heater and adapter.

Tighten the adapter.

Torque Value: 32 N-m {24 ftdbs]

Apply a light film of lubricating oll to the sealing ring of the fuel
water sensor. Install the sensor in the fuel water separator
3 ffitter. Hand tightan the sensor snug against the filter body.

FBl the new fusl water separator/filter with clean fuel,

Apply a light film of lubricating oi! to the sealing surface of the
filter befare installing.

Install the fuel water separator /filter and tighten it 1 /2 tum after
its seal contacts the filter head.

(% g Plug in the electrical connections.
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Engine Block Water Heater - Reptacement
Preparatory Step:

Warning: Wait untli the temperature is below 50°C  [120°
F] before removing the coolant system pressure cap.
Fatlure to do so can cause parsonal injury from heated
coolant spray.

Drain the coolant system by opening the drain valve an the

radiator, A drain pan with 4 capacity of 20 liters [5 U.S. galions]
will be adequate to hold the coolant.

Disconnect the block heater electrical cord.

Smm

Loosan the block heater screw and remove the block heater
from the block.

5mm

Clean the bore In tha cylinder block. Check the o-ting on the
heater to meke sure it is not damaged. Slide the heater into the
seated position and tightsn the retaining screw.

Torque Value: 12 N-m |9 fi-lbs]

Connect the electrical cord to the heater.

Engine Electrical System Replacement Procedures

A
@

82
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M po
A Re-fill the cooling system.

. Intake Manifold Heater ~ Replacement

1N pemove
: @ 10mm

Disconnect the throttle rod from the throttle lever. Remove the
four mounting capscrews (A). Loasen the throttle control
bracket lower mounting capscrew (B) and move the top end
away from the engins.

BJ §/16 inch
G

Loosen the hose clamp (C}.

Remove the alr crossover and gasket. Stuff a clean shop towel
into the turbecharger opening.

Disconnact the eiectrical wiring and remova the lﬁtake manlfold
heater and gasket. Clean the mounting surface of the intake
manifold.

[ 25
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Install

Install the new gasket and the intake manifold heater. Connect
the intake manifold power supply connections.

Torque Value: 14 N«m [10 {t-Ibs]

install the air crossover and gasket. Install the intake manifold
heater ground wire.

Install the throttle control brackst.

Attach the throttle rod to the throttle lever.

5/16 inch, 10mm

Tighten the four mounting capscrews (A).

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

Tighten the throttle bracket lower mounting capscrew (B).
Tarque Value: 24 N-m [18 fi-lbs]

Tighten the hose clamp (C).

Torque Value: 5 N m [44 in-Tbs]

Infake Manifold Heater Controls - Check
Operating Temperature

The temparature in the intake manifold must be below 0eC
[32¢F] for early electronic controi modules before serial
number 0080000A and 15°C [55°F] for later electronic control
modules, for preheat to occur.

Battery Voltage — Check

Check the voltage across the posts of the battery. There must
be a minimum of 8.5 Volis for the intake manifold heater or the
slectronic control module to operate.

Engine Electrical System Replacement Procedures
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Tharmistor — Check

@ ARemove the electrical conmector from the thermistor. Prepare
to time the Preheat cycle by watching the WAIT 1o START light.

Turn the ignition key to the ON paosition, but do not start the
engine.

“CLICK”

The WAIT to START light will come on and the heater solenoids
should CLICK on. ' .

Nete: There should be no voitage at the KSB valve if the intake
manifold temperature Is less than 15°C [590F).

. ONLY

20 “oLICK” The WAIT to START light should stay on (Preheat Cycle On) for
20 seconds. After 20 seconds, the WAIT 1o $TART light should
go off and the heater solencids should CLICK cff.

[ @@ ]
E ke v i After 20 seconds the WAIT to START light should start flashing.
L ey This is an Indication that the thermistor circult Is open {(because
. kt Is unplugged). :

The KSB valve should have voltage at the valve terminal if the
intake manifold has heated to 159C [599F] or above.

Turn the key to the off position. Plug the wiring connector back
onto the thermistor.
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Preheat/Postheal Cycle - Check

Prepare to time the Preheat cycle by watching the WAIT to
START light or using a voltmeter or testlight at the manlfoid
heater terminals. Turn the ignition Key to the ON position, but
dao not start the engine.

Note: The temparature in the intake manifold must be below
0°C [32°F] (for early electronic control modules before serlal
nitmbar 00B0000A) and 15°C [599F] (for later electranic control
modules}, for prehest ta oceur.

If the engine has not been running and the ambignt SOLICK”
temperaturs is less than 15°C [59°F], the WAIT to START light
will come on and the heater solencids should activate with an
audible CLICK.

Check the voltage at both heater terminals. There should be
voltage at both terminals for the first 10 to 20 seconds of
Preheat. See the chart on a following page (Normal intake
heater operation) for the sequence of heater operation.

There should no voltaga at the KSB valve duting the Preheat
cycle, if the temperature Is less than 15°C {59°F].

if the engine has been running or the ambient temperature is

temperatures.

[N

Gc a
above 0°C [32°F] (for early electronic control modules before z () £
serial numbar 00BO000A) or 15°C [599F] (for later electronic iz
control modules), the heater sclenoids and Walt to Start light EHINE
il not . There i Preheat le ab th “1Ml=
will not come on. There is ne Preheat cycle above these 15°c2| B |zseor NS

priLy

-
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K]
@

&
®

1
2,
3
Temperature/Cycle Time Chart of Normal Operation
Engine intake Praheat Cycie time
manifold temperature Ignition key ON
Before crank cycle
Above 150C [599F] 0 Seconds
-90C [159F] to
169C [59°F] 10 Saconds *
-18°C [09F] to
-9°C [15°F] 15 Seconds
-250C [-159F] to
-18°C [0°F] 17.5 Seconds
Below -259C [-159F) 20 Seconds

Electrcal System
DODGE Turbo Dlesel

intake Manifold Heater - Check
3/8inch

Remove the two wires from the heater. Position the wires so
they do not touch any other compaonant.

Use an ohmmeter and check the resistance from ground to
each heater terminal. The reslstance should read "0*. Replace
the heater or repair connections If necessary.

. Meter reading “0" = Good heaters

Meter does not move = Bad heaters

. Meter reads, but not “0" = Dirty or corroded connections -

clean and repair as necessary

Fostheat Cycle cccurrence
Ignition key ON
After crank cycle

No

Yes

Yes

Yos

Yes

Note: The KSB vaive activation voltags is indepsndent of the inlake manifold heater control system. The KSB valve
will be activatad any time the manifold temperature is above 15¢C [59°F] and the ignition key is in the ON position.

* Heater Control Modules / Electronic Control Modules with serial numbaers below 0080000A will not have Preheat

during this cycle.
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Specifications

Electrical Capacity
Battery Connection - Nut Size

Maxdmum Allowabie Resistance of Starting Cireusit
Minirmum Recommented Battery Capacity

Starter Switch Connsction - Nt Size .....oeece e

Starting Molor - Nippondenso ...

Preasures:

Minlmum O Pressure - Idlz ... ccsse e s s rninens

Minimum Ol Pressure - Rated Speed

Torqus Values:

Alternator Lower Mounting CApscrow .. e e s msi i

Alternator Pulley Retalner Nut — .nisnresisinnn

.................

Alternator Upper Mounting Capscrew

Cylindar Block heatar ......cocoemrmminn
Fuel Heater Adapter ..

Fugl Pump Solencid Valve

Intake Air Crass Over Tube - Hose Clamps

Intaka Air Croas Over Tube - Mounting Capsm'ews
O Pressure Switch ...

Starter Mounting Capscrews ...

Starter Posiiive Cable Nut .......
Startar Solenoid Nut ...... .

Thermistor

Throttie Control Bracket .........cumaeemimmmenmm s

Specifications
Page B-25

3/8x16 Inch
0012 Qhms
1025CCA
8-32 Inch
12VDC 3 Kw

kPa [10 psi]

. 207 kPa [30 psi]

43 N*m j32 fi-tbs)
80 MN-m  [60ftdbs]
24 N+m [18 ftibs]
12 N-m [9 ft-1bs]
32N-m  [24ftlbs]
43 N-m [32 ftibs]
§N'm  [44in-ibs]
24 N-m  f{18tilbs]

. 18Nem  [12ftbs]

43 N-m [32 fibs]
22N-m [16inbs]
5N=m {44 in-lbs]

w 24N'm {18 ft-lbs)
. 2ANsm  [18ftibs]
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Base Engine Components
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Troubleshocting Logic Base Engine Components
Page 9A-2 DODGE Turbo Diesel

Troubleshooting Logic
Engine Dlagrams

A schamatlc of sach of the malor engine systems is provided at the beginning of the Saction of the manual devoted
to troubleshooting and repairing that particular system.

The diagrams deplct flow through the various engine systems. The information and configuration of the components
llustrated in the drawings are of a general nature.

Each Section also contalns a discussion regarding diagnoeing malfunctions for that specific systam. A knowledge of
the systemns can help you troubleshoot and repair the engine. :

Problem Jsolation and Correctich

The following Troubleshooting loglc is designed 10 help you organtze your study of & problem and plan a procedure
to comect it. The seties of fault/logic charts given do not provide all the answers, bt they should stimulate a traln of
thought that will lsad you to tha source of the trouble.

Ba stire to conslder any maintenance ar repalr action that could have caused the problem.

If the engine surges or runs rough Inttially after nét being used for 2 months or more, do not assume that the engine
has a malfunctlon. Vamish can form on the Intemal paris of the injection pump and the oll flm can drain from the
piston rings. Operate the engine for at lsast 5 minutes before troubleshooting.

The basic procedure Is as follows:

Study the problem thoroughly.

Relate the symptoms to your knowdedge of the engine components and systems.

Double-check before beginning the disassembly.

Solve the problem by deducticn starting with the easiest things.

Determine the cause of the problems and make a thorough repalr.

After making correctlons, operate the engine in normal conditions to verlfy the cause of the problom was
coirected.



Base Engine Components Troubleshooting Logic
DODGE Turbo Diessl Page 9A-3
Troubleshooting Logic

List of Symptoms Page
Altarnator not charging or insufficient charging ... s rreseae SA40
Coalant loss CeieramveearrerEan A A SAeE IR SR ESTES IS AL 418 SIS RS A be £RE SR ORbe A SR AR 144 ERARS ERERR R AR R RRRare P R rE RS e D24
Coolant ternperature above NOMMAL ...t e e s nmcee s rrren e ek bemeirb bt en 9A-20
Coolant temperature below normal reueebe e eeet e e e iAo e LdeaE R RO R 14S PEPLRR S P AP YA P RS S a AR RS PR SRenEam et et et e 9A-23
COMPraSSION KMOCKS  1vovrersemeemsrrsersanrermemsasinsmarmssssssassaseassassses samsassmss ssosmrsoracd bbes oeas bk R IE S 4L AN ERE LR L RRSE AR RE A1 S o1 aE P20 9A-34
Contaminated COOLAME ... ot e snrst e cs oot b omsssesse s eabis e semeres eem et asa ntens . 9A31
Contaminated IUDHCEHING O ..o oo e s s s sav s s LSRR SRS P b SRR s b s e e rr s e 9A-32
Englne cranks but will not start - No smoke from exBBUSE  ....venenmsininesninamo e . GA-5
Engine hard to start or will not start - Smoke from exhaust .........oeeecnnnicr . 9A- 7
Engine RPM will not reach rated speed ... msermiamre e st cen s 9A-14
Engine runs rough or MIBAIANG ..ot s s eras i s e s e s s a1 9A-12
Engina starts but will not keap running ... s s et s . SA-9
Engine will not crank of Granks SIOWIY ...t ussen st st s s . OA- 4
Engine will not shiR off ......ccooneer et srcr 9A-36
EXCOSSIVE BNGMB NOIBAS .. ccocceieerrccnescnstsisss e s isesss s sassssreirssssasservarmnsvarmamsas rearssssisrasass nsaans . BA-39
Excessive eXhaust SIMOKE ..o icenmniensiis et st senss s sasemss sesmasmmsa b e sosssass o . 9A-18
EXCossVe RISl CONSUMPHION ... s s s e rr s s er s arrabraas s SsasrR s g seo e s st st srssrna e neaes e OA35
Excessive vibration Ihebrbeesaiie e s s At AR A R b i P Ar SRS tRA PR oS SL TR e e eme et S PR RER e RA e 1o e e e emref e emsrme ee AL b bR R OA-37
Fuel or oll [eaking from exhaust manifold  .......c.oirrcviinmniccererrs e 9A-33
LW POWBE  ..cvccuverasssessacesnassssessssanes sebstsases o 1en A8 454815 400 4Tb R AAA L4091 LSRR 4R 1 4140 PR mrs AL s e TR b e s e ne A OA PR ROR0S gA-15
Lubricating oil loss  .......... e imstrereeeasraressremser ettt PRt r AR iR AR R LR R SR SRR Shs s me LR s res 9A-20
Lubricating oll pressure jow ... cerrstrearas et 9A-26
Lubricating oil pressure 100 NIgN ... i s s i st s s s s e s e s R 9A-28
Rough idle (rregularly firing of engine ShaKING} ...c.o et s e s oo . 9A-11
Surging {spasd Changa) ... s ———————————on 9A-10




Troubleshogting Logic Base Engine Components
Page 9A-4 DODGE Turbo Diessl
Engine Will Not Crank Or Cranke Slowly

Cause Correction
Remove tha Slarting Motor and Check
Starting Motor Operating ButMot | for Broken Teeth on the Flywheel or
Cranking the Engine Brokan Starting Motor Spring.
0K
\ 4
Crankshaft Rotation Restricted Bar the Engine to Check for Rotational
L L LD L b H l I n“.
oK
¥

Starting Cireuit Connectlons Loose or
Corroded

oK
4

Clean and Tighten Connections.

Neutral Safety Switch or Starter Relay
Malfunctions

OK
L 4

Check Starter Relay for Supply Voltage
and Proper Operation of Neutral
Safety. Replace Defective Parts.

Ballery Charge Low

0K
¥

Check Battery Voltage.

No Veltage to Starter Solenoid

0K

4

Check Voltage 1o Solenold,

Solenoid or Starting Motor Malfunction

Replace Starting Motor.




Base Engine Components Troubleshaating Logic
DODGE Turbo Diesel Page 9A-5

Engine Cranks But Wil Not Start - No Smoke From Exhaust

Cause Correction
NoFuelinSupplyTank | | Check / Replenish Fuel Supply
m .
¥ .
Check for Laose Wires and Verify that
Elocirical Fuel Shutdown Not Open . ihe Valve is Functioning. Check to be
""""""" sure Manual Shut Off Lever Is In the
Run Position.
oK
¥
Al Intake or ExhaustPlugged | | Visuaily Check; Hemove the
Obstruction.
oK
A 4
Fuel Filter Plugged With Water, Other | Drain Fuel/Water Separator and
Contamination / Gasollne 1 Repltace Fuel Filter. '
oK
y _
Injection Pump Not Getting Fuelor | | Check Fusl Flow/Bleed Fuel System.
Fuel is Aorated
oK
¥ -
Visually Check Fuel Delivery with an
Wom or Mallunctioning InjectionPump | .| Externally Connected Injector to One
[ of tha Pump Outlets. Replace the
pump i juel Is not being delivered.

~ 0K
¥ (Continued)



Traubleshooting Logk:
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Base Engine Components
DODGE Turbo Diesel

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

Cause

Correction

Internal Pump Timing lncorrect

oK
\ 4

Verlty/Time the Pump.

Camghatt Out of Time

Check/Coirect Gear Traln Timing
Alignment




Base Engine Components Troubleshooting Logic
DODGE Turbo Diesel Page 9A-7

Engine Hard to Start Or Will Not Start - Smoke From Exhaust

Cause Corraction
Incomrect Starting Procedws | ] The Manual Fuel Shut Off Control Must
Be In the Run Position.
OK
¥
- Cranking Speed Too Slow - Verify that the Tranamisalon Is not

Engaged.

oK _ ‘

Check the Battery, Starting Motor, and
Lock for Loose or Corroded Wiring
Connections.

Bar the Engine to Check for internal
Rotational Resistance,

Cold Starting Aids Not Working orAve | Verify the Aids are Operating.
Needed 0T
CK
L 4
Intske Heater System NotWorklng | | Verify System iz Working.
0K
¥
Insufficient Intake AW | ] Inspect or Replace Fliter and Check for
Obatructions 1o the Supply Tube.
oK
\ 4
heck the Flow th h the Filt
Airin the Fuel System orthe Fuel | | g;? the Sy:t\:mr::cgate :ndlce;,::;
Supply Is Inadequate the Air Source.
oK

¥ {Continued)
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Engine Hard to Start Or Will Not Start - Smoke From Exhaust (Continued)

Cause : Correction
Fuel Lift Pump Melfunctioning Disconnect Fusl Line and Verify Fuel
""""""" Delivery.

oK

¥
Injoction Pump Throtile Linkage Looae Visually Chaek The Linkage.
or Dam.gw -------------

oK

A Verily by Operating the Engine with
Contaminated Fuel / Fuel Clean Fuel from a Temporary Tank.

------------- Check for Presence of Gasoline. Drain
and Flush Fusf Supply Tanks Fleplace
Fuel/Water Saparator Filter.

Contaminated with Gnollne'

oK

\ 4
[ Visually Check Fuel Delivery With an
Wormn or Mallunctioning Injection Pump | Externally Connected Injector to one of
e the Pump Outlets. Replace the Pump
Fuel is Not Baing Delivered. .

oK
A 4

Injection: Pump Out of Time ' CheclyTima the Pump.

OK
A 4
Valves Incorrectly Adjusted Adjust Valves.

oK
A 4

One or More Injectors Womor | | Chack/Replace Injectors.
Malfunctioning




Base Engine Components Troubleshooting Loglc
DODGE Turbo Diessl Page 9A-9

Engine Starts But Will Not Keep Running

Cause Cormrecticn
Idie Speed Too Low for Accassories S Adjust the idle Speesd.
~OK
4
Intake Air or Exhaust System Restricted Visually Check for Exhaust Restriction
""""""" And Inspect the Alr Intake.
0K
¥
heck the Flow Through the Filter and
AlfIn the Fuel Systom or theFusl | | Bleed the System. Lodate and Correct
Supply Is inadequste the Alr Source.
oK
\ 4 _ _
Varify by Inspecting the Fuel Filter. Clean
Fuel Waxing Due to ExtremelyCod | | the System and Use Climatized Fuel.
Waather Replace Fuel/Water Separator Filter.
_ Check Fuel Heater for Proper operation.
OK
\ 4 .
Verify by Oparating the Engine With
Contaminated Fuel / Fuel Cilean Fuel from a Temporary Supply
Contaminated with Gasoline. @~ [ Tank. Check for Presence of Gasofine.

Replace Fuel/Water Separator Fliter.




Troubleshooting Loglc Base Engine Components

Page 9A-10 DODGE Turbo Diesel
Surging (Speed Change)
Cause Correction
if the Condition Occurs at ldle, theidle | | Adjustthe ldie.
Spaed Is Set Too Low for Accessories
oK
j B
inspact/Correct Leaks in the High
High Pressure FuelLeak (| Pressure Lines, Fitlings and Delivery
Valve Sealing Washers.
oK
\ 4
One or More Injectors Womor | | Check/Replace the Injectors.
Maltunctioning !
OK
A 4
Malfunctioning Injection Pump ' Heplace the Pump.




Base Engine Components Troubleshooting Logic
DODGE Turbo Dilesst Page 9A-11

Rough idle (Irregularly Firing Or Engine Shaking)

Cause Correction
Coid Engine I Reler to Troubleshooting Logic for
intake WManifold Heater System.
OK
4
Idle SPuﬂ. TooLow for the Accessories | | Chack/Adjust Low Idle Screw.
oK
4
Engine Mounts Damaged or Loose — Verity Condition of Mounts.
oK
\ &

Inspect/Coirect Leaks In the High

High Pressure Fuelleak | { Prassure Lines, Fittings or Delivery

Valves.
oK
A
Ak inthe Fuel System | Blesd the Fuel Systam and Comect the
""" Source of the Alr.
oK
\ 4

Sticking Needle Yalve in an Injector Check and Repiace the Injector.




Troubleshooting Logic Base Engine Components

Page 9A-12 : DODGE Turbo Diesel
Engine Runs Rough Or Misfiring
Cauge Cormrection
N ' Inapect/Correct Leaks in 1he High
Fuelinjection Lines Leaking | | Pra';surc Lines, Fittings, In}aﬂg
Sealing Washers, or Delivery Valves.
oK
\ 4
' h low Th
Alrinthe Fuel or the Fuel Supplyls | | e Syatam, L o o
inadequate the Alr Source,
oK
\ 4 N I
Yerify by Operating the Englne with
Contaminsted Fuel/Fuel Contaminated ] | Clean Fuel from a Ternporary Supply
with Gasoline Tank. Check for Presence of Gasoline.
Replace Fuel/Water Separator Filter.
OK
v
Incorrect Valve Adjustmenmt | | Check for a Bent Push Rod anxi Adjust
Yalves.
0K
Injection Pump Timing incorrect T 1 Check/Tims Pump,
0K
4
Malfunctioning Injectors | | Check and Replace Injectors.
OK
4
Defactive Injaction Pump (Delivery . | Replace Injection Pump.
valvesy =TT
0K

\ 4 Contlnued



Base Engine Components Troubleshooting Logle
DODGE Turbo Digsel Page 9A-13
Engine Runs Rough Or Misgtiring (Continued)
Cause Correction
Camshaft OutotTime | Check/Correct Gear Train Timing
Alignment.
OK
A 4
Damnaged Camshafi or Tappots Inspect Camshait Valve Lift. Replace
- Camshatt and Tappets.




Throttle Linkage Worn or Incorrectly
Adjusted

Troubleshooting Logic Base Engine Components
Page 9A-14 DODGE Turbo Diesal
Engine RPM Will Not Reach Rated Speed
Cause Correction
Verily High Idle Speed Without Load.
Englne Overloaded | { Investigate Operation to be Sure
Correct Gear Ia Being Used.
0K
\ 4
Malfunctioning Tachometer Vority Engine Speed with Hand
""""""" Tachometer - Comect as Required
[o 4
A 4

oK
A 4

Adjust Linkage for Stop-to-Stop Fuel
Control Lever Travel.

Partially Engaged Mechanical
Shutdown Lever

prrevarsunran

OK
\ 4

Check/Place Shutdown Lever in Run
Position.

Inadequate Fuel Supply

e

OK
) 4

Check the Fuef Flow Through the
System to Locate the Reason for
Inadequate Fuel Supply.

Maltunctioning Injection Pump

Replace Pumyp.




Base Engine Components Troubleshooting Logic

DODGE Turbo Diesel Page 9A-15
Low Power
Cause Comrection
Fuel Control Lever Not MovingtoFull | | Chack/Correct for Stop-to-Stop Travel.
Speed
oK
A 4
Mechanical/Shutdown Lever Partially  § | Check to see if the Shuidown Lever is
Engaged in Run Position.
OK
\ 4
" HighCQitLeved | | Check/Correct Oll Level
oK
v - _
‘Check for Added Loading from
Engines Overloaded .| Malunctioning Accessories or Driven
S TTTTTTTT Units, Brakes Dragging and Other
Changes in Vehicie Loading.
[a] 4
4
If the Condition is Slow Throflle
Response, Leaking Air Fuel Control I Tighten the Fittings. Replace the Pump
Tube or Maifunction Control in the Pump it the Controls are Not Functioning.
oK
4
Incorract External injection Pump | Verity Pump Timing Marks are Aligned.
Timing
OK
\ 4
inadoquate Intake AirFlow | | Inspect/Replace Air Cleaner Element.
Look for Other Restrictions.
oK




Troublashooting Logic Basa Engine Components

Paga SA-16 DODGE Turbe Clesel
Low Power (Continued)
Cause Correciion
Inapect/Comect Leaks in the High
High Pressure Fuglleak | { Pressure Lines, Fittings Injector Sealing
Washers or Delivery Valve Seals.
oK
A 4
insdaquate Fuel Supply ] Check the Flow Through the Filter to
"""""" Locate the Sourcs of the Restrictlon.
oK
\ 4

Verity that Fuel Heater is Off During
............. Warm Wsather. Check for a Reatricted
Fuel Drain Manifoid (Robert Bosch VE).

High Fuel Temperature

0K
) 4 e ﬂ_
Verity by Operating From a Temporary
Poor Quality Fuel / Fuel Contaminated levernu| Tank With Good Fuel. Check for
with Gasoline [ Presence of Gasoline. Replace
Fuel/Water Separator Filter.
oK
4 I _
' Check/Correct Leaks in the Alr
Air Lsak Between the Turbocharger Crossover Tube, Hoses, Gaskets,

and the Intake Manifold Around Mounting Capscrews, or

Thrm.!gh Holas In the Manifold Cover.

T OK
h 4
Chec ctL i Manif
Exhaust Leak at the Manifoldor | | or Tugo?:hrr:rgerg::k':uu.”mi fo:l:
Turbocharger cracked Manifold.
0K
\ 4
Maltunctioning Turbocharger T Inspect/Replace Turbocharger.
oK

4 (Continued)



Base Engine Compohents
DODGE Turbo Diesel

Troubleshooting Logic

Page 9A-17

Low Power (Continued)

Causa

Valve Clearances Incomect

Correction

OK
\ A

Check/Adjust Vaives.

Injection Pump Internal Malfunctioning

oK
4

Check/Time Pump.

Wormn or Matiungtioning Injectors

-------------

OK
L 4

Check/Replace Injectors.

Malfunctioning Injection Pump

oK
¥

Replace Injection Pump.

Excessive Exhaust Restriction

Check/Correct Exhaust System.




Troubleshaoting Logic Base Engine Components
Page 9A-18 DODGE Turbo Dlesel
Excesslve Exhaust Smoke
Cause Comraction
Refer to Troubleshooting Logic for
Engine Running Too Cokd (White =~ | | Coolant Temperature Below Normal.
Smoke) T Inspect intake Manifold Heater / KSB
Valve for Proper Operation.
T OK
A 4

Inadequate Intake Alr

OK
4

Alr Leak Between the Turbocharger
and the Intake Manifold

OK
4

Exhaust Leak at the Manifold or
Turbocharger

OK
A 4

inspact/Change Alr Cleaner. Look for
Olher Restrictions.

 Check/Correct Leaks in the Air
Crossover Tube, Hoses, Gaskets,
Mounting Capscrews or Through
Holes in the Manifold Cover:

-------------

Chack/Corract Leaks in the Manifold
or Turbocharger Gaskets. Look for a
Cracked Manifold.

Maliunctioning Turbocharger

oK

4

More than One Sealing Washer Under
an Injector

OK
¥

Maltunetioning Injectors

Inspect/Replace Turbocharger.

Check and Remove Exira Washer.

Check end Replace Injectors.

oK
¥ {Continued)




Bass Engine Components Troubleshooting Logic
DODGE Turbo Diesel Page 9A-19
Excesslve Exhaust Smoke {Continued)
Cause Corraction
Malfunctioning or Overfusled Injection | | Replace Injection Pump.
Pump
oK
\ 4
Piston Rings Not Ssaling (Blus Smoke) Perform Blow-by Check. Correct as
Requirad.




Troubleshooting Logic Base Engine Componsnts

Page 9A-20 DODGE Turbo Diesel
Coolant Ternperatura Above Normal
Cause Correction
Low CoolantLevet | | Check/Replenish Coolant.
oK
Locate and Correct the Source of he
Coolant Leak. Refer 1o
Troubleghooting Logic for Coolant
Loss.
Incorrect/Malfunctioning Pressure Cap | | Replace Cap with the Comect Rating
for the System.
OK
4
HighLube OilLevel |} | Check/Drain Oil to Correct Level.
oK
4
Loose Drive Belt on Water Pump/Fan R Check/Replace Beit or Belt Tensionaer.
oK
h 4
Inadequate Alr Flow to the Radlator | Check/Repalr Radiator Core, Fan
""" Shroud and Fan Clutch as Required.
oK
\ A
Radiator FinsPlugged @ | | Blow Debris from Fins
OK
A 4
Collapsed Radiator Hose @~ | | Check/Replace Hose.

OK
k 4 (Continued)



Baeo Engine Components Troubleshooting Logle
DODGE Turbo Diesel Page 8A-21
Coolant Temperature Above Normal (Continued)
Cause Correction
Malfunctioning Temperature | | Verity that the Gage snd Temperature
Sensor/Gage = [T Sensor are Accurate.
QK
A 4
Malfunclioning; IncomectarNo =~ | | Check/Replace the Thermostat.
Thermostat )
oK
\ 4
' ' Make sure the Fill Rate Is not Being
Alr in the Cooling System Exceeded and the Correct Vented
Tharmaostat is Instalied.
~ 0K ‘
Check for Loose Hose Clamps.
It Aeration Continued, Check for a
Compréssion Leak Through the Head
Gasket
MaHlunctioning WaterPump | | Check/Replace the Water Pump
T OK
A J -
Incorrect Injection Pump Timing | | Verify Pump Timing Marks are Aligned.
Check/Time the Injaction Pump.
oK

Overfueled Injection Pump

OK
4 {Continued)

Replace the injection Pump.




Troubleshooting Logic
Page 9A-22

Base Engine Components
DODGE Turbo Diesal

Coolant Temperature Above Narmal (Continued)

Cause

Correction

Plugged Cooling Passages in Radlator,
Head, Head Gasket or Block

oK
A 4

Flush the System and Fill with Clean
Coolant.

Engline Overloaded

Verily that the Engine Load Rating is
Not Belng Exceeded.




Base Engine Components Troubleshocting Logic

DODGE Turbo Dlesel Page 8A-23
Coolant Temperature Below Normal
Cause ' Correction

Too Much Air Flow Across the Radiator | = | Check/Hepair Viscous Fan as Required.

oK

 J _
Themmostat diggle Pinor oo Check/Replace Thermostat.
Contamination In Thermostat

OK

\ 4
Temperaturs SensovrorGage | | Verify that the Gage and Sensor are
MaHunctioning. Accurate,

oK

¥
Coolant Not Flowing by Temperature | = ] Check/Clean Coolant Passages.
Sengor




Troubleshooting Logic Base Engine Components

Page 9A-24 DODGE Turbo Diesel
Coolant Loss
Cause Correction
. Visually Inapect the Radlator Heater,
Radiator or Cab Heater Leaking | | Hoses and Connections to Locate the
Leak.
¥ v
I Oll is Present in the Coclant, Check
for a Transmlission of Lube Oil Cooler
Legk.
Exernal Engineteak | | Visually Inspect the Engine and
Components for Seal or Gasket Leaks.
oK
\ 4 _ ___
Gases Resulting InLoss Throughthe  |.._... _— and Low Power. Refer to
Radiator Overflow Troubleshooting Logic for Coolant
Temperature Above Normal
0K
\ 4
Transmission CoolerLeak | { Check for Mixing of Coolant and
Transmission Fiuid.
oK
\ 4
Lube OilCoolerLeak | | Check/Replace the Oil Cooler. Look for
Coolant in the Ol
oK
4
Head Gasketleak @~ { | Check/Replace the Head Gasket.

oK
¥ (Continued)



Base Engine Components Troubleshooting Logic

DODGE Turbo Diasel Page 9A-25
Coolant Loss (Continued)
Cause Correction
Cracked or Porous Hesd | | Check/Replace the Head.
oK
\ 4
Laak in Cylinder Block Coolant . Check/Replace the Cylinder Block.
Passagos




Troubleshooting Logic Base Englne Components

Page 9A-26 DODGE Turbo Dlesal
Lubricating Oit Pressure Low
Cause Correction
LowOlilev | | Check/Replenish Ol
0K 1
Check for 2 Severe External Olf Leak
that Coukd Reduce the Presaure.
Verify the Correct Oll Is Being Used.
Oli Viscoghty Thin; Diluted orWrong | | Check for Qil Dilution. Refer to
Specificeon [T Troubleshooting Logic for
_ Conlaminated Lube Oil.
oK
h 4
Malfunctioning Pressure Switch/Gage | | Verily the Pressure Switch is
Functioning Comrectly.
oK
\ 4
Rellef Yalve StuckQpen [ | Check/Repilace Vaive.
OK
¥
Plugged Oil Filter e Change Qil Filter; Review Change
interval.
OK
¥
H Cooler was Replaced, Shipping T Check/Remove Shipping Plugs.
Plugs Left in Cooler
0K
\ 4
H Replaced, Four CylinderLube Pump | | Verily that the Comeet Pump is
Installied In a Six Cylinder Engine Installed.
0K

\ 4 (Continued)



Basa Engine Components Troubleshocting Logic
DODGE Turbo Diesel Page 9A-27
Lubricating Oil Pressure Low (Continued)
Cause Correction
Looss or MisgingCupPlugs | | Check/Raplace Cup Plugs.
OK
\ 4
Wom Lube Pump Checl/Replace Lube Pump,
OK
\ 4
Suction Tube Loose or SealLeaking | | Check/Replace Seal.
oK
4
Loose MainBearingCep | | Check/Install New Bearings and
Tighten Cap.
oK
\ 4
inspeci/Replace Connecting Rod or
Worn Bearings or Wrong Bearings | | Main Bearings; also Check/Replace
Installed Piston Cooling Nozzles.




Troubleshooting Logic Base Engine Components
Page 9A-28 : DODGE Turbo Diesel

Lubricating Oll Pressure Too High

Cause Corvection
Malfunctioning Pressure Switch/Gage | | Verity the Pressure Switch s
Functioning Correctly.
OK
) J
Engine Running TooCod | | Refer to Troubleshooting Logic for
Coolant Temperaturs Below Normal.
OK
A 4

. Make Sura the Correct Oil is Being
Ol Viscosty TooThick | Used. Refer to Lubrication and
Maintsnance Section.

