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FOREWORD

The information contained in this service manual has been
prepared for the professional automotive technician in-
volved in daily repalr operations. information in this manual
is divided into groups. Each group covers a general vehicle
system (brakes, steering, body, etc.). Each group is further
divided to address individual components or systems within
the group.

The Component and System Index will assist you in locat-
ing the correct group for the component or system you re-
quire,

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

Thediagnosls charts In the “Engine Section” are designed
to help you locate and corract problems with a systematic
approach. The tab locator at the right side of this page will
help you to quickly locate the first page of each group. The
first page of each group contains an alphabetical index to
assist in the locatlon of the component or system.

The information, descriptions, testing procedures and
specifications were in effect at the time this manual was
released for printing.

Information describing the operation and use of standard
and optional equipment is included in the Operating Instruc-
tlons and Product Information manual located in the glove
box.

Navigation Tools: Click on the “Table of Contents”
below, or use the Bookmarks to the left.
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Introduction
About the Manual

The procedures in this manual were developed for an in-chassis and out-of-chassis environment. The information
has been grouped by the main engine systems. The Table of Contents defines the systems. The index at the
beginning of each sectlon subdivides the instructions for the various components of the system Wrench sizes and
special tools are Identified In the procedures as needed. o

How to Use the Manual

The organization of this manual is based on the troubleshooting iogic presented in Section 9A. To fix a problem,
find the logic chart for the particular symptom. Follow the steps specified until the problem Is corrected.

The left column of the charts Indlcate a probable cause. The right column provides a brief description of the
corrective action with a reference ta the repair procedure or diagnostic discussion when appropriate.

The logic charts reflect three basic considerations:

1. Assumes the engine has provided satlsfactory service prior to the problem.
2. Performing the easlest things first.

3. Most logical cause In descending order,

If the problem occurs with a new engine or after repair of the engine, the diagnostics discussion for each major
system will provide guidance for sorting out the cause of tha 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 - Serious personal injury or extensive property damage can result if the warning
instructions are not followed.

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

indicates a REMOVAL or DIlSASSEMBLY“step.
Indicates an INSTALLATION or ASSEMBLY step.
INSPECTION is required.

CLEAN the part or assembly.

PERFORM a mechanical or time MEASUREMENT.

LUBRICATE the part or assembly.

Indicates that a WRENCH or TOOL SIZE will be given.

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

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

® § YoOKIFIOGE®ad > p
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Definition of Terms

The following Is a list of guidelines for each procedure in the "Repair Sectfons” of the Troubleshooting and Repair
Manual. The procedure will be given first; followed by a definition of the step or steps involved.

Check - Examine a component 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 - Check or compare the performance of a component or system to established specifications.

Adjust - Complete the necessary steps to set or adjust the component, assemblies, or system in the required
setting or position.

Visually Inspeci - Look for any obvious damage or problem.
Remove - Take off a component or assembly.

Clean - Hemove.dirt, grease or other contamination.
Disassembtle - Take the component or assembly apart.

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

NOTE: Only the easiest and simplest repairs wili be niade to a component 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, propetly rebuilt reconditioned component or assembly in place of one which is
removed.

Install - Place a component or assembly in the correct position.

Star Pattern Torque Sequence
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llustrations

The llustrations 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 iook for the problem. Most of the illustrations are generic and might not look exactly
fike the engine or parts used in your application. Some illustrations contain symbols to indicate an action required
and an acceptable or unacceptable condition. ' '

Unacceptable @ —

Acceptable —

The Hlustrations used in the Replacement Sections are intended to show replacement procedures when the engine
is installed in a chassis. The illustration may differ from your application, but the procedure given will be the same.
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General Salety Instructions

important Safety Notice

Read and understand all safety precautions and warnings before performing repairs.

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

WARNING: Chrysler Motors/Cummins Engine Company, In¢. does not recommend or authorize any
modifications or repairs to engines or components except for those detailed in Chrysler/Cummins

Service Information.

In partlcular;, unauthorized repair to safety-related compohents can cause personal injury. Below is a partial
listing of components classified as safety-related.

Cooling Fan
Fan Hub Assembly

~ Fan Mounting Bracket(s)

Fan Mounting Capscrews
Fan Hub Spindle
Flywheel

= Flywheel Mounting Capscrews

Fuel Shutoff Assemblies

Fuel Supply Tubes

Lifting Brackets

Throttie Controls

Turbocharger Compressor Casing

= Turbocharger Qil Drain Line(s}
» Turbocharger Qil Supply Line{s)

Turbocharger Turbine Casing

= Vibration Damper Mounting Capscrows

CHRYSLER MOTCRS
DODGE Turbo Diesel
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General Safety Instructions
Important Safety Notice

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

Waming: This is the WARNING SYMBOL, it appears in the manual when a potential safety hazard exists that
can cause personal injury or death. These hazards are not always apparent to a trained mechanic.

Note: It is not possible for Chrysler Motors and Cummins Engine Company, Inc. o anticipate every posslble
circumstance that can involve a potential hazard.

ABe sure the work area surrounding the product Is safe. Be aware of hazardous conditions that can exist.
AAIways wear protective glasses and protective shoes when working.
A Do not wear loose-fitting or tom clothing. Remove all jewelry such as rlngé; watches, ete., when working.

Disconnect the battery and discharge any capacitors before beginning any repair work. Put a "Do Not Operate”
tag in the operator's compartment or on the controls.

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

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

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

Relleve all pressure in the alr, o, and the cooling systems before any lines, fittings, or related kems are removed
or disconnected. Be alert for possible pressure when disconnecting any device from a system that utllizes
pressure. Do not check for pressure leaks with your hand. High pressure oll or fuel can cause personal injury.

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

To avoid personal injury, use a holst or get assistance when lifiing components that welgh 23 kg (50 Ibs) or

a more. Be sure all chains, hooks, slings, etc., ara in good condition and are of the correct capacity. Be sure
hooks are positioned correctly, Always use & spreader bar when necessary. The lifting hooks must not be side-
loaded.

Corrosion inhibitor contains alkali. Do not get the substance in your eyes. Avoid prolonged or repeated contact
with skin. Do not swallow Internally. In case of contact, immediately wash skin with soap and water. In case of
contact, immediately fiood eyes with large amounts of water for a minimum of 15 minutes. IMMEDIATELY
CALL A PHYSICIAN. KEEP OUT OF REACH OF CHILDREN.

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

To avold burns, be alert for hot parts on products that have just been tumed OFF, and hot fiuids in lines, tubes,
and compartments.

Always use tools that are in good condition. Be sure you understand how to use them before performing any
service work, Use ONLY genuine MOPAR replacement parts.

Always use the same fastener part number {or equivalent) when replacing fasteners. Do not use a fastener of
iess quality if replacements are necessary.

Naver spray or pour diessl fuel, flammabie liquid, starting fluids (ether) into the air cleaner canister, air intake
piping, or turbocharger Inlet in an attempt to start the vehicle.

ANever use gasoline or other flammable materials to clean parts. Aiways use approved cleaning solvents.

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

The Dodge Ram/Cumming Turbo 5.9 Liter Diesel engine incorporates the latest diesel technology , yet tis desxgned
to be repaired using existing repair practices performed 1o quality standards.

Follow All Safety Instructions Noted in the Procedures

Follow the manufacturer's recommendations for cleaning solvents and other substances used during the repair of
the engine. Also, be sute to use good safety practices with tools and equipment.

Provide a Clean Environment and Follow the Cleaning Instructions Speorfied In the Procedures

Cleanliness Is very Irnportant during the repair of a diesel engine Contamlnatlon of the engma durlng repalr will-

reduce the Iifa of an engine.
Perform the Inspectlons Speclfied inthe Procedures

Replacemeant of worn and damaged parts Is also necessary for a successful repalr - the engine can not be better Ae
than lts components.

Use Genulne MOPAR Service Parts and Assemblies.

The assembly instructlons have been written for reusing as many parts and assemblles as is practical. When it is
necassary to replace a part or assembly, the procedure is based on the use of new or reconditioned parts. All of the
repair service described in this manual Is avallable from all Dodge truck dealer locations.

Follow the Specifled Disassembly and Assembly Procedures to Avold Causing Damage to the Parts and to Be Sure
That the Components Are Correctly Assembled and Tightened.
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VEHICLE AND COMPONENT IDENTIFICATION

Vehicle Identification Number: For 1980, {V.I.N.) will consist
of 17 elements (numbers and letters) embossed on a plate,
located on the upper left comer of the instrument panel, near
the windshield. Refer to 1890 "V.I.N. Code Chart", for
Alpha/Digit positions and V.I.N. interpretations.

The Vehicle Identification Number is located on the Vehicle
Identification Plate, Equipment Identification Plate and on the
applicable U. S. Federal Motor Vehicle Safety Standards
"Certification Label" and Frame Rail.

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

Equipment Identification Plate

The equipment Identification plate-as shown contains
information regarding the vehicle: model, wheel base, V.L.N.
{Vehicle identification Number), T.O.N.(Order Number), and all
prodtction or special equipment on the vehicle when it was
shipped from the factory. Always refer to this plate when
ordering parts. The location of the equipment Ident:ﬂcatlon
Plate 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 date of
manufacture numerically month and year, Gross Vehicle

* Weight Rating (GVWR]}, Gross Axie Weight Rating (GAWR)

front, Gross Axle Weight Rating {GAWR) rear and Vehicle
Identification Number (VIN). A Month-Day-Hour (MDH) number
Is included on this label and indicates the Month, Day and Hour
of manufacture.

This label when applied, verifiés vehicle conformation to all
applicable Federal Motor Vehicle Safety Standards in effect on
the date of manufacture.

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

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

Transmission Identification

Operation requirements are, in some instances, different for
each vehicle and englne combination and some internal parts
will be different. Therefore, when replacing parts, refer to the
number stampex on left side of the transmission oil pan flange.
See Group 21 of this manual for additional 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
transimission.

Fastener Classification

Metric Thread and Grade ldentification Mestric and inch
thread notations differ slightly.

Common metric fastener strength property classes are 8.8 and
12.9 with the class Identification embossed on the head of each
bolt. Inch strength classes range from grade 5 to 8 with line
identification embossed on each bolt head as shown. Markings
correspond to two lines less than the actual grade (j.e. grade 8
bolt will exhibit 6 embossed lines on the bolt head). Some
metric nuts will be marked with single digit strength
identification numbers on the nut face.

L b i i :
Tk | CLDIL | BwE | L Ergine Sorla Ne-
e i 35 °g [ 44252750
ot owin |55 0804 [ apantzz
ATEE-N008 "

TR TDC 140 mm [ e 4167

T i R oo = hmi vt | "= =090 10,020 int™ [ =" 160 ¥ 2np0

e oy T e 153628

ICE T P e

Tty . 07/14/89 Cow ki kW 700 5E5. LOA i EBT 5.8

Grade 5 rade 8

[Inch] Bolts—Ideniltication marks comespond
1o bolt strength—increasing numbers reprasent
increasing strength.

LSS

Metric Bolts—Identificatlon clasa numbers cor-
respond to bolt strength—increasing numbers
reprasent increasing strength.
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Metric System

Arntwork, specifications, and tightening references in this Service Manual are identified in the metric system and in
the [standard-inch] system.

Buring any maintenance or repair procedures, it is important to salvage metric fasteners (nuts, bolts, etc. ) for
reassembly. If the fastener is not salvageable, a fastener of equivalent specification should be used.