0K
A 4

Qit Presaure Regulator Valve Stuck Check/Replace Valve, and/or Oll
Closed or Binding Cooler Cover.




oK

Bage Engine Components Traubleshooting Logic
DODGE Turbo Diesel Page 9A-28
Lubricating Oll Loss
Causp Comrection
Externalleaks | | Visually inspect for Ol Leaks.
oK
4
Crankcase Being Ovesfilled @ | ] Verify that the Dipstick is Comrectly
Marked.
oK
\ 4
incorract Oll (Specification or Viscoslty) | | Make Sure the Correct il is Being
Used.

Y

Look for Reduced Viscosity from

Dilution with Fuel.

Review/Reduca the Oll Change
Intarvals.

Qil Cooler Leak

0K

4

Check for Qil in the Coolant.

High Blowby Forcing Oll Out the
Breather

oK

Check the Breather Tube Area for
Signa of Qil Loss. Measurs the Blowby
and Parform the Required Repairs.

¥ (Continued)




Troubleshooting Logie Base Engine Components

Paga 9A-30 DODGE Turbo Diesel
Lubricating Oll Loss {Continued)
Cause Correction
Turbocharger Leaking Oiltothe Ar | | inspect the Air Crossover Tube for
Intake I Evidence of Oil Transfer.
OK
 J
Worn ValveSeas | ] Inspect/Replace the Valve Seals.
“OK
\ 4
Piston Rings Not Sﬁﬁng - Oil Belng . Pariorm Blowby Check. Repair ag
Consumed bytheEngne = | 77T Required.




Base Engine Components Troubleshooting Logic

DODGE Turbo Diesel Page 9A-31
Contaminated Coolant
Cause Correction
Drain and Flush the Cooling System.
Rusty Coolant, Operation Without | ean-es{  Fill with Correct Mixture of Anlitreeze
Correct Mixture of Antifreeze and Waler
and Water.
OK 1
Review the Coolant Change Interval.
Leaking Transmiseion Ol Cooler | | Check/Replace Oll Cooler.
oK
\ 4
0il Leaks from Oll Cooler, Head - ] Refer 1o Troubleshooting Logic for
Gasket, Head and Cylinder Block Fremmemmme Lube Olf Loss.




Traubleshooting Logic Base Engine Componants

Page 9A-32 DODGE Turbo Diesel
Contaminated Lubricating Oil
Cause Correction

Coolant in the Oil, Itemal Engine | | Refer to Troubleshooting Logic for
Component Leaks Coolant Loss

oK

¥
Excessive Oil Sludge | | Review Oll and Filter Changa Intervals.

oK ‘

Make Sure the Correct Oll is Being

Used,
. Review the Operation for Excessive
Fuei inthe Oil, Engine OperatingToo | Idling Resulting in the Engine Running
Cold Below Normal Temperature.
oK '
. J
Fust Pump Seal Leaking S Remove the Pump and Have tha Seal
1 Repiaced
oK
A 4
Injector Needle Valves Not Sealing | | Locate and Replace Malunctioining
injector.
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Fuel Or Oil Leaking From Exhaust Manifold

Cause Correction

intake Air Restriclion Check/Replace Filter Elemeant.

OK i

Review Oparation for Excessive Idling.

injector Needie Valve StuckOpen | | Locate and Raplace Malfunctioning
""" Injector.

OK

\ 4
Obstructed Turbocharger DrainLine | Check/Clean Line.

oK

k4

. Check/Replace Turbocharger.
Turbocharger Seals LeakingOit | | Note: Blacklight Check will Indicate Ol
or Fuel Leak.
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Compression Knocks

Cause Correction
Air inthe FueiSygtem =} Bleod the Fuel System.
aK
\ 4 __ .
Verify by Operating from a Temporary
Poor Quality Fuel/Gasoline | - 0 s | Tank with Good Fuel; Clean and Flush
the Fuel Supply Tanks. Replace
_ Fuel/Water Seperator Filter.
oK
4
EngineOverloaded @} 1 Verlly that Engine Load Rating is Not
Being Exceeded.
oK
¥
Incomrect Injection Pump Timing | | Check/Time Injection Pump.
oK
¥
Malfunctioning Injectors | | Check/Replace Injectors.
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Excessive Fuel Consumpton
Cause Corraction
AddHional Loadingrom ) | Check/Repair Accessories and Vehicle
Maifunctioning Accessories Components.
oK
4
Operator Technique | | Review Operation for Correct Gear
Shifts, Deceleration, and idiing.
oK
4
Poor QualtyFued ...| Make Sure Quality No, 2 Diesel Fuels
arg Being Used.
OK
A 4
Inadequate Intake Air or Exhaust | | Refer to Troubleshooting Logic for
Resiriction Excessive Exhaust Smoke.
OK
A 4
Injection PumpTiming | | Check/Time the Pump.
oK
\ 4
Worn or Maltunctioning Injactors Check/Heplace injsctors.
OK
4
Valves Not Seating Chack/Adjust Valves.
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Engine Will Not Shut Oft
Cause Correctlon
Stop the Engine Mechanically with
Fuel Shutoff Yatve inoperative Lever on the Fuel Pump.
Check/Replace Saeallng Washer, Piston
and Spring.
OK
\ 4
Engine Running on Fumes Drawninto | | Check the Air Intake Ducts for the
the Air Intake Source of the Fumes.

.

To atop an engine that is runnng
A on fuel sources other than the

Diesel Fusl Injection System, spray
& fire extinguisher into the Air
Intake System. The Air Pickup is
located below the Right Head Light
(Passenger Side) behind the
Bumper.
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Excessive Vibration
Causo Corraction
Engine Not Running Smoothly | Refer to Troubleshooting Logic for
[~ Rough Running or Misfiring.
oK
) 4
Loose or Broken Engine Mounts | | Check/Replace Engine Mounts.
oK
L 4
Damaged Fan or Malfunctioning | | Check/Replace the Vibrating
Accesaories Componant.
oK
A 4
Malfunctioning Vibration Damper | ] Inspect/Replace the Vibration Damper.
oK
4
Malfunctioning FanHub | | Inspect/Replace the Fan Hub.
oK
4
Wom or Damaged Alternator Bearing | | Check/Replace the Allernator.
oK
4
Flywheel Housing Misaligned =~ | | Check/Correct Flywheal Alignment.

OK

\ 4 (Contintted)
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Excesslve Vibration (Continued)

Cause

Comrection

Loosa or Broken Power Componanm

oK

" Damage that Cause an Unbalance.

Inspact the Crankshatt and Rods for

Worn or Unbalanced Drive Line
Componants

Check/Repalr Drive Line Components
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Excessive Engine Noises

Cause

Drive Belt Squsal, Insufficient Tension
ar Abnormally High Loading

Comrection

Check the Tensioner and Inspect the
Drive Belt. Make Sure Water Pump,
Tensioner Pulley, Fan Hub and
AlRtarnaiar Turn Freely.

—

oK

Intake Air or Exhaust Leaks

OK
4

Refer to Troubleshooting Logle for
Excessive Exhaust Smoke

Excessive Valve Lash

—

oK

AdJust Valves. Make sure the Push
rods are Not Bent and Rocker Lavers
or Adjusting Screws are Not Severely
Worn.

Turbocharger Nolse

OK

A

Check Turbocharger Impeller and
Turbine Wheel for Housing Contact.

Gear Train Nolse

OK

Visually Inspect and Measure Gear
Backlash. Replace Gears as Required.

Power Function Knock

Check/Replace Rod and Main Bearings.
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ARternator Not Charging Or insufficient Charging
Cause Correction
Loose or Corvoded Batteey | | Clean/Tighten Battery Connection,
Connectlons
oK
Alternator Belt Slipping S Check/Replace Beit Tensloner.
oK
\
Alternstor Pullsy LoocseonShat | | Tighten Puiley.
OK
4
Malfunctioning Alternator o] Check/Replace Alternator.
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Engine Lubricating System
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Lubricating System Flow

The schematlcs on the next four pages Tlustrate the engine ofl lubrication system. The ammows Indlcats the flow path
of the oil. The lubrication pump draws ol from the pan and forces it through the lubrication system. Tha pressure
regulation valve cortrols the oil pressurs in the system. The filter bypeass vaive ensures a supply of ail in the event
tha filter becomes plugged. The piston pins are lubricated by the splash from the piston cooling nozzles. The oll
pump idier gear bushing is pressure lubrcated. The remainder of the front gear train is lubricated by oll camry-over
and splash.

Lubricating Oil
Cooler {3);

Full Flow
Filter {4}

From
Fllter

Main 0li Closed
Rifie

——— .
4
Open
Gerot‘ar Lubricating Pressure Regulating Filter Bypass
Qil Pump (1) Valve (2) Valve (5)

Lubricating Oll Pump

Tha engine uses a gerctor typs pump.

Pressure Regulating Vaive

The pressure regulating valve (2) is designed to keep the oll prassure from exceeding 414 kPa [60 PSI]. When tha oll
preasure from the pump I5 greater than 414 kPa [60 PSI], the valve opens uncovering the dump port so part of the

all Is routed to the oil pan. Because of manufacturing tolerances of the components and the oll passages, the o
pressure can differ as much as 69 kPa [10 PSI] between engines,
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Lubrication for the Turbocharger

The turbocharger receives filtered, cooled and pressurized |lutwicating ofl threugh a supply line from the fiter head. A
draln {ine connected 10 the bottom of the turbocharger housing returns the ol to the olf pan through a fitting in the
cylinder block,

Oil Coolers

The engines use full flow, plate type ail coolers (3). The oll flows through a cast passage in the cooler cover and
through the elamart where it Is cocled by engine coolant fowing past the plates of the element.
Qil Filters

After the oll Is cooled, it flows through the full flow ol filter. From the filter cil flows to the turbocharger and engine.

Oil Filter Bypass Valve

The oil cooler cover contains a bypass valve (5) that will Iet the ol fiow bypass a plugged filter. The valve is designed
to open when the preasure drop across the filter is more than 138 kPa [20 PSI], as with a pluggsd filter, and lets the
oll continue on through the anglne. When a fiter bacomes piugged, an olf pressure decrease of 80 kPa [10 PSI] or
less from the normal operating pressure can be observed on the vahicle oll prassure gauge.
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Lubricatlon for the Power Components

To Valve Train

Main Oil Rifle

%, From Main’
Ol Rifle 1

To Piston

Mazin Journal Cooling Nozzle

Gieneral Description of Oll Flow

The maln bea:lhgs and the valve train are lubricated by pressurized olt directly from the main ol rifle. The other
power components, connecting rods, pistons, and camshaft recaive pressurized oll Indirectly from the main ofl rifte.

Tho drilings in the crankshaft supply ofl to the connecting rod bearings. The oll Is supplied to the camshaft joumals
through driilings in the main bearing saddle. Smaller drillings in the main bearing saddle supply oll to the plston
cooling nozzies. The spray from the nozzles also provides lubrication for the piston pins.

The number one main bearing sacdle does not contaln a pistan cooling nozze. Cylinder Numbar One receives the
lubricating and cooling spray from the nozzie located In the Number Two Bearing Saddle. Cylinder Number
Two recelves the spray from the Number Three Bearing Saddle, etc.
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DODGE Turbo Diesel
Lubrication for the Overhead

Rockear Lever

Rocker Lavar
Bore

Lubrication for the valve train is supplied through separate drillings in the cylinder block. The oil flows through the
drillings and acrogs the oll transfer slot In the cylindar head gasket. From the transfer slot, the oll iows around the
outside dlameter at the cylinder head capscrew, across a slot in the bottom of the rocker lever support, and up a
vertical drilling in the support. From thesa drillings, oil flows through driflings in the racker lever shaft to lubricats the
rocker levers. Oil flows through a drilling In the rocker levers to fill a trough cast into the top of the ievers. The oil

from the trough lubricates the valve stems, push rods and tappets.
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To Qil Pan
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= To Qil Coclar

]
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Diagnosing Lubricating System Malfunctions

Be sura to check iterns related to ofl pressure, such as: gauges,
high and low oil level, excessive ok contamination, oil viscosity,
etc.

High OH Pressure

High oil pressure usually occurs after the engine is first started
in coid weather. The lubrication system does not have a cold
start retief vaive. The pressure regulating valve components are
machlnad to a sfze that will relleve the excessiva pressure
created by cold englne oll.

@ Oll Pressure Regulating Valve

The engine will have high oil pressure If the regulator sticks in
the closed position. Check the regulator for freedom of
movement.

Low Oll Pressure

Low oll pressure can be caused by several lubrication system
retated malfunctions. To begin the nvestigation, determine the
engine operating conditions when the low pressure was first
observed

Ol Level

Low ofl level can cause low oil pressure.

Caution: Never operate the engine with the ol level
below the low {L) mark.



Base Engins Companents Engine Lubricating System
DODGE Turbo Diesel Page 987

Oil Filter

Bypass Vaive
==

A plugged filter will cause a gradua!l loss of olf pressure by 0
approximately 89 kPa [10 PSI]. The pressure will return to
normal when the fliter bypass valve opens.
Closed
[ S —

Ol Gauge

Check the oll gauge ang sending unit to make sure they are
operating correctly by verifying the pressure with a manual
gauge.

Oil Suction Tube ' @

A looss suction tube, damaged gasket or erack in the suction
tube can cause a temporary loss of prime for the ol pump. The
engine will have low pressure or no ol pressure at starting
followed by normal oil pressura.

Bearings and OH Pump

A steady decrease in il pressure over a long period of time
can be an indication of worn bearinga or excessive oll pump
wear.
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Fuel & Ol

Fuel DHution =
{Thin Black)

Goaod DIl

‘Water In Ol
[Mitk Color}

Base Engine Components
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Ol Dilution
A Caution: Diluted oll can cause severe englne damage.

@ Chack the condition of the of.
= Thin, black oil is an indication of fuel in the od.
= Miky discoloration Is an indication of coolant in the oil.

Coolant in the ol can be caused by:
= Cup plugs leaking.
« Damaged gylinder head gasket.
= Ofl coolar element leaking.

@ Coolant Dliuted Off

Coolant leaking from the cup plugs in the cylinder block water
jacket will dilute the oil.

To check for leaks, remgve the tappet cover and pressurize the
cooling system.

@ Coolant in the oll can also be caused by a damaged cylinder
head gasket.

Prassurize the cooling system to check far Ipaks. it may be
naceasary to remove the oil pan to locate internal leaks.

Since the oll cooler design does not regulre gaskets or seals 1o
maintain tha separation of oll and coolant, the element itself
must leak to allow mixing of the fluids.
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During operation the oll pressure will be higher than coolant
pressurs. A leak in the oil cooler will shaw as ail in the coclant.

Howsver, following an engina shutdown, the residual pressure
In the coolant system can cause coolant to seep through the
leak path into the oil.

Fuel Pliuted Ol

Fuel dilution is limited to four sources:

Injection pump shaft seal

Fuel leaking by the rings

Lift pump

A crack In the eylinder head from the fuel filter location to
the air intake

N

Use the following logic to determine the source of the oil
dilution with fuel.
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Injection Pump Shaft Seal

A worn or damaged injection pump shaft seal will allow fuel to
leak into the gear housing and then into the oil pan.

The seal Is designed to provide Incraased sealing as the pump
case pressure increases. Pressure forces the iip (1) tighter
arourd tha shaft, :

A worn seal Is more apt to leak during start up and shut down
when case pressura Is low.

Cautlon: A worn soal can not be detscted by pressurizing
the pump with normal operating pressure. By Increasing
the pressura in the pump, the sealing force will alse be
increased

‘The bushing {2) in the Bosch VE pumnp can causs a seal leak.
if the bushing Is loose in the housing it will move toward the
seal ralsing the lip {1) and providing a leak path for fuel.

To check for such a leak (Bosch VE only), remove the fuel
draln manifold connection (1) at the pump and inatall a plug

2.
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Remove the oil flll tube and rotate the engine sc one of the
holes in the fuel pump gear exposes the back gear housing.

Use a small mirror to check for leaks while pumping the
priming lever on tha It pump. If a leak is found, remove tha
injaction purmp. The seai can be replaced.

Fuel Leakage by the Rings

Incomplete combugtion in the cylinders can result in unbumed
fuel draining Into the off pan.

This condition can be caused by a leaking Injector or reduced
compression caused by Inadequate piston ring sealing.

Y LY
TR

Y
L™t

An increase in white sxhaust smoke during the first start of the
day Is & symptom that an Injector may be leakdng.

N

L W T T R IR Y
iAo

An Injector leak wifl also causa the engina to run rough and
have jow power.

it

Remaove and replace leaking injoctors.

T T N
i
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Lift Pump Leakage

There i3 a remote possibility for fuel to draln Into the ol from
the lift pump.

For this 1o happen, the diaphragm in the pump would have to
break and the drain hole would have to ba plugged.

Cylinder Head Leakage

Another remate posslbllity, Is a crack or porosity in the head
casting could allow fuel to leak to the alr intake and on to the
cylinders.

Oil Leaks

Varlous gasksts, seals and plugs are used to contain the oll.
Most lsake can be identified during routine Inspection of the
engine and vehicle.

A blown cup plug can allow 3 relative largs quantity of oll to
escape rasulting in a sudden drop in the oif pressura.

When chacking for such a leak, be sure to check the plug
behind the tappst cover as well as those that may be obscured
by chassls parts.
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If the oif cooler element ruptures, the oil pressura will force ol @
into the coclant system. Ol in the coolant should be visible
when the radiator cap is removed. '

Worn or damaged seals in the turbocharger can also allow oil
to leak into the air crossover pipe and be burned in the engine.

The condition can be verlfied by romoving the alr crossover

tube and looking for oil.

Inadequate sealing of the piston rings and/or turbocharger X
seals wili result In oll being blown out the breather tube and/or
consumed by the engine. -

Ty e

7

Lubricating Oll Level - Check

Check the engine ofl level. Never operate the engine with the oil
level below the "L {LOW)} mark or above the "H" (High} mark.

The oft capacity between the low mark and the high mark on
the oil dipstick is 1.89 liters [2 U.S. quarts].
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Lubricating OIl and Filter - Change

A Warning: Hot oll can cause personal Injury.

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

Use a container that can hold at least 14 liters [15 U.5. quarts]
to held the used oil.

Always check the condition of the used ail. This can give you
an Indication of same engine probiems that might exist.

= Thin, black oil indicates fuel dilution.
» Milky discoloration indicates coclant dilution.

——en, | gy
SHMEER HITTORE

N\, | Ciean the area around the lubricating oil fllter head. Remove
the filter using a 00-95mm filter wrench.

Clean the gasket surface of the filter head. The filter canister o-
@ rirg seal ¢an stick on the filter head. Make sure it is removed.

@ Any ane of the following lubricating oil filters can be used on
the Cummins Turbo Diesel englne.

Part No. Manufacturer
4429618 ... Chrysler
LF3349 ... Fleetguard
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Caution: Fill the oll filter eloment with clean oll before A
installation. Use the same type oll that will be used in the
engine.

Apply a light film of lubricating oli to the sealing surface before
Installing the filter.

Cauflon: Mechanical over-tightening may diatort the A
threads or damage the filter element ssal.

Instal! the filter as specified by the filter manufacturer.

17mm

Chack the condition of the threads and sealing surface on the
i pan and drain piug.

S Q)
: [
3an the drain plug and the sealing surface of the pan. install
ew drain plug sealing washer, Chrysler Part #4429216.
il the drain plug and seallng washer,

@ Value: 80 N=m [60 fidbs]

ligh-Quality Muiti-Viscosity lubricating ol in your
arbo Diesel Englne. Choose the correct ol for your
nditions as oullined in the Ol Specifications,

F APl Sarvice
LE-56

S5AE 15W-40
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Fill the engine with the correct grade of new oli. The engine
capagity is 10.4 fiters [11 U.S. quarts} in the crankcase and .95
liter [1 U.S. quart] in the lubricating oil fiter,

Start the englne and operate it at Idie for several minutes:
Check for leaks at the filter and drain plug.

@ Stop tha engine. Wait approximately 5 minutes to let the of in
the upper parts of the engme dmm back to the pan. Check the
il level again.

Add oil as necessary tc bring the level to the "H” {High) mark
on the dipstick.

Ii’ Lubricating System Replacement Procedures

@ Ofl Pressure Regulator Valve and/or Spring -
Replacement

19mm

Remove the threaded plug, gasket, spring and valve.




Base Engine Components Engina Lubricating System
DODGE Turbo Dlesel . Page 9B-17

OII Preasure Regulator Spring m
Chack or replace the spring.
Limit
Valve Open
= Haight: 39.98mm [1.574 inch]
= Load: 91 N [20.51b]
Assembled

= Helght: 44.58mm [1.77 Inch]
~ Load: 60 N [13.5b]

18mm
Clean and Inspect the plunger, bore and seat before assembly.
Note: The plunger must move freely in the valve bore.

Assemble the valve In the reverse order of disassembly.

Torque Value: 80 N-m [80 fi-lbs]

Replacement of the Filter Bypass Valve _ @

Remaove the valve from the coolet cover.

Drive the new valve in until it bottoms against the step in the %
bore, :
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0Ol Coolor Element and/or Gasket — Replacement

Preparatory Step:
= Drain the coolant.

) ) Clean around the oll cooler cover.

BJ 5/8 inch, 19mm

- @ Disconnect the wurbocharger supply line.

Torqgue Value: 15 Nem [11 fidbs]
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10mm

Remove the ofl ooole'r cover, gaskets and cooler efement.

Clean the ssaling surfacas.

Apply 483 kPa [70 P8I] alr pressure to the element to chack for
leaks.

10mm
Assemble the oil coolar gaskets, elament and cover.
Torque Value: 24 N-m [18 ft-bs]

Note: Be sure to remova the plastic shipping plugs from g new
eloment.

1 -

Engine Lubricating System
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@
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Bj 5/8 Inch, 19mm

% Connect the turbocharger il supply line.

Torque Value: 15 N-m [11 ft-lbs]

FIl the fiter with clean lusricating of and apply a light coat o
oil to the sealing gasket.

5
) Install the oll fitter.

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

Stop the engine and check the coolant and oil level.

Qil Pan, Suction Tube and/or Gaskets -
Replacoment

=1
@ 17mm, J0mm

Note: This operaticn will require engine removal.

Drain the ofl and remove the pan and gasket.
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10mm, 13mm

If required, remove the suction tube and gasket.
Clean the sealing surfaces.

Install the suction tube and gasket.

Caution: Be sure 1o connect the support bracket.

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

Cautlon: Bae sure to flll the Joints between the pan rall,
goar housing and rear cover. Uss Thres Bond 1207-C.

Sealing surfaces

= A - Pan rall to gear housing
= B - Pan rall to rear cover

T0mm, 17mm
Install the pan and gasket.

Tarque Valus: 24 N=m [18 ft-lbs]

Install the draln plug.
Torque Value: 80 N-m [60 fi-ths]

Enging Lubricating System
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@ Fill the engine with oif. Run the engine and check for leaks.

Stop the engine and chack tha oil level with the dipstick.

ISJ Oil Pump -~ Replacement
3/8 Inch Square Drive

Preparatory Step:
* Ramove the drive belt
= Remove the radiator
= Remowe the fan clutch assembly
* Remove the fan hub
* Ramova the oil fill

Nete: Remoeval is easler If the crankshaft vibration damper Is
locsened bafore removing the belt.

] e
@

Remowve the crankshaft vibratlon damper.

Remaove the front cover.

.mmmm
@
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Remove the Lubricating OH Pump
13mm

Remoave the four mounting capscrews.

Rerove the pump from the bore In the cylinder block.

Clean and Ingpect
i the pump is to be inspected for reuse, follow these steps.

Viguaily inspact the lube pump gears for chips, cracks, of
exgessive wear.

Remove the back plate.

Mark "TOP*" on the gerotor planetary.

Note: Mark with feit ip pen.

Engine Lubricating System
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Remove the gerotor planetary.
Inspect for excessive wear or damage.

N Clean all parts In solvent and dry with comprassed alr.

Inspect the pump housing and gerotor drive for damage and
excessive wear.

Caution: Be sure the gerotor planstery ie installod In the
original position.

% Note: Chamfer must be on O.D. Down.

Install the gerotor planetary.
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Measure the tip clearance. L : ®
Lmit

Maxinmum Clearance: £0.1778mm [0.007 inch]

Mesasure the clearance of the garctar drive/gerotor planetary
ta part plate.

Limit

Maxlinum Clearance: 0.127mm [0.006 inch]

Measure the clearance of the gerotor plansetary to the body

bore. :
Lirnit

Maximum Clearance: 0.2381mm [0.015 Inch}

Measure the gears backlash.
lelts (Used Pump)

0.09100.38mm
[0.009 ta 0.015 inch] -
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% Install the back plate.

o De | Installing the Lubricating Oit Pump

2 Lubricate the pump with ciean engine oll.

Note: Fllling the pump with oil during installation wil help to
o prime the pump at engine start up.

Caution: Maka sure the idler gear pin is insialled In the
locating bore In the cylinder block.

{};-\‘- :
&Y install the pump.

13mm

@ Tighten the oll pump mounting capscrews in the sequence
shown,

Torque Value:

Step 1 - 5 N-m {44 in-ibs]
Step 2 - 24 N=m [18 fi-lbs]
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Nota: The back plate on the pump seats against the bottomn of
the bore in the cylinder block. When the pump s correcily
installed, the fiange on the pump will not touch the cylinder
block.

Note: Be sure the gear backlash is carrect if installing a new ®

pump.
Measure gear backlash.
' Backlash Limits
A -1dler to B - Idler to
Pump Drive Crankshaft
.08 10 0.33mm .08 t0 0.33mm
{003 10 .013 Inchj [.003 10 .013 inch]
Nete: If the adjoining gear moves when you measure the

backlash, the reading will be incorrect.

Gear Cover - Installation

Lubricate the front gear train Qvilh clean engine oil.

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

Thoroughly clean the front seal area of the crankshaft,
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f%% Install the front cover and gasket.

Nota: Install the capserews but do not tlgl'meri ak this time.

Use the alignment/installation tool from the seal kit to align th
cover to the crankshaft. :

Tightan the front cover capscrews.
Torque Value: 24 N-m [18 fi-lbs]

Remove the alignment/installation tod,

A Caution: Always use a seal pliot when you: Install a seal.

Apply a bead of Loctita 277 to the outskie diameter of the seal.
install the pilct from the ssal kit onto the crankshaft. [nstall the
seal onto the pliot and start into the front cover. Remove the

pilot.
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Note: To prevent damage to the seal carrier, hit the
alignment/Installation toal alternately at the 12, 3, 8 and 9
o'clock positions. : :

Use the allgnment finstailation tool and a plastic hammaer to
Install the seal 10 the correct depth,

17mm
Install the front cover oll fill and seals.

Install ol fill tube bracket capscrew.

%K

Torque Yalue: 43 N=m [32 #-lbs]

15mm

S

install the crankshait vibration damper. Do not tighten the
capscrews to the correct torque value at this time.

3/8 Inch Square Drive

i

Raise the belt tensloner to inatall the belt.
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15mm
Instali the vibration damper capscrews.

Torque Value: 125 N-m [92 #t-lbs]

Note: Use an engina barring tool to keep the engine from
rotating during torquing operation.

@ Cup Piugs - Replacement
Remaove the cup plugs from the oil passages.

To Insiall the Cup Plugs

Apply a bead of Loctite 277 around the outside diameter of the
oil passage cup plugs.

I3\ Drive the cup plugs in until they bettom in the bore.
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Fill the englne with oll. Run the engine and check for leaks.

Stop the englne and check the ol level with the dipstick.

@

Engine Lubricating System
Page 9B-31
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Lubricating Oil Vlscosity Recommendatlons

Use a multi-graded™ oil, with the \nscusrty grades shown below in the Cummlns Turbo Digsel Engme The use of
single grade lubricating oil is not recommended. .

) T 15W40
-12°C. . 10°F
i I t Towao
'1 s°c OOF__ ——————— i — — —
With Without Block Heater
Block 10W30 1 Synthetic Oil**
' 5W3ao
.23°C @ A0°Fem— . Heater Y % oo

Notes: * 20W20 is not considered a multi-grade oll.
"~ **  The same oll change interval is to be followed
for synthetie oil as for petroleum based ol
Also, synthetic oll must meet the same performance
specifications as patroleum oil.

Lubricating OIl, Arctic Qperation

Where there are no provisions to keep the engine warm when it is operating In amblent temperatures consistently
below -23°C [-10°F], use a lubricating oll that meets the following requirements.

SAE 6W30 viscosity grade synthatic olls may bs used provided they meet the minimum viscosity at 100°C [212¢F].

Pearamater Tost Method Specifications
Performancs Quality ................ AP| Classlification CE-SG, CE-SF, CD-SF, or CC/CD-SF
Viscosity ........... L s e PO e e e 10,000mPa°®s Maximum at -35°C [-319F]
4.1mmz2/s Minlraum at 100°C [2129F]
Pour Poirt (ASTM D-97  _...c...oee e veremcsessvaremienenes Minlimum of 5°C [9¢F] Below the
Lowest Expected Ambient Temperature
Sulfated Ash Content {(ASTM D-874) .o ec e Maximum of 1.85% by Weight Maximum

Lubrication System Specifications - Dodge Ram 5.9 Liter Diesel

Ol Pressure at Idle - (Minlmum Aliowable) kPa [PSI] S 69 [10]

Of Pressure at Rated - (Minimum Allowable) kPa [PSI]  ..cvriiininnceninnsinninennans 207 [30]
Cil Pressura at Rated - (Maximum Allowable) kPa [PSI] reerrereseeeraaressens 483 [70]
Regulating Valve Opening Pressurs kPa FPSI]  ....ooceveecnimce e sramcnneee e v 414 [60]
Diffarential Pressura to Open the Filter Bypass Valve - kPa [PS)] ...coceceeee, 138 [201
Ol Capacity of Pan - Liter [U.S. Quarts] High Mark e eeemeensseremean 10.5 [11]
0Oi Capacity of Pan - Liter [U.5. Quarts] Low Mark .......... _ 8.6 [9]

Oil Capacity of Oil Filter - Liter [U.S. QUAns] .......-...ccurreinmmamissesssreerasecenas .85 [1]
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General Overview - in and Out-of-Chassis Hepairs

Section 9C

This section definas the base engine componants, describes the operation of those components, provides
guidelines for diagnesing malfunctions and gives procedures for component replacement. Many of the component
replacement procedures described are performed with the engine in the chassis. For the purpose of thls manual,
Base Engine Components are defined as those parts and assemblies which are not included in the other major
angine systams, They are; Cylinder head and valve train, front gear housing and gear traln, fiywheel housing and
flywheel, camshatft, tappets and push rods, front crankshaft seal, piston and connecting rod assemblles. and the
crankshaft and main bearings.

Contents
Subject Page
Oparation and Description -Base EngineComponems ..........ccoviiiiiirrr i i ciaees aC-2
Cylinder Head and Valva Train (in-Chassis Repalr) ......... ... it iiiiii s i iiiiiaian s irian, aC-2
Front Gear Housing and Gear Train (Out-of-ChasslsRepalr) .............ccoi it 9C-3
Front Crankshaft Seal (In-Chassis Repalil ... .ovvrcrirri it i e e e rre e aa e 9C-3
Camshaft, Tappets and Push Rods (In-Chassis Repalt) .......... 0o iiiminaiai it ininisnnnrnans 8C-3
Fiywheel Housing and Flywheel (In-ChassiBs Repair) -.............cciiiiiiiviianiiiiiiiiiiaininasins, 9C4
Piston and Connacting Rod Assemblies (Out-of-Chassis Repair) ......... . .oooiiiiiniiiniiiiiiienianes 8C-5

Crankshaft and Main Bearings (Out-of-Chassls Repalt) ...........ooiiiiiiniiii e 8C6
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Base Englne Componants.
DODGE Turbo Diesel

Operation and Description - Base Engine
Components - o

Cylinder Head and Valve Traln
In-Chasais Repair

The cylinder head Is a one piece, crossflow design with two
valves per cylinder. The head has integrally cast valve guices
and hardened valve seat surfaces which can he repaired ina
machine shop using the appropriate service parts.

The cylinder head has a cast intake manifold, fuel filter head,
thermostat housing and an internal water bypass. The injectors
are mounted in the head for direct injection into the cylinders.

Separate pedestals for each cylinder are used to support and
route oil to the rocker levers. : .

The cylinder head gasket is a steef plate design with print o-
seal on both sides around the water holes. A fire ring in‘the
gasket seals the cylinder bores. As discussed in the Coaling
System, the gasket also provides orffices to control coolant
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Front Gear Housing and Gear Train .

Note: Removal of the gear housing is an out-of chassis
repair.

The gear train conslsts of the crankshalt gear, lube pump gear
idler and drive gear, the camshaft gear, the fuel pump gear and
the accessory drive gear.

The gear housing provides a support for the injection pump,
the timing pin and the accessory drive gear.

Front Crankshaft Seal
in-Chassis Repalr

The front crankshaft seal is mounted in the front gear cover. A
double lipped Teflon seal is used. The sealing surface on the
crankshaft must be clean, dry and free of oif during assembly.

Camshaft, Tappets and Push Rods
In-Chassis Repair

The camshait 15 gear driven from the crankshaft. A replageable
bushing is used for the frort journal to carry the side ioading
from the accessory drive. The remainder of the |ournals
operate In cast iron bores in the cylinder block.

General Ovarview - In and Out-of-Chassis Repairs
Page 9C-3
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Base Engine Components
DODGE Turbo Diesel

The camshaft has lobes to operate the intake and exhaust
valves and a special lobe to drive the lift pump. The valve [obes
contact *mushroom” shaped valve tappets which operate the
push rads. The operating arm of tha [tft pump rides directly on
the speclal lobe on the camshaft. The profile of the cam lobes
is the same for all B Serles englnes.