Cautlon: Use of an incomrect fastener may result in component damage or personal injury.
The metric system |s 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

Centi - (C) means hundredth
Millt- (M) means thousandth
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1990 V.LLN. CODE CHARTS - TRUCKS
Position Code Options Interpretation
T o T=United States ...t Country of Origin
2 B=Dodge . Make =
L S 7=Truck Type of Vehicle
4 K=8001-9000 . GWRand -
L=9001-10000 .......occeerrevmremervnerermsessinasiesesnenss Hydraulic Brakes
M=10001-14000 '
W=Hydraulic Brakes
5 e E=Ram PicktUp 4 X2 .o Truck Line
E=Ram Chassis Cab 4 x 2
M=Power Ram Pickup 4 x 4
M=Power Ram Chassis Cab 4 x 4
- S 22280 e s st e Serles
3=350
7o 6=Conventional Cab ......cccvevvereemirrerennsrereinsa Body
8 e 8=5.9 Liter Diesel, 160Hp, Cummins ................ Engine
9 e (1thra 9,0, 0rX) e v “Check Digit for VIN Verification”
10 e L=1990 . it et Modei Year
L) [ S=Dodge City ...coomveeeeeeeeeeee e Assembly Plant
12thrut7...... @digits) ..., 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 Pick-ups 4x 2
D250 D-2 131 3879
4005
8510 4163 4347
D350 D-3 131 8700 4395 4305
10,100 5518 4582
Ram Pick-ups 4x 4
W250 D6 131 8510 3877 4633
W350 D-7 3 8700 3832 4868
Ram Chassis Cab4X 2
D250 D-2 131 8510 4576 3934
D350 D3 131 8700 4830 3970
135 10,100 5802 4298
10,500 6180 4320
159 10,100 5707 4393
10,500 8079 4421
Ram Chassis Cab 4 x 4
W250 D-6 131 8510 4222 4288
' 131 8700 4183 4517
W350 D-7 136 10,100 5408 4692
11,000 6086 4714
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1990 Power Team Availablity
Conventional Pickup
Vehicle  Wheel- GVWR Engine Displacement Transmission
Line base & Sales Code
59L
360in3 5-Sp 3-Sp
Diesel Q.D. - Auto
ETA Man
Ram Pickup Trucks Two-Wheel Drive
D250 131 8510 0 S 0
D350 131 8700 0 s 0
10,100 Q s 0]
Ram Pickup Trucks Four Wheel Drive
w250 131 8510 O - 0
W350 131 8700 8] - O
Chassis Cab
D250 131 8510 O S (0]
D350 131 8700 o) S 0]
135 10,100 Q S 0
159 10,500 O ] O
W3s0 135 8700 o] S O
159 10,100 0] 8 ¢
11,000 0 S (@]
S-Standard
O-Opticnal
1990 Standard Truck Body Dimensions
Vehicle Wheelbase Cab toBody Type
Family Available Axie Nominal Load Space Dimensions
{inches) (inches) Length{it.) Length Max.Width Height Vol. (cu.it.)
Ram, Power 105.1 Pickup 6 72.0 64.2 15.7 42.0
Ram 1161 7 88.3 64.2 15.7 51.5
D1,D2,D3, A
Ds,06,D7 131 Sweptline 8 g8 70 18.1 75.8
D2,03,D7 131 56 ChassisCab 8
D3,07 135 60 ChassisCab 95
D3 159 84 ChassisCab 125
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FRACTION, DECIMAL, MILLIMETER, CONVERSIONS
8 16 | 32 | &4 8 16 | 32 | &4
THS. THS. | NDS. | THS. INCHES MM THS. | THS. | ND§. | THS, INCHES MM
1 0.0156 0.397 | a3 0.5156 13.097
1 0.0313 0.794 17 0.5313 13.494
3 0.0469 1.191 35 | . 0.5459 13.891
1 0.0625 1.588 9 0.5625 14.288
5 0.0781 1.984 - 37 0.5781 14.684
3 0.0938 2,381 19 0.5938 15.081
7 0.1094 2.778 &1 0.6094 15.478
1 0.1250 3.175 5 . 0.6250 15.875
9 0.1406 3.572 4 0.6406 16.272
5 0.1563 3.969 21 0.6563 16.669
n 0.1719 4.366 43 0.6719 17.066
3 0.1875 4.763 n 0.6875 17.463
13 0.2031 5.159 : 45 0.7031 17.859
7 0.2188 5.556 23 0.7188 18.256
15 0.2344 5.953 47 0.7344 18.653
1/4 0.2500 6.350 34 0.7500 19.050
17 0.2656 6.747 49 0.7656 19.447
9 0.2813 7.144 | 28 0.7813 19.844
19 0.2969 7.541 51 0.7969 20.24}
5 0.3125 7.938 13 0.8125 20,638
n 0.3281 8.334 53 0.8281 |  21.034
n 0.3438 8.73 27 0.8438 21.431
23 0.3594 9,128 55 0.8594 21.828
3 0.3750 9.525 7 ' 0.8750 22,225
25 0.3906 9.922 57 0.8906 22.622
13 0.4063 10.31¢9 : 29 0.9043 23.019
27 0.4219 10.716 e 59 0.9219 23.416 -
7 0,4375 1,113 15 0.9375 23.813
29 0.4531 11.509 1 0.9531 24.209 .
15 0.4688 11,906 k) 0.9688 24,606
3 0.4844 12.303 83 0.9844 25,003
12 0.5000 12.700 TN 1.0000 25.400
CONVERSION FACTOR: 1 INCH = 25.4MM
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Lubrication and Maintenance
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General Information

Maintenance and lubrication service recommendations have been complied to provide maximum protection for the
owner's investment agalinst all reasonable types of driving coritions. Since these conditions vary with the individual
operator’s driving hablts, {area in which the vehicle Is operated, and type of service to which the vehicle is subject) it
is necessary to prescribe iubrication and maintenance service on a time schedule as weli as mileage Intervai basis.

The maintenance charts are related to "Heavy Duty Cycle” only.

Heavy Duty Cycle

Vehicles with a gross vehicle weight rating of 3860 kg [8,501 Ibs.} or over must conform to heavy duty emission
standards. '

The GVWR for each vehicle as manufactured appears on the Safety Certification label, affixed to the lock pillar on
the drivers door. Additional information can be found in the Operating Instructions and Product Information Manual
provided with the vehicle.

Severe Service
Vehicles operating under one or more of the following conditions will require more frequent service.

In extremely dusty areas.

50 percent or more of the vehicle’s operation is in heavy city traffic In high temperature (30 degrees or higher).
Prolonged idling.

Extremely short run operation.

Commercial type operation.

Operated in water.

oM poN

Noise Control Systems

All vehicles bullt over 4535 kg [10,000 Ibs.] Gross Vehicle Weight Rating and manufactured after 1/1,/78 for safe and
use in the United States are required to comply with the Federal Government's Exterior Noise Regulations. Thesa
vehicles can be identified by the Nalse Emissions Control Label located in the operator's compartment.

* Required Maintenance for Nolse Control Systems

The following malntenance services must be performed every 6 months or 2600 km [6,000 miles] whichever .
accurs first to assure proper operation of the noise controf systems. Inspection and service should be
perfotmed anytime a malfunction Is 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
shauld be tight and In good condition. Damaged components, burned or blown out mufflers, bumed or rusted
out exhaust pipes should be replaced according to the procedure and specifications outlined in “Exhaust”,
Group 11.

= Alr Cleaner Assembly
Inspect alr cleaner housing for proper assembly and fit. Make certain that the air cleaner is properly positioned

and the cover Is tight. Check all hoses leading to the cleaner for tightness. The air filter eloment must also be
clean and serviced according to the instruction outlined in the Scheduled Maintenance Section of this manual.
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» Tampering with Nolse Control Systom 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 eloment of
design incorporated into any new vehicle for the purpose of noise 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
Qils, lubricants, and greases are classifled and graded according to standards recommended by the
Soclety of Automotlve Engineers (SAE), American Petrolsum Institute (API) and Natlonai Lubricating
- Greases Institute (NLGI).
* Englne Oil

The SAE grade number indicates the viscosity of englne olls. Engines oils are Identified by a dual number,
for example, SAE 15W-40, which indicates a multi-viscosity oil.

= Gear Lubricanis

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

+ Lubricants/Greases
Semisolld lubricants bear the NILGI designation and are further classifled as grades 0,1,2,3 elc.
Parts Requiring No Lubrication
There are many points that should not be lubricated; some because they are permanently lubricated, some because
lubricants will be detrimental to their operating characteristics, and some because lubricants will cause component

faflures. In particular rubber bushings should not be lubricated since this not only will cause them to fail, but wiil
dastroy their necessary frictional characteristics. Parts that should not be lubricated are as follows:

Alternator Beatings Idler Arm Assembly Suspension Strut Bearing Water Pump Bearings
Drive Belts Rubber Bushings Throttle Control Cable
Fan Belt Idler Pulley Starter Bearings Throttle Linkage

Parts and Lubrication Recommendations

“Your Chrysler Motdr vehicle has been engineered to perform for you for ysars to come. You will accasionally
require service and maintenance for your vehicle and Chrysler Motor recommends the use of "MOPAR" brand parts
and accessories. Each MOPAR part has been specifically designed to maintain top efficlency and quality by the
same team of engineers who designed your vehicle. Only MOPAR can make this claim. Remember, whensver 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 least expensive type of maintenance. Foliow the maintenance schedule -
recommendations outlined in Maintenance Guidelines.

Keep records of regularly scheduled maintenance.

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

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

Fuel pump data plate

Use the information from the fuel pump data plate when
diseussing service 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
Oit Fill

Front Engine Lifting Bracket RERRE.SRA

_‘__________-OII Dipstick

Fan Hub

Water Qutlet Connection

o
Alternator Link ¥ D ED-L—‘——E

Turbocharger Inlet

Front Gear Cover’

AN Vacuum Hose Manifold
o @ o@a
Beit Tensioner 5 @
Water Pump o H
. . Qs O
Vibration Damper
o ] O

Freon Compressor

Mounting Bracket } Dual Vacuum Pumps

Starter

Fuel Side of Engine

Dipstick
High Pressure Fuel Lines \ r‘

OQll Fitt

Thermistor

Intake Manifold

Watar Temperature

Fuel Pump ' = Sensor
Engine Data Plate New ‘ii' Fuel/Water
l"‘@l Soeparator Filter
i3 \ 'I
—‘- — i
Powaer Steering Pump i

Fuel Lift Pump

Yacuum Pump

Oil Pressure Sensor

Fuel/Water Separator
Drain Valve

Crankcase Vent Tube
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Exhaust Side of Engine

High Pressure Fuel Tube

Fuel Drain Line

Fuel Injector

Turbocharger

Transmission Qil Cooler
(Not Required for Manual
Transmission) ']

==
Coolant Heater

Lubrication and Maintenance
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Front Engine Lifting
Bracket

Cab Heater Supply Line
Qil Fitl
Water Outlet Connection

Cab Heater Return Line
Turbocharger Gil Supply
e (if Pressure Regulator

il
110 Volt <) E
Torgque Convertor Flex L]

Plate (Automatic) = ————
Flywhee! {(Manual)

Qil Pan >

Oil Drain

Rear of Engine

*Rear Engine Lifting Bracket

Fuel Heater Element
Fuel Heater Plug

Fuel Filter

Power Steering Pump Reservoir
Vacuum Supply Hose

Fuel Drain Line

Flywheel and Ring Gear
Assembly (Manual)
Flexplate {Automatic)

*Reverse lifting bracket when installed In truck.

™ N
JC
Fuel Supply Line 7
! \
U

Spin On 0§l Filter

Water Iniet Connection

Turbocharger Qil Return

Freon Compressor
Mounting Bracket

Right Engine

Mounting Bracket

High Pressure .Fuel Tubes

Cab Heater Return
Cab Heater Supply

Turbocharger Qil Supply
Turbocharger

Exhaust Outlet
Turbocharger Oil Return

Spin On Oil Filter
Transmission Oll Cooler
Water Inlet Connectlon
Barting Tool Bore

—=— Transmission Pilot Bearing
(Manual Cnly)

Ol Pan
Oil Drain Plug
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Operating Instructions
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Starting Fluids (WARNING)

A\ Warning: The use of STARTING FLUIDS or flammable
liquids are NEVER TO BE USED In the DODGE Ram
Cummilns Turbo Diesel.

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

This could result in a flash fire and explosion causing serlous
personal injury and engine damage.

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

Warning: Never use diesel fuel, flammable liquld, starting
fluld (ether) to ald starting or operation of the engine.