The center {ine of the tappet Is slightly offset from the center
line of the cam lobe. This design feature and the slightly convex
surface of the tappet causes the tappet to rotate as it Is lifted by
the cam.

The ball end of the push rod fits into a ball socket In the tappet.
The other end of the push rod is fitted with a socket into which
the ball end of the recker lever adjusting screw operates.

Flywheel Housing and Flywheel
In-Chassis Repair

Ring dowels are used to locate the housing within 0.20mm
[0.008 in.] TIR.

Nota: Service housings are driled. Re-dowelling I8 not required
when Instaliing a naw or differemt housing.
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The housinga are machined for the uss of an optlonal sngins
barring device.

Piston and Connecting Rod Assemblies
Qut-of-Chassis Repalr

Piston features include: high swirl combustion bawl cast
aluminum body and 3 ring grooves. The piston for the
turbocharged engines Includes a nl-resist Insert with a
keystone profile for the top piston ring. Always check the part
number to be sure the correct configuration is used during

piston replacement.

The plston ring sets consist of three rings, the top ring of the
set has a keystone profile which operates In a ni-resist insert
cast into tha piston.

A free floating, hollow piston pin Is used to attach the plston to
the, connecting rod. Lubrication of the pln and journal Is
accomplished by residual spray from the plston cooling
nozzlgs.

General Overview - in and Qut-of-Chassis Repairs
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Standard

Oversize

250 mm [.0098 in.]
500 mm [LO197 n.]
750 mm {.0295 in,]
1.000 mm {.0394 in.]

Base Englne Componants
DODGE Turbo Diesel

The piston pin end of the connecting rod Is angle cut to provide
additional bearing surface and is fited whth a bronze bushing. .

In production, steel backed alumirum rod bearings and stesl
backed trl-metal bearings are used.

Oversize service rod bearlngs are avallable for use with re-
ground crankshafts.

Crankshaft and Main Bearings
Out-of-Chassls Repalr

The crankshaft is a balanced, forged steel unlt with 7 main
bearings. The lower bearing shells ars all the same. All of the
upper bearing shells are also the same with the exception of
the journal adjacent to the rear ane. The next to the last journal
is fitted with a flanged upper beartng shell. The flanges control
the end thrust of the crankshaft,
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The upper bearings have three holes in them. The middle hole
recelves ofl from the main oii rifle. One of the adjacent holes is
aligned with a drilling to the camshaft Joumal and serves as an
orlfice for lubrication flow to the journal. The other adjacent
hole supplies oll for piston coollng. Tha hole dogs not align
petfactly with tha coodling nozzle. The hole is off-set to keep the
nozzle from dropping into the crankshalt ol supply passage.

Note: QOverslze service maln bearings are avallable tor re-
ground crankshaklts,

General Ovsrvisw - In and Out-of-Chassis Repalts
Page 9C-7

Standard

Qversize

250 mym [.0098 .|
500 mmn [LQ197 ]
o\ | 750 mm [.0295 ]

!11,000 man [, B354 in.]
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In-Chassis Repairs - General
Section 9D

The operations described in the next two sections (SE and SF) are consldered in-chassis procedures and include
those sarvice repalrs assoclated with the following englne parts and functions: }

Cylinder Head Timing

Valves, Guldes and Seals _ Head Gasket

Push Rods Front Crankshaft Saal

Rocker Levers Vibration Damper

Camshait Ftywheel Housing and Flywheel

Tappota Rear Crankshaft Seal

The next two Sections, howevet, do not describe all the service operations that can be done with the engine in-
chassis. Those Inchassks operations not appearing In these sections include:

Fuel System (Sas Section 14)
_Alrand Exhaust Systern (See Section 11)
Cocling System (See Sectlon 7)
Cil Pump (See Section $B)
Oil Cooler and Cooler Cover Plats (See Section 9B)
Vacuum and Power Steering Pump (Sese Section B)

The condition of the cylinder block and pistons are the limiting criteria for in-chassls repairs. 'f there is reason to
believe that either are severely damaged, the engine should be removed for major overhaul.

Prior 1o deciding on an In-chassis repalr, inspect the alr intake for evidencea of ingestion of particles that coutd have
soverely damaged the cylinder walls. Check the ol and oil filter to ba sura the lube system is not thoroughly
contaminated with metal. Also check for rust In the coolant. Rust in the coolant can indicate buiid up in the passages
In the cylinder block that will require the block to be removed for cleaning. Also consider the condition of aother
components, particularly those that are more difficult to replace In-chassls (carshaft, rear seal, etc.).

The in-chassis repairs procedures include prescribed checks of the hardware to determine if continued in-chassls
work is practical. If the conditional Tlimits are not met, the engine should be remaved for completion of the avarhaul,
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In-Chassis Diagnostic Procedures

Section 9E
Contents

Subject Page
Alrand Fuel Systems - CRoCK ... ..o .ttt ia it iierataerram e ianrae e s gE.2
Valve Trainand Head AsSamblY .. .......c.0teiirer oot ioinraairaiiaariinianaaanaacrsaennssns 9E-2

Valve Adfustment - Check ... ... . e e OE-3

AT T YY1 G SE-3

INJECLOr PIOMTUSION .t vetieota i sas ot as s rannanam e st aar oy acaraansan ot nanas oE-4
Rocker Lever, Valve Stem, Push Rod, Tappatand Camshaft ........ ... ..o i il 9E-5
Front Gear Housing Cover and GearTraln . .......cvuiimerieiraiaiet e e aniataaansneisenriinns 9E-6
Flywheel HousIng and FIYWhBBl ... .. ..ivnineiat et rar et in s 9E-6
Flywheel RINGGBAE . ........ouiii it iirarasr e s ra e et ataaatita e ra e arsarannans 9E-7

REar CranKanail S8l . ... v vt it e tn s s st ee aneeenanraaaacanr sttt mtiaama ity 9E-7
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Air and Fuel Systems - Check

When dlagnosing a low powaer problem, first troubleshoot the
air and fuel systems to make sure the engine Is receiving
adequate Iintake alr and fuel.

@ Check the Intake air system for leaks. Make sure a sealant is
used on the through-hole capscrews which secure manifeld
cover to the head.

Verify the turbocharger is operating correctly.

Check the fuel system for correct timing and fuel delivery.

Valve Train and Head Assembly

The sound emitted from the overhead can Indicate a valve traln
problem. Loose rocker levers will clatter. A squeaking noise
canh mean lack of lubrication for ad|usting screw and the push
rod sockat.
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Caution: 1f one of the individual support pedssials is
removed during inspection or rapair, all head boits must be
retightened according to the head boh torque ssquencs.

Valve Adjustment - Check
Veﬂfy ﬁlat thé valves are ad]usted obnecﬂy.
Valve Lash:

Intake .254 mm [.010 in]
Exhaust .508 mm [.020 In]

Valve Seal — Wear

Wom valve seals are typically detected by blue smoke at idie or
when the engine is unloaded and going down hill. Verify the
condition by removing the valve spring and inspectlng the
seals.

Hardening of the materlal and wear or damagé to the sealing

surface will cause the seal 1o leak. .

A |

In-Chassis Diagnostic Procedures
Page 9€-3
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Base Engine Components
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Injector Protrusion

Injector protrusion can affect power from the engine. In
addition to a gingle sealing washer (A) on the injector, the
thickness {B) of the head gasket controls injector protrusion.

Oversize service head gaskets are used when the head surface
on the block has been mfaced. The head gasket is marked to
indicate the thickness. One notch means the gasket ls standlard
for use with blocks that have not boen refaced. :

Two notches identify that the gasket is for use with blocks that
have been refaced ¢.15mm [0.006 inch]. The block should ba
marked with one X on the rear of the block to indicate the
surface has been refaced 0.15mm [0.006 inch).

Three notches indicate the gasket is for use with a block that
has been refaced 0.50mm [D.0197 inch]. Two XX('s on the rear
identifles a block has been refaced 0.50mm [0.0197 inch]
resurface.
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Rocker Lever, Valve Stem, Push Rod, Tappet
and Camshaft

Excessive valve lash can indicate & worn valve stem or racker
laver.

Loosa rocker leverg and the need to re-set the valve clearance .
frequently, can also indlcate cam lobe ar tappet wear. if an
Inspection of the levers, valve stems and push rods does not

show wear, tappet and for cam lobe wear can ba suspected.

Cautlen: Anytlme a new camshait Is Installed, new /\
tappeats must also be installed.

The camshait should be removed from the block to propsrly @
inspect the lobes. Tappets must also be removed to inspect
faces. :

A sovergly damaged camshatt journal(s) can generate metal
chips which will ba found in tha pan and filter. As the clearance

in the journal{s} Increases, a small reduction in oil pressure

may be detected.
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. @) Front Gear Housing Cover and Gear Train -

Troubleshooting the front gear houslng cover and gear tram
consists of:
~ Checking for leaks at the front cover, timing pin assembly,
Injection pump and the front crankshaft oll seal.
* Inspecting the gears and measuring backlash when
required. .

A vibratlon damper is located on the front of the engine
crankshaft. Whan dlagnosing a vibration problem, check the
damper for visible wobble when rotating :

Verify that the index lines (&) ere aligned, I the fines are 'moro
that 1.59mm [1/16 inch] out of alighment, replace the damper.

Inspact the rubber member {B) for deterioration and mtsslng
pleces. .

As previously discussed in the fuel system, replacement of the
gear housing or the timing pin assembly necessitates a
realignment of the pin assembly. The pin must be aligned ta
comespond to TDC for Cylinder Number 1.

Flywheel Housing and Flywhesl

Diagnostics of the fiywheel housing and Rywheel Is normally
limited to a visual inspection of the parts for damage or wear.

The flywhesl and housing are precision made and aligned per
SAE J1033 standard.
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Ring Gear

Occasional fallure of a starter to angage can be caused by
damaged teeth on the ring gear. Service ring gears are
avallable for repalring flywheels,

if & ring gear is damaged on an automatic ransrmission drive
plate, the drive plate must be replaced.

Rear Crankshaft Seal

The raar crankshaft seal is mounted in a housing that bolts ta
the rear of the block. Doubleipped Teflon seals are used. The
Sealing surface on the crankshaft must be clean, dry and
free of oll during Installation of the seal.

Caution: I any oll gots on the crank surface or seal
during insiallation, the ssal will lsak.




In-Chassis Diagnostic Procedures Base Engine Components
Page 9E-8 DODGE Turbo Diesel




Base Engine Components In-Chassis Repairs

DODGE Turbo Dlese! Page 9F-1
In-Chassis Repairs
Section 9F
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Rucker Levers and Push Rods - ﬂeptacement
15mm ‘ ;
Freparatory Step

* Remove the valve covers.

m Removal

@ 14mm, Screwdriver

Loosen the adjusting screw locknuts. Loosen the adjusting
scrows until they stop.

=N 1 m 13mm, igmm
— @ Remave the 8mm and 12mm capscrews lram the rockar lever
f N . pedestals, Remove the pedestals and rocker lever assemblies.
=) pl—
|
S - ]

@ Remove the push rods.
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Rocker Levers - Disassembly _ @

If the rocker lever and bush rods ara to be Ingpected for reuss,
follow these steps.

Remuove the retaining rings and thrust washers.

Remove the rocker lovers. @

Caution: Do not disassembla the rocker Javer shaft and
pedestal. The pedestal and shaft must be replaced as an
assembly.

Remove the lock nut and adjusting screw.
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N\, | Clean all parts in a strong solution of laundry detergent in hot

water.

Use comprassed alr to ¢ry the parts after rinsing In clear hot
water.

Note: The pedestals are made from powdered metal and may
continue to show wetness aftar they have been cleaned and
dried.

@ Inspact for excessive waar in the bore and the contact surface
for the valve stem,

Measurg the rocker lever bora.

Diameter {Maximum): 19.05mum [0.75 inch]
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Inspact the pedestal and shaft.

Measura the shaft diamater.

Minimum Diameter: 18.84mm [0.7456 Inch]

Rocker Levers - Assombly

Install the adjusting screw and lock nut.

Lubricate the shaft with engina oil.

Caution: Be sure to assemble the intake and exhaust rocker
levers In the correct location.

intake Exhaust
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% Position the levers on the racker _ahﬁfl.

" Instail the thnist washers,

|I\ | Clean the push rods in hot scapy water.

@ Inspect the push rod ball and socket for signs of scoring or
cracks where the ball and tha socket are pressed Into the tube.

@ Check the push rods for roundness and straightness.
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Instali the push rods into the sockets of the valve tappets. . . %

Lubricate the push rod sockets wihcleanengine ol ... | &

Caution: Make sure the rocker lever adjusting screws are A -
completely backed out. o '

Rocker Lever Assembly - Installation

Caution: Make sure the dowel rligs in the pedéstals are
installed into the dowed bores In the cylinder head.

Notae: If the push rad is holding the pedestal off of the cylinder
hsad, bar the engine untl the pedestal will set on the head
surface without interference.

Use clean englne oll 1o lubricate the threads and under the
heads of the Bmm and 12mm capacrews.

Install the capscrews into the pedestals.
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Base Engins Componants
DODGE Turbo Diesal
ismm

Use the sequence shown to tighten ALL of the 12mm cylinder
head capscrews.

Tomque Value:
Stop 1 - 40 N«m |20 kt-ibs]

Step 2 - 85 Nem [62 ftbs]
Step 3 - 126 Nem [93 ftbs]

13mm
Tighten the 8mm pedestal capscraws.

Torque Value: 24 N-m {18 fidbs]

Valve Clearance Adjustment

Caution: Be sure to disengage the timing pin alter locating
top dead center.

Use the timing pin to locate Top Dead Center for Cylinder
Number 1.

Caution: Adjust the vatves when the engine 1s coid - below
60°C [140%F).
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Step A
14mm

Adjust the clearance for the valves shown in the Bustration.

[c==

Intake: 0.254mm {0.10 Inch]
Exhaust: 0.508mm [0.20 inch]

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

Caution: Be sure timing pin is disengaged before rotating
the crankshatt.

Mark the pulley and rotate the crankshaft 360 degrees.

Adjust the clearance for the valves shawn In the illustration.
Intake; 0.254mm [0.010 inch]
Exhaust: 0.508mm [0.020 Inch]

Step B -

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

. Cylinder Head Removal

Draln the coolant and oll

Disconnect tha radiator and heater hoses
Remove the twrbocharger and alr crossover
Remove the exhaust manifold

Remove the fuel lines and injector nozzles
Remove the valve covers

Remove the rocker levers and push rod
Remove the fuel fiter
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Base Engine Components
PODGE Turba Diesel

BJ 18 mm

@ if engine is hot, remova tha cylinder head capscrews in the
sequence shown. The removal sequence is not impontant ¥ the
englne Is cold. _

Remove the cylinder head and gasket from the cylinder block.

Note: Inspect the coclant passagas. A large build up of rust
and lime will require removal of the cylinder block for cleaning
in a hot tank.

Inspect the cylinder bores for damage or excessive wear,
Rotate the crankshaft $o the plston is at BDC to inspect the
bores.

Measurs the cytinder bores.

Limit:
= Maximum Diameter: 102.116 mm [4.0203 inch]
= Out-of-Roundness: .038 mm [.0015 inch]
= Taper: .076 mm [.003 inch] Refer to the limits for the
oversize cylindar bores.

Note: Do not proceed with in-chagsis repair if the bores are
damaged or worn beyond the abova limits. '

Check the top surface for damage caused by the cylinder head
gasket leaking between cylinders.

Chack the top surface for flathess beiwsen each cylinder.

- Top surface flatness (Maximum overall variation)
+ 0,075 mm [0.003 Inch] (Maximum varation within any
50.00 mm [2.0 Inch] diameter area) 0.01 mm [0.0004
inch].

Note: Do not proceed with the in-chassis overhaul K the
cylinder head surfaca Is damaged or not fiat.
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Cylinder Head Overhaul

The cylinder heads have integrat valve guides and valve seats, -~ -
The seats can be re-ground. Seats that have basn previously
re-ground can be replaced with service seats. Setvice valve
guides are alsc available to replace wom valve guide bores.

Caution; Seats that have been previously re-ground should A
be marked as Hlustrated.

Disassembly of the Cylinder Head

Caution: Mark the valves to ldentify thelr position. A )

Valve Spring Comprassor - o o BJ
Compress the valve springs and remaove the valve stem collets. @ |

Release valve spring and remova the retainer and spring. @
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=l Remove the remaining callets, retainers, springs and valves,
OQ
<

A Caution: Keap the valves in a labeled rack. .~~~

c ® Remove the valve stent seals.

N Cleaning ang Inspecting the CylinderHead . -

Ciean the carbon from tha injector. nozzle seat with a nylon or
brass brush. o
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Wash the cylinder head In hot soapy water solution. I N, |
After rinsing, use compressed ait to dry the cvlinder head. :

Polish the gasket surfaces with 400 grit paper. N QAN SO

Use an orbltal sander or sanding block to malintain a fiat
surface.

Inspect the valve guides for scuffing _orsoorlng.

Measurs the valve guida bors.
Dilameter
mm in
8.019 MIN 0.3157
8.089 MAX 0.3185

Note: If the valve guide bore is over the maximum limt, refer to
engine Alternative Repai Section 9K

Inspect the head surface for nicks, erosion, etc. Check for head

distortion as llustrated,

Limit
Varistion: 0.010mm {.0004 inch] within &

50.8mm [2.0 inch] dlameter area <=

0.30 [0.012Inch} overall end

to end or side to skia.

Note: If the cylinder head deck surfaca Is out of spacification,
refar to engine Alternative Repair Section 9K
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lI\ - | Cleaning and Inspecting the Velves
Clean the valve heads with a soft wire wheei

Polish the valve stems with crocus cloth.

A Caution: Re-mark the valves according to head iocation. -

inspect for abnormal wear on the valve heads and stems.
® Measure the valve siem diameter.

l Diamester

mm ' n

T 7.935 MIN 0.3126
7.960 MAX 0.3134
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Caution: Mark the new valves, il required, for the
replacement location.

Grinding the Valves

Grind the face of valves to be reused. Check for and replace
bent valves.

Seat Angle:
Intake: 30 Degrees

Exhausi: 45 Degrees

Measture rim thickness.
Limit:

Minimum (T): 0.79mm [0.031 Inch)

In-Chassis Repaire
Page 9F-15

A
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Check the valve stem tip for flatness.

if required, re-surface the tip.

Grinding the Seats

Caution: The Hustrated marks Indicate valve seats have
been ground previously.

Replacement valve seat Inserts must be Instailed if the valve
seats have been ground previously.

Calculating the Grinding Depth

Install the valvas in their designated location and maasure the
valve depth.
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DODGE Turbo Diesel

Caution: The valve depth is the distance from the valve face
to the head deck.

Record the depth of aach valve as (A).

Vaive Depth
mm in
0.99 MIN 0.039
1.52 MAX 0.060

Grind the valve seats to remove scoras, scratchaes and bumns.

Seat Angle:
Intake: 30 Degrees

Exhaust: 45 Degrees

Instali the valves in their respective bores and measurs the
depth again.

In-Chassis Repairs
Page 9F-17

{00 000
= M@M
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@ ® Record the dapth of each valve as (B).
Calcutate grinding depth (GD) as follows:

GD = (B) - (A)

Limit:

<= GD: 0.254mm [0.010 inch]

Note: Service valve seats are avallable for seats that ara over
the limR. Refer to the Egnine Altsmative Repair Saction 9K.

Caution: Mark the eylinder head to Identlfy the re-ground _
valve seais,

Install the valves In their designated location and measure the
depth.
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DODGE Turbo Dlesel
Check valve depth (C) (Integral and insert valva seats). ®
Vaive Depth
mm in
0.99 MIN 0.039
152 MAX 0.060

Caution: Replace the valve If the depth is over the limit. A

In-Chassls Repairs
Page oF-19

Apply a light coat of valve lapping compotind to each valve and
lap each valve to its companion seat.

K:’}\J

Remaovae the valves and clean the lapping competind from the
valves and seats.

A

Measure the valve seat width indicated by the lapped surfacs.
Valve Seat Width Limit:
Mintrnum (1): 1.5mm [0.060 inch]

Maximum (2): 2.0mm [0.080 Inchj
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DODGE Turbo Diesel

I required, grind area (A) with a 60 degree stone and (B} with a
15 degree stone to center the seat on the valve face. Malntain
the valve seat width limits.

Minimum (1); 1.5mm [0.060 inch)

Maxdmum (2): 2.0mm [0.080 inch]

Inapect the Valve Springs

Measure the vaive spring.

Limits:

Approximate Free Length (L): 55.63mm [2.190 inch]

Maximum Inclination: 1.0mm [6.039 inch]

Measure Valve Spring Force -
Force Required:

289.32 N [65 lbs] Is the minimum accsptable toad required to
compress the spring to a height of 49.25 mm [1.94 inch].

Assembly of the Cylinder Head

skl Note: Clean all cylinder head components before assembling:

Install the valve stem seals.

Nota: Tha intake and exhaust seals are the same.
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Lubricate the stems with SAE 90W cil before installing the
vales. - - : :

Valve Spring Compreasor

Compress the valve spring after assembling the spring and
retalner.

Install new valve collets and release the spring tension.

Plastic Hammer

Warning: Wear protective equipment and do not stand in
Iine with the valve stem when tapping the valve,

S

After assembly, tap the valve stems to verify the collets are
saated.
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Base Engine Components
DODGE Turbe Diesel

Cylinder Head and Gasket - Installation

Caution: Make sure the gasket is correctly aligned with the
™ holes In the ¢ylinder block.

The cylinder block and head must be clean and dry.

Positlon the gasket onta the dowels.

g%:% Carefully put the cylinder head onte the gasket and cylinder

" block.

Note: Make sure the cylinder head is installed onto the dowels
in the cylinder block.

BJ Instalt the push rods and levers.

® Lubricate the cylinder head capscraws. Use the illustrated
torque sequence.

m 18mm
® Torque Value:

Step 1 - 40 N-m [29 ft-Ibs]
Step 2 - 85 N-m [82 ft-ibs]
Step 3 - 126 N-m [93 ftdbs]
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13mm D~

Caulion: Be sure to lubricate the push rod sockets with
clean engine oil.

Install the rocker lever padestdl capscrews.
Torque Value: 24N-m [18 ft-bs]

14mm, Screwdriver

Adjust the valve clearance. m
‘Note: Rafer to Valve Clearance Adjustment Section for valve

set procedure, '
13mm

install the valve covers,

Torque Value: 24 Nm [18 ftdbs]

OB

Install the parts previously removed:

» Valve covers

= injector Nozzies

* Fuel lines

= Fuel filter

» Exhaust manifold

« Turbocharger and air crossover

= Connect the radiator and heater hoses
+ Fill the engine with new coolant and oil
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Front Crankshatft Seal - Replacement

i5mm

g @ Preparatory Step:

= Remove the drive belt .
= Remove the vibration damper

- Drilt two [1/8 inch] holes into the seal face, 180 degrees apart
as shown.

m No. 10 Sheet Metal Screw, Slide Hammer Dent Pulier

Use a slide hammer tool with a #10 metal screw as shown. Pull
alteranting from side-to-side untit the seal is free.

Inatall

Caution: The sealing surface on the crankshaft must be
free from all oil residue to pravant aeal leaks.

™ i the gear cover has been recently removed and replaced, use
the alignment tool from the seal kit to make sure the cover is
8 aligned with the crankshah.
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Apply a bead of Loctite 277 to the outside diameter of the seal,

Install the pilet from the seal kit onto the crankshaft.

Install the saal onto the pilot and start it into the front cover seal
bare. o

Remove the pilot. R

Alignment/Installation Tool, Plastic Hammer El

Use the alignment /installation tool and a plastic hammer to
install the seal to the correct depth.

Install the vibration damper but do not tighten the damper cﬂ%
capscrews until the belt Is installed. <
Install the drive beit. (gﬁ;a




In-Chassis Repairs
Page 9F-26

Base Engine Gomponents
DODRGE Turbo Diesel

16mm

Tightan the vibration damper capscrews.
Torque Valus: 125 N+m [92 fi-lbs]

Note: Use the engine barring tool to keep the englne from
rotating during torquing operation.

Timing Pin

E wf ”g::?haﬂ
E i Engine

R [ —

m Replacing the Timing Pin
Screwdriver

The timing pin can be replaced without removing the
agsambly from tha gear housing.

Remove the timing pin by prying the retaining ring out with a
small screwdrlver. Replace the retaining ring if it is damaged
during removal, '

@-Nme: If the timing pln assembly is removed from the gear
holising, it must be preclsely reset to obtain exact TDC. Refer
to the Timing Pin Housing Assembly - Installation {With Head
On) in this section of the manual.

. Install a new o-ring, lubricate the pin and pasiticn in the

' housing. install the new retaining ring.

A = 1.5mm [.059 inch]

Torque Value: 5 N'm [44 inlbs]

Timing Pin Assembly or Gasket - Heplacoment '
Locate TDC for Cylinder No. 1.
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T-258 Torx

Remove the timing pin assembiy and gasket.

Install a new gasket and, if required, a new timing pin
assembly.

Apply a coat of Loctite 59241 llquld Teﬂon to the threads of the

Torx head screws.

Hold the pin (A} in the hole {B) in tha camshait gearto allgn the
housing. R . 13 3

Torque Value: 5 N-m [44 in-bs]

In-Chassis Repalrs
Page 9F-27

BE

Timing Pin Housing Assembly - Instal!atlon (Wlth L

Head On)

The location of the ﬂming pin assemb[y.on the gedr houslng Is '
critical for correct engine adjustrments. Follow this procedurato

Install the assembiy so that it corresponds to Top. Dead Center
(TDC} for Cylinder Number 1. = . _

Looking.through the hole In the gear housing, rotate the engine
until the hole Inthe camgear can be seen, '

Locking

Scraw

ECS

i

Camghatt
= Gaar
Hh""-tc- - Engine
Q Timing Pln {4}
LI
. T~ p
— j_ / i |
T
“1 - Goaar Housing

w

CamshgH
Gear

Engine
Fiming Pln

=

Quear Housing
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Adjust the exhaust rocker Iaver 1o have zero (0) valve
clearance.

BJ 24mm

@ Remove the injector nozzles from all of the cylinders.

Note: This step Is important to vent the cylinders so the
crankshaift can be rotated smoocthly to locate TDC for Cylinder
Number 1.

| B] 10mm, 15mm

Temporarily install the vibration damper. Fabncate and install a
wire polnter as shown.

Rotate the crankshaft one-quarter rotation in the direction
opposite engine rotation. :
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Tightan the adjusting screw for the exhaust valve two complete
turns of the screw, Tighten the locknut,

Cautlon: Use extreme care that the piston does not push
against the exhaust valve with so much forca that it bends
the push rod. :

Rotate the crankshait slowiy !n the direction of englne rotation
until the piston touchses the axhaust valve.

Mark the vibration damper correspending to the wire polnter,

Caution: Make sure that tha piston touches the valve with
approximately the same amount of force as in the pravioua
step.

Rotate the crankshaft in the opposite direction until the piston
touches the valve.

Mark the vibration damper again.

Measure the distance and mark the puliey at one-half the ®
distance batwaen the two marks. This mark is the TDC mark.
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Base Englne Components:
DODGE Turbo Diesel

Completely loosen the exhaust valve adjusting screw.

<=~ Rotate the crankshaft approximately 1809 in the direction of.
engine rotation untll the pointer is aligned with the TDC mark.
Lock through the back side of the gear housing for the timing
pin hole in the camshatt gear.

Reset valvas on No. 1 eylinder and install cover. - -

BI T-25 Torx

Apply a coat of Loctite 58241 Liquid Teflon to the threads of the
torx headscrews. Hokd the timing pin in the hols to align the
housing.

Torque Value: 5 N-m [44 Inbs)

<=> Install the injectors and bleed the fuel system..Refer to the Fuel
. System Section 14. _ I
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Operate the engine at idle for 5 to 10 minutes and check for @
leaks and loose parts.

Gear Cover - Removal

Preparatory staps:

Remcove Fan Drive Assembly
Remove Fan Belt

Remove Belt Tensiorer

Ramave Ol Fill Tube and Adapter
Remove Vibration Damper

10mm

Remove the capscrews that hold the gear cover to the gear ®
housing.

Gently pry the cover away from the housing, taking care not to @
mar the gasket surfaces. _

Remove the cover from the engine.
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DODGE Turbo Diesel

N\ | Clean all old gasket residue from the back of the gear cover
and front of the gear housing.

Gear Cover - Instaliation

Lubricate the front gear train with clean engine of.

Caution: The seal lip and the sealing surface on the

“ crankshait must be free form all ofl residus to prawm seal
. leaks.

Thoroughly clean the front seal area of the crankshait.

0mm

Install the front cover and gagket.

% Note: Install the capscrews but do not tighten them at this tima.
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Use the atignment/installation tool from the seal kit to align the
cover 1o the crankshaft

10mm
Tighten the gear cover capscrows.
Torque Value: 24 N.m [18 #t-ibs]

Remove the alignment /instaltation tool.

Caution: Always usa a seal pllot when you install & seal.

Apply a bead of Loctite 277 to the outside diameter of the seal.
install the pllot from the seal kit onto the crankshaft.. Install the
seal onto the pilot and start into the front cover. Remove the
pliat.

Alignment/Installation Tool, Plastic Hammer

Note: To prevent damage to the serl carriar, hit the
allgnment /Installation tool aiternately at the 12, 3, 6 and 9
o'vlock positions.

Use the alignment /installation tool and a plastic hammer to
Install the seal to the correct depth.

in-Chassis Repalrs
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BJ 17mm

%% Install the oii fil tube and mounting capscrews. -

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

1Smm

. Install the vibration damper. Do not tighten the capscrews ta
8] % the correct torque value at thistime. - -~~~ T

3/8 inch Square Drive

) Raiss tha bait tensloner to install the-belt.
50
&Y

16mm

Torque value: 125 N.m [92 ft1bs]

Y
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Camshafl, Gear and Tappet - Replacement
Preparatory Steps:

Remove the valver covers
Remove rocker lsver assamblies
Remove the push rods

Ramove the drive belt

Remcove fan hub assembly
Remove the vibration damper
Remove the gear cover

Ramove the lift pump

Camshadt Removal
Camshaft Removal Service Tool, Plaatic Hommer

Insert the dowels through the push tube holes and inta the top
of each tappet securely. When properly instafled, the dowels
can be used to pull the tappets up and should not be able to be
pulled out without considerable effort.

(I3

Pull the tappets up and wrap a rubber band around tha top of S8
the dowel rods. This will prevent the tappets from dropping <&
down, ' '

Rotate the crankshaft to align the crankshaft to camshatt timing
marks. 5 :
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@ Hemove the camshatt and thrust plate.

Camshatt Inspection

inspect the lift pump lobe, valve lobes and bearing joumals for
wear, cracking, pitting and other damage.

| N\ | Inspection of the Camshatt and Gear

- Clean the camshaft and gear with solvent and a lint frea cloth.
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Inspect the gear teeth for wear and damage. Look for cracks at @
the root of the teeth,

Measure the bearing journals and valve kobes.
Limits

» Journal

« Minimum Diameter: 53.962mim [2.1245 inch]

» Valve Lobes: (Minimum Dlameter at Peak of Labe)

« Imake Minimum Height: 47.040mm [1.852 Inch]

+ Exhaust Minimum Helght: 46.770mm [1.841 inch]

» Lift Pump Lobe Diameter Minimum: 35.5mm [1.398 inch]

Camshaft Gear - Replacement @)

Press the camshaft out of the gear.

Remove all burrs and smooth any rough surfaces caused by
removing tha gear.
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D | Lubricate the camshaft surface with Lubriplate 105.

- Heat the gear i an oven at 121°C [250°F] for 45 minutes.

A Wasr protactive gioves to handle the hot gear.
{5‘;.-'3 Install the gear with the timing marks away from the camshaft.

A Be sure the gear Is seated against the camshaift shoulder.
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If the camshaft Is not to be used immadiately, lubricate the
lobes and journals to pravent rusting.

Camshatt Bushing - Inspection

Cautlon: If the camshatt hora for the first cam bushing is
wom beyond the limit, inslall & new service bushing.

Inspect the rast of the camshaft bores for darnage or excessive
wear,

Measure the dismeter of each bore. (The limii for the bushing in
tha No. 1 bore is the same as for the other bores without
bushings.)

Lirnit

Inside Diameter: 54.133mm [2.1312 Inch]

Note: If the bores withaut a bushing are wom beyond the limit,
the engine must ba remaved for machining and installation of
service bushings or replacement of the cylinder block.

Remove the bushing from the Number 1 hore, using a universal
cam bushing tool.

SO

Note: Mark the cylinder block sc you can align the oll holein

the cylinder block with the oil hole in the bushing.
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Install the bushing so that It Is even with the front face of the
eylinder block, using a univereal cam bushing installation tool.

/\ Caution: The oll hole must be aligned.

A 3.2mm [0.128 inch] dlametsr rod must be able to pass
through the hole. '

Measyre the installed bushing.

Limits

Inside Diamater: 54.133mm [2,1312 Inch]

m Tappet - Removal
Tappet Removal Service Tool

Insert the trough to the full langth of the cam bore.
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Make sure the trough Is posttioned so it will catch the tappet
when the wooden dowal is removed.

Note: {dentify the location of each tappet as 1 Is removed. The @
tappets rmust be Installed in their original iocations. .

Onls- ramove one tappet at a time. Remove the rubber band
from the two companion tappets, securing the tappet not to be
removed with the rubber band.

Pull the wooden dawel from the tappet bore aliowing the tappet
to fall into the trough.

Normally the tappat will fall over when it drops-into the trough.
Use a fiashlight to determine this, If the tappet does not fall
over, shake the trough gently to get it to do so.

O
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Nota: Special care should be taken, when removing the
Number & Cyiinder tappsts, not to knock or shake the tappet
over tha end barmier of the trough.

Carefully pull the trough and tappet from the cam bore and
romove the tappet. Repeat the process until all tappets are
removed.

Tappet Inspection

inspect the tappet socket, stem and face for sxcessive wear,
cracks and other damage.

Limits

A - Normal wear
(B) and (C) - Abnoimal wear - Do not reuse

. Tappet stem spacifications

Limilts

Minimum Diameter: 15.925mm [0.627 inch]
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Tappat Instaliation

Insert the trough the full Ienglh of the cam bore

Feed the installation tool down lhe tappet bore and into the R IR
trough.’ '

Feed the installation tool through the cam bores by caretuﬂy '
pulling the trough/instaliation tool out the front. The barrier at
the rear of the trough will aseurs the tool will be pullad oul wlth
it.

Lubricata the tappets at locations A and B with Lubriplats 105.
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Insert the installation tool into the tappst.

Note: To ald in removing the instaliation tool after the 1appet Is
installed, work the toot In and out of the tappet several times
hefore instailing the tappets.

Place the tappet and too! in the trough and slide the trough
back Into the cam bore,

Pull the tool /tappet through the cam bore and up inte the
tappet bore.

SE Note: | difficuity Is axperianced in getting the tappet to make

8> the bend from the trough up to the tappet bore (due to the
webbing of the block), pull the trough out enough to allow the
tappet to drop down and align itself, then pull the tappet up Into
the bore carefully.
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After the tappet has been pulled up Into positlon, slide the
trough back into the cam bore and rotate it 1,/2 turn. This will
position the round side of the trough up, which will hold the
tappet in place.

Aemaove the installation toof from the tappet.

Install a wooden dowel Into the top of the tappat and secure it
with a rubber band.

Repeat this process until 2l tappets have been installed.

Camshaft Installation

Apply a coat of Lubriplate 105 to the camshaft bores.

Lubricate the camshaft lobes, journals and thrust washer with
Lubriplate 106,
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Caution: When Installing the camshatt, do not push it in farther
than it will go with the thrust washer in place. Pushing R too
far can dislodge the plug In the rear of the cam bore and cause

@ an oii leak.

install the camshaft/thrust washer. Align the timing marks as
Nlustrated.

. 13mm

S\ install the thrust washer capscrews and tighten 10 24 N«m

8”118 fi-ibs]. '

®

Verify the camshaft hae the correct amount of back lash and
' end clearancs. -

A = 0.162 to 0.254mm [0.008 1o 0.010 inch]

B = 0.08 to 0.33mm {0.003 tc 0.013 inch]

% Install the following parts.

Refer 1o apprbp'rlate_ sections of this manual for torque
sequence and values and for clearance specifications,

s+ (Gear cover

+ Vibration damper

= Rocker levers and valve cover
» Lift pump
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&

= Operate the engine at idie for 5 to 10 minutes and check
for leaks and loose parts.

Flywheel Ring Gear - Replacement

Freparatory Step:
= Remove the transmission.
= Remove the clutch cover.
= Rsmove the clutch plate.

iomm
Remove the flywhesf.
" -]-m
e et
| ﬁ: : =)
™ . J —m—-—-ﬂj
;
! ]

Brass Drift Pin

Warning: Wear eye protection when you drive the gear from
the flywheel. Do not use a steel drift pin.

SEP>

Uae a drift pin to drive the ring gear from the flywheel, Strike
the gear at several points around the wheel until it is off.
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Heat the new ring gear for 20 minutes in an aven preheatad to
127°C [250°F]. .

Warning: Wear protective gloves when you Install the
heated gear.

Install the gear. The gear must be installed 5o the bevel on the
teeth Is towards the crankshaft side of the fiywheeal.

Flywheel - Installation

mh Caution: Never use the timing pin to hoid the crankshaft in
3% position.

Use the engine barring tool to hold the crankshaft when the
fiywheel capscrews are being tightened.

BJ 19mm Socket, Torque Wrench
@ Tighten the capscrews In the sequence shown,

Torque Value: 137 N-m {101 ft-Ibs]
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Rear Seal - Replacement

Preparatory Step:
+ Aamaove the transmission.
» Remove the clutch cover,
* Remove the clutch plate.
= Remove the ftywheel.

i/sinchDdll m

Drill holes 180 degrees apart into the seal. Be carefil not to get
the drill against the crankshaft.

No. 10 Sheet Metal Screw, Slide Hammer Dent Puller

Remove the rear seal. @

Rear Seal - Instailation.

Cautlon: The seal lip and the ssaling surface on the
crankshaft must be free from all cil reskiue 1o prevent seal

A
leaks.

The crankshatt and seal must be dry when the seal Is installed.
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Instalt the seal pllot, provided in the replacément kit, on the
crankshaft. Push the seal an the pllot and crankshaft.

Remove the seal pliot.

Note: Seal O.D. lubricart/sealant: o
« Rubber O.D. rear crandshaft seals are lubricated witl'r
soapy water,
» Seals without rubber O.D. use Loctnts 277, 11264 or no.
2654422 seatant.

Use the alignmant ool to Install the gsal 1o the correct depth In
the housing. Use a hammer to drive the seal into the housing
untll the alignment tool stops against the housing.

Hit the tool at the 12, 3, 6 and 8 o’clock positions to drive the
seal avenly and prevent banding the seal housing.
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Out-of-Chassis Repairs - General
Section 9G

The aperations described in the next two Sections (9H and 81) are considersd out-of-chassis procedures and
include those service repalrs associated with the foliowing engine parts and functions:

Oll Pan CrankshaR

Suclion Tube Crankshaft Gear

Plston and Rod Rear Crankghatt Seal Housing
Cylinder Block and Bores Gear Housing

Bearings Timing Pin Instaliation (Head Dff)
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Qut-of-Chassis Dlagnostic Procedures

Section 9H
Contents
Subjact Page
Piston and Rod AssetmblY .. ..o ittt i s e e e i tearae et i baaraaea et aaaana 9H-2
Crankshaft and Main Bearings . ... ... . i it i e ittt cietrararsaecnaaarannnnn gH-4

L0 11 1T = R k-5
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® Piston and Rod Assembly

There are a number of powaer related problems including
excessive oll consumption, smoke, blow-by and poor
performance that can be caused by inadequate sealing
between the piston rings and the cylinder walls. A blowby
measuremeant can help datect the problem

T e e ey

Sarvice Toal

BT Y

Verification of the damaged or worn component requitres
visual /dimensional inspection of rings, pistens and eylinder
walls,

The cause of piston ring wear can range from wear over a long
period of service to a dust-out in a short period of time because
of poor maintenance of the air Intake system.

During repalr it is essential that the cylinder wall he de-

m—\
Z o) glazed so that new rings will seat agalnst the cylinder
wall. Failure of the rings to seat can result In high blow-
O B e (3 5 BmT by and excessive oll consumption.

Gilazed

De-Glazed
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Howsever, it I8 also critical that the eylindar walls be
theroughly cleaned after the de—glazing. Grit left In the
cylinder wall will cause rapid wear out of the new rings
leading to the previously discussed power problems.

Overheéating of the engine from a loss of coolant will cause the
cylinder to overheat resulting in seizure of the piston.

Improper maintenance of the lubrication systam is the primary
cause of reduced main bearing fife. :

Reduced oil pressure may be an indication that bearings are
waaring. If wear Is allowed to continue, bearing clearances

hecome excesslve and the crankshaft will hammer on the

bearings, causing a knocking sound.

Out-of-Chassis Diagnostic Procedures
Page 8H-3

YRR
0K)
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@ A rod knock occurs when the engine is not loaded. Verify by
first applying load and then unloading and listening for the
knock.

Crankshaft and Maln Bearings

Improper maintenance of the lubrication system 1s the primary
causa of reduced main bearing life.

A malfunetion of the crankshaft main bearlng will usually be
detectad by reduced oll pressure. As with rod bearings,
continued operation with low oil prassure will lead to a rapid
deterioration of the bearings and eventually will produce a
knocking sound.

An excesslvely worn main bearing will be heard when the
engine is loaded. . :

A damaged or worn thrust bearing flange-of the upper main
bearing shell can be detected by measwring 1the end play of the
crankshaft.
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Failures of driven units at the front or rear of the engine which
increase the end lpading can damage the thrust bearing.

Cylinder Biock

Diagnos's of cylinder tlock malfunctions relative to cooling and
lubrication have besn discussed in those respective system
Sections. The potential problems with the cylinders, the
camshaft bore and the crankshaft main journals have also been
discussed in this section.

Malfunctions of the block such as leaks, tappet bore wear, etc,
requlire a visual or dimensional inspection to isolate the
problerm.

The cylinder bores are machined directly into the black during
production. The size and condition of the bore is criticat to
angine performance and fife. During repalr, be sure to inspaect
the bote carefully. It may also be necessary to de-glaze the
cylinder walls before reassambly.

Out-of.Chassis Diagnostic Procadures

Page 9H-5

Oversized Piston
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== The cylinder bores can be rebored Ina machine shop and fitted
with oversize service pistons.

There are two oversize pistans: S0mm [0.020 inch]
1.0Cmin [0.040 inch]

There Is also a sleeve available for selvage.

Note: Reler 1o Section §K - Alternative Repair for procedures.

@ Note: The head surface of the block is also critical 1o sealing
the bores. Inspect the surface carefully during repalr before
assembly. The head deck can be resurfaced in a machine shop
and a thicker surface head gasket installed to keep the piston-
to-head cloarance the same.

&:K/ ﬁ'll/ ,fgrp/a/;:’ 2

After machining, mark the block as follows:

A Machining Mark
A - Standard Nona
e B - 0.15mm [0.006 inch] X
5 G - 0.50mm [0.020 Inch] XX

Note: Referto Sectlon 9K - Alternative Repair for procedures.
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Out-of-Chassis Repairs
Section 9l
‘Contents

Subject _ _ . Page
Oll Pan, Suction Tube and Gasket -Replacement ......................... A 82
Piston and Rod Assembly - Removal .. ... . ... . it i e e aa e gl-3
Pistonand Rod - Disagsembly . ... .. ..o i it ittt i ittt et i m st e e e e al-5

Piston, Pinand Connecting RO - Clean ... . ... ittt i i ien e aarasas i seaararantaneninns o5

Fiston, Pin and Rod - Inspection ...... . = @i aeeae e e, gl
Piston and Bod - ABSBIMDIY . ... oottt i et i e e e e o9l-&

Piston Ring Gap-Chetk .. ... ittt iiaier it iaratineianrarastenasersnnsrasesnnns a9

Piston Rings - Installation .................. ..., e beieeeaeeaneais ceeeees S S L1
Cylinder Block - Inspection ........... e e e e e ciee. Bl12
Cylincier Bores - De-glaze ................ s e e 9l-13
Connecting Rod Bearings - Install ........ i it i i e 91-16
Piston and Rod Assembly -Instal! ........... O S eveenn 8l-16
Crankshaft-Removal ... ooiian, e e e vae e U S 9-20
Crankshaft - Cleaning and INSPBEION .. ......eevuurenreterrannaniersonnnrernaneseesnsnans e 9}-21
Rod Bearing ClBRaMNGS ... v ou s iirnnet e sasarasasimminsriaaassiinsansranassnnnsannnssin 9l-22
Main Bearing Cleamamee . .. ittt e e e Er e e e e al-22
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Rear Seal HoUSING - INSHAIAHION . ... ... ......ueteree ot e et it aett i aaa e aeecinneens 9l-28

Rear Crankshaft Seal - Ingtallation . .........iiiiiiiriianoertriansesarsainsnrriacerosasserisarsnns 9l-20
Gear Housing and Gasket - Replacemment . ...........ocoiiiiiiiiii ot 2130

Timing Pin - Installation (Cylinder Head Off) ... ... ... . ooiiiiiiiiiiiiiiai..: U S gl-31
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____ OIl Pan, Suction Tube and/or Gasket ~

Amimla;

i ~— -

3

=

ey .;/f) 7

Replacement

@ 17mm, 10mm

Note: This operation will require engine remaoval.

Drain the ofl and remove the pan and gaskat.

m 10mm, 13mm

A Caution: Be sura to connsct the gupport brackel,

=2 @ If required, remove the suction tube and gasket.

N
> Clean the sealing surface.

'.'J'.ra &, L] -
p&‘.‘i’ Torque Value: 24 N-m [18 ft-Ibs]

/\ Cautlon: Be sure to fill the joinl between the pan rall,
v goar housing and rear cover with sealant. Use Three
Bond 1207-C.

Seallng Area:

= A - Pan rail to gear housing
= B - Pan rail to rear cover

10mm

f%g Install the pan and gasket.

(X)) Torque Value: 24 N-m [18 ft-Ibs]
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17mm BJ

Install the drain plug. g8
Torepie Value: 80 N-m [60 ft-4bs]

Fill the engine with oil. Run the engine and check for leaks.

Stop the engine and let it set for five minutes. Check the oil
level with the dipstick.

Piston and Rod Assembly - Removal

Caution: Make sure the ridge reamer does not make a
deep cut Into the bore. Do not remove more metal than
le necessary 10 remove the ridge.

# the cylinder boras have ridges, use a ridge reamer to cut the
ridge from the top of the cylindar bore hefore removing the

piston.

Note: If cylinders have ridges, the cvlinders are oversize and
will need reboring.

Hammer, Steel Number Stamps

Mark the gytinder number onto each connecting rod cap.

T

A
)

a

L1
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BJ Hammer, Steel Number Stamps -
Mark the cyilnder nutnber onta the top of each piston. -

BJ 12mm

@ Remove the connecting rod capscrews and rod caps.

Cautlon: Use care 8o the cylinder bores and connecting
rods are not dameged.

@ Use a hammer handle or simlar object to push the plston and
comnecting rod through the cylinder bore.

Store the piston/rod assemblles In a rack.

@ Inzpect the rod journals for deap scratches, indications of
overhaating and other damage.
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Piston and Rod - Disassembly @
Rermove the retalner rings from the piston.

Remove the piston pin. @
Note: Heating the piston is not required.

Remove the platon rings. @

Piston, Pin and Connecting Rod - Clean

Caution: Do not use bead blast to clean the pistons. A
Soak the plstons in cold parts cleaner,

Soaking the pistons overnight will usually loosen the carbon
deposits.
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Caution: Do not clean the plstons and rods in an acld
tank.

Wash the pistons and rods In a strong solutlon of laundry
detergent and hot water. - :

Caution: Co not use a ring groove cleaner and bo sura
not to scratch the ring sealing surface in the piston
groove.

Claan the remaining deposits from tha ring grooves with the
square end of a broken ring. :

l b | Wash the pistons agaln in a detergent solution ar solvent

Rinse the pistons. Use compressed alr to dry.

Piston, Pin and Rod - Inspection

Inspect the pistons for damage and excessive wear. Check the
top, ring grooves, skint and pin bore.
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Measuro the plston skirt diametsr as illustrated.
Minlmum Diameter: 101.823mm [4.0088 Inch] CE

Note: Refer to the limits for the oversize pistons.

Use a new piston ring to measure the ¢learance in the ring
groove.

Maximum Clearance - The upper groove only needs to be
ingpected for damage. Check the ciearance as shown with a
new ring and fealer galuge. If the clearancs of the intermediate
ring exceeds .150mm [0.006 Inch] replace the piston,

If the clearance In oll groove exceeds .130mm [.005 inch],
replace the piston.

Measure the pin bore.

Maximum Diameter - 40.025mm [1.5758 inch]

7 -,

inspect the plston pin for nicks, gouges and excessive wear.

Q)
Measure the pin digmeter. @

Minimum Dlameter - 38.890mm [1.5744 inch] 4
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£\ Cautlon: The I~-Beam section of the connecting rod
cannot have dents or other damage. Damage 1o this part
@ can cause atress risers which will progress 1o breakage.

Inspect the rod for damage and wear.

® Measure tha pin borg.
Madimum Diameter - 40,052mm [1.5769 inch]

Plston and Rod - Assembiing

Cautlon: Be sure the "Front™ marking on the plston and
the numbers on the rod and cap are oriented as
lllustrated.

Instalt the retalning ring Inta the pin groove on the “Front® side
of the plston.




Base Engine Components
DODGE Turbo Diesel

Qut-of-Chassls Repalrs
Page 219

Lubricate the pin and bore with engine oil. D

tnstall the pin. %

Note: Pistans do not require heating to install the pin, howevar,
the plston does need to be at room temperatiure or abave.

Determine the piston diameter and obtain the appropriate ting
seL

Piston Ring Gap - Check
A

Caution: Be sure the rings lock like the lustration. :

Turboacharged

===
Top
Y

Intermediale

TNDIE

Oli Control
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Positlon each ring In the cylinder and use a pliston to square it
with the bora.

F—\_,_
O @ A = BSmm [3.5 inch]

® Use a feeler gauge to measure the gap.

Limnits:
Ring Minkmium Maximum
Top 0.4mm [0.0160inch]  0.70mm [0.0275 inchj

intermediate  0.25mm {0.0102 inch} 0.55mm [0.0215 inch)]
Qlt Control 0.25mm [0.0100 inch] 0.55mum [0.0215 Inch]

Piston Rings — Installation

Note: The top surface of all of the rings are identifled with the
word "Top" or the suppliers “‘Mari".

Assemble the rings with the word “Top* or "Mark® up.

(% Position the oll ring expander in the oil control ring groove.
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Install the ol control ring with the end gap opposite the ends % '
an the expander. :

tnstall the intermediate ring, %

Install the top ring. % :

Position the rings as shown in the Wustration,
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Cylinder Block - Inspect
. Inspect the cylinder bores for damage or excessive wear.

Measura the cylinder bores.

Diameter
mm In
102.000 MIN 40157
102.116 MAX 4.0203

Out-of-Roundness: .038mm [.0015 inch] Taper: 0.76rmm
1.003 inch}]

Note: Oversize pistons and rings are available for re-bored
cylinder blocks.
Straight Edge, Feeler Gauge
Ii] The distartion of the combustion deck faca in not to excead
® 0.010mm [.0004 inch] in any 50.00mm [2.0 Inch] diameter.
Qverall variation end to end or side to side .075mm [.003 Inch).

if the surface excesds the limit, refer to the Alternative Repair
section of this manual.

inspect the main bearing bores for damage or abnormal wear.

If required, Install the mair: bearings and measure maln bearing
bore diameter with main belts tightened to 176 N-m {130 ft-
® Ibs]. Record the measurement for later reference.

Standard Bearing

. Diameter
83.106 MAX a.2719

Ingpect the camehatft bores for scoring or excessive wear.

. Measure the camshaft bores. The limit for the No. 1 beore
applies to the ID of the bushing.
<E>

Diameter
54.133 MAX 2.1312

Note: If a bore excesds the limit, refer to Alternative Repair
Section of this manual.
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Inspect the tappet bores for scoring or excessive wear.

Diameter

min In
16.055 MAX 0632
Cylinder Bores - De-Glaze |

Note: New piston rings may net seat In glazed cylinder bores.

De-glazing gives the bore the comect surface finish regulred to
seat the rings. The size of tha bore is not changed by proper

de-glazing.

Note: Completely disassemble engine before de-glazing De-Glazed
cylinders.

Cover the lube holes In the top of the block with waterproot
tape.

A corractly de-glazed surface will have a crosshaich
appearance with the lines at 15 to 25 degres angles with the
top of the cylinder block. 30 to 50 degrees indicates angles on
crosshatch.
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Use a drill, a fine grit Flexi-Hone and a mixmire of equal parts of
minersal apirits and SAE 30W engine oll to de-glaze the bores.

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

This flustration shows the resuits of the drill spesd 100 slow or
the vertical stroka too fast.

This ifustration shows the result of the drili speed too fast or
the vertical stroke too slow.
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Note: Vertical strokes must be smooth continuous passes
aleng the full length of the baore.

inspact the bore after 10 strokes.

Use a strong solution of hot water and laundry detergent to
clsan the bores.

Since a large volume of water must be used to rinse the boras,
position the block aver or close to a floor drain.

Caution: Clean the cylindar bores iImmediately after de-
glazing.

Rinse the bores untll the detergant is removed and biow the
block dry with comprassed air.

Cautlon: Be sure to ramove the tape covering the Iube
holes after the cleaning process Is complete.

Check the bore cleanliness by wiping with a white, lint free,
lightly olled cloth. If grit residue is still present, repeat the
cleaning procass until afl residue 1s removed. Wash the bores
and the complete block assembly with solvent and dry with
caompressed air.
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Standard

Oversize

250 mm 0095 in.]
.500 mm [.0187 In,]
.750 smm [,0295 in.]
1.000 mm [.0394 In.]

Base Engine Components
DODGE Turbo Dieset

Remove the protective taps from the block surface.

@ Connecting Rod Bearing - Install

<= Determine the size of the bearing removed and obtain the
sama size bearing for installation.

Refer to the dimensions of the standard and undersize
connecting rod bearing joumals.

Caution: Do not lubricate the side of the bearing that s
% agalnst the connecting rod or cap.

Apply a coat of Lubriplate 105 1o the new upper and [ower
cohnecting rod bearings,

-, | Piston and Rod Assembly - Installation

Lubricate tha cylinder bore with clean engine oll.



Base Engine Componhents Out-of-C
DODGE Turbo Diesel

Generously lubricate the'rings and plston skirts with clean | D
engine oll,

75 1o 125mm Ring Compressar

Cautlon: 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.

Curﬁpress the rings.

Bar the crankshaft so the rod journal for the pliston to be
instafled Is at BDC {Bottom Dead Center).

Caution: Be sure the "Front” marking on the plsion and
the numbers on the rod and cap are orlented as
Iastrated. .
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Caution: Use care when you Install the piston and

T conneciing rod so the cylinder bore Is not damaged.
Ch

&Y position the pisten and rod assembly Into the cvlinder bore

with the word “Front” on the pistan towards the front of the

cylinder block.

Push the piston into the bore until the top of the piston is
»  approximately 50mm [2 inch] below the top of the block.
Carefully pull the connecting rod onto the crankshaft journal.

Note: The following serles of illustrations show the angine ina
vertical position. This is for clarity of Hlustration only.

Use clean engine oil to lubricate the threads and under the
heads of the connacting rod capscrows.

Caution: The four dight number stamped on the rod cap
= at the parting line must match and be Installed towards
5\ the oll coaler side of the engine.

Instalt the rod cap and capscrews to the connecting rod.
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DODGE Turbo Diesdl

12mm Socket, Torque Wranch

Cautlan: Tighton the connecting rod and capscrow /\

evenly. @

Torque Value:

Step 1- 35 N=m [26 ft-lbs]
Step 2 - 70 N=m [51 ft-bs]
Step 3 - 100 N-m [73 ftbs)

Caution: The crankshaft must rotaio freely.

Chaeck for freadom of rotatlon as the caps are installed. If the
crankshaft does not rotate fresly, check the Installation of the
rod bearing and the bearing slza.

Caution: Do not measure the clearance between the cap
and crankshaft.

Msasure the side clearance betwesn the connecting rod and
the crankshatft.

8ide Clearance Limlis

mm In
0.10 MIN 0.004
0.30 MAX 0.012

Install the suction tube and oil pan.

gn

Note: Refer to Ol Pan Suction Tube or Gasket Replacement 2>
Section.
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BJ Crankshaft - Removal

@ » Remove the rear crankshaft seal housing.
= Remove the gear housing.

23mm

Rotate the engine to a horizontal position and remove the main
bearing cap capscrews.

Tha main caps should be numbered. If they ate not, be sure to
mark ther, beginning with number one at the front and ending
with humber seven at the raar.

A Caution: Do not pry on the maln capa to free them from
the cylinder block.

@ Use two of the main cap bolts to "wiggle®" the main cap loose,
being carefu! not to damage the bolt threads. Remove the
caps.

A Warsning: Use a holst to avold Injury.
® Lift the crankshaft and gear from the cylinder block.
® Crankshalt Welght: 55.3 Kg [123 Ib]

Caution: Crankshaft must be lifted straight off the
bearings to prevent damage to the thrust bearings.
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Remova the main beartings frem the block and the main caps. @

3/16 inch Pin Punch

Ramove the piston cooling nozzles by using the pin punch ta
push them out of the drillings.

Crankshaft - Cleaning and Inspection
Clsaning the Crankshaft
Clean the crankshait oll drillings with a nyion brush,

Rinse in clean solvent and dry with compressed air.

Ingpecting the Crankshaft

Inspect the front and rear seal contact areas of the crankshaft
for scratches or grooving.

The service seal kit will position the seal slightly desper into the
seal bore so it will contact the crankshaft at a different location.
if this has already been done and the crankshaft has two worn
areas, install a wear sleeve to provide a new cantact surface for
the seal,
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@ Inspect the rod and main journals for deep scores, signs of
@ . cvetheating and other abnormat marks.

Determine Rod Bearing Clearance

%, ) Measure the crankshaft bore with the bearings Instalted and the
capscrews tightened to 99 N=m [73 ft-lbs}.

Sy

Record the smaller diameter.

Measura the diameter of the rod journal at the location shown.
Calculate the average diameter for each side of the journal,

A
Rod Joumal Diameter Limits
mm in
63.962 MIN 2.7150
69.013 MAX 27170

= Qut-of-Roundnaess: 0.050mm [0.002 Inch] Maximum

= Taper: 0.013mm [.0005 inch] Maximum

« Bearing Clearance: 0.089mm [0.0035 inch] Maximum
(Rod Inside diameter with bearings installed - Crankshaft
journal diameter.)

Determine Main Bearing Clearance

Instali the main bearings and measure main bearing bore
diameter with main bolts tightened to 176 N-m [130 ft-lbs].
Record for later reference. o

)

GO

Diameter
mm In
83.106 MAX 3.2718
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Measure the diameter of the maln |ournal at the locaticna
shown, Calculate the average diameter for each side of the
Jounal. -

Mailn Journal Diameter Limhis

mm in
82.962 MIN 3.2662
83.013 MAX 3.2682

+ Out-of-Aoundness: 0.050mm [0.002 inch] Maximum

« Taper: 0.013mm [.0008 inch] Maximum

« Bearing Clearance: 0.119mm [0.0047 inch] Maximum
{Main bore diameter with bearings Instalied - Crankshaft
main journal diameter.)

Crankshaft Gear - Replacement

Heavy Duly Gear Puller

-Remove the crankshaft gear using a heavy duty puller.

Remove all burrs and make sure the gear sturface on the end of
the crankshaft Is smooth.

Balipeen Hammer BJ

if reamoved, ingtall a new alighment pin. Drive In the pin, leaving 09{3
it protruding 1.60mm [0.063 Inch] to 2.39mm [0.094 Inch] <&
above the crankshaft.
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Base Engine Components
DODGE Turbo Diesel

Heat the crankshaft gear for 45 minutes &t a temperature of
12100 [2500F].

A Caution: Do not heat the gear longer than 45 minutes.

A Warning: Wear proteciive gloves to prevent injury.

Position the gear with the timing mark out and install it on the
crankshaft, making sure & contacts the shoulder.

|§_| Crankshaft - instaliation
Center Punch

Caution: Use only hand force to push the nozzle In place. If
ddven with a hammer the nozzle will ba damaged.

Use a center punch to push the piston cooling nozzle into
place. Install nozzies so they are even with or slightly below the
saddie surface.

t,@«'% Make sure the saddie surface Is clean and dry. Install the upper
8 main bearings.
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instali the combination thrust/main bearing In the number &b
main bearing location.

@

Lubricats the bearings with Lubriplate 105.

Warning: Use a hoist to install the crankshaft to avold
Injury.

Install the crankshatt.
Crankshatft Welght: 55.3 Kg [123 Ib]

Caution: Crankshaft must be lowered onio the bearings
stralght to prevent damage to thrust bearings.

Instal the ring dowels In the main bearing caps. %
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S5 Installthe lower main bearing In the caps.

Do | Lubricata the bearings with Lubriplate 105.

Numbers on the main bearings caps face the oil cooler side of
the engine with nurnber one at the front of the engina.

Place the caps In their respective positions.
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Lubricate the main bearing capscrew threads and underside of | D
the head with clean angina oil.

Tighten the capscrews evenly in tha saquence shown using the
following torque steps.

Step Torque Value

1 60 Nom [45 fi-ibg]

2 119 N-m [88 ftdbs]
3 176 N-m [129 fi-Ibs]

Tum the crankshaft to determine that it will rotate fraely ali 360 .
degrees. Check the main bearing cap instaltations and/or the
bearing sizes if the shaft does not turn easky. '

Push the crankshait towards one end of its thrust and place a
dlal indicator as shown. Zero the indicator needle and push the
crankshaft towards tha othar end of Its thrust and racord the
Indicator reading.
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The crankshaft end clearance limits are:

Crankshaft End Clearance
mm in
013 MiN 0.005
Q.30 MAX 0.012

Rear Crankshaft Seal Housing and Seal -

B-I Replacement
@ #mm

Ramove the rear seal housing and gaskat.

m Hammer, Pin Punch

Support the seal arsa of the rear seal houging and press/drive
out the seal.

. Clean tha rear seal housing.

I N | Rear Seal Housing - Installation
Clean and dry the rear crankshaft sealing surface.

Nota: The ssal lip and the sealing surface en the crankshatt
must be free from all oil residue te prevent seal leaks.
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Assemble the rear seal housing and gasket 1o the cylinder
block with the capscrews.

amm

provided in the seal kit. Make sure the seal hausing is level with

Align the seal housing to the crankshatt with the alignment tool %
both sidas of the block off pan rail. Tighten the capscrews. ®

Torgue Value: 9 N-m [7 fi-lbs]

Remove the alignment tool and trim the gasket even with the off
pan mounting surface.

Rear Crankshaft - Instaliation %

Seal O.D. Lubrcation /Sealant
« Rubbar Q.D. rear crankshaft seals are lubricated with
soapy water.
» Seals without rubber C.D. use Loctite 277, 11264 or No.
2654422 Sealant.

Install the seal pilot, pravided in the replacemant kit, onto the
crankshaft. Push the seal onto the crankshait,
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@ Remove the seal plot.

Cautlon: ARternately, diive the seal at the 12, 3, 6 and 9
O'Clock positlons 1o prevent bending the seal carrier
&) during Instaliation.

Use the alignment and Installation tool packaged in the seal kit.
Drive the seal into the hausing untll the driver bottoms.

_ @ Gear Housing and Gasket - Replacement

After removing front end components and the gear cover,
ramove the following:

= Camshaft

= Gear driven accassoties
= Fuel Pump

= Fan hub assemnbly

]

@ Remove the gear housing and gasket.
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Cloan the gasket material from the cylinder block.

10mm | ' BJ

Cautlon: If a new housing or other than the originai
housing 1s Installed, the timing pin assembiy must be
accurately located.

Install a new gasket and gear housing. ®
Torque Valua: 24 N=m [18 ft-lbs]

install the camshaft. %

Note: Make sura the alignment marks on the camshatt and <
crankshaft gears are aligned.

Timing Pin = Installation {Cylinder Head Off)

Caution: The timing pin assembly Is precissly located on A
the gear housing to correspond to TDC for Cylinder
Number 1. The timing pin assembly must be relocated If

the gear housing ls intarchanged.

Gear Housing
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Drill Through; 2 Holas
14.285 mm (3625 In.)

153.968 mm
{6.0625 in.)

50,I3‘ mm\L
{2in)

Base Engine Components
DODGE Turbo Diessl

Gg% To relocate the assembly, temporarily Install the vibration

-damper and a fabricated wire polnter. Put a flat washer
betwesn the pointer and gear housing to prevent damage to
the gear housing.

Fabricate a steel plate as shown [n the lustration.

19mm

Usa two flywheetl housing capscrews to assembla the plate
over Cylinder Number 1.

Rotate the crankshalt in the direction of rotation until the piston
contacts the plate.

Mark the vibration damper.
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Rotate the engine In the opposite direction untll the piston
contacts the plate.
Mark the vibration damper,

Mark the vibration damper for TDC. TDC will be one-half the
distanca batwaen the first two marks.

18mm

ARemove the plate and rotate the engine I the direction of
rotation unth the pointer aligns with the TDC mark.

Look for the timing pin hale in the camshaft gear. if it Is not @
visibla, rotate the crankshaft one complets rotation. Align the
pointer with the TDC mark.
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m T-25 Torx

Install the fiming pin assembiy. Apply a coat of Loctite 59241
liquid teflon to the threads of the torx headscrews.

S5 Push the pin nto the hole in the cam gear to alfgn the housing.
@ Hold the pin in while tightening the torx headscrew.

Torgue Value: 5N-m {44 in-lbs]

BJ t0mm, 15mm

Cautlon: Be sure timing pin is dlsengaged before rotating
the engine.

Remava the vibration damper and wire painter.
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Engine Removal, Replacement and Testing
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Engine Removal

Base Engine Components
DODGE Turbo Diess!.

Caution: Use the equipment manufaciurer's recommendations and precaullons for removal of chassls
paris to gain accees to the engina.

Pmparaﬁorf Steps:

Remove the hood,
Disconnect the battery.
Drain the coclant.

Remove, Fan/Fan Clutch Assembly, Fan Shroud, Radiator,
Disconnect the alr Intake and exhaust pipes.

- Disconnect the air conditioner connections,
‘Disconnect the alternator.

Disconnect the accelerator linkage.

Disconnect the ground cable.

Disconnect the starter.

Disconnect all engine driven accessories.
Disconnect the torque converter,

Drain the lubricating ofl.

Disconnect tha transmission cocler lines.
Hoist the engine.

“Disconnect the power steering lines.

Disconnect the fuel lines.
Remave the motor inounts.

Remcvea the transmisslon bolts.