A Flammable Fiuid Spills

Warning: In case of engine runaway due to flammable
fumes from gasoline splils belng sucked Into the englne,
use a C0; or dry chemical type tire extinquisher and
direct the spray under the front bumper to remove
oxygen supply. The engine alr Intake is on the passenger
side behind the bumper. The fire extingulsher must be
directed at this location for emergency shutdown
conditions.
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Maintenance Free Battery - '
The top of the maintenance free battery is permanently sealed.
You will never have to add water, nor Is periodic maintenance 5, DATKENED WIBICATOR WITH GREEN DOT
required. ¥ « FLUID LEVEL OK

BATTERY () Veareeny ?Eﬁ%?fo’f aReEN b
To determine the battery charge, check the battery test CONDITION 29 « FLUID LEVEL OK

INDICATOR
LIGHT OR BRIGHT INDICATOR

DO KOT @ « BATTERY CHARGE UNKNOWN
UMP = FLUID LEVEL LOW

Cautlon: It Is essontlal when replacing the cables on the A START SURERIENT 10 START YOUR CAR)
battery that the positive cable Is attached to the positive

post and the negative cable Is attached to the negative
post. Battery posts are marked (+) positive and negative
(-) and ldentified on the battery case. Also, If a "fast
charger” Is used while battery is In vehicle, disconnect
both vehlicle battery cables before connecting the
charger to battery. Do not use a "fast charger” to provide
starting voltage. o

indicator on top of the battery. Refer to the illustration.

Assist (Jump) Starting
With a Booster Battery
if It becomes necessary to use a booster battery, with jumper

cables, to start a vehicla’s engine because its battery is
discharged, the following procedure should be followed: -

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

or fabrics. Do not lean over a battery when connecting
Jumper cables or allow cable clamps to touch each other. A
Keop open flames or sparks away from battery vent
holes. Always wear eye protection when working with
batlerles.

Caution: Do not apply more than 12 Voits 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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Cable Terminal

Negative Battery

Negatlve
Jumper
Cable

Engine
Ground

o
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0°C
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32°F
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Set parking brake and place automatic transmission in "Park”
(neutral for manual transmission). Turn off lights, heater and
other electrical loads. Observe charge indicator. If Indicator is
light or yellow replace battery.

Cautlon: Do Not attempt jump starting when Indicator Is
light or yellow. If charge Indlcator i¢ dark and has a
green dot in the center, failure to start is not due to &
discharged battery and cranking system should be
checked. If charge Indicator is dark or red ball appears In
center, proceed as follows:

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

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

. Connect one end of the other jumper cable to Negative (-
Post of booster 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 made,
free of dirt and grease.

Warning: Do not connect the cable to the negatlve
post of the discharge battery.

. Take care that clamps from one cable do not inadvertently
touch clamps from the other cable. Do not lean over the
battery when making connection. The negative connection
must provide good electrical conductivity and current

carrying capacity.

Warning: During cold weather when temperatures are
below freezing point, electrolyte In a discharged
battery may freeze. Do not attempt Jump starting
because the battery could rupture or explode. The
battery temperature must be brought up above
freezing point before attempting jump start.
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4. After engineg is started or If engine fails to start, cables must
be disconnected In the following order:

a. Disconnect the negative cable at engine ground.

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

c. Disconnect cable between positive post of both
batteries.

Warning: Any procedure other than above could resuit
in: 1) Personal injury caused by electrolyte squirting out
the battery vent, 2) Personal Injury or property damage
due to battery explosion, 3) damage to charglng system
of booster vehicle or of immobilized vehicla.

With Portable Starting Unlt

There are many types of these units available. Follow
Instructions of thelr manufacturer for necessary precautions
and operation.

Cautlon: However, It Is very important that thelr operating
voltage does not exceed 12 Volts D.C. because damage
to battery, starter motor, alternator or electrical system

may occur.

New Engine Break-in

@

A
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The care given the engline during the 1000 miles of operation cah result in onger life, better performance and more
economical operation. During this period, follow these recommendations i it is practical to do so;

» Warm up the engine before placing it under load.

= Do not operate the engine at Idle or full load for more than 5 minutes.

= Avoid constant speeds.

= Use the appropriate transmission gear to prevent angine lugging.

= Observe vehicle oil pressure and temperatura indicators.
» Check the coolant and ol levels frequentty.

Starting the Engine

Flrst Start Up of the Day - If this is the first start of the day, perform your daily maintenance checks:

Oil Level - Seae Page 0C4.
Coolant Level - See Page 0C-4.

If the Water in Fuel light is on, drain water from Fuel\Water Separator Filter - See Page 0C-5.
Visually check the engine and components - See Page 0C-4, 0C-5.
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CUMMINS

TURBO DIESEL

LOW
FUEL

| DIESEL FUEL ONLY

CUNVIVIINS

TURBO DIESEL

LOW
FUEL

DIESEL FUEL ONLY

|

WATER [N FUEL
WAIT TO START

|

TURBO DIESEL

LOow
FUEL

DIESEL FUEL ONLY

CUMMINS ]

|

ANTI-LOCK

m—

|

DIESEL FUEL ONLY

CUIVIMINS

TURBO DIESEL
o [T o stan]
FUEL

l]
WATER IN FUEL

ANTI-LOCK

=il
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Message Center Lights

The engine warning iight panel on the dash contains five
warning indicator lights: Brake, Water In Fuel, Wait to Star,
Anti-Lock, and Low Fuel. ‘

Brake Light — Dlesel Powered Trucks

A The Brakse 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: This maintenance procedure must be performed by a
trained service technician.

Note: The brake light will be activated when the Park Brake is
applied or in the event of a hydraulic brake failure.

A Water in Fuel

The Water in Fuel light is connected to a sensor located In the
fuel filter. If water collects in the fuel\water separator filter, the
Water In Fuel indicator will light. Refer to page 0C-5 to drain
the water from the fuel\water separator filter.

Walt to Start

A The Walt to Stast light is connected to a sensor that monitors
the Intake manifold temperature in the cylinder head. When the
intake manifold temperature Is below -9°C [15°F] (early module
before serial humber 0080000A) or 159C [599F] (late module)
and the ignition switch is in the ON position, the control module
sends power to the intake manifold air heaters and the Wait to
Start light.