Engine Replacement

Listing of Steps:

Holst angine.

install the motor mounts.

install the transmission bolts.

Bolt-up the torque converter.

Connect tha transmisslon coaler lines.
Connect powaer stesrng lines.
Connact the fuel lines.

Connect all englne driven accessories.
Install the starter.

Connect the ground cable.

. Connect the accelerator linkage.

‘Disconnect throttls linkage from the control lever. Do not remove control lever from the In]ecilon pump

Connect the throttle linkage to the control lever. Do not remove the control lever from the injection pump.

Connact the air conditioner connactions.
Connect the altemator.

Connact the air intake and exhaust pipes. o
tnsted! fan/fan clutch assambly, fan shroud and radiator.

install the lubricating cil.

Instafl coolant.

install transmission fiuid {automatic).
Connsct the battery.

Test englne assembly.

Inztall the hood.
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Engine Removal - Procedure

Disconnect all alactrlcal connectians. Put tags on the ®
eonnections to identify thelr locations. : '

Discannact al Hines Including fuel lines to the Iift pump and fush
retum. Use tags Yo identify the lines.

Put a cover or tape over all angine openings.

Use the lifting eyes to lift the engins. Apply tension to the hoist
1o hold the engine while you disconnect the englne mounts

from the chassls. Lit the engine from the equipment. ' A
Dry Engine Weight: |
5.9 Liter Diesel 399 Kg [880 ib)

Note: Remove all accessories and brackets not praviously
ramoved 10 use with the replacement engine.

Engine Remaval, Replacement and Testing
Page 9J-3
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Engine Replacement - Procedure

Caution: Do not exceed the torque value for the bng!ne
supports.

Torque Value: 77 N=m [57 fi-lb]

Check the data plate to verlfy that the replacement engine Is
e S il XS i the same model and rating as the angine that was removed.
R [ e e o R o
ik e T e T Note: Install all accessories and brackets that had been
LSS, T ! s removed from the previous engine.

Usa the lifting eyes to lift the engine. Keep fension on the hoist

while you align the engine In the chassis and tighten the engine

9 mounts. ' :

%8 Connect the engine and chassis parts in the reverse order of
. removal. s

When cannecting the cable/rod to the control lever, adjust the
length so the laver has stop-to-stop movement.
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Note: Make sure the alr intake and exhaust pipe connections @
are tight and fres of leaks.

Fll the englne with the requlred amoumt of lubricating oll.

5.9 Liter Diesel-
10.5 liters [11 - U.S. quarts]
0.95 iterz [1 - U.S. quart] englne oit filter

Mote: Check the oil level after the engine has runfor2to 3
minutes. OF held in the oll filter and ol passages will cause the
olt leval In the oll pan to be lower.

Fill the cooling system with a mixtura of 50% water and 50%
ethylene-glyeol base antifreeze,

Truck Coolant Capacity
Liters U.S. Quarts
Altomatic 15.7 [t16.5]*
Manuat 14.7 [15.5]*
*Coolant recovery tank not included.

Operate the engine at ldle for 5 to 10 minutes and check for
leaks and loose pans.
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Engine Testing
Verify engine performance by performing an in-chassis check.
Opetatlnﬁ cohdlﬁom for Run=in and Tast

Measuremont Limit(s)
Coolant Temperature ... .. ... HUINRENLIIC ---. v 95°C [203°F] Maximum
Lubricating Of Tomparature  .........covinvocrrarenanariarnasisas I 1210C [250°F] Maximum
Lubricating O Pressure . ...........cciseeernconainananoiiraoisensnonn 241 kPa [35 psi) Minlmum
Alrinlot TEMPeratUIe ... ....oueinriiiieitantraen s aranaaaararanareiaras 380C [100°F} Maximum
Airinlet Restriction ..........ce0iiciicnianniannnns b anaieaas 25.4¢m [10 in] Hz0 Maxdrmum
BOOSIPIOSSUNE .. ...ceovvvvt e ivane oo ataattennsaeriarss 50.8¢m {20 in} Hg Minimum
66cm [26 In} Hg Maximum
Exhaust TEMPeraturd .. .........cieenrncnniarmniantoemaonerornnenerasns 700°C 11200°F] Maximum
Smoke
Bosch Smoke Metor . ......cocivmiisiincussserinniananes e S 2.5 Units Maximum

ColescoSmokaMeter ... ......coveirarneiaeiecnainanann AR e .. - 4% Opacity Maximum
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Blowby Limits

The following table gives the values of blow-by that are normal for the Dodge 6.9 Liter Dlesel engines. These biow-by
values have been calculated on amount of displacement of the englne, volumetric efficiency, cylindar pressure and
turba contribution.

Engine Model Spoed / RPM New Limit Worn Limit
5.9 Liter Diesel 2500 76L/Min (7 In Hy0] 1524 /Min [28.5 in Hz0]

Nate: The blow-by values are for 100 percant load =t the given spasd.

Blowby Measurement

Blowby [s generally recorded in Liters/Minute, but a water manometer may be used to measure blowby from the
breather tube. Pressure readings In inches of water are measured using & 5.613 mm j0.221 inch] diamester orifice. .

Use a service tool with 5.813mm [.221 in.] crifice bullt in.
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Blowhy Conversion Chart (5.613 mm [0.221 in] Orlfice)

inches of Waler Liters/Minute Inches of Water Liers/Minute
1 ' 27 19 121
2 40 20 124
3 49 21 128
4 58 22 131
5 64 23 135
6 Fa | 24 137
7 76 25 140
8 81 26 144
9 86 27 147
10 S0 28 180
14 a4 29 154
12 88 30 157
13 102 a 160
14 106 az 183
15 108 aa 166
16 112 34 169
17 116 as 172
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Engline Rating

Dodge 5.9 Liier Dless! Engine

Engine Raling Torque Torque
Mode! Hp/RPM ft-I/RPM ft-Ib/RPM
Dodge 5.9 Liter Diesel 2500 319/2500 400/1500
Engine Test Check List

OK

Correct Injectar for the engine rating used and only one copper seallng washer installed?
Sealant applied to the capscrews that attach the Iniake manifald cover?

Turbocharger pre-lubricated?

Engine filled with oll; oil fllter fited with oil pror to installation so the engine

has an immediate supply of cil?

Fuel fliter filed with fuel and the injection pump prirmed using the lever on the lift pump?

Engine Run~in

1.

2,

Maka sure that the fuel solenold is In the “OFF" position or disconnacted.

Crank the engine to establish oll pressure on the gauge. Do not angage the starter for more than 30 seconds at
a time, wal two (2) minutes betwean engagements.

Reconnect the fuel solencld i disconnected and mave to the *RUN" poshioh,

Nota: Bleeding of the fuel system may be required to start the engine.

Start the engine and run at 1000-1200 RPM for 30 minutes. Observe the oll pressure and watar tamperature, I
oif pressure drops below 103 kPa [15 psi], stop the engine and troubleshoot the lubrication system. If water
temperature excaeds 95°C [2030F), stop the engine and aliow to cool. Troubleshoot the cooling system.

After complating Step 3, stop tha engine and inspect for leaks.

Restart the engine and test drive the vehicle at approximately 1/3 throttle in "Drive” or "High" gear, Perlodically,

opean the throttle and accelerate to govemed RPM and decelerate rapldly. Repeat this procedure at least 10
times.

The engine should be operated normally, but net at continuous high spseds and leads for the first 506 miles or 20
hours. Occasional quick acceleration followed by quick deceleration during this period is benefictal o engine break

in.

Change the oll and filters after 500 milas or 20 hours of operation. Follow oll specifications described In Lubrication
and Maintenance, Section 0.

Engine Remaoval, Replacement and Testing
Page 9J9
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Alternative Repair Procedures
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About thie Section

This section describes and Hlustrates appraved rapalr procedures for the cylinder block, erankshaft, and cylinder:
head. Procedures shown are performed In an angine machine shop environment. Shop teols and tool sizes are
identified through the section when applicable and all necessary dimensions, angles, and surface finishes are’
spacified.

When Should an Aiternative Repair Be Performed?

The following procedures do provide an aliemative to replacement of major engine components. Local machine
shop expartise is the first criterion. Beyond the technical requirements, availabiiity, price and equipment down tlme
are the considerations that will influence the decislon. s
Inspection

The procedwres assume the component was inspected and the discrepancy noted during repalr or overhaul. Only
those inspection requirements directly related to the aternative repair procedure are provided in this manual.

Follow All Safety Instructions Noted in the Procedures

Follow the manufacturer’s recommendations for cleaning solverts and ather substances used during the repair of
the engine. Also, be sure 10 use good safety practices with tools and equipment,

Foliow the Cleaning Instructions Specified in the Procedures

After completing the repair, make sure ail machining debris is removed and that the part Is thoroughly cleansd,

Perform the Inspections Specified in the Procedures

After the repalr, parform the required Inspection to make sure the part meets the technical requirements for
continued use in an engine.
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Cylinder Block Repair Procedures
Rapalr Tools |

Gamsluiﬂ Bore Boring Bar

Camshaft Bushing Driver

Cylinder Boring Bar

Cylinder Block and Head Surface Grinder
Cylinder Hone Set

Note: The repairs can be performed with standard gasoline engine tooling at local automative engine repair shops.
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Base Engine Components
DODGE Turbo Diesel

Combustion Deck

The distortion of the combustion dack face is not to exceed
0.010mm [.0004 inch] In any 50.00mm [2.0 inch] diameter.
Overall variation end to end or side to side .075mm [.003 Inch).

The combustion deck can be refaced twice. The first reface
should be 0.15mm [0.0058 inch]. If additional refacing is
required, an additional 0.35mm [.0138 inch} can be removed.
Total allowed refacing is 0.50mm [.0187 inch].

A = 0.15mm [0.0058 Inch] First reface
0.35mm [0.0138 inch} Second additional reface
0.50mm [0.0197 Inch) Total Allowed -
B= 323.00mmx0.10 Standard
[12.7165 Inch £ .0039}
322.85mm 1 0.10 Firat reface
{12.7106 Inch £ .0039]
322.50mm £ 0.10 Second reface

{12.6968 inch +..0029)

Surface finish requirements = 1.5 - 3.2 micrometers [60 -126
micrainch]

The upper right corner of the rear faca of the biock must be
stamped with a X when the biock is refaced to 0.15mm [0.0059
inch]. A second X must be stamped beside the first when the
block Is refaced to 0.50mm [0.0197 Inch].

<Z== Consult the parts catalog for the proper head gaskets which
must ba used with refaced blocks to insure proper piston-to-
valve clearance,
A= Usewhers block deck has been refaced
0.15mm [0.0058 inch]. (two notches)

Use where block deck has besn refaced
0.50mm [0.0197 inch]. (three notches)
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Cam Bore(s)

The front cam bushing bore can be rebored to 57.740 £ 0.018mm [2.273 + 0.0007 inch] oversize. Do not hore the
imermediate or rear cam bore to the front cam bore-oversize dimensions. intermed|ate and rear cam bores may
be rebored 10 57.240 £ 0.018mm [2.253 L 0.0007 inch] oversiza. A swuface flnish of 2.3 micrometers [82 microinch]
must be maintained. Not more than 20 percent of area of any one bore may be 3.2 micrometers {126 microinch].

Note: Camshaft bores can be repaired individually. It is not necessary to repair undamaged cam bores in order to
repair individually damaged cam bores.

Install all carn bushings flush or below the frent cam bore
surface, The ol hole must align to allow a 3.2 mm- [ 125 mch]

rod to pass through freely.

Caution: The standard froni bushing.cannot be used 1o
repair intermadiate or rear bores. Consult the parts manual
for correct overaize cam bushing part numbers.

Cylinder Bore(s) Repalr - General
Cylindar bore.(s) can be repaired by Mo-methods..

uethod 1.
« Over boring and using aversize plstons and rlngs.

Meihod 2.
» Boring and Installing a repair sleeve to retum the bore 1o standard dimenslone.
= Overslize plstons and rings are avaliable in two sizes: 0.50mm {0.0197 inch] and 1.00mm [0.0393 Inch].

* if mora than 1.00mm [0.0393 Inch} overbore Is needed, a repair sleava is requlred. It is permissibfe to install
slasves into individual cylinders as requiired. Repair sfeeves can be replaced by using a boring bar to bore out
the old sleeve. Do not cut the cylinder bore beyond the oversize limit. It Is also permissible to overbore
individual cylinders as required. Any combination of standard, 0.50mm overbore, or 1.00mm overbore may be
used In the same sngine.
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F:A—p Cylinder Bore(s)

Block cylinder boeres may be rebored twice before use of 2

AN i repalr sieeve is required. The first rebore Is 0.50mm [0.197
LN \ . Inch] oversize. The second rebora is 1.00mm{0.0393 inch]
FQ" N overslze.
4N ¢

N Boring Diameter Dimenslons

A

A = 102.469mm {4.0342 inch] First rebore
102.969mm (4.0539 inch] Second rebore

Honing Dlameter Dimenslons

B= 102.020 £ .020mm Standard bore

[4.0165 £ .0008 inch] :

102.520 £ .020mm First rebore

[4.0382 £ 008 Inch]

103.020 + .020mm Second rebore

[4.0559 £ 0008 Inch]
After boring to size, use a honing stone to chamfer the edge of the
bore to Dimension C. : : .

G = Approximately 1.25mm
[049 Inch] X 15 Degrees

A correctly honed surface will have a cross-hatch appearance
with the lines at 15 to 25 degree angles with the top of the

Top of Biock cylinder block.

o b Ll I - .
e ::;;:;‘.:,tﬁéﬁ'f Rough hone: Use BO grit honing stones.
LIS AL AT
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Finish hone: Use 280 grit honing stones.

iy
R GLRARER AT, A maximum of 1.2 micrometer [48 microlnch] surface finish
SRR TTAATAS
3@.:-.;.&:' = must be obtained.
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N After finish honing is complete:

Immediatsly clean tha eylinder bores witﬁ a strong solutlon of
Taundry detergent and hot water.

After rinsing, blow the biock dry.
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Check the bore clsanliness by wiping with a white, lint-free,
lightly-oiled ¢loth. Thera should be no grit residus present.

If the block is not to be used right eway, coat it with a rust-
praventing compound.

Repair Sleeve installation

if more than & 1.00mm [.03837 Inch] diameter oversize bore ks
required, the block must be rebored and a repalr sleeve
installed. The repair slesve must be bored and honed to a
finlshed slze of 102,020 £ .020mm [4.0185 X .0008 inch]
diameter. A standard diametsr piston and a service piston ring
set must be used.

Block Rebore for Repair Slesve
A = 104.500 + .015mm [4.1142 + 0006 inch]
-.000mm -.000

B = 6.35mm [0.250 inch]

Repair Sleeve Part No. 4420166

After machining the block for the new repalr slesve, thoroughly
clean the bore of all metal chips, debris, and o residue before
installing the sleeve.

Altemative Repair Procedures
Page 9K-7
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Cooi the repair sleeve(s) to a tamperature of -129C [10°F] or
below for a minlmum of one houwr. Be ready to install a sieeve
immediately after removing it from the freezer.

—12 deg. C
[+10 deg. F]

@ Apply & coat of Loctita 620 to the bors that s to ba sleeved.

Wear protective gloves. Push the cold sleave into the bore as
far as possible. . :

RN Using a sleeve driver, drive the sleeve downward untlh it
' contacts the step at the bottom of the bore.

Lkt el et i et
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Driver Construction
Driver - aluminum
- Handle - steal

v A= 127mm [5 Inch]

B = 38mm [1.5 inch}

C = B.35mm [0.250 inch]

D = 25 4mm [1.00 inch]

E = 10tmm [3.876 inch)

F = 107.343mm [4.226 Inch]

$at up a boring bar and machine to tha following dimensions.

A=
B=

101,958mm [4.014 inch}
Minimum - flush with block
Maximum - .05.mm [.0019 inch] protrusion

After removing the boring bar, use a honing stone to chamfer
the comer of the repair sleave(s) to dimension C.

C = Approximately 1.26mm [.049inch] X 15 Degrees

A correttly honed surface will have a cross-hatch appearance
wih the lines at 15 1o 25 degras angles with the top of the
cylinder block.

= Rough hone: use 80 grit honing stones.
» Finish hone: use 280 grit honing stones.

Finished bora Inslde dimension: 102.020 + .020mm 4.0165 +
.0008 Inch]

A maximum of 1.2 micrometer {48 microlnch] surface tinish
must be obtained.

After finlsh honing is complate:

Immediately clean the cylinder bores with a strong solution of
laundry datergent and hot water. :

After finsing, biow the block dry with compreesed air.

@

@
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Wipe the bare with a white, lint-fres, Ilghlly oiled cloth. Make
sure there Is no grit residue present. .

Apply a rust-preventing compound if the block will not be used
right away.
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Crankshaft Repair Tools
Crankshaft Regrinding Lathe

Note: The repairs can be performed with standard automotive engine tooling at local automotive engine repair
shops. :

Crankshatt Grinding - General

Crankshaft main and rod Joumals may be reground in increments of 0.25mm [0.0098 inch] up to four times for a
total of 1.00mm [0.0354 Inch]. The only exception is the main joumnal thrust width surface which must be reground
in two increments of 0.50mm [0.0187 inch] and 1.00mm [0.0384 inch]. The thrust suface is located on the number
alx main bearing. When tha thrust surface requires ragrinding, the main journal must be reground to the same
undersize dimension.

Two procedures, a preferred and an optional, will be given for regrinding all crankshaft journals except when
the thrust width surface requires regrinding. Then the prefarred procedure is the only accepted procedure.

Crankshaft Main Journal Regrind Specifications
Standard main journal size: 83.000 £ .013mm [3.2677 £ .0005 inch]

Worn Limit: 82.962mm [3.2662 Inch]

Undersizes: Al Maln Journals

Awvaliable Undersize Regrind To

0.25mm [.0098 inch] 82.750 + .013mm [3.2579 + 0005 inch]
0.50mm [,0197 inch] 82.600 1 .013mm [3.2480 = .0005 inch]
0.75mm [.0296 inch] §2.250 X .013mm [3.2351 X 0005 inch]
1.00mim [.0384 inch] 82.000 £ .013mm [3.2283 £ .0008 inch]

All main joumals are to be parallel to the front and rear mains within 0.03mm [0.001 inch]
Out of roundnass: 0.005mm [0.0002 inch] maximum
Taper: 0.005mm [0.0002 Inch] maximum

All main journale are to be ground in the opposite direction of engine rotation (clockwise as viewsd from the front of
crankshatt). Polish the journals In the same direction as engine rotation.



Alternative Repair Progedures Base Engine Components
Page 9K-12 DODGE Turbo Diesel

Thrust Journai/Thrust Surface Width Regrinding

Thrust Journals can be reground in the same increments and using the same specifications as all other main
journals. The main journal radius may be reground using either the preferred or the aptional procedure providing the
thrust surface width Is not being reground. Then the preferred procedurs must be used. When the thrust surface
width requires regrindirgg, the main joumal must be reground to the same undersize dimension.

_ Avallable Undersize ' Regrind To
“Thrust Journal/Thruat Surface A = Diameter B = Wkith
| 0.50mm 82.500 £ .013mm © 38.000 +.025mm
- [0187Inch] ' [3.2480 £ .0005inch] . [1:4961 £ .001Inch)
Ctoomm £2.000 . .013mm 38.500 £ .025mm]
[.0394inch] [3.2283 £ 0005inch] | [1.6158 £ .001inch]

The thrust surface (C) is to be ground on center within 0.10mm
[.004 Inch] and must be perpendlcular to the front and rear
mains within .0015mm [.00006 inch} per radial Inch on the
thrust area. The surfaca finish requirement is .04 mlcrometar
[16 microineh]).
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Crankshatt Main Journal Radlus - Regrind ®

Prelerred Procedure - Al Main Journals

Smocthly blend a 4.20 £ .620mm [. 1654 & 0008 Inch] radius to
the reground diameters.

Surface finish

= (0.8 micrometar [32 microinch] for a minimum of 45 degrees
the flllst beyond the [ournal surface.
1.6 micrometer {64 microinch] for the remainder
of the filiet.

= 0.4 micrometer {16 microinch] journal surface.

= Original radlus

= New underctt radius

Optional Procedure - Not 1o be Used when Thrust Surlace ®
Width s Reground

Smoothly blend a 1.25 £ .020rmm [0.0482 £ 0008 inch] radius
to the reground diameters.

Surface finish:

A = 0.8 mlcromater [32 microinch] for a minimum of
45 degress nto the flilst beyond the journal surface.

B = 1.5 micrometer [64 microinch] for the remainder of
the fillet.

C = Original redius

D = New undercut radius

E= 0.4 micrometer [16 microinch] joumal swrface.

Width of regrind for undercut radius

F= 34500 % 025mm [1.358 + .001 Inch]

Alternative Repalr Procedures

Page gK-13
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Crankshaft Rod Journal Regrind Specifications

Standard red journai $ize: §3.000 £ .013mm [2.7165 £ .0005 Inch]

Worn Iimit: 58.962mm [2.7150 inch]

Awailable Undersize Regrind To:

0.25mm [.0098 inchj 68.750 X 0.013mm [2.70687 X 0005 inch]

0.50mm [.0197 inch] 68.50C + 0,013mm [2.6969 + 0005 inch)

0.75mm [.0295 Inchj 65.250 £ 0.013mm [2.6870 + Q005 inch)

1.00mm [.0394 inch} 68.000 £ 0.013mm [2.6772 1 .0005 inch]
All rod journals to be parallef to front and rear main journals within ..., 0.03mm [0.001 Inch]
QUL OF TOUNANBES ...t creniremstesmssmsarsrssmies s st ecee et e st e s e st 0.005mm [0.0002 inch] maximum
Taper . —— " S A RN LR A 0.005mm [0.0002 Inch] maximum

Journals are to be ground In the oppoesite direction of rotation {clackwise as viewed from the front of the crankshaft).

Joumals are 1o be pollshed In the same direction as engine rotation.

Crankshaft Rod Journal Radius - Regrind

Preierred Procedure

Smoothly blend a 4.08 £ 0.20mm [.1575 £ 0008 inch] radius to
the reground dlameters and side faces.

Surface finigh:

A= 0.8 micrometer [32 microinch] for @ minimum of 45 degrees
into the fillet beyond the journal surface

1.6 micrometers [64 microinch] for tha remainder of the fillet
Joumal surface 0.4 micromster [16 microinch]

Original radius

New undercut radius

.y n

mogom
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Optional Procedure

Smoothly Hand a 1.25 1. .020mim [.0492 . .0008 inch] radius to
tha reground journal,

By

Surface finish

A = 0.4 micrometer [16 microlnch} joumnal surface

B = 0.8 micrometer [32 microinch] for a minimum of 45 degrees
Into the fillet beyond the jounal surface

G = 1.8 micrometer |64 microinch] for the remainder of the fillst

D = Driginal radius

E = New undercut radius

Widith of regrind for undercut radlus

F= 34780+ .025mm [1.369 % 001 inch]

= =
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Cylinder Head Repair Tools
Valve Refacer

Valve Seat Grinder

Valve Guide instafllation Tool

Vaive Seat Installation Tool

Note: The repalrs can be performed with standard gasoiine englne tooling at local automotive repair shops.
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Cylinder Head Combustion Deck Inspection and
Refacing

Inspect the head surface for nicks, ergsion, etc,
Check for head distortlon as Rlustrated.
Limit

Varjation: .010mm [0.0004 inch] in any given 50.8mm [2.0
inch] diameter area. The overall end or side-to-side variation
Nimit is:

= 0.30mm [0.012 inch]

The combustion deck may be refaced In whatever increments
necessary to clean up the surface and maintain the surface
finigh and flatness tolerancing, as long as the combined total of
stock removed does not exceed 1.00mm [.0393 Inch]. The
amount of stock removed each time must be steel stamped
just above the edge of the cembustion deck on the lower right
hand corner of the rear face.

A=
B=

1.00mm [,03837 Inch] total

94.00 £ 0.25mm [3.7008 £ .0010 inch}
minimum (reference only)

Surface finish 1.5 ta 3.2 micrometers

[60 to 128 micrainches]

Jdentification area for stamping amounts of

stock removed

C»=

D=

Valve Guides: inspection and Installation
Inspect the valve guides for sculfing or scoring.
Measure the valva guide bore.

Diameter Limits

New Minimum: 8.019mm [0.3157 inch]
New Maximum: 8.020mm [0.3165 inch]

Worn Limit:  8.090mm [0.3185 inch]

@

Alternative Repair Procedures
Page 5K-17
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If the valve guide bores ére larger than the wom limit, the cyiinder head must be machined for service valve guides.
New valve guides must be reamed o slze after they are installed.

Note: If the cviinder head needs service vaive guides and valve seat insants, the valve guideé ﬁhou}d ba installed

first.

Valva Guides
« fntake (Thick wall)
= Exhaust (Thick wall)

* intake and Exhaust {Thin wall)

Service Valve Guides - Thin Wall

Machine the cylinder head valve guide bores to Dimenslon A,
A = 11.125 £ 0.013mm [.4380 £ .0005] in diﬂfnet&r

Service valve guides must be centered with valve seats within
0.35mm [.01378 inch] diameter and are to ba sguare with the
combustion face within 0.10mm {.0004 Inch] at 50.0mm
[1.9685 Inch] radius.

553 Instali the valve guides as fiustrated.

A = lubricate with oft and press the guides flush to the battom
of the bosses. : o

B= 12.00%0.75mm [.4724 £ 0265 inch] reference -

C = Tim off flush to top of guide bosses if necessary.

D= 8028*0.010mm [.3161 +..0004 inch)

Note: The valve guide bore must be centered with the valve
saat within 0.35mm [0.0138 inch] diamster and must be square
with the cotmbustion face within .010mm [0.004 Inch] at
50.0mm {2.0 inch] radius.

Service Valve Guides - Thick Wall

Machine the cyfinder head valve guldé bores to Dlmension A

A = 14,000 + 0.013mm [0.5612 + .0005 inch] .dlameter

Valve guides must be centered with valve seats within 0.35mm
[.01378 Inch] diameter and rmust be square with the

combustion face within 0.10mm [.0004 Inch] at 50.0mm
[1.9685 inch] radius.



Basa Engine Componsnts Alternative Rspalr Procedures
DODGE Turbo Diesel Page 9K-19

install the valve guides as Mlustrated.

Lubricate with ol and press in the guides ta dimension A
protrusion above the oylinder head.

BA-i-—l——A

Raam the bores to the dimension B slze,

A = 1225 L 0.50mm [0.4823 £ 0.020 inch] tat.

B = 8,020  0.010mm [0.3161 £ 0.0004 Inch) . =\

Valve Seats - General

On cylinder head which have Integral valve ssats, the seats can
be reground once only. Integral seats that have been
previously reground must be replaced with service seats.

Seats that have bean previously reground should have been
identifled with one X stamped into the head casting as shown.

Two X's stamped on the head indicats service seats have been
Installed. Service seats can be reground.

Caution: On the integral aeat head, If 0.264mm [.010 Inch]
or more has bean removed from the head combustion
surface, service seats must he inslal_!ed.

Note: To determine if the head has been previously resurfaced,
before calculating valve depth, procesd as follows:

1. Check the rear lower right corner of the head for a
stamping that would indicate previcus resurfacing (e.g.
.003).

2. To verily the information, or if no amount is indicated,
meaasure the head height (B).

3. i the head height Is 94.75mm [3.730 inch] or greater, the
valve geate may be reground if they have not been
reground previously.
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Calculating the Grinding Depth (Integral seats
only)

After resurfacing the valves and determining that all values
meat specifications, install the vaives in their designated
locations and measure valve depth.

Note: The valve depth Is the distance from the valve face to the
head deck.

Record the dapth of aach valvae (A).

Grinding the Valve Seats

Grind the valva seats to remove scores, scratches and bumns.

Seat Angle

intake: ... 30 degroas
Exhaust: ... 45 dagrees
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Instali the valves In thelr respactive bores and measure the
depth again.

Record the depth of each valve (B).
Calculata tha grinding depth (GD) as follows:

GD = (B) - (A}

Grinding Depth Maximum Limi {(Integral Seats Only)

GD = .254mm [.010 inch]

Note: Service valve seats are avallable for over the iimit seats.

identify reground valve seats. : 2 —
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Install the valves in their designated locations and measure the
depth of each.

@ Valve Depth Limit (Integral and Insested Seats)
C = 0.29mm to 1.52mm [.039 to .060 Inch)

Note: Replace the valve if the depth is over the fimit.

7 =W

Apply a Bght coat of valve lapping compound to each valve and
{ap each valve to its mating seat.

Remove the valves and c¢lean lapping compound from the
valves and seats.
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Measure to valve seat width Indicated by the lapped strface.
Valve Seat Widith Limit

1.50mm Minimum [.060 inch] 2.0mm Maximum [.080 inch)

If raquired, grind area (A) with a 60 degree stone and (B) with a
15 degres stone to center the seat on the valve face. Maintain
the valve seal width limits.

Valve Seat Width Limits (1)

1.5mm Minimum [.060 inch] 2.0mm Maximum {.080 inch]

7]
3

Installing Service Valve Seats Gombuatian <

. i S 7
inspect the valve gquide bores as described in the valve guide <> . %——f 0
saction of this manual. If it is necessary to install valve guides, _ > /;/

install the guldes before Installing the service seats.

Valve Seat Insert - Pocket Machining Dimensions, intake
Seat

8.029 + 0.010mm [.3161 £ 0004 inch] g [ é
10.40 £ 0.10mm [.4094 £ 004 inch]

A
<

VLIV,

- A -1

47.00 £ 0.013mm [1.8504 £ .0005 inch] diameter
0.40mm [.0157 Inch] maxdimum radius
3.2 micromsters {128 micreinch] surface finish

moom>»
bowomono

(Valve Saat insart Part Number 4423854}
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Yaive Seat Insert - Pocket Machining Dimensions, Exhaust
Seat

Comk it c
- —

Face *7
B '/. E g B
! \
7

N

8.029 £ 0.010mm {.3161 £ .0004 inch] diameter
10.20 £ 0.10mm [.4015 £ .004 Inch]

43.650 X 0.013mm [1.7185 1. .0005 inch] diameter
0.40mm [.0157 inch] maximum radius

3.2 micrometars [128 migroineh] sudace finish

mooo>
LI T

(Valve Seat Insert Part Number 4429111)

[
H-=
¥

Valve Seat Insert Staking Tool

Prees eervice seats Into the machinad pockets. Stake the valve
seats into the pockats.

Grind the valve seats lightly to ensure proper seat angle.

Seat Angle

Intake: ... 30degrees
Exhaust: ... 45 degrees
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Install the valves in their respective locations and measure the ® .
depth.

Valve Depth Limit

C = 0.99mm to 1.52mm [.039 10 .060 Inch]

Apply a light coat of valve fapping compound to each valve and
lap sach valve to its mating seat.

Aemove the valves and clean the lapping compound from tha
valves and seats.
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® Measwre the valve seat width Indicated by the lapped surfice.
Valve Seat Width Limit

1.50mm Minimum [.060 inch] 2.0mm Maximum [.080 inch]

¥ required, grind area (A) with a 60 dagrees stone and (B) with
a 15 degree stone to center the seat on the valve facs
Maintain the valve seat wicth limits. .

1.5mm Minimum [.060 inch] 2.0mm Maximum [.080 inch]

Replacing Service Seats

To replace service seat inserts, machine the insert In the same manner as if machining out the integral seat. Hold
the same tolerances and follow tha sama Ingtallation procedures.

@ Grinding the Valves
@ Inspect for abnormal waar on the valve heads and stems.

l l . 1 Measure the valve stern diamater.
il Valve Stern Diameter Limils
T T + 7.935mm Minimum [.3126 inch]

= 7.960mm Maximum §.3134 inch]




Base Engine Components
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Reface aft reused valves.
Aeplace hent valves.

Measure the rim thickness.
Yalve Rim Thickneas Limit

T = .79mm Minimum [.031 Inch]

inspect the snd of the valva stem for flatness.

Altemative Repair Procedurss
Page gK-27
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It required, resurface valve end.

Inspect the valve springs.

Measure the valve spring length.
Valve Spring Dimensional Limits

Appraoximate Free Length:  §5.63mm [2.180 Inch]
Maximurm inclination; 1.0mm [.038 inch]

Measure tha valve spring force.

. . Valve Spring Minimum Load Limit

Minlmum Load: 289.32 N [65 18] is the minimum acceptable
load required 1o compress the spring to a height of 49.25mm
{1.94 inch).

Assembly of the Cylinder Head |
Note: Clean all cyiinder head companents b_efor_e assembling.
Instalf the valve stern seals.

Note: Tha intake and exhaust valve seals are the same.
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Lubricate the stoms with SAE 90W oll before installing the | D-.
valves.

Compress the valve spring after installing the spring and
retainer.

install new valve coilets and releass the spring tension.

Tap the ends of the valve stems with a mallet to verify the
collets are seatad.

Warning: Wear protective equipment and do not stand in A
line with the valve stem when tapping vaive.
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Tools Required

Socksts

émm & point
7mm 6 point’
8mnm 6 point
10mm 6 point
12mm 8 point
13mm B point
14mm 6 polnt
15mm 6 point
16mm 6 point
17mm & point
18mm & polnt
19mm 6 point
2tmm & point
22mm 86 point

24mm {deep well)

1/2 Inch 5 point

8/18 inch 6 point
11/16inch (deep well)

Combination
Wrenches

smm
7imm
8mm
10mm
12mm
13mm

14mm (open end)
15mm (cpen and)

16mm
17mm
18mm
19mm
21mm
22mm
24mm
5/8inch

Base Engine Components
DODGE Turbo Diesel

Other

Crankcase Blowby Tool (.221 inch orifice)
Water Manometer

Breaker Bar {3/8 and 1/2 In. Square Drive)
Flat Screwdriver

Ratchet (3/8 in. Square Drive)

Ratchet (1/2 in. Sguare Drive)

Fliter Wrenches (75-80mm and

90-95mm)

Drill Motor (1/4 inch}

Drill Bit (3mm)

Slide Hammer

Flat Chisel

T-Bar Puller (75mmy}

Sheat Metal Screw {#10)

Torque Wrench

Pllers

Injector Bore Cleaning Brush

Tappet Removal /instaliation Tool

#20 Torx

#2656 Torx

3smm Fan Wrench

Clutch Disc Guide Tool

Oil Pressure Sending Unit Socket
Screwdriver Adapter {1/2 in. Square Drive)
5mm Allen Drive Adapter (3/8 In. Square Drive)
Snap Ring Pliers

Cam Bushing Removal/Instatiation Tool
75-125mwn Plston Ring Compressar
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Capscrew Markings and Torque Values - Metric

Metric capscrews are identified by the grade number stamped on the head of the capscrew or on the surface of
meiric nuts. The higher the number, the greater the strength of the capscrew.

Commerclal Steel Qlass

£ :.-s @ 129
Thread Diameter Torque Torque Torque
mm Nam  [ft-Ib] N-m [i-Ib] Nem  [it-b]
5 8 5] 8  [g] 8 [6]
6 g 7 14 [10] 15 [11]
B 24 [18] 34 {25] 38 [28}
10 43 {az2] 64 [47] 7 [57]
12 77 571 112 [83) 137 [101]
14 127 [s4] 180 [133] 2i6  [158]
16 185  [144] 266  [196] 318 [235]

Notes:
1. Do nat use these values when the torgue values are specified in ancther sectlon of the manual.

2. These values are based on clean, dry threads. Reduce the value by 10% when a lubricant is used. Reduce the
value by 20% K new plated capscrews are used.

3. Always use caution to be sure that capscrews from the engine are put back In thelr proper locations.

4. When replacing caps'crews, always use a capscrew of the same dimensions and strength as the capscrew
being replaced. Incorre_ct capscrews can result In engine damage.

Metric Capscrew Nomenclature

M8 X 125 - 25

:

Length in millimetsrs

Distance between threads in millimsters

Major thread dlameter In milllmeters
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Pipe Plugs, Fittings, and Adapters
= When installing directional fittings, tees or etbows, first tighten it to the appropriate torque value and then
continue to turn & in the tightening direction until it is aligned. Do not tum it in the loosening direction, and do
not tum it more then one revolution past the spacified torque vatue. '

» Apply liquid Tefion to all pipe fittings and piugs.

Torqque For Pipe Plugs
Pipe Plug Size Torque (Inta Aluminum Or Cast iron)
N-m fib]
1/16" 6 [4]
1/8" 8 [6]
1/4 12 [9]
3,8 16 f11]
1/ 24 18]
3/4" 36 [27]
1" 45 [33]
Engine Component Torque Value
Socket Or
Wrench Size Torque
mm {inch] N-m ift-tbs]
12 Air Fuel Conircl Banjo Screw (In Pump) 12 9l
[1/2] Alr Fuel Control Fitting (In Head) 8 i6}
13 Alternator Ground Cabla Mtg to Block 24 f18]
13,16 Alternator Mtg to Water Pump Inlet 4 [30)
{16/18] Alternator Pulley 80 [60]
10 ' Alternator Suppart (Upper} 24 [18}
18 : Battery Cable (Negitive) Mig ta Block 77 571
13 Belt Tensioner Mounting 43 {32]
5 (Alien) Bfock Heater Mounting 12 9
{6/16] Cab Heater Hose Clamp 4 [35 In-ibs]
10 Cab Hezter Tubing Clamp Mig, 24 [18]
13 Cam Thrust Plate 24 [18}
[1/2] Clutch Cover Mig to Flywhesl ' 23 ii7]
12 Connecting Rod Step 1 as [26]
(Alternately Tighten Step 2 70 [51]
in thres Steps) Step 3 100 [73]
ji/2] Coaling Fan Mtg 1o Fan Clutch 20 18]
[8/18] Crossover Clamp (Air) 8 [44 in-lbs]
18 _ Cylinder Head Mounting Step 1 40 [29)
Step 2 B85 82]

Step 3 126 [93]
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Engine Component Torque Value

Socket Or
Wrench Size : _ Torque
mm [inch] : Nem fitdb}
13 Exhaust Manifold 43 [32]
{7/1g] Exhaust Qutlet Pipe, V Band Clamp 8 [6]
[9/16] Exhaust Pipe Clamp Mig 27 [20]
[9/16] Exhaust Pipe Steady Rest Mtg to Transmlssion ) 63 501
36 Fan Clutch Mtg to Fan Hub {Left Hand Threads) 57 - [42]
10 Fan Hub Eracket Mounting 24 [18]
15 Fan Hub Bearing Retalning Capscrew 77 [57]
10 Fan Pulley to Fan Hub - : : ) 7
10 Fan Pulley C/$ 9 {7
Fan Shroud Mounting Nuts 11 {85 in-lbs]
19 Flywheel 137 [101]
15 Flywheel Housing - Adapter ' 60 {44]
{3/4] Front Engine Mount Isolator Mtg to Mount 109 [80]
[9/16] Front Engine Mount Mtg to Mount Pad (Through Bolt & Nut) 41 [30]
15 Front Engine Mount to Block 60 [44]
- Front Ol Filler Plpe / Access Cover ----Hand Tighten
17 Fuel Banjo Screw (In Fusl Pump) az [24]
17 Fuel Banjo Screw (In Head) 24 [18]
10 Fuel Banjo Screw (In Injector) 8 [6]
8095 Fuet Filter 1/2 Turn After Contact
Fusi Heatar Assembly Mounting : az [24]
[3/8] Fuel Heater Ground Mtg to Intake Mantfold 12 [9]
17 Fuel Line Fliting (High Press) 24 [18]
14 Fuel Low Pressure Supply 24 [18]
22 Fuel Pump Drive Gear (With Pump Unlocked) €5 [48]
10 Fuel Pump Lock {Bosch) 30 [22]
13 Fuel Pump Mounting Nut 24 (18]
24 Fuel Pump Solenoid 43 [32]
10 . Fuel Pump Support Brackel 24 [t8]
10 Fuel Pump Unlock (Bosch) . 13 o]
10 Fuel Vent Screw (in Banjo) 8 [6]
10 Gear Cover 24 (18]
10 Gear Housing4o-Block 24 18]
24 Injector Retaining Nut 60 [44]
10 Irtake Manifold Cover 24 18]
10 Lift Pump Mounting 24 18]
18 Lifting Bracket (Rear) 77 [57]
23 Main Besring Cap Step 1 60 f48]
Step 2 119 {88]
Step 3 i76 [129]
10 Oil Cooler Assemnbly _ 24 [18]
17 Oil Fill Tube Bracket 43 f32]
75-85 Ol Filter 3/4 Turn After Contact
17 Qll Pan Drain Plug 80 [60]
10 Cil Pan Mounting 24 [18]
19 Qll Pressure Regulator Plug 80 [60]
Oil Pressure Sender/Switch 16 2]
13 Ol Pump Mounting 24 {18]
13 Ol Suction Tube (Flangse) 24 [18]
10 Ol Suction Tube Brace 24 [18]

15 Power Steering Pump to Vacuum Pump Mounting ‘24 (18]}
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Engine Component Torque Value

Socket Or
Wrench Size Torque
mm [inch] N-m [ft-b]
[5/18] Radiator Hose Clamp / Upper 4 [35 indbs)
Radiator Mounting Nuts 11 [95 in-lbs]
8 Rear Seal Mounting 9 [7]
10 Refrigeram Comprassor Lines - Flange Mtg. 20 {15)
[9/186] *Refrigerant Compressar Mtg. 47 [35]
14 Rocker Lever Nut 24 [18]
13 Rocker Support 24 [16]
10 Starter Mounting 43 [32]
15 Starter Postive Battery Cable Nut 22 [16]
8 Starter Salenold Nut _ 5 [44 In1bs]
10 Tappet Caver/Fuel Drain Line Suppoits 24 18]
[t 1/16] Thermistor 24 [18]
10 Thermostat Houslng 24 [18]
10 Throttia Bracket Mig to Mtg Bracket 24 [18]
10 Throtiia Rod Mg to Throttle Lever Nut 10 [7.5]
T-25 Torx Timing Pin Flange Mounting 5 [44 Indbs]
13 Torque Converter Acess Cover Plate Mtg 4 [35 inbs]
Transler Case Linkage Bracket Mig to Transmisslon H [0}
Transfer Case Mtg to Transmission 47 [35)
13 Transmission Cocler Tubing Mtg to Ol Pan Flange . 24 [18]
[11/16] Transmissicn Kick Down Cable Bracket Mtg to Transmission 68 [60]
Transmission Mount Mtg to Transmission (Manual) 68 [50]
Transmission Mount Through Bolt Mtg (Manual) 68 [50]
[8/16] Transmission Mtg to Engine 4 [30]
Transmigsion Qil Cooler Line Connection 54 (40]
Transmission Ol Cooler Line Fittings 6 [50 indbs]
Transmission Ol to Alr Cooler Hose Clamps 2 [18 in-lbs]
[9/16] Transmission to Clutch Housing Mig. a7 [35]
Transmissicn Torque Converter Mtg 47 {35)
18 Turblne Housing - _ L) (8]
[7/16] Turbo Compressor Housing Clamp a [6]
15 Turbe Mounting Nut 32 [24]
10 Turbe Oil Drain Tube 24 {18}
[5/8] Turbo Ol Supply (Both Ends) 15 [11]
1 Vacuum Pump Mounting 9 [7}
18 Vacuum Pump fo Gear Housing Mtg. 77 [67]
15 Valve Cover 24 [18]
15 Vibration Damper Mouinting 125 [92]
i{5/16] Water Hose Clamps 4 {35 In-bsj
13 Water Inlet Connection 43 [32]
13 Water Pump Mounting 24 [8]

[11/16] Water Temperature Sensor 50 faz7]
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Engine Sealants
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Use the sealants listed below or sealants contalning equivalent properties.

Description
Pipe Plugs
Gaskets
~ a. Oil Pan

b. Tappet Cover {6 cylinder)

c. All Other Gaskels
Cup Plugs
O-Rings
Rear Camshaft Expansion Plug
Intake Cover Capscrews
Fuel Pump Studs
Turbo Drain in Block
Dipstick Tube in Biock
Front Seal In Gear Cover
Rear Saal in Rear Cover

Timing Pin Housing Capscrews

Sealing Method
Pracoated teflon, or Loctite 69,241 liquld teflon,

Apply Three Bond 1207-C (or Permatax #2C)

to the four “T" joints and smear Into the joints with
finger untdl fuil.

Self-adhesive tappat cover side. K&W Copper Coat
#1504 - block side.

No saalant required.

Loctite 277, 11,264, or #2654427 MS CD 96 Type A,
No sealant required.

Loctite 277, 11,264, or #2654427 MS CD 96 Type A,
Precoated or Loctite 59,241 liquid teflon.

Loctite 601.

Lactite 277, 11,264 or #2654427 MS CD 96 Type A
Loctite 277, 11,264 or #2654427 MS CD 96 Type A.
Loctite 277, 11,264 or #2654427 MS CD 96 Type A
No sealant on seal with rubber O.D.

Loetite 277, 11,264 or #2654427 M3 CD 96 Type A,
on seal with Aluminum Housing.

Loctite 53,241 liquid teflon or precoated.
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Engine Lubricants

Bage Engine Components
‘DODGE Turbo Diszel

Use the lubricants listed below or lubricants contalning equivalent properties when assembling or instaliing pants.

Part

Rod Bearings

Main Bearings

Cam Lobes and .Journals
Tappets

Pistons

Piston Rings
Pistan Pin

Rocker Assemblies
Push Tubes

Lubricant Required

Lubriplate 105
Lubriplate 105
Lubriplate 105
Lubriplate 105
15W40 Engine Oif
15W40 Engine Off
15W40 Engine Cll
15W40 Engine Ol
15W40 Engine Cil

Lubriplate 105 In Cup

Capscrews - under head and on threads - ae follows:

Main Capscrews

Cylinder Head Capscrews
Connecting Rod Capscrews
Flywheel Mounting Capscrews
Ramper Mounting Capscrows
All Other Capscrews

Valve Steims

Front and Rear Seals 1o Crankshaft

Rear Seal in Seal Housing

Lube Of Pressure Regulator

15W40 Engine Ol
15W40 Engine Oil
15W40 Engine Oil
15W40 Engine Qil
15W40 Engine Ol
15W40 Engine Ol

90w 140w Ol

Dry - use no lubricants

Soapy water to install seal in housing (seal with rubber ©.D)

Aluminum 0.D. requires sealant.

15W40 Engine Oil
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Engine Specifications

Descriptlon Specification
Ganergl Engine Data
Bore - MM [INCR]  coreiveremirmscis st ssresssavsinsnsat sessmiresisssons ressasmessereorsman oot 102 [4.02]
Stroke - mm [INCA]  .oeoeeecerrreere oo eemeeereeeeeeeaeen 120 [4.72]
Displacement - litar {in3] e 5.88 [359]
Engine Weight {Dry) Less Flywheel and Electric kg PBS] e 390 [680]
g T O o T U 1,5,3,6,2,4
Valve Clearance - Intake - mm [inch] e .28 [.o10]
Valve Clearance - Exhaust - mm fINCh]  ccerciommnnnmcceevrsrsnsssssnsasssssssaeossaees 51 [.020]
Compression RALlD ... sttt bt e rem s e 17541
Rotation, viewsd from front of engine . eE bbb ame e ek bbb s Clockwise
ASPIFAIION oottt em oo b bbb it s s d et SRR B A Turbocharged
Lubrication System
Oil Pressure at Idle - (Minimum Allowabia) kPa [PSI] ..o €9 [10]
Oil Pressure at Rated - {(Minimum Allowable) kPa [P31] .coverviicnecicciciniicnseee 207 130]
Regulating Valve Opening Pressure KPa [PSI] .o 414 [60]
Differential Pressure to Open the Fiter Bypass Valve - kPa [PSI] ... 138 [20]
Oil Capacity of Pan - Liter {U.S. Quarts] HighMark .....c.c...cooiicmrcinivienens 10.5 [11]
Qii Capacity of Pan - Liter JU.S. Quarts] LowMark ............. . 86 (9]
Oit Capacity of Oil Fitter - Litar JU.S. QUAMNS] .ot sctevtsmiese e 95 M
Cooling Sysiem
Total Coollng System Capacity* (Manual) Liter [U.S. Quans] .......ccvveovicens 14.7 [15.5]
Tetal Cooling System Capacity* {(Automatic) Liter [U.S. Ouarls] ......................... 15.7 [16.5]
Codlant Racovery Tank Liter [U.S. Quarts] . arereresssaesssna et asnnas 95 1
Cooling Capactty (Engine only) Liter [U.S. Quarts] ............................................... 105 [11.1}
Modulating Thermostat Range - Start Max. to Fully Open Max. - °G [9F]............. 83°C [1819F] to 9500 [2039F}
Pressure Cap - kPa [PSI] 110°C [2300F] SYSEM......cuesrrimisrenremseasrsenrannecs 103 [15]
Intake Air, Exhausat Systems
Maximum Allowable Intake Restriction at Rated Speed and Load

with Dirty Alr Fiter Element - mm Ha0 {in. HaO] o . 635 [25]
Maxdimum Allowable Exhaust Restriction

at Rated Speed and Load - mm Bg [IN. HG] oo 177.8 [7]
Fuel System
Maximum Allowable Restriction to Fuel Lit Pump - mm Hg [In. Hg] ..ol 95 {3.75]
Maximum Allowable Fuel Return fine Restriction - mm Hg [in. Hg] ... 518 {20.4)
Electrical System
Minimum Recommended Battery Capacity with Accessorles - 12V Starter ...  1026CCA
Maximum Allowable Reaistance of Starting Circuit - with 12V Starter - Ohms  ..... .0012

* Coolant Recovery Tank not included in Total Cooling System Capacity.
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Coolant Specifications
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Use antifreeze during all seasons to protect the engine cooling system from comrosion as well as freezing damage.
The anttiraeze should be changed every two years.

A mixture of 50% water ang 50% ethylene-giycol base antifreeze Is required for operation of the engine In
temperature environments above 37°C [-34°F). A midure of 40% water and B0% antifreeze is recommended for

temperatures below -37C [-34°F).

Note: In Tropical climates where antiireeze availability may bs limited, use a corrosion inhibitor {Cummins liquid
DCA) or equivalent to protact the engine cooling system.

Fuel Specifications

The Cummins Turbo Diesel engine has hean developed to take advantage of the high energy content and generally
lower cost No. 2 Diesel Fuels. Experlence has shown that it also operates satisfactorily on No. 1 Dlessl Fuels or

other fusls within the following specifications.

Fuel Property Specification
VISCOSIY  ..ovvrerereereenes {ASTM D-445) ...........
Cetane Number ... (ASTM B-613) ..cceenne
Sulfur Content  .......... (ASTM D-129 or 1552)
Water and Sadimant (ASTM D-1798) ........
Carbon Resklue ... (Ramsbottom
ASTM D-524 or 189)

Flash POINt .vvu..een.e (ASTMD-83) ..overurnns
Densty ...oooeeeeeeereenee. (ASTM D-287) ...........
Cloud Point ............... (ASTMD-87) .occucnne
Active Sulfur Copper

Stip Corraslon ... (ASTMD-130) ...
Ash Lo (ASTM D-482) ..........
Distillation ................. (ASTMD-86) ......o-e.e

Leb Test Method

1.3 to 5.8 CentiStroke [1.3 to 5.8 mm; per Second) at 40°C [104°F]
40 Minimum except In cold weather or in service with prolonged
low loads, a higher cetane number |s desirable.

Not 1o exceed 1% by weight.

Not to exceed 1% by welght.

Not to excesd 1% by weight on 10% residus.

520C [125°F) Minirnum. Certain marine

registrles require higher flash points.

-110 69C [30 to 420F] AP\, at 16°C [60°F] 0.816 to 0.876 Sp. Gr.
1290 [10°F] below lowest temperature expected to operate at.

Not to exceed No. 2 rating after 3 hours at 50°C [122°F).

Nct to exceed 0.02% by weight,

Tha distillation curve should be smooth and continuous. At least 80%
of the fuel should evaporate at less than 3600C [BB0°F). Alt of the
fued should evaporate at less than 385°C [725°F].

*No. 1 Diesel Fuel should be used only where extended arctlc conditions -23¢ [-10°F] exist.
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Base Engine Components Specifications ®

Valve Train

- Valve Clsarance
= Intake - 0.25mm [0.010 inch)
= Exhaust - 0.51mm [0.020 inch]

Valve Guide Diameter

mm In
8.019 MIN 0.3157
8.089 MAX 0.3185

Valve Stem Diameter .

7.835 MIN 0.3126
7.960 MAX 0.3134 l l
1

= Valva Seat Angle
= Intake - 30 degrees
= Exhauyst - 45 degraes

Valve Depth {Installed)
mm In
0.99 MIN 0.039
1.52 MAX 0.060

AR
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= Vatve Spring
* Free Standing Length - 55.863mm [2.19 inch]

* Inclination (Maximum) - 1.0mm [.039 inch]
« Minimum acceptable load at 49.25mm {1.94 inch] -
285,32 N [65 Ib]

® = Valve Rim Thicknesa
* Minimum .79mm [.031 Inch]

- Valve Seating Angle of Face
* Intake - 30 degrees
« Exhaust - 45 degrees

® - Valve Seat Width
= Minimum - 1.5mm [.060 inchj

@/\ = Maximym - 2.0mm [.080 Inch}
N :
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» Cylinder Head Flainess Total
*» Maximum-QOverall
» 0.020mm [0.092 inch]
* Incremental
* Maximum variation within 0.07mm {.0004 inch] any
50.8 [2.0 Inch] diameter area

@

Gear Train

» Gear Backiash {all gears)
= 0.08 to 0.33mm [0.003 to 0.013 inch]
« Camshaft End Clearance .
= 0.152 10 0.254mm [0.006 to 0.010 inch]

Camshaft

» Journal Diameter (Minimum)
= 53.962mm [2. 1245 Inch]
« Valve Lobes (Min. Dia. st Psak of Lobs)
« Intake - 47.040mm {1.852 inch]
» Exhaust - 46.770mm [1.841 inch]
« Lift Pump Lobe (Min. Dia. at Peak of Lobe)
= 35.5mm [1.388 inch]

Tappets

- Stem Diameter (Minimum at 10mm and 46mm height)
« 15.9256mm [D.627 inch]

Specifications
Page 01 -13

10 mm
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@ Plstons

= Skirt Dlameter (MInimum)
+ Nominal - 101.880mm [4.011 inch]
= Worn Limit - 101,823mm [4.0088 inch]

» Pin Bore Diameter {Maximum)

® = 40.026mm [1.5758 inch]
Nota: Measure the diameter on a vertical axis only.

« Ring Groove
® Check wear by Inserting & new ring into the grbove and
insarting a teeler gauge between the ring and the top side
of the ring groove. if maximum feeler gauge iimits are
excesaded, replace the piston.

= Top~MNk Resist - No check-WiI| not normally wear
» Intermediate {MaxImum) - .150mm [0.006 inch]
+ Ofl Control Groove (Maximum) - ,130mm [0.005 inch]

* Piston Pin Diametar {Minimum}
¥ - 39.990mm [1.5744 Inch]
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- Rings
~ End Gap
= Top - 0.40 - 0.70mm {0.0160 - 0.0275 inch)
* Intermediate - 0.25 - 0.55mm [0.010 - 0.215 inch]
= Oil Control - 0.25 - 0.55mm [0.010 - 0.0215 Inch]

Connecting Rod

* Pin Bore Diameter (Maximum)
* 40.053mm [1.5769'inch]

» Side Clearance
= £.10 t0 0.30mm [0.004 to 0.012 inch]

Crankshaft
= Main Bearing Journal Diameter
Minimum (Wear Limit)
Standard 82.962rm [3.2662 Inch]
Machined 0.25mm 82.712mm [3.2564 inch)

Meachlned 0.50mm
fdachined 0.76mm
Machined 1.00mm

82 462mm [3.2465 inch]
82.212mm [3.2367 Inch]
81.962mm [3.226% inch]

= Journal Out of Round (Maximum)
+ 0.050mm [0.002 inch]

= Joumal Taper (Maximum)
* 0.013mm [0.0005 inch]

« Ol Clearance {(Maximum)
+ 0.119gmm [0.0047 inch]

Specifications
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* End Clearance
= 0,13 to 0.30mm [0.005 to 0.042 inch]

« Connecting Rod Journal

Minimum {Wear Limit}
Standard .68.962mm [2.7150 inch]
Machined 0.26mm £8.712mm [2.7052 inch]
Machined 0.50mm 68.462mm [2.6954 inch]
Machined 0.75mm £8.212mm [2.6855 inch]

Machlned 1.00mm 67.962mm [2.6757 inch]
= Joumal Out of Round {Maximum)
= 0.050mm [0.002 inch]
= Jaurnal Taper (Maximum)
= 0.013mim [0.0005 inch}]
* Ol Clearance (Maximum)
= 0.089mm [0.6035 inch]

Cylinder Block

« Top Surface Flatness {(Maximum overall variation)
= 0.075mm [0.003 inch]
» (Maximum Variation within any 50.0mm [2.0 inch]
diameter area)
» 0.010mm [0.0004 inch]

= Refacing Combustion Deck

® A= 0.15mm [0.0058 Inch| First reface

0.35mm [0.0138 inch] Second additional reface
0.50mmn [0.0197 inch] Total Allowed

B~= 32300mmz0.10 Standard
[12.7165 inch £ .0039] _
J22.85mm Q.10 First reface
[12.7106 Inch £ _0039]
322.50mm Q.10 Second reface

[12.696€8 inch X .0039]

Surface finish requlrements = 1.5 - 8.2 micrometers [60 -

126 microinch]
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* Main Bearing Bore Diameter (Maximum)
« 83.106mm [3.2719 inch] (with bearing installed)

» Camshaft Bors Diameter (Maximum)
» 57.258rmm [2.2543 Inch] (without bushing) MNo. 1 only
= 54.133mm [2.1312 Inch] No. 1 with bushing
= 54.133mm [2.1312 Inch] No. 2 through No. 7

« Tappet Bore Diameter (Maximum)
. 16.055mm [0.632 inch] ®

Cylinder Bores

= Cylinder Bore Dlameter (Maximum)

« 102.7116mm [4.0203 inch]

254 mm
4 fimg
144.3 mm

» Out of Round (Maximum)
« 0.038mm [0.0015 inch]

= Taper (Maximum)
» 0.076mm [0.003 inch]
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Base Engine Components
DODGE Yurbo Diesel

Qil Pump Specifications

® = Tip Clsaranca (Maximumn)
« D.1778mm [0.007 Inch]

= (erotor Drive/Gerotor Planetary to Port Plate Clearance
(Maximum)
= 0.127mm 10.005 inch]

® = Gerotor Planetary to Body Bora Clearance (Maximum)
- 0.381mm [0.015 inch]

® » Gear Backlash {Used Pump)
= .08 to 0.38mm
« [0.003 10 0.015 Inch]
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Rocker Lever Specifications

- Rocker Lever Bore (Maximum)
» 19.05mm [0.75 inch]

+ Shatt Diameter {(Minimum)
- 18.94mm [0.746 inch)

Spacifications
Page 9L-19
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Exhaust System and Intake Manifold
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Air System
Air System Flow

Air is pulled into the engine from an air fiker. Clean air is vary important to the lifa of the engine. Ingested dust and
dirt can damiage the cylinders very quickly.

= Cautlon: Make sure that a quallty alr cleaner is used and that It is periodically repiaced.

On turbocharged engines the flow is from the filter to the turbocharger, and then through the air crossover to the
manifold. From the intake manifold, air is forced into the cylinder and used for combustion. The exhaust gases flow
through the turbacharger to rotate the turbine and impeller, thereby utilizing exhaust energy to force more air into
the cylinders. The additional alr provided by the turbocharger allows more fuel to be injected to increase the power
output from the engine. Thus, the powar-to-weight ratio for the engine Is increased significantly with the addition of
the turbacharger.

Exhaust System

1. Exhaust Valve

2. Exhaust Manifold {Fulse-Typa)
3. Dual Entry t¢ Turbocharger

4. Turbocharger Exhaust Qutlet

intake System

. Intake Air Inlat to Turbocharger

. Turbocharger Air to intake Haeater Unit

. Imtaks Manifold Heater

. Intake Manifald (Integral part of
Cylinder Haad)

. Intaks Valve

W Fal o ]
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Diagnosing Air System Malfunctions

The correct amount of clean alr to the cylinders is required for
good performance. As discussed eardler in System Air Flow,
ingested dust and dirt wll damage the engine cylinders. Dust
and dirt can also damage the valve stems and guldes. Larger
debyris can damage the blades of the turbocharger.

Air Flow Restriction Resulis In Excess Smoke
and Low Power

Restriction increases as the filter removes contaminants from
the intake air. Restricted air flow changes the air-to-fuel ratio,
reducing power and incraasing smoke from the englna. Verify
that the alr cleaner is being maintained correctly.

Loose connactions or cracks in the suction sida of the intake @
pipe on turbocharged englnes can allow debris to be ingested
inte the turbocharger compressor and forced into the engine.

Debris drawn Into the air suction side can damage the @
compressor hlades causing an inbalance resulting in & bearing
failure. To verlfy a bearing faillure or damaged compressor,
remove the intake and exhaust piping and check for contact.

The rotor assembly must rotate freely. Measurament of axial

and radial ciearance [s described in this Section,
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Presgzure Side Air Leaks

Excess smoke and low power from a turbocharged engline can
be caused by pressurized alr leaking from (00se connections
or cracks in the crossover tube or intake manifold.

In addition to the visual Inspection for cracks and loose fittings,
fiquid scap can be applled to the crossover tube, connectlons
and the manifold cover sealing surfaces to find the Jeaks. The
leaks will create bubbles that are easier to detect.
Measurement of manifold pressure I3 described in this Section,

Exhaust Leaks

Inspect for exhaust leaks at the exhaust manifold and
turbocharger. Also check for exhaust pipe restrictions. Leaks or
restrictions wil cause the turbing and impeller to operate at a
lower speed and reduce the amount of air being forced into the
cylinders. Again, the symptom will be excess smoke, low
manifold pressure and low power.

Exhaust leaks can often be detected audibly and usually
visually by a discoloration caused by the escaping hot gases,

Don't overiock exhaust restrictions as a cause of low power. §f
the exhaust gasses cannot flow freely, the turbocharger will not
operate efficienty.
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Malfunctioning Turbocharger

Failure of the intarnal components of the turbocharger can
reduce its effectiveness and alsa cause excess smoke and jow <
power. A bearing failura can producs friction which will slow
the speed of the rotor assembly. Falled bearings can also allow
the blades of the rotor assembiy to rub the houslngs, thus @

raducing the rotor assembly speed.

Oil Consumption and Leaks

Engina lubricating oil is used to lubricate the bearings and
provide soma cocling for the turbocharger. The ol is supplled
1o the turbocharger through the supply line at engine operating
pressurs. A raeturn tine connected to the hottom of the
turbacharger routes the ofl back 1o the engine ofl pan.

Seals are used on each end of the rator assembly. The primary
function of the seals is to prevent sxhaust gases and
comprassed air from entering the turbocharger housing. Qil
leakage from the seals Is rare, but it ¢an cecur.

A restricted ar damaged oil return lina will cause the
turbocharger housing to be pressurized causing oft to migrate
by the seals.
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DODGE Turbo Diesel

Additionally, high Intake or exhaust restrictions can cause a
vacuum between the compressor and the turbocharger
housing resulting in oll leaking by the seals. L

To verify oil ieakage past the seais, remove tha exhaust pipe:
and crassover tibe and look for oll in the turbine ¢asing and.
the crossover tube. Locate and corract the restriction as

previously discussed.

Note: Excess fusl in the axhaust side of the turbochargar wili
look like cit leakage. This may occur because of injector
overfueling or excessive engine gperation under "no load”
condltions.

. Turbecharger Noise o

It I8 normal for the turbocharger to emit a "whine® sound that
varies in intensity depending on sngine speed and load. The
sound Is caused by the very high rotational speed of the rotor
assembly. Consequently, the sound will be more audible at full
speed. . i _

Note: I possible, operate the engine at full speed and load to
verify the noise lavel.

-Leaks in the air system, bath intake and exhaust components,
can produce additional nolses.

Check the alr intake and crossover tube leaks.
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Nete: Belore removing a turbocharger, make sure that the @ '
noise complaint i5 not caused by leaks In the alr system
components. : :

ook for loose turbocharger mounting, exhaust manifold
gaskst leaks, and cracks In the exhaust manifold.

Lower pitch sounds or rattles at slowaer engine speeds can
indicate debris in the system or the rotor assembly is touching
the housings, : :

Rotor Assembly Clearance — Measure '
Moeasure the shalt end play. - ' ®
End Play (A)
mm in
0.026 MIN {0.001]
0.076 MAX 10.003}
Measure radial clearance of the shaft ® '
Radlal Clearance (B)
mn in
0.30 MIN [0.012)

0.46 MAX [0.018]
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White Smoke

White smoke indlcates unbumed fue! during cold engine operation.

The intake manifold heater system is not directly connacted to the fuel systam but £ monitors the temperature of the -
air to the englne. The thermistor sends varying resistance values to the Blectronic Control Module. The ECM In tum :
controls the "Wait to Start” light and the heatgr solenoids. '
The intake manifold heater elements operate n both the preheat and postheat modes.

» In preheat, the ignition switch is on but the engina has not been started.
 |n postheat, the englne is running.

The proper operation of tha intake manifold heater system and starting procedures will preclude excessive anginé
starter motor use and minimize white exhaust smoke when the engine Is first started,

Normal Operation of the Intake Manifold Heater System

Engine Intake Preheater Past Heater
Manifold Temp. Cycle Time Cycle Occurs
ign. Key “ON" 1gn. Key *ON”
Bafore Crank After Crank
Cycle Cycle
Above 15°C [59°F] {-Seconds No
-9oCip 15°C * 10-Seconds Yes
[15°F to 59oF]
-18°C to -9°C 15-8econds Yes
[09F to 159F]
-26°C 10 180C 17-Seconds Yes
{-159F to DoF]
Balow -269C [159F] 20-Seconds Yes

Note: The KSB Valve activation voltage is independent of the intake Manifold Heater Controd System. The KSB Valve
will be activated any time the intake manifold temperature Is above 15°C [59°F], the ignition key is In the “ON"
position and the ECM Is monitoring the thermistor (reading resistance).

* Heater Control Modules / Eleetronic Control Modudes with serial numbers below 0080000A will not have a Preheat
Cycle during this cycle.
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Intake Manifold Heater ~ Check

Check Battery Voltage

The temperature in the Intake manifold must be betow -g°C
[16°F] {early module befora serlal number 0080000A) 15°C
[59°F] {late module) for preheat to ocour.

Chack the voliage output of the battery.

Minimum: 6.5 volts

Check Thermistor
Disconnect the thermistor.

Turn the ignitien switch to the “ON" position.

Note: The "Walt to Start” light shoutd come on.

The solenolds should ¢lick on.

Set the multimeter scale to read DC voltages.

Connact one lead to the KSB Valve wire terminal (A) and the
other 10 & convenient ground on the engine {B).

There shauld be no voltage.

5O

Alr System
Page 11-9
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Wait 20 seconds,

The sclenclds should click off.

The "Wait to Start” light shauld begin fashing. -

Note: The walt to start light wil flash indicating an open circult
in the thermistor wiring. Disconnecting the thermistor simulates
this condition.