When starting the engine, If the Walt to Start light comes on,
leave the key in the "ON" posttion until the light goes out, then
start the engine.
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Antl-Lock

The Anti-Lock light is connected to a sensor that monitors the A
condition of the truck anti-lack braking system. If this light s lit,
the Anti-Lock system must be serviced™.

*Note: This maintenance procedure must be performed by a
trafned service technician.

Low Fuel

The Low Fuel light Is connected to a sensor in the fuel tank.
When the fuel ievel reaches approximately 1/6 of a tank, the
words LOW FUEL will filuminate and remain on until fuel Is
added.

Normal Starting Procedure

A

Obsarve the following when starting the engine:
= Apply emergency brake
= Manual Transmission
= Disengage the clutch by depressing the clutch pedal
fully.
« Place the Transmission ih Neutral.
= Turn the key switch to ON and wait for the Walt to
Start light to go off.
= Automatic Transmission
= Automatic transmission must be in park.
= Turn the key switch to ON and wait for the Walt to
Start light to go off.
= Depress the accelerator pedal to one-half of pedal
travel.
* Turn the key switch to the Start position.
= Do not crank the engine {continuously) for longer
than 30 seconds.
» Walt 2 minutes beiween unsuccessful starting
attempts.
= Slow the engine 1o idle as soon as i starts.
= Make sure there is oll pressure within 15 seconds
after start up. (Minimum oll pressure of 69 kPa [10
PSli))

Caution: If the Water In Fuel fight Is Iit, do not start the
engine untli the water has been dralned from the filter
and the light |s out. :

Operating Instructions
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Cold Weather Starting

Operation In ambient temperature below 0°C [32°F] may
require that special considerations be given to englna stamng
The followlng chart suggests these options:- :

Note: At temperatures below 0°C [329F], operate the englne at
moderate speeds for 5 minutes before full loads are applied.

To activate the block heater, install the heater cord into a 110
volt A.C. (6.5 Amp.) outlet.

Engine Warm-Up

Avoid full throttle operation when the engine Is cold. When
starting a cold engine, bring the engine up to operating speed
slowly to allow the oil pressure to stabllize as the engine warms
up.

i temperatures are below 0°9C [32°F}, operate the engine at
moderate speeds for 5 minutes before full loads are applied.

Hand Throttie

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

With the engine running, depress the throttie foot pedal to
approximately 1/4 throttle. Turn the hand throttle handle
counter clockwise to unfock, ‘

Slowly pull the handle out untll you feel resistance. Hold the
handle while lifting your foot from the throftie pedal. If 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 the hand throttle
activated.
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Engine Idling

Avoid prolonged idling for more than 10 minutes. Long periods of idling may be harmful to your engine because
combustion chamber temperatures can drop so low that the fuel may not burh completely. Incomplete combustion
allows carbon and varnish to form on piston rings and injector nozzles. Also, the unburned fuel can enter the
crankcase, diluting the lubricating oil and causing rapid wear to the engine.

Stopping the Engine

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

Operating the Engine

Avold overheating the engine

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

Avoid low coolant temperature operation

Continual operation at low coolant temperature below 60°C
[1409F] can be harmiul to the engine. Low coolant temperature
can cause incomplete combustion which allows carbon and
varnish to form on piston rings and Injector nozzles. Also, the
unburned fuel can enter the crankcase, diluting the lubricating
oil and causing rapid wear to the engine.

Do not cperate the engine with low oll pressure — =

When the\engine is at normal operating temperature, the
minimum oil pressures required are:

« ldle 70010 800 RPM........... 69 kPa [10 PSI]
= Full speed and load.......... 207 kPa [30 PSI]
= Turnon dashlight............ 41 kPa [6 PSI]




Operating Instructions Lubrication and Maintenance
Page 08-10 DODGE Turbo Diesel

Do not operate the engine with failed parts

Practically all failures give some warning before the parts fail. Be on the alert for changes in performance, sounds
and visual evidence that the engine requires service. Some important clues are:

« Engine misfiring or vibrating severely. '

» Sudden loss of power.

= Unusual englne noises.

= Fuel, oll or coolant leaks.

« Sudden change In the engine operating temperature.

= Excessive smoke. :

= Qil pressure drop.

= Ete.

Prevent over-speeding the engine going down hill
When descending steep grades, use a combination of gears and service brakes to control vehicle/engine speed.
Over speed can cause severe engine damage.

Fuel Requirement

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

Use only good quality ASTM No. 2 Diesel Fuel.

in extreme cold temperatures, a winter biend of fusl should be used to prevent "waxing” in the fuel fliters (Sece
Section OF - Fuel Specifications).

Avoid using contaminated fuel

Fuel that is contaminated by water, gasoline or dirt can cause severe damage to the engine fuel system. Proper
maintenance of the engine fuel filter and fuel tank is essentlal.

Bulk Fuel Storage

If you store quantities of fuel, good maintenance of the stored fuel is also essential. Fuel contaminated with water

will promote the growth of microbes. These microbes form "slime* that will clog fuel filters and lines. Drain
condensation from the supply tank and change the line filter on a regular basis.
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Qil Performance Recommendations
Use CE/SF or CE/SG grade oll (equivalent to MIL-L-45199B) in your Cummins Turbo Diesel Engine,
Note: CC/CD or CD/SF olls can be used in areas where CE oil is not yet avallable.

Dual Category olls provide the performance required of each individual category. For example, a CC/CD oil is
blended to meet both CC and CD performance levels.

A Sulfated Ash Limit is specified for iubricating oil used In the Cummins Turbo Diesel Engine. Past experience has
shown that oils with a high ash content may produce deposits on valves that can progress to guttering and valve
burning. A maximum sulfated ash content of 1.85 mass % Is recommended for ali oll used in the engine.

Break-In oils

Do not use special “break-In" lubricating olls In the Cummins Turbo Diesel Englne. Use the lubricating olls
specified for normal engine operation. (See Section OE - Lubricating Oll Specifications for complete details).