The multkmeter should show voltage at the KSB Valve wire
lermingl. This voltage reading is an indication that the
thermistor Is sensing a tlemperature of 15°C [59°C] or above.

Note: No intake manifold postheat will accur while the
thermistor is disconnectad.

2 Turn the ignition switch to the “OFF* position.

Connect the thermistor wire harmess.

Check Preheat Cycle

Tum the ignition switch to the "ON" position.

Do not start engine.
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Note: If the intake manifold air temperature is below -9°C @

ap N

[159F] (early module before serlal number 6080000A) 15°C e e ot |t | RS
[5e°F] {{ate modide), the heater will praheat before the engine = Pt ot | Bk G e | avd e
starts. This wili repeat untll the intake manifoid alr temperature HIE e e e
increases to -9°C [15°F] {early module bators serlal number . BB ot CEeA | wsseonds | - ves
0080000A) 15°C [59°F] (late module) each time the ignition key 15°C-) g |=89°F| -wowne [/ ve
is turned from the OFF to the ON position. =N I -w gg;gu rrs seconie m“"

- - “[n:fﬁ':.c 2% Swconds o

WGTE: Thy K38 watue acthation volage & depandent of Y inisks
bt b ater controd e, The KOS rabe wil bl medatad ary Bme
W Ml M EErauce s mbova THAG (64 e Uhe i Wion kay Bt
i OM poaition.

&

The solenoids (2) should click on.

Note: if the enging has been running, the temperatura Is
probably above 15°C [599F].

After the preheat perlod, the "Walt to Star” light will go @
off and not flash.

Set the multimater scals to read DC-voltage. (e B ]
' I.\ls

Connect the muitimater lead to the Intake manifold heater ESEL nw"ﬁm

terminals. Check sach terminal individually. ¥ A

b ¥ m

lf voliage Is present, check the puli-in coll of the solenoids.

Chack for voltage at the pulling coll of solenoid.
1. liveltage at pull-in coll replacs electronic control module
2. I no voltage present at pull-in, replace sotenoid
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Start the Englne

De not hold the ignition switch in the start position longer than
10 seconds,

I the engine does nat start, tum the ignition switch to the "OFF"
posttion,

Return the ignition switch ta the "ON" position then beglin the
normal starting cycle again.

Nate: if the intake manifoid air tamperatura |s below -82C
[159F] (early module before serial number 0080000A) 15°C
[592F] {late module), the heater will again haat after the engine
starts. This will repeat until the intake manifold alr temperature
increases to -89C [15°F] (early module before serial number
0080000A) 15°C [59°F] {late module) .

BJ Air System Replacement Procedures

Alr Crossover = Repiacement
10mm, 13mm

Disconriect the throttle rod from the throttls lever. Remove the
four mounting capscrews (A). Loosen the throttle control
bracket lower mounting capscrew (B) and move the top end
away from the engine.
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5/16inch

Loosen the hose clamp {C).

Aemove the air crossover and gasket.

10mm, 5/16 inch

Use new gaskets on the heater and new hoses and clamps as
required to Install the air crossover tube.

PRE,

(\
Torque Value: 3
» Capstrews - 24 N»m [18 ft-Ibs]

= Hose Clamps - 5 N=m [44 in-ibs]

intake Manifold Cover and Gasket - Replacemant
Preparatory Steps:

» Remove the throttle control bracket and linkage.

Resnove the high pressure fuel lings.

Discannact tha intake manifold heater.

Disconnect the fuel heater ground wire from intake manifold.
Remove the air crossover tube and the intake manifold heater.

t3mm, 3/8 inch

Remove the manifold cover and complete the following steps.

)l
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Caution: Keep the gasket material and any other material
out of the alr Intake.

Clean the sealing surfaca.

Instail the gasket and cover.
Install the fuel heater ground wire.

Torque Value: 12 N+m [110 indbs)

BJ 13mm

‘ Cautlon: Some of the capscrew holes are drilled through
and must be sealed. Apply liquld teflon sealant {0 the

CapsCcrews.
Install the capscrews.

Torque Value: 24 N-m |18 ftdbs] -

| m 5/16 Inch, 10mm, 3/8 Inch

,ﬁ% Install the Intake manffold heater power supply connectlons.
@Y assembla the Intake piping and intake manifold heater.

® Install the throttle control bracket and connect the intake
manifold hseater ground wire. Install the throttie rod to the
throtile lever.

Torque Value:
+ Intake mantfold heater power supply - 14 M=m [10 fi4bs}]
* Intake crossover tube capscrews - 24 N-m [18 ft-lbs]
» Hose clamps - 5 N=m [44 Indbs]
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17mm

Install and bleed the high pressure fuel lines.
Torque Value: 24 N'm [18 fi-bs]

Turbecharger - Replacement

Preparatory Steps:
= Loosen the alr crossover hose.
= Disconnect the Intake and exhaust piping.

10mm

Remove the of! drain tube capscrews and compiete the
following steps.

§/8 Inch

Removae the oil supply tine.

Alr Systam
Page 11-15
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m 15mm
S5

Removs the turbocharger mounﬁng nuts and the turbocharger.

Cautlon: if the turbocharger Is not to be Instalied
Immediately, cover the opening 1o prevent material from
fafiing into the manifold. :

\, | Cloanand inspect the seallng surface.

Q

A Instalt a new gasket and apply antiseize compound to the

- mounting studs.
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%/16 inch, 15mm

Install the turbocharger and connect the air crassover tube.
Torque Value:

+ Turbocharger mountlng nuts - 32 N*m [24 ft-ibs]
= Turbocharger alr crossover clamps - 5 N-m [44 in-lbs]

A10mm
Usea hew gasket and connect drain line.

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

Caution: New turbochargers must be prelubricated with
clean engine lubricating oil before start up.

Pour 50 1o 60cc [2 to 3 ounces] of oil into supply fitling.

Note: Rotate the turbine wheel to allow ¢l to enter the
turbocharger. :

5/8inch
Install the oif supply line.
Tarque Value: 15 N=m [11 fi-ba)

Atfter Installing the alr intake and exhaust piping, operats the
engine 1o check for leaks.

Alr System
Page 11-17
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Exhaust Manlfold and/or Gasket — Replacement -

Preparatory Steps:

~ Loosen the air crossover hose clamp.
= Disconnect the ar intake and exhaust plping.
* Hemove the turbocharger and gasket '

lSJ 10mm, 13mm

Remave the cab i:eater si}pply and retum lines.

Remaove the manifold and gaskets,

|\ I Clean the seafing surfaces. .

13mm
Install the manifold and gaskats.

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

OBE

" Fuollow the ssquence shown in the illustration.
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§/16 inch, t0mm, 15mm, 5/8 inch

Install the turbocharger, air crossover, oil drain tube, oil supply
line, and the exhaust a_nd intake piping.

Torque Values:

= Turbocharger air crossover clamp - 5 N-m [44 Indbs]
Drain iine capscrews - 24 N-m [18 ft-lbs]
Turbocharger mournting nuts - 32 N-m [24 fi-lbs]
Turbocharger oil supply line - 15 N=m [11 ftdbs]
Cab heater supply and return lines - 24 N+m [18 {i-lbs]

Operate the engine to check for leaks.

Air Cleaner Element - Replacement

Replace the air cleaner elemant when the restriction reaches
the maxdimum limit at rated englne RPM.

635mm Hz0 [25 in H20]

Intake Manifold Heater - Replacement
Remove

10mm, 13mm

Disconnect the throttle rod from the throttle lever. Removs the '

four mounting capscrews {A). Loosen the throttle control
bracket lower mounting capscrew (B) and move the top end
away from the engine.

@

®

Air System
Page 11-18




Air System
Page 11-20

Exhaust System and Intake Manifold
DODGE Turbo Dlesel
|§] 516 inch
@ Loosen the hose clamp (C).
Remove the air crossover and gasket. Stuff a clean shop towel
into the turbocharger opening.

Disconnect the intake manifold heater power supply
connections and remove the intake manifold heater and
gasket. Clean the mounting surface of the intake mantifold.

Install

. Install the new gasket ard the intake manifold heater. Connect
the electrical wiring.

Torque Value: 14 N=m [10 ft-tbs]

install the air crossover and gasket.

fnatali the throttle controf bracket.

tnstall the intake manifold heater ground wire.
Attach the throttle red o the throttle lever.

5716 inch, 10mm, 13mm

24 Nem
{18 ft. Ibs.]

8
- 24 N*m

(

5 Nem

"~ [44 in. Ibs

Tighten the four mounting capscrews (A).

Torque Value: 24 N-m [18 {t-bs]
Tighten the throttle bracket [ower mounting capscrew {8}.
Torque Valua: 24 N-m [18 it-lbs]

Tighten the hose clamp (C).

Torque Value: 5 N-m [44 in-Ibs]
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Turbocharger - Rebuilding
Description

A turbochargsr is a mechanical devies which uses the engine’s exhaust gasas to force more air Into the engine
cylinders, A turbocharger uses energy from the engine to help increase its overall efficlency. Hot exhaust gas energy
is used to turn a "shaft and wheel“. At the other end of the shaft and whael is the "compressor Impeller* {or
compressor whael), which draws In air and forces it Into the engine cylinders.

Supplying increased air mass flow to the engine provides improved engine performance, lowers exhaust smoke
denslty, impraves operating ecohomy, altitude compensation, and nolss reduction. The turbocharger has proven to
be one of the most beneficiat devices for improving engine performance. it perforns its job very well, as long as itls
properly cared for.

Identification

A Dataplate is located on the inlet side of the compressor
housing. Always write the assembly number of the
turbacharger, and turbocharger type on all orders for parts,

Note: The turbocharger Dataplate must not be changed
unless approved by Cummins Englne Co., Inc.
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REF_NO, DESCRIPTION QUANTITY REF. NO. DESCRIPTION QUANTITY. -
1 Compressor Housing 1 14 Retalner Ring 4
2 Impsiler Nut 1 15 Bearing 2
3 Compressor Impeller i 16 Hex Head Capscraw 4
4 Ractangular Seal Ring 1 17 Lockplate 2
5 Turbocharger Diffuser 1 18 Clamping Flate 2
6 Rectangular Ring Seal 1 19 Lockplate 2
7 V-Band Clamp 1 20 Hex Head Capscrew 4
8 8plit Ring Saal 1 21 Beating Houslng 1
L Oll Slinger 1 22 Heat Shield 1
10 Qi Baffle 1. 23 Split Ring Seal 1
1 Flat Head Capscrew 3 24 - Shaft and Wheel 1
12 Thrust Baaring 1 25 - Turbine Housing 1
13 Thrust Collar 1 '

q) (W) (s @ 17) (1)
| - _‘ .
N _
—— A

} Py
I | .

1

\

X177
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Exploded View of the Turbocharger
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Disassembly of the Turbocharger

Seribe the housings so they can be reassembled in the same
positlon as before disassembly.

Clamp the turbocharger In a bench vise,

BJ 7/16 Inch

@ Remove the compressor housing v-band clamps. .. -

@ Remove the compressor housing and Inspect for impeller
conhtact

Remave the square cut oting.
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13mm, 16mm ' : :
Remave the impsller nut.

Cautfon: Turn the nut to the right to loosen, The nut and A
shaft have left hand threads.

Remove the impselter and inspact the blades for damage.

Caution: The wheel and shaft assembly Ia balanced as a
unit. if the Impeller }s damaged the complete assembly
must be replaced.

P>O®

10mm -' ISJ
@

Remave the diifuser capscrews and lockplate.

Remove the diffuser and discard the o-ring. - @
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@ Remove the ol slinger and discard tha plston ring.
Inspect for cracks and excessive wear.

@ Remove the ol baffle.

BJ T20 Torx

@ Remove the thrust bearing and retainer screws.

A Caution: Do not reuse the thrust bearing.

@ Remove the thrust coller.

Inspect the collar for excessive wear.
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1/2 Inch

ARemove the turbine housing lockplates and ciamp plates.

Remave the bearing hotsing.

Remove the turbine shaft and heat shisld.

Inapect the turbine bladss and the shatt for excesslive wear.

Ramove and discard the plston fng type seal.

Cautlon: The wheel and shaft assembly Is balanced as a A
unit. If the turbine blades or shalt are damaged, the '
complete assembly must be replaced.
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@ Remove and discard the outer retainer rings.

@) Remove and discard the turbocharger shaft bearings.

@ Remove and discard the Inner snap rings.

Cleaning of the Turbocharger
. Use a stiff bristle nylon brush and solvent to clean alt parts..

Cautfon: Do not use a wire brush on the compressor
wheel Do not bead blast the parts.
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e

Remove the carbon build up from the housing with a scraper
and 240 grit amery cloth,

Polish the bearing surfaces with crocus cloth and kerosene or | N, I
diesel fuel.

ARter rinsing In clean solvent, use comprassed air to dry the | N\ |
parts.

Inspection of the Turbocharger

In addition to the inspection specified during disassembily,
Inspect all parts after cleaning.

Measure the shaft bearing diameter.

Diameter
10.87mm MIN [0.432 Inch)
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A Assembly of the Turbocharger

The balance marks must be aligned to make sure the wheel
and shatt assambly is balanced.

(%% Install the piston ring and lubricate the groove with engine oil.

3/a)

instail the heat shield.

BJ 16mm

Clamp & socket in a soft Jawed vice and position the shaft in
@ the socket.
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install the nner retainer rings.

Cautlon: The beveled face must be towards the bearing.

Lubricats the 1Lrb6charger bearings with engine oll and Instalt | Dw, _
ths bearings in the housing.

[nstall the outer retainer ring.

Caullon: The hevelsd face must be towards the bearings. A

Assemble the turbine shaft and heat shield to the bearing (&
housing. >/

Caution: Rotating the housing as you press downward A :
will assist in properly sealing the piston fng. :
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C3//a\
a0 Install the thrust collar.
Cautlon: Allgn the balance mark with the balance mark
on the shaft. Mark the top surface with a marker pen so
alignmant can be veriflad aftar inatalling the thrust

boaring. :

Lubricate the thrust bearing with engine ofl and install # on the
housling.

,
% . Torque Value: 4.5 N=m [40 indbs}

i T20 Torx -
lbl"l
AN

AL

@

DR

Install the oll baffte. .
A Cautlon: Check the balance mark afignment.

' c’%@ Install the piston ring type seal on the oil slinger.
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Mark the top surface of the oil slinger in line with the balance -

mark, .

Lubricate the oil slinger with engine ofl and Install it into the
diffuser.

Instaft the o-ring into the diffuser.

install the diffuser.

Caution: Align the balance marks on the shaft and the ofl
slinger.

Turbochargsr - Rebuliding
Page 11-33
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% Allgn the belance mark and install the Impeller.

A Caution: Be careful not to move the bearing housing.

BJ 1/2 Inch

A Caution: Impeller nut and shaft have left hand threeds.

%) [nstall the bearing housing assembly into the turbine housing.

Align the scribe marks.
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Apply anti-seize compound to the capscrew threads. - A

Turbocharger - Rebuilding
Pags 11-35

— ==

Anli-Seize
Compound

13mm
Instakt the clamp plates, lockplates and capscrews. -

Torque Value: 11.3 N=m [100 in-lbs]

Install the lockplates and capscrews into the diffuser. SR [

ZA/

After tightaning the capscrews, bend the lockpiate tabs 1o lock
the capscrews.

Caution: Be sura tha scribe marks are aligned. A
Torque Value: 5.7 N-m [50 indbs} @
Measure the end play. L ®
End Play
mm in
*0.03 MIN [0.001]
0.08 MAX [0.003}

*For turbochargers with a serlal number after and Including
840638,
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Exhaust System and Intake Manifold

DODGE Turbo Diesel
Measure radial clearance of the shaft.
Radial Clearance
mm in
0.30 MIN [0.012]
0.46 MAX 10.018]

{%\7 Install the square cut o-ring.

BJ 7/16inch

% Caution: Be sure the scribe marks are aligned.

‘ Install the compressor housing and v-band clamp.

@ Torque Yalue: 8 N-m [72 InHbs]

Note: Apply anti-seize compound 10 the v-band boit threads.
Tlghten the clamp tc the specified torque. Tap against the
clamp on 4 places around its clrcurnference. Again tighten the
clamp 1o the specified torque.
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Specifications

Torque Values:

Alr Crossover to Intake Manifold Capscrews ......ccvrnrrsnniinn .. 24N-m [18ftdbs]
Turbocharger Alr Crossover Hoze Clamps .. SN=m [44ndbs]

Intake Manifold Cover CAPSEIBWS ..o ettt ottt e tass 24 N-m [181tibs]

Fuel Heatar Ground CAPSCIBW ........iccieinirmsesosmssrsesmssressssasas seassemrescseessssresstasms 12Nm  [110 indbs)

Injector Fuel Nut . — L AR AL NN 24N-m [181ft-lbs]
Turbocharger Exhaust Manffold NUts ...t 32Nm  [24 ft-1bs]
Turbocharger Drain Line Connection Capscrews v e 24 N-m [181t-bs]
Turbocharger Ol Supply Ling FRRUNG ..o . 15MN-m  [11{idbs]

Exhaust Manifold CapscraWs ..o e essesssssmsre s mtes ras tams s ssasnsasas 43 N'm  [32 ft4bs]

Throttis Control Bracket Mounting Capscrews ... wo  24N-m  [18ftls)
Turbocharger impaller N ........cmiiicencni s 14N-m  [129 [ndbs]
Turbocharger Bearing Housing to Turbine Housing Capscraws ..., 11.3MN=m [100 indbs]
Turbocharger Bearing Housing to Diffusar Capscrews ... cemiisnseniimnan, 57Nm [50Inibs}
Turbocharger v-Band Clamp ... e BN [72 inHbs)
Dimensions / Clearances:

Turbocharger Rotor Assembly End PIaY ... snesssnossenssesesssssnssassovane 0.026 - 0.078 mm [0.001 - D.003 inch]
Turbocharger Radiai Clearance ... . 0.30 - 0.46 mm [0.012 - 0.018 inch]
Turbocharger Shalt Bearing Dlameter ....... e 10.97 mm [0.432 inch]

AIF INaKE ROSHICHEN  —vvecve e seesemerenecio .. 635 mm HeO [25 inches H,0] maximum
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Fuel System
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Fuel System Components And Flow

Tha following illustration identifies the components of the fuel system.

The engine is equipped with 2 cam-actuated lift pump. Fuel flow begins as the lift pump pulls fuel Irﬁm the supply
tank. The pump supplies low-pressure fuel (21-35 kPa, [3-5 psil) to the fuet fiiter head, through the filter and then to
the distributor injection pump.

The engines use distributor-type fuel pumps supplied by Robsrt Bosch.

The distributor pump builds the high injection pressures reguired for combustion, and routes the fuel through
individual high-pressure fuel fines to each injector.

When the high-pressure fuel reaches the Injector, the pressure lifts the needle valve against the spring tension to let
the fue! enter the combustlan chamber.

Any leakage past the needle valve enters the fuel drain manifold. The fuel drain manifold routes controlled venting
from the distributor injection purnp and leakage from the injectors back into the fuel tank

. Fuel from Supply Tank

. Lift Pump

Low Pressure Supply Line

. Fuel/Water Separatar Filter

Fuel Heater

FuelWater Drain Valve

Fuel'Water Separator Filler

W.LF, {Water In Fuel Sensar)

Themistor

. Bloed Screw

Low Pressure Supply Line

{Robart Boech) .

. Raobert Bosch YE Distributor
Type Injection Pump

. Turbg Boost Control Line

. Control Module

. Fuel Drain Manifold
{Raturn Fuel to Tank)

. High Presaurs Lines

. Robert Bosch, 17mm, Closed
Nozzle, Hole Type Injecters

. KSB Valve

. Manual Shut Down

. TDC Timing Pin

o e o B
~onS8BFran~

Py
-0 oo

-y
wina

-k sk
o0 R

Note: #10 Controls Intake Hsatsr,
KSB, Fual Heater, WIF.

Fuel System Specification Dodge Ram 5.9 Liter Diesel

Maximum Allowable Restriction to Lift Pump with Dirty Filter - mm Hg [In. Hg] ................ 95 [3.75)

Maximum Allowable Return Line Restrictlon - mmHg [in. HG] v 518 [200.4]

Msxdmum Allowabls Fressure Drop Across Fuel Filter - kPa [psl]  «oecccnnniivnvsrrsirnes 21 [3]

Minimum Allowable Lt Pump Valume ..., ceeermreeeneeee 0075 [ter [0.70 U.S, quart]

Note: Within 30 seconds
at eranking speed.



Fuel System Fuel System Malfunction - Diagnosie
DODGE Turbo Diesel Page 14-3

Fuel System Malfunction — Diagnosis

The function of tha fuel system is to inject clean, atomized fuel
into the engine cylinders at a precisa time near the end of the
compression stroke of each piston. The components of the
system contribute to the dellvery of fuel ta the cylinders.

Lift Pump

Note: A malfunctioning lift pump can cause low power,

The iift pump Is machanically driven by a lobe on the camshaft.
Wear on the laver or a damaged iobe can reduce the pumping
action.

Do not operate the fugl system with a suction restriction (A} of
mora than 95mm (3.75 inch) Hg. :

Cautlion: if the dlaphragm rupiures, fuel will drain from
the weep hola (B) In the housing.

Pressure drop across the filter is 21 kPa [3 psf), maximum. BJ

The pressure drop will Increase as the filter removes
contamination from the fuel. Therefore, & worn lift pump will
have reduced capacity 1o force fuel through a dirty filter. This
can cause low engine power.

Note: Frequent filter replacement to get full power from the
englne can indicate a wom Iift pump.

The output of the pump can be measured &t cranking speed:
= Volume (within 30 seconds): 0.75 liters [0.70 L..5. quarts]
* Pressure; 21 10 35 kPa [3 fo 5 psl]
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Alr In the Fuel System

A replacement of supply lines, fuel filters, injection pump, high
prassure lines and Injectors will let alr enter the fuel system.
Follow the specifled procedurs to bleed the air from the
gystam.

_____!r_- @ Since tha lift pump and injection pump provide a positlve

prassure through the fuei fiker and supply line to the Injection
pump, loase connections or defective seals will show as a fue!
ivak.

. The most usual place for alr to enter the fuel systern is batween

the Inlet of the lift pump and the suction tube in the tank. The
fuel tank has the outlet fitting at the 1op with & suction tube that
extends down in the tank. Cracks or pin hales in tha tube to the
fitting can let alr enter the fuel system.

@ Alr in the system wiil maks the engine: hard to start, run rough,
misfire, produce [ow power, and can cause excessiva smoke
and a fuel knock.
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Fuel Water Separator/Filter Unit
Cautian: Be sure % use the corroct fliter olement. A

Filtration and separation of watar from the fuel is Important for
trouble-frae operation and long ilfe of the fugl system. Some of
the clearances between the pump paris are very close. For this
reason the parts can easily be damaged by rust formatlon and
contaminants. .

The element has a valve which can be opened regularly to
drain the collected water.

Regular mairtenance, including draining moisture from the fuel
water separator/filter is essential to keep water out of the fual

pump.

Note: If excess water re-appears in the fuel water separator
filtar In & short pariad of time, the fuel tank must be removed,

dralned and cleaned.

Injection Pump |dentification

Production pump data is imprintad en tha housing as shown.
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Injection Pump

The Robert Bosch VE Injection pump is a rotary distributor
type pump. This pump performs four baslc functions of:

1. Producing the high fuel pressure required for injaction,

2. Metering the exact amount of fuel for each injection cycle.

3. Distributing the high pressure, metered fuel to each
cylinder at the precise time.

4. Varying the timing relativs to engine speed.

The pump uses a single plunger to develop and distribute the
high pressure recuired for injection.

A worn or damaged plunger can affect the pressure and
amount of fuel Injacted, thus reducing the power from the
engine, Generally, if the pump Is injecting fual from ong outlet,
it wiil deliver from all outlets. The only exceptlon to this would

be a malfunctioning delivery valve.
A Gavernor Malfunctions
Governor go':t""' Balance between the flyweight governor and controf lever
Flywelghts _ =pring position controls the metering of the amount of fuel to be
' injected.

The pump govemor performance and setting can affect engine
powaer. Spacial equipment and qualifled personnel are requirad
to verify governor performance. if the seals are broken on the
{:mmm Spring Force : external adiustment screw, the fuel rate may be out of
£ adjustment. The warranty of the pump and engine may be
vold H the seals have been tampered with or removed.

Fuel Control Lever Travel and Adjustment

The amount of fuel injected and subsequently the spesd and
power from the engine Is controlied by the fuel contral lever,
Restricted travel of the lever can cause low pawesr. Always
check for full travel of the lever when dlagnosing a low power
complaird,
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The only adjustment that can be made on the fue! pump Is the
Low Idle Adjustment (Screw #1).

1. ldle Screw

Caution: The fuel control lever is indexed to the shaft
during pump calibration. Do not remove the throttle lever
from the fuel pump.

Manual Shut Down Lever '

Tha Injection pump is equipped with 2 mechanical shut down
lever. This lever is springHoaded in the run position. There is ho
cable or rod connected to the lever.

Note: Partial actuation of the mechanica!l shutdown lever will
affect fuel flow and engine power.

=S54 ROBERT BOSCH VE
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Fuel System
DODGE Turbo Diesel

Advance Timing Mechanlsm

Reguiated pressure produced by the vane supply pump In the
injection pump is used 1o acdvance the timing. Timing advances
as the engine speed Increases. A return spring is used to retard
the timing as the engine spoed is raduced. If a spring shoukd
break, the timing will go to the advance position resulting in
torque loss, a fuel knock and possible englne overheating,

Retarded (late) timing will result In torque loss, high fuel
consumption and white to black smoke.

Replacemeant of the spring and repalr of the advance timing
mechanism must be performed by an authorized injectlon
pump service center,

Electrical Shut Off Valve

The injection pump is equipped with slecirical shut cff valve.
This solenoid-operated valve blocks the supply of fuei to the
high pressure pumping and distribution components.

The valve does not make a very audible sound when actuated,
but it can be checked with a volt or ohm meter for the following
values:

Shut Down Valuss

Operating Minlrumn Reslistance Peak

Voltege Voltage to Ohms Amperas
Open

12 Vot DC 10 Volt DC 74+ 05 2

Caution: Do not connsct the elsctrical wirs to the
solenoild when the plunger has been removed. Without
the plunger the valve can be damaged.

Mallunctioning valves can be diagnosed by ramoving the
plunger and spring, then reinstall the solencid.

Warning: If the plunger and epring Is removed from the
solenold, the engine will starl when cranked. Make sure
the transmission is in Park or Neutral with the Parking
Brake Set.
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Cautlon: Use the mechanicat shut down lever to slop the
aengine.

If the engine will start without the valve, the valva is
malfunctloning.

This method of removing the plunger to stat the engine can be
used il necessary to move the equipment to a service location.

Injection Pump Timing

Pump-to-engine timing [s extremely critical. Pump timing that is
off by only a few crankshaft degrees will causa:

1. Poor performance - starting and power
2. Excessive smoke and emisslons
3. Poor fusl economy

Engine pump timing begins with the timing of the injection
pump drive gear to the camshatft gaar.

The first step is the location of TDC for Cylinder Number 1.

Then, depending on the englne conflguration, a letter on the
fuel pump gear is aligned with the mark on the camshaft gear.
The Dodge 5.9 Liter Diesel Engine uses timing letter “E",

Engine
88T5.9 (Robert Bosch VE, CARB)

Letter
E

Al

Fuel System Malfunction - Diagnosis
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@ To verify that the injection pump Is timed correctly, first check
the alignment marks cn the pump flange and gear housing.

Note: Tha alignment mark is unigque to each engine.

The pump has a provislon for locking the pump shatt at a
position corresponding to top-dead-cantar for Cylindar
Number 1.

New and reconditioned pumps should be recelved with the
shafts locked in this position.

Engine
Tlming Pln

S Camshaft The snglne is equipped with an sngine timing pin to locate TDC
% Gear for Cylinder Number 1. -
=/

Cautlon: If tha timing pin Is Incorrectly located on the
gear houslng, the timing procedure will not ensure that
the pump Is timed correctly.

\\\

Sy N

After preclsely locating TDG for Cylinder Nomber 1, the factory
positions the timing pin assembiy to the gear housing using the
timing pin and the hole in the camshaft gear. | the gear
housing er timing pin assembly are removed, the same
pracision Is raquired to relocats it.

=

Y oy N N AN RN

AR AR SR
A ———
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Caution: The flange of a replacement pump will not have an
alignment mark. After the raplacement pump is instailed,
mark the flange to correspond with the mark on the gear
housing.

Duwring production, aiter the locked pump s fitted to the engine
with Cyilnder Number 1 at TDC, a mark Is stamped on the gear
housing and the pump flange. Thereafter, when these marks
are allgned, the pump Is correctly timed to the engine.

Note: The marks on the gear housing and the pump flange are
unicue to each engine.

A speclal indicator can be used to measure the position of the
pump plunger to check pump timing.

High Pressure Fusl Lines

Caution: The high pressure lines musi be clamped
securely and routed so they do not contact each other or
any other component. Do not weld or substitute lines.
Use only the spacifiad part number for the engine. An
attached metal tag Is used to Identity each line with a
part number.

High pressure fuel lines are designed and manufactured to
deliver fuel at Injection pressure to the injectors. The high
pressure puises will cause the linas to expand and contract
during the Injection cycle. The length, Intemal sfze and rigidity
of tha lines is critical to smooth engine operation.

Warning: A fuel leak from high pressure fuel ilne has
sufficlent pressure to penetrate the skin and cause
serlous bodily harm.

Use & pleca of cardboard to check for fuel leaks. With the
engine running, move the cardboard over the fuel lines ar
look for fuel epray on the cardboard. Fuel leaks can cause poot
engine performance.

Fuel System Malfunction - Diagriosis
Page 14-11

A
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W \/ It is normal to have entrapped air In the fuel lines after replacing

the pump or the lines. Alr in the lines will cause the engine to
run rough or produce a fuel knock.

Bleed the alr from the high pressure line at the fitting that
connects the injector. With the engine running or cranking,
blesd one line at a time until the englne runs smocth.

If the air cannot be removed, cheek the pump and supply line
for suction leaks.

Injectors

A Caution: Use only the specified injector for the engine.

Al engines use Robent Bosch, 17mm closed nozzles, hole-type
injectors. The injectors however, can have dlifferent part
numbers for different engine ratings. The last four diglts of the
Cummins pant number are used to identify the injectors.

Nota: The J0O(X shows location only. Thia number can change.
Contact your local Dodge Dealer to verify correct numbers.

During the Injection cycle, the injection pressure Increases to
the *pop" pressure level. The “pop” pressure is the pressure
required to lift the injector needle valve off it seat. With the
injector neadle valve off its seat, fuel is injected Into the
cylinder. A spring is used to force the needle valve closed as
the injaction pressure drops below the "pop* prassure. The
infector nozzle |s sealed alter injection.
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Failure of the needie valve to IR and close correctly can cause
the engins to misfire and produce low power. Fuel leaking from
the open nozzls can cause a fuel knock, poor perfarmance,
smoke, poor fusl economy, and rough running.

17Tmm

Caution: When bleeding a Hine, bs surse to tlghian the fuel
iine nut before proceeding 1o the next lniactor.

To flnd which cylinder is misfirlng, operate tha engine and
loosen the fuel line nut at one injector and listen for a change in
engine spaed.

Note: A drop in engine speed Indicates the injector was
delivering fuel to the cylinder.

Check sach ¢viinder untll the malfunctioning Infector Is found.

_— o w

Remove the malfuncllonlng Injoctor to test or replace i. -

li the anglne continuss to misfire after raplacmg the Iniector. _
check for leaks in the high pressure line. Alsg check for a
defactive dellvery valve that lets the fusl dratn back into the
Injectlon purnp.

Carbon bufid up in the orlfices in the nozzle will also cause low @ | .
power from the engine. Remove and chack the spray pattern or L “
replace the injectors.

I [M
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Fuel Drain Manifold
f;;‘,*,'“':’,:'“ The fuel system is designed 1o use fuel to cool and lubricate
the injection pump and injsctors. Fuel is continually vented
from the infection pump and a smalt amount of fuel leaks by the
Injector needle vailve during Injection. This fuel is returmed
the supply tank by the fusel drain manifold. .

Restricting the fuel draln manifold raises the case pressure of
the injectlon pumyg which can prevent injection.

If the engine will restart after a waiting period following an
unexplalned shut down, look for a restriction of the manifold
drain line.

Note: Restriction can cause the fuel temperature to rise
reducing powsr from tha engine.

! Cleaniiness is Important

During any fuel system repalr, cleanliness is of utmost
importance. Thoroughly clean all affacted paris with solvent
and then blow dry with compressed air.

Fuel System Replacement Procedures

A certain amount of air wili be entrapped in the system during
replacement of any of the system components. After
replacement of a compaonent, blsed the system according to
the folowing procedure.
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Fuel System - Bleeding

Controlled venting Is provided at the injection pump through
the fuel drain manifold. Small amountg of ak introduced by
changing the fliters or injection pump supply line will be vented

automatically, i the fuel filter Is changed in accordance with the
instructions.

17mm

However, manual bleading will ke required if:

The fuel filter is not filed prior to Instaliation.

Injection purmp Is replaced.

High pressure fusel line connectione are loosened or lines
replaced.

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

10mm
Low Pressure Lines and Fusl Filter ~ Venting

Open the bleed screw,

10mm

QOperate the hand lever until the fuel flowing from the blead
scraw fitting is frea of air. Tighten the bleed screw.

Torque Valua: 8 N-m [6 ft-{bs}

Note: If the lever fesls as though it s not pumping, rotate
anglne approximately 90 degrees and proceed.