Ol viscosglty recommendations

Use a multi-graded* oll, with the viscosity grades shown below, In the Cumimins Turbo Diese! Engine. The use of
single grade fubricating oil is not recommended. '

™ 15W40
12°¢ [[I| 10°F cmmmm——_.— — —————
10W30
-18°C L . S ——— —_ R —
With Without Block Heater
Block 10W30 Synthetic Oil**
-23°c @ '10°F-—-— ————— —H—e—at—er—- ————— ————sllio-—ﬂ_-ﬂn—

Notes: * 20W20 is not considared a muiti-grade oil.
**  The same oil changs interval is to be followed
for synthetic oil as for petroleumn based cil.
Also, synthetic oil must meet the same performance
specifications as petroleum ofll. (See Saction OE
for Lubricating Ot Specifications)
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Arctic operation

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 oil that meets the following requirements (See Section OE - Lubricating Ol
Specifications).

SAE 5W30 viscosity grade synthetic oils may be used provided they meet the minimum viscosity at 1009C [2129F].

Coolant

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

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

Nota: In tropical climates where antifreeze availability may be Himited, use a corroslon inhibitor (Cummlns quuid
DCA, or an equivalent) to protect the engine cooling system.
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Maintenance Schedules

While specific maintenance perlods are given in the following Maintenance Schedule, remember that the actual
operating shvironment of the engine governs the maintenance schedule. If the engine is operating in extreme
conditlons, you must adopt a shorter maintenance perlod than indicated. Use the following schedule as a guide In
developing a maintenance program to fit your specific operation.

MAINTENANCE SCHEDULE

Dally or Refueling

Every € Months
or
9700 Km [6000 MI.]

Every 12 Months
or
19,300 Km [12,000 Mi.]

Every 24 Months
or
38,600 Km [24,000 Mi_]

Every 48 Months
ar
77,200 K [48,000 M.

e Belt Tension
* Vibraticn Damper

Check Change/Replace
¢ Oil Level * Lubricating Qil * Lubricating Qil » Lubricating Oil * Lubricating Oil
* Coolan! Level & Lubricating Filter * Lubricating Filter * Lubricating Fiiter * Lubricating Filter
* Fuel/Water Separator * Fuel Filter s Fuel Filter * Fuel Filter
Filter {if Water-in-Fusel ¢ Ajr Cleaner * Air Cleaner
light is lit) * Antifreeze™ = Aniilvesze™
¢ Visual Check of
Components Adjust
+ Valve Lash s Valve Lash
Clearance Clearance
Check/inspect
¢ Air Cleaner * Air Cleaner + [ntake System ¢ Intake System
* Intake System * Intake System * Fan Hub + Fan Hub
v Antifreeze * Bslt Tensioner + Belt Tensioner’
Bearing Bearing

+ Belt Tension
* Vibration Damper

*In tropical climates where antifreeze availability may be limited, use a corrosion inhibitor {Cummins Liquid DCA or an equivatent) to
protect the engine cooling system.
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Maintenance Record
MAINTENANCE RECORD
ENGINE SERIAL NO. 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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Daily Maintenance

Proventative maintenance is the easiest and least expensive type of maintenance. Preventative maintenance begins
with a day-to-day awareness of the condition of your engine and its systems. Each time you re-fusl the truck, check
the following: '

= Oil level

= Coolant level

« Ifthe Water in Fuel light is lit, drain water from the fuel /water separator filter.
= Visually check for leaks, loose parts, frayed belts, etc.

OIf level - Check

. Check the engine oil level. Never operate the engine with the oll
ievel below the "L” (LOW) mark or above the *H” (High) mark.

The oil capacity between the low mark and the high mark on
the oil dipstick is 1.89 liters [2 U.S. quarts].

Cocling system ~ Check

Inspect the cooling system and hoses for [eaks or signs of
wear. Check the radiator fins for excessive dirt and debris.

Coolant recovery tank coolant level - Check

. Visually check the level of coolant recovery tank. When the
engine is running and is at operating temperature, the level
should be between the MIN and MAX marks. '

if coolant is required, refer to Cooling Specifications Sectlon
OE.
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Radiator coolant level - Check

Warning: Check the radiator coolant level only when the
engine Is stopped. Walt untll the temperature Is befow
500C [120°F] before removing the pressure cap. Failure
to do can cause personal injury from heated coolant
spray.

Remove the filler cap slowly to relieve coolant system pressure.
Check the level of the coolant.

If coolant is required, refer to Cooling Specifications Section
OE.

Draining fuel/water separator filter

Caution: Do not draln the fuel/water separator filter when
the engine Is running.

When the dash light Water in Fusel'is on, drain accumulated
water from the fuel /water separator filter. Open the valve on the
bottom of the fuel filter (Push Up) to allow any accumulated
water to drain. Close {Release Valve) the drain when clean fuel
is visible.

Caution: Diesel fuel 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 ¢an be unstable under certain
conditions and be hazardous or exploslve when mixed
with diesel fuel. :

Fan - Inspection

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

Drive beit — inspection

Check the belt for intersecting cracks. :
= Transverse {across the belt width) cracks are acceptable.
= Longitudinal (direction of belt length) cracks that intersect
with transverse cracks are NOT acceptable.

* Replace the belt if it has unacceptable cracks, is frayed or
has pieces of material missing.

* Noete: These maintenance procedures must be performed by
a tralned service technician.
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Maintenance Every 6 Months or 9,700 Km [6,000 Miles]

Always use the Interval (Months or Km [Miles]) that expires first. Perform the Daily Maintenance Procedures and
the following: :

» Change the lubricating oll and filter.

« Chack the air intake system.
= Clean orreplace the filter as required.

17mm

Lubricating ol and filter - Change

Warning: Hot oll can cause personal Injury.

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

Use a contalner that can hold at least 14 liters [15 U.S. quarts]
{o hold the used oil.

) @ Always check the condition of the used oil. This can give you
Fuel & Oil HZ0 & Oil an indicatlon of some engine problems that might exist.
l = Thin, black oll indicates fuel dilutlon.
= Milky discoloration indicates coolant difution.
Fuel Dilution = Water In Ol
{Thin Black) Good Ol {Milk Color)

Clean the area around the lubricating oil filier head. Remove
the filter using a 90-95 mm filter wrench.