Cautlon: The hand priming lever must bs returned to the
lock poslitien after priming. The lever wiil ba In the up
position when locked.

Fusl Systern Raplacement Procedures
Page 14-15
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Injection Pumps - Venting

Warning: It I8 necessary to put the engine In the "run®
position:-Because the engine may start, be sura to follow
all safety precautions. Use the normal engine starting
procedure. _ o

A Caution: When using the starting motor to vent the
system, do not engage It for more than 30 seconds at a
time: Wait two (2) minutés between engagements.

Air can also be vented through the fuel drain manifold line by
operating the starting motor,

Ig__l 17mm

High Pressure Lines - Venting

Warning: A fuel leak from high pressure fusi line has
i sufficlent pressure to penetrate the skin and cause

serlous bedlly harm.

Loosen the fittings at the injector, and crank the engine to allow
entrapped alr to blead from the line. Tighien the fittings.

m 17mm

Warning: Do not bleod a hot angine as this could cause
fuel to splil onto a hot exhaust manifold creating a
danger of fira.

Start the englne and vent one line at a time untll the englne
runs smoothly.

® Fuel Filter - Replacement
Standard Fm_er Wrench

K&

Disconnect the (WIF} electrical connection.
Remove the fuel filter agssembly with a standard filter wrench.

Note: The fuel heater assembly should not move during the
fiter removal,
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Remove the square cut o-ring from the fliter mounting bushing. @

Draln fuel/water separator filter and remove WIF and
fual/water drain valve. Remove the o-ring from the sensor.

Note: This assembly Is threaded into the filter element and It Is
sealed with an o-ring.

Install a new o-ring on the WIF sensor. pq:":“
Relnstall the WIF sensor into a new fuel fiiter element.

Fill the new fuel water separator /fiter with clean fuel.

Apply a light fim of lubricating ail to the sealing surface before 59{%
installing the filter. &

Install a new square cut o-ring on filter mounting bushing.

Install tha fuellwater separator ffiter and tighten i 1/2 turn after
its seal contacts the filter head.

Reconnect WIF elactrical connection.

Low Pressure Fuel Line - Replacement

14mm and 17mm

Remove the line from the |ift pump and fiter head.

Caution: When replacing fuel iines, replace ban|o fitting
seeling washers (1) each time they are removed.

Install the line and tighten the fittings securely.

Banjo fitting Torque Value: 24 N=m [18 fi-lbs]
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10mm

m Bleed tha line by opening the banjo bleed screw.

10mm
m Bleed the air from the system.

Oparate the hand lever until the fuel flowing from the fitting Is
free of alr, Tighten the bleed screw,

Torque Velue: 8 N-m |6 fi-lbs].

Note: if the lever fesls as though it is not pumping, rotate the
A engine appoximately 90 degrees and proceed.

Cautlon: The hand priming lever must be returned to the
lock position after priming. The lever wili be In the up
position when locked.

IS-I 1amm and 17mm

Lift Pump - Replacement

@ Disconnect the low pressure fuel ines.

Do©

10mm

Remove the two capscrews and It pump from the cylinder.
block. Clean the mounting surface to ramove any gasket.



Fuel System Fuel System Replacement Procedures
DODGE Turbo Diesel Page 14-19

10mm

install the lift pump with a new gasket and tighten the
capscrews,

OB~

Torque Value: 24 N«m [18 ft-lbs].

14mm and 17mm

Install the low pressurs fuel lines.

10mm
Open the banjo fitting bleed screw.

10mm

Opserate the hand lever untif the fuel flowing from the fitting is
free of air. Tighten the bleed screw.

Torque Value to 8 N=m [6 fi-tbs].

Note: If the lever feels as though & |s not pumping, rotate the
engine appoximalely 90 degrees and proceed.

Cautlon: The hand priming lever musl be retumed to the A
lock position after priming. The lever will be in the up

position when locked.
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High Pressure Lines - Replacement

10mm

T @ Remacve tha throttie linkage and bracket from the engine.

Disconnect the high pressure lines from the injectors.

[—i—l 17mm
Q@

Remove the line clamp capscrews from the intake cover.

m 13mm
@

BJ 14mm, 17mm

@ Remove the lines from the injection pump.

Note: Use two wrenches to prevent the delivery valve holder
from turning.
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13amm, 14mm, 17mm
Assembie the lines in the reverse order of removal.

Tighten the high pressure lines. Tighten the high pressure line
clamp capscrows.

Torque Value: 24 N-m {18 ft-4bs]

i0mm

Re-assemble the thratile bracket and linkage.

G

Tighten the bracket capscrews.

Torque Value: 24 N-m [18 ftdbs]

17mm BJ

Warning: A fusl leak from high pressure fuel! line has A
sufficient pressure to peneirate the skin and cause serfous
bodily harm.

Warning: Do not bleed a hot engine as this could cause fusl
to gpill onto s hot exhaust manlfold creating a danger of
fire.

Start the engine and vent one lins at & time until the engine
runs smoothly.

Fuel Drain Manifold - Replacement
10mm, 17mm

Remova the capscrews from the hoid-down dlamps. Remove @ % =
the fuel pump vent capscrew.
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BJ 10mm

@ Remave the banjo fitting screws and washers.

B_ 13mm

@ Disconnect the drain line fittings.

cﬁ% Assemble the drain line and fuel drain manifold in the reverse
&Y order of disassembly.

Note: Use new seals on all fittings.

i0omm
Tighten the banjo fitting screw.
Torgue Value: 8 N-m {6 fidhs]

Nole: Usa new sealing washers for the fue! drain manifold.
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13mm, 17mm
Tighten the clamp capscrews.
Torque Value: 24 N-m [18 fi-Ibs]

Tighten the fuel pump vent capscrew.

Torque Value: 32 Nvm [24 ft-4bs)

Injection Pump Supply Line - Replacement m
17Tmm @

Remove the blesd screw banjo fitting and complete the
following steps.

14mm, 17mm BJ :
N2

Remove tha line frem the Bosch pump fitting.

Note: To prevent Ioosening the pump inlet fitting, use two
wrenchas whan removing the supply line.

14mm, 17mm

Install the supply ling in the reverse order of removal. Tighten
line securely to pump fittings.

Note: Use the new sealing washers when instalilng banjo
fitting.

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

Tighten the banjo fitting screw.

Torque Yalue: 24 N-m [18 ftdbs]
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10mm

&= Bleed the line. Open the banjo fitting bleed screw and operate
the hand lever unt the fuel flowing from the fitting is free of air.

Tighten the bleed screw.
Torque Value: 8 N-m [6 fiHbs]

Note: If the lever feels as though it is not pumping, rotate
engine approximataly 80 degrees and procaed.

A Cautlon: The hand priming lever must be returned to the
lock position after priming. The fever will be in the up
position when locked.

Alr Fuel Control Tube - Replacement
12mm, 1/2Inch

Remove the tube from the manifold fitting and from the pump.

IS

Note: Use hew sealing washers when Installing the tube.

Torque Values:

Alr Fuel Control Banjo Screw: 12 N-m [9 ft-lbs]
Air Fuel Control Fitting: 8 N-m [6 ft-lbs]

BJ Injector - Replacement
Preparatoty Steps:

Remaove the throttie linkage and bracket.
Disconnect the high pressura fusl supply lines
Disconnect the fuel drain manifold

Clgan around the Injectors

&

Remove the Injector from the cylinder head.

ISJ 24mm Deep Well Socket
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Injector Bore Brush

Clean the Injector nozzle bore with a bore brush.

Assemble the Injector and new coppar sealing washer. o2
Nate: Use Only Ona Copper Washer.

Apply a coat of antl-selze compound to the threads of the %
injector hold-down nut and between the top of the nut and
injector body.

2amm Deep Well Socket

Cautlon: Align the Inlector's protrusion with the notch In /\
the bora.

Tighten the injector retainer nut.
Torque Value: 60 N-m [44 ft-1bs]

Note: After tightening the injector be sure to push the o-ring
Info the groove.
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(3

A Assemble the fuel drain manifold and high pressure lines.

Leave the high pressure fittings looga at the injectors.

Note: Use new sealing washers when instailing fusl drain
manifold. .

Tighten the banjo fitting screw:

Torque Value: 8 N-m [G ft-bs]

17mm

m Warning: it Is necessary to put the Ignition switch in the

- A "start” position 1o blead the Unes. Because the engine

may start, be sure to foliow all the safety precautions.
Use the normal engine siariing procedure.

Crank the engine to allow entfapﬁed air to bleed from the lings.
@ Tighten the fittings.

Tighten the high pressure fuel lines.

Torque Value: 24 N-m {18 fi-Ibs]

|

K&

Electric Fuel Shut Off Valve —~ Replacement
8mm
Remove the electrical wire.

Clean the area around the valve.

Caution: When romovlng the valve, be careful not to d'rop
the plunger and spring from Inside the valve body.
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22mm

Replace the solenokd, o-ring, spring and plunger.
Tighten the solenoid. |

Torque Value: 43 N-m [32 fi-lbs)

Connect the elactric wire,

Injection Pump - Replacement
Preparatory Steps:

Rerove the throttle linkage and bracket.
Disconnect the fuel drain manifold.
Remaowve the injection pump supply fine.
Remove the high pressure lines.

« Disconnect the electrical wire to the fuel shut off valve.
« Remove the fuel air control tube.
= Remove the fuel pump vent line and capscrew,

Removing the Pump

Cautlon: Do not remove the control lever. The Bosch VE
lever Is Indexed 1o the shatt durng pump caflbration.

Fuel System Replacement Procedures
Page 14-27
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10mm, 13mm

Remove the pump support bracket.

17mm

Remove the oli fll tube bracket capscrew. Remove the fill tube
and adapter from the front gear cover.

szzm

Caution: Be careful when removing the gear relainer nut
and washer. If the nut or wesher drop Into the front gear
housging, the front gear cover must be removed to
retrleve them

Place a shop tows! In the gear cover opening betwesn the gear
and cover. This will prevent the nut or washer from falling into
the gear housing. Remove the gear retaining nut and washer.

Barring the enging
Barring Tool

The barring toal is inserted into the fiywheel housing opening
on the exhaust side of the engine. Place a 1/2 drive universal
joint in the barring tool. Put enough /2 inch drive extensions
together to equal at least 36 Inches. Place the extenslon under
the turbocharger to the barring tool as shown. Use a ratchet to
turn the barring tool,
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Bar the engine urtil the key way on tha fuel pump shait is in the
approximate position shown,

Caution: Be suro to disengage the pin after bcaung TDC. A '

Locate TDC for Gylinder Numbar 1 by barring engine slowly
while pushing In on TDC pin. Stop barring the engine as soon
as pin engages with the gear timing hole.

Note: Check the timing marks on the fiange of the Injection @
pump. Each pump and angine have unique marks. {t is not
possible to exchange pumps and use the same marks for
alignment. :

10mm Hex

Loosen the lockscrew and remove the speclal washer from
injection pump. Tighten the lockscrew against the drive shaft.

G5

Tighten the lockscrew.
Torque Value: 30 Nem [22 fi-fbg]

Note: Wire the special washer to the pump so it can be re-
instalted later.

Pull the pump drive gear from the drive shatt.

75mm T-Bar o m

Note: Puller capscrew size Is M8-1.25.

Fuel System Replacement Procedures

Page 14-29
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m 13mm

Caution: Do not drop the drive gsear key into the front
cover when removing the pump.

/) @ Remove the 3 mounting nuts and the Injection pump.

Remove the gasket and clean the pump mounting surface.

Q8

installing the Pump

Verlfy Cylinder Number 1 Is at TDC by barring engine slowly
while pushing in on TDG pin.

SR |nstall a new
gasket.
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Note: The shaft of a new or recandkfoned pump Is focked $o %
the key aligns with the drive gear keyway when Cylinder
Number 1 Is at TDC on the compression stroke.

instalt the pump. Make sure the key does not fall into the gear
housing.

Caution: If tha alignment key drops into the gear train it A
must be removed.

Finger tighten the three mounting nuts. The pump must be free :gr%
10 move in the slots. <

22mm |§]

Caution: Do not overtighten. This ia not the final torgue. A
Install the pump drive shaft nut and spring washer. The pump *{%
will rotate slightly because of gear helix and clearance. This is _4‘
acceptable providing the pump is free to move on the fiange
siots and the crankshalt does not move.

Tighten the drive shaft nut.

Torque Value: 15 to 20 N=m [11 ta 15 ft-lbs]

13mm

i installing the original pump, rotate the pump to align the
timing marks. _

Tighten the flange mounting nuts.

Torque Value: 24 N-m [18 ftdbs]
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if installing & new or rebulit pump without a timing mark, take
up gear lash by rotating the pump counter clockwise (toward
cylinder haad). S

Tighten the Range mounting nuts.

Torque Vatua: 24 N-m [18 ft-ibs}

Pemnanantly mark the new injection pump flange to match the
mark cn the gear housing.

10mm Hoex

Loosen the lockscrew arid Install the special washer (the
washer will be wired to the pump} under the lockscrew.

Tighten the lockscrew.

Torqus Value: 13 N-m [10 ftdbs]

Caution: Disengage the timing pin, before rotating the
crankshaft,
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10mm, 13mm m

instail the injection pump support brackat. Finger tighten the é?‘%
capscraws only. Use the following sequence to torque the <
1. Tighten the bracket to block mounting capscrews.

2. Tightaning tha brackat ta Injection pump capscrews.
3. Tighten the throttis support bracket capscrews.

Torque Value: 24 N»m [18 ftbs]

22mm
Tighten the pump retaining nut.
Torque Value: 65 N-m [48 ftdbs].

Fuel System Replacement Procedures
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17mm
Install the il filer tube assembly and clamp.

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

1dmm, 17mm

Instali all fuel lines and the electrical wire 1o the fual shut off
valve,

Tighten the high pressure fuel lines.

Torque Value: 24 N-m [18 ftlbs]
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m 12mm, 1/2 inch, 1'.’m:ﬁ
install the fuel pump vent line and capscrew.
Torque Value 32 N-m [24 fi-bs]
Install the alr fust control tube.
Tighten the banjo fitting.

Torque Value 12 N-m [9 fi-bs}]

] o

Install the throttle bracket and linkage. When connecting the
cable to the control lever, adjust the length so the lever has
stop-to-stop movement,

1. Torque Value: 24 N-m [18 ft-dbs]
2. Torque Vaiue: 10 N=m {7.5 ft-lbg]
3. Stop to Stop Adjustment

Bleed all air from the fuel system.

|§] Screw Driver, 10mm Wrench

if necessary, adjust the idie épéed.
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Bosch VE Pump Timing Check
Rotate the englne to TDC.

Note: Locate TDC with the timing pin. After TDC Is

located pull the timing pin out of engagement to the

normal Run poshion.

12mm

Remove the plug from the end of the pump.

Timing Indlcator

Caution: Do not bend the fuef lines.

Install the timing indicator, Be sure to aflow adequate travel for &

the Indicator.

In order to Install the timing indicator, it may be necessary to
disconnact one or more of the fuet lines from the fusl pump.

Mote: This Indicator I marked in increments of 0.01 mm. One
revolution of the indicator neadle is aqual to 0.50 mm,.

Bar the englne In the direction opposite engine retation unti
the Indicator neadie stops moving. Adlust the indlcator face to
read zero. Rotate the engine back to TDC.

Rotate the engine back to TDC and count the number of
revolutions of the indicator needls. The reading shown when
the engine timing pin engages is the amount of plunger iift the
pump has at thet point.

Bosch VE Pump Timing Check
Page 14-35
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13mm

Rotate the pump on the mounting studs until the indicator
reads the correct vaiue for plunger lift.

Tignten the flange mounting nuts.

Torque Value: 24 N=m [18 ft-4bs]

12mm

Remove the timing indicator. Install the plug and all cther parts
removed.

Tighten the plug.
Torque Value: 10 N+m [7.5 {tibs]

Cleanliness s important
During any fuel system repalr, cleanliness |s of utmost

importance. Thoroughly clean all affected parts with salvent
and then blow dry with compressed alr.

Shaft Seal -

Remove the shaft seal.

Replacement
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Inspect the seal seating area for nicks and burns.

Minor clean-up Is allowed providing the area is thoroughly
flushed with solvent and dried with compressed air,

instail the new seal. Drive the seal in the housing untll It
bottoms.

Accelerator Pedal and Throttle Controls

General Infarmation

All models have a torsion return spring on the distributor fuel pump and an accelerator pedat return spring
{extension spring) which gives positive throttle return and fower throttle pedel efforts while meeting safety
requirements.

Service Procedures

Remove

From inside the vehicle, hoki up the pedal and remove the cable retainer and throitia cable from the upper end of
the pedal shatt. :

Working from the engine compartmant, remove nuis from pedal shaft and bracket assembly studs.

Remove assembly from vehicle,

Install

Position assembly on dash panel and install retalning nuts, tighten to specifications. From inside the vehicle, hold up
the pedal and install the throtiie cable and cable retainer in the upper end of the pedal shaft.
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Throttle Controls

Remove

From inside the vehicle, remove the cable housing retainer clip and core wire cable retainer. Next, remove the cors
wire from the pedal shaft. From the engine compartment, pufl the housing end-fitting out of the dash panel grommet.
The grommat should remain in the dash panel hole. Remove the Spring loaded socket from the throttle cam. Now,
the cabie mounting bracket will separate by using wide jaw pliers to compress the end-fitting tabs.

Install

Install the cable housing into the cable mounting bracket on the engine and attach the cable spring loaded socket
with the retaining bali onto the throttla cam. Install the remaining cable housing end-fitting into the dash pane!
grommat and attach the housing retainer clip from inside the vehicle. Install the ball end of the cable through the
hole in the pedal shaft and install the plastic cable retainer. '

Throttle Linkage Adjustments

The throttle linkage betwsen the throttle cam and the fuel pump
throtile lever must be adjusted to insure full travel of the throtile
lever.

Note: Before adjusting the fuel pump thrattie linkage, verify that
the engine Is sct at the Low die Setilng Speed. Uze an optical
= @ tachomaeter to ablain engine speed. :

Low idle stop speed (Minimumj.
Agtomatle ... FOORPM*
Manual ... 750RPM*
* Air conditioning ON.

1. Remove the throtile pedal cable from the throttle cam ball.
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Fesler Gauge

2. Insert a 0.50 mm [.020 inch] feeler gauge between the
throttle cam and tha cam stop.

3. Observe that the throttle lever of the distributor pump is
making contact with the low idle stop screw. Also that the
spring load breakover lever has moved off the stop and is
against the breakover spring.

4. If the law idle stop screw and the breakover spring is nat
contacted, then the throtile actuation rod must be
adjusted.

10mm - E'

5. Hold the actuation rod flat and loosen the locking nuts.

Note: One nut is a left hand thread."L* marked on the flat
will Indlcate the side of the rod with this nut.
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@ 10mm

5. The throttle actuation red can be rotated to increase or
decrease adjustmants.

7. Tighten the locking nuts.

Torque Value: 9 N«m [7 #-bs)

o

Remove the fecler gauge.

. Connect throttle cable to throttle camm ball.

=
=

Operate foot throttle and inspect for throttle lever
breakover in both idle and full positions.

S8 &

11. Check englne RPM from low to full throttle.

Low lHe Stop Speed

{Min.}
Automatic 700 RFM
Manual 750 RPM
Full Throtile Stop
{Min.) (Max)
28258 RPM 2925 RPM

Note: If the engine will not meet the full throttle limit and
the low pressure fuel system and injectors are functioning
carrectly, remova the fuel pump for service.



Fuel System Specifications

DOBGE Turbo Dlesel Paga 14-41
Specifications

Torque Values _

Alr Fuel Control Tube - Banjo Fitting , e 12 Nm [@ itdbs]

Banjo Fitting on Filter Head ... smnssrmnrearenenres . e 24 Nvm (18 ft-ibs]

Bloed Screw on FIer Hedt  .c....cveeerrieemsasairermasiassmmmsesssscmsastsmssns vessmnesressad . 8N-m [8 §i-Ibs]

Fuel Line Clamp to Intake Manifold CapSOTows ...t o snsnssa s 24 Nsm [18 ftdbs]

Fuel Line Fittings at Injector - High Pressure . w24 Nwm [18 fi-tba]

Fuel Line Fittings at Pump - High Pressurg  ...uree s i 24 N-m [18 fi-Ibs]

Fuel Pump Flange Mounting Nt ...c.coooneriiininns 24 N=m [18 ft1bs])

Fuel Pump Lock Screw (Locked FOSHION)  ..c.eeeieccimenic i 30 N*m [22 ftbs]

Fuel Pump Lock Screw (Unlocked Position) . eroreeseansararsranines 13 N-m {10 ftdbs]

Fuel Pump Shaft Retalner Nut ..., ne BEN-m [48 H-Ibs}]

Fuel PUmp SoIBNOId ...ttt e s e e 43 N-m {32 ft-Ibs]

Fuel Pump Support Bracket rreeeareeeeasanmsbantrr seher st semAEeEse et A e 24 N-m [18 ft-lbs]

Fuel Pump Timing Plug i SR— 10 N-m [7.5 ft-Ibs]

Fuel Pump Vent CapacreWw ... NS N NN ; 32 N-m [24 ftbs]
Infoctor Drain Bano SCIEW ... st smsnssases s s st sasssasassossans 8 N=m [8 ft-lbs]
injactor Retainer Nut _ - B0 N=m [44 ftbs]

Lit Pump Mtg. Capscrews .. 24 N*m [1& ft-Ibs]
Throtile Actuation Rod Lock Nuts ; ; 9 N-m [7 ftdhs]
Throttle Control Bracket Capecrews . et e s _ 24 N'm {18 ft-1bs)
Throttle Rod Mounting ta Throttle Lever {and Nut) ....... 10 N-m [7.5 ftdbs]
Elactrical Values — snm Off Valve:

Curmert DIaw  ...cccvmsnmsssnssisnnnns . 2 Amps

Minimum Voltage ... cetentas et et rensen e ranrt 10 Volts D.C.

Cperating Vollage  ............. brarenainnres I e 12 Volts D.C.

ROSISHANOE  ..eooecesceee s eesie e srt ssbesss cmstesmstseseasass ros sessRSL s ss b AT BEPR AR Ss RSP AR beEniR R s s 7.4 Ohms

Engine Speed: .

Full Throttle Stop Speed (NO Load} ... 2,925 RPM Max.

Full Throttie Stop Speed (NO Load) ..o sieesaesiens sessras 2,825 RPM Min.

Low idle Stop Speed (Air Conditioning ON) (ALIOMALIC) ...o..c.coverrrmssevcrasriarissiasas 700 APM

Low Idle Stop Speed (Air Conditioning ON) (Manual) ..., 750 RPM

Pressure / Restrictions / Flows

Fuel Pressure Drop Acrass FIBE ..ot s s oo 21 kPa [3 psi] Max.

Fuel Retum Line Restricton ... ccrcineiccinionann 518 MM Hg {20.4 in Hg] Max.
Injector Operating Pressure {(Pap Pressure) emevetanttasee st bemeen et et ne e penes 245 bar [3550 psi)

Lt Purmnp Inlet ReSEACHON ...ttt s sareions 95 MM Hg [3.75 In Hg] Max.
Lift Pump Qutput - Flow  ....... 0.75 Iter [0.70 U.S. quart] / 30 Sec. Max.

Lift Pump OULPUL - PrESSUN® .....cooccrcrimsmcmninmsneseeron vonrons — 21t035kPa [3to 5 psl]
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Steering

Section 19
Notice 10 Consult Other Sources;
The power steering pump on the DODGE Turbo Diesel is bolted onto the rear of the vacuum pump and is driven by
the accessory drive through a common shaft. For Information on troubleshoating and servicing the power steering
pump and all other componants of the vehicle steermg, consull the 1980 Semca Manual for Flear Wheei Drive
Trucks (D&W 150-350 Ramcharger).

For information canceming the vacuum pump, Refer to the Service Brakes Section of this manual.




Steering
DODGE Turho Diesel
Page 192




Transmisslon

DODGE Turbo Diesel Page 21-1
Transmission
Section 21
Contents
Subject Page
MENUAL TrRN I IIBEION 4 e v v v v v e e et arr e e aar e smasesoesnseaanssnstosessonanisararerrnenranssasoas 21-2
Getrag - GIB0 Ve SPEBA . ... .o it it e i et 212
TraNEIESEI O RAtDE ... o i vt ive ettt es s tanssinnesorcnescasasasecensnanassoasunanaseonasnssan 21-2
RearAxeRatio ...........cvi0nvnn. e L 21-2
Removal /REPEICEMBNE .. . ... .. .ttt ta st aar e e et e s 21-2
e 17 (- R LR - 212
Tighterdng REFErance ............oiiiviueiiiiiieenr oo et e 21-2
AUOMEE TTANSMISS 0N . ot ittt i ient e irae iestnacenatiosasnersnsnernntasnarsssstnnrssanae 21-3
Chrysler A727 three spesd (Madifiad for Dodge Ram/Curmning Turbo 6.8 Liter Engine) ................. 21-3
TransmissionRatios . .....covciieivanerranns b e em e ieeaeresteraraaa e 21-3
Rear AB RALIO o ..ot it it e it ie s s e tnasnnemacnanansennatnssstssasasannsnensesnansnsnns 21-3
LT L 3] T - T L EERETERET 21-3
ROMO TOEE vt i e oo ss st v rasoannesnasasannssusmesacassnssnsessocntosasrsssissasrsssnenssns 21-3
Throttle Cable AdJUSIMBNE ... .. ... e e e 21-4
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Manual Transmission

Getrag - G360 five speed

The Getrag - G360 {5 a fully-synchronlzed manual transmission with 0.77:1 overdrive in fifth gear.

Transmission Ratios

1 S 5.531 - 3§ o T 1.00

P 1o 3.017 L | o T 0.770

ard i 1.800 Ravarsa .........ocovivvervrvnena 5.029

Rear Axle Ratio Front Axie Ratlo

3.54:1 (Daha - 70) 3.54 (Dana - 60)

The Getrag Transmission will be serviced as a module.

Tha onty repairs that will be performed et a Dodge Service Locatlon are as follows:

Removal/Replacement

D250/D350 W2B0/W350

Case Vet Case Vent

Backup Light Switch Backup Light Switch
Qi Fill Plug Qil Fill Plug

Ol Drain Plug Qil Drain Plug
Qut-Put Shaft Seal

Yoke

Yoke Nut

Back-up Light
Switch

Output

Yoke Nut

Specifications
Tightening Reference

: N-m  [itib)
Backup Safety Switch . ... ... ... 20 [15]
OlIDIAIN/FHPIUGS .. ..ot iea i 90 [68]
YOKaNUE ... i e 380  [280]
Transmission Mounting Bolts ... ........ ... il 47 [35]
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Automatic Transmission

Chrysler A727 three speed (Modified for Dodge Ram/Cummins Turbo 5.9 Liter Engine)
The Loadiite A727 (Diesel Option) is designed with a new case, larger capacity front pump and Borg Warner [12.2
inch] torque eonverter, The transmission is designed to be Input torque-limited at [400 fi-lb] with a converter stall
speed of 1775 RPM.

The Borg Wamer Torgue Converter is a nonfockup converter.

Transmission Ratios

5 ) 2:45

" [ 1:45

< 7 (. 1:.00
Aear Axie Ratio Front Axle Ratlo
3.07:1 (Dana - 71) 3.07:1 (Dana - 61)
Throttle Linkage

The throttle cable adjustment Is very important to proper transmission operation. This adjustment positions a vaive
which caontrols shift speed, shift quality and part throttle downshift sensitivity. If the setting is too short, early shifis
and slippage between shifts may occur. If the satting is too long, shifts may ba delayed and part throttie downshifts
may be very sensitive. Refer to "Throttle Cable Adjustment”.

Road Test

Prior to performing a road test, be certain that the fiuid level and condition, and control linkage adjustments have
been checked and approved.

During the road tast tha transmission should ba operated in each position to check for dlipping and any variation in
shifting. Note whether the shifts are harsh or spangy and check the speeds where the upshifts and downshifts
QGO

Observe closaly for slipping or engine speed flare-up. Slipping or flare-up In any gear usually indicates clutch, band,
of overrunning clutch problems. i the condition is far advanced, and overhaul will probably be necessary to restore
normal operation.

In most cases, the clutch or band that is slipping can be determined by natlng the transmission operatlon in &l
selector positions and by comparing which internal units are applled in those positions.

By observing that the rear clutch is applied in both the "D" first gear and "1" first, if the transmission sfips in "D" rangs
first gear but doas not slip In "1* first gear, the overrunning clutch must be the unit that is slipping. Similarly, if the
transmission slips In any two forward gears, the rear clutch Is the slipping unit,

Using the same procedure, the rear clutch and front dutch are applied in *D* third gear. If the transmission slips in
third gear, either the front clutch ot the rear clutch Is stipping. By selecting another gear which does nat use one of
those unlts, the unit which is slipping can be determined. If the transmissicn also slips In reverse, the front clutch Is
slipping. if the transmisslon does not slip in reverse, the rear clutch is slipping.

This process of slimination can be used to detect any unit which slips and to confirm proper operation of good
units. However, aithough road test analysls can usually diagnose slipping units, the actual cause of the malfunction
usually cannot be decided. Practically any condition can be caused by leaking hydrauile circults or sticking valves.

Therefore, unless the condition Is obvious, like no drive in "D* range first gear only, the transmission should
naver be disagsambled until hydraulic pressure tests have been performed.
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Throttle Cable Adjustment

|
= 1 < &
= &_ﬂj — with the angine at operating temperature, adjust the idle speed
S of the engine using an optlcal tachometer. Refer to "Fuel

Transmisslon System”™ Group 14 for Idle speed specifications and fuel pump
(S',’-b _ throttle adjustmants.
."‘

Adjustment Procedure
5.7emm
{226 in.] -
P Perform the transmission throttla cable adjustment while the
Back Sid i Rear Side
of Pin L’ﬁ :"“'a: ;:ot ® angine is at normal operating tesmperatura.

Obsgerve the position of the transmission throttis siotted cable
end and actuation pin on the throttle cam.

With the throttle lever seated against the low Idie stop screw
(normal foot off throttle position), the actuation pin and the
slotied cable end of the thvoitie cable should have a clearance
of 5.7mm [.225 inch],

/_ AN
niocked Position -«

& TS

If the throitle cable is not positioned correctly, then
adjustments can be made by Efting the locking pawd and sliding
the cable to the proper position.

The lock pawl should need only finger pressure to return to
locked position.

Note: Refer to the “Transmission” section of the 1388 Service
Manual for the rear wheel drive trucks (D and W 150-350
Ramchargers).
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Heating and Air Conditioning

Section 24
Contenis
101 - O L LT R R R Page
L1511 1o W e[ ¢ TR R LR R R R 24-2
Refrigarant Comprassor - ReMOVE ... ... v ernviire s atiian e e e st 24-2
L 9T [ ) - S T AR 242

Refrigerant Compressor - INBHAll ........ ... ierrsreeeoinneorarnsnrcinraa e 24-3
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Introduction

This section describes only thase procedures associated with removing and installing the refrigerant compressor on
the Dodge 5.9 liter Turbo Diesel. For complete Infarmation on troubleshooting, servicing, and testing the vehicle
heating and air conditioning components, consult the 1990 Service Manual for Rear Wheel Drive Trucks (D&W 150-
350 Ramcharger),

Refrigerant Compressor - Remove

Preparatory Steps
. Remove the diive belt,

2. Discharge the system, '

3. Disconnect the suction and discharge lines from their
respective ports. immediately cap the lines and the ports to
prevent moisturs and dirt from entering the system.

4. Disconnect the clutch electrical wire.

A Warning: To prevent suffocation and frostbite, wear
proteclive clothing and ONLY disconnect liquid refrigerant
{freon) lines in a weli ventilated area.

B.l 9/18Inch

Remove the two capscrews (B) that fasten the compressor
front bosses to the water Inlet bracket.

Remove the two capscrews (A) that fasten the compressor to
the rear bracket.

@ Remave the comprassor.




Heating and Air Conditioning

DODGE Turbo Diesel

Refrigerant Compressor - Install
9/18inch

Position the compressor so the four capscrew bosses are
aligned with the holes in the brackets.

Insert the capscrews (A) and (B) and tighten evenly.

Torque Value: 47 N-m [35 fi-Ib}

1omm
Remove the protective caps from suction (A) and discharge (B)

line and ports and instali onto the compressor using new
gaskets, Tighten the capscrews.

Torque Valus: 20 Nem 15 ft-ib)

Reconnect the clutch electrical wire,

Refrigerant Compressor - Instal
Fage 24-3

R
@

Y
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Emission Control System

Section 25
General Infarmation
All Federal models regardiess of gross vehicle weight rating (GYWR) must meet tight duty cycle emission standards.

Vehicies buitt for sale In Californla and Canada having GYWR of 3855 kg [8,500 ib] or less must meet light duty cycle
emission standards.

Vehiclas bullt for sale In Callfomia and Canada having a GVWR of 3860 kg [8,501 ib] or more must conform to heavy
duty cycle emisslon standards.

All new DODGE Ram/Cummins Turbo Diesels conform to heavy duty cycle emission standards.

Emisaion Related Perts

Part Service Information Source

Fuel injection system COMPONENS ....evcmicnmmns Fusl system - Section 14

Exhaust manffold ... .. Exhaust system and Intake manifold - Section 11
Intake Manifold Exhaust system and Intake manifold - Section 11
TUDOChAIGEr ..o e e resse s ete Exhaust system and [ntake manifold - Sectlon 11
Alrfitter ... Raquires schedulad cleaning and replacement. See

Maintenance Guidelines - Section 0C, Scheduled
Msintenance for Vehicle Emissions - Section OF, and
Exhaust System and Intake Manifold - Section 11.
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