Clean the gasket surface of the filter head. The filter canister
o-ring seal can stick on the filter head. Make surs it is removed.
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Any one of the following lubricating oll filters can be used on
the Cummins Turbo Diesel engine.-

Part No. Manufacturer
4420615 ... Chrysler
LF3348 ... Fleatguard

Caution: Fill the oll filter element with clean oll before
installation. Use the same type oll thal will be used in the
engine.

Apply a light film of lubricating oil to the sealing surface before
Installing the fitter.

Caution: Mechanlcal over-tightening may distort the
threads or damage the fliter eloment seal.

Instali the filter as specified by the fiiter manufacturer.

17mm

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

Clean the drain plug and the sealing surface of the pan. Install
a new drain plug sealing washer, Chrysler Part #44292186.
tnstall the drain plug and sealing washer. Tighten to 80 N-m
[60 ft-bs].

Maintenance Guidelines
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<%= Use only High-Quality Multi-Grade lubricating oil in your
Cummins Turbo Diesel Engine. Choose the correct ol for your
operating conditions as outlined in the Oil Specnflcatlons
Section OE.

f APl service
/' CEsG

SAE 15W-40
o /

A\ Super
y Duty

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
liter [1 U.S. quart] in the lubricating oil filter.

Start the engine and operate it at idle for several minutes.
Check for leaks at the filter and drain plug.

@ Stop the engine. Walit approximately 5 minttes to let the oll in
the upper parts of the engine drain back to the pan. Check the
oil level 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 the alr cleaner element carefully. If there Is even the i :

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

Caution: All alr entering the engine Intake must be A
fitered. The abraslve particles In un-filtered alr will

cause rapld wear to engine components, l

Inspect the filter housing and air intake piping for cracks, looss
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 not 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 9,700 Km [56,000 Mlles]
Maintenance Procedures and the following:

= Check the aniifreeze concentration. Refer to Coaling System (Section 7).
= * Change the fudl filter. Refer to Fuel System (Section 14).

* Note: This maintenance procedure must be performed by a trained service technician.

Antifreeze concentration — Check

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

<C=> Fuel Fllter - 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 [Miles]) that arrlves first. Perform the 12 Month or 19,300 Km [12,000
Miles] Maintenance Procedures and the following: B

= Replace alr filter (See section 11)

= Change coolant and flush system (See Sections 0C, 0G, OH, and 7)
= * Adjust the valves (See section 9F)

* Check the fan hub (See section 7)

* Check the belt tensioner bearing (See section 7)

* Check the belt tension (See section 7}

Check the vibration damper (See Section 9E)

* Note: These maintenance procedures must be performed by a trained service techniclan.

Coolant - Draln

Warning: Walt untli the temperature Is below 50°C
[120°F] before removing the coolant system pressure
cap. Failure to do so can cause personal Injury fro
heated coolant spray. :

Drain the coadling system by opening the draln vaive on the @
radfator. A drain pan with a capacity of 20 Iiters [5 U.S. gallons]
will be adequate to hoid 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 bulld-up. Clean and repair as required. :

Cooling System - Flush

@) To clean the cooling system, back flush the radlator and engine

with clean water, o

Remove both radlator hoses from the englne. Attach the water

- supply to the lower radiator connection and back flush the

radiator. If the radiator shows mineral bulld-up, scale, rust or

oll, use a heavy duty radiator cleaner and follow the
manufactursr’s directions,

Remove the top heater hose. Attach the water supply td‘the
heater line and back flush the engine.

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

<= Reill the cooling system with a mbdure of 50% water and 50%
ethylene-glycol type antifreeze. Refer to the Coolant
Speclifications in Section OE.
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During filling, air must be vented from the engine coolant
passages. The air vents through the "jiggle pin” openings in the
thermostat out the top radiator hose and fill apening. :

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

Install the pressure cap. Start the engine and operate it until it
reaches a temperature of 809C [180°F]. Check the system for
leaks. : .

Warning: If the engine has been operating and the coolant
is hot, wait until the temperature i3 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 to insure total
system Is full of coolant.

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

Maintenance Guidelines
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-

Always use the interval (Months, or Km [Miles]) that arrives first. Perform the 24 Month or 38,600 Km [24,000

Miles] Maintenance Procedures.
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Engine Systems - Flow Diagrams

Section 0D
Contents
Subject Page
Engine DIBgramMS ... ....iuotit it i e 0D-2
Fuel Systert ......... 00000 | RESTORATION ... e oD-2
F Y - T oD-2
GO0l SOl L ..ottt 0D-3
Lubricating Oll System ... ...o it i it i i e e e aanas oD-3
Lubrication for the TUIDOChAIGEr ... ..ottt i iais s v anar e ar st aarenrersrannnenns 0D-4
Lubrication for the Power Components . ...........oiiiirireinrireciaiiiarater i eaieirannnans 0D-4

LubHeation for the OVEIEat ... ... i ittt ittt iieee i e easerasaratercaannsaataanrens 0D-5



Engine Systems - Flow Diagrams

Page 0D-2

Engine Diagrams

Lubrication and Maintenance

'DODGE Turbo Diesel

The following drawings deplct flow the various engine systems. A knowledge of the systems can help you with
troubleshooting and general engine maintenance.

Fuel System

il

Note: #10 Controls Intake Heater,
KS8, Fuel Haater, WIF,

. Fuel from Supply Tank

. Lift Pump

. Low Pressure Supply Line

. Fuel/Water Separator Filter

. Fuel Heater

Fuel/Water Draln Valve

. Fuel/Water Separator Filter

W.L.F. (Water in Fuel)

. Thermistor

. Bleed Screw

. Low Pressure Supply Line
{RAcbert Bosch)

8. Robert Bosch YE Distribantor
Type Injection Pump

. Turbo Boost Control Line

. Gontral Module

.« Fuel Drain Manlfold
{Return Fuel to Tank)

. High Pressure Lines

. Robert Bosch, 17mm, Closed
Nezzle, Hele Type Injectors

. KSB Valve

. Manual Shut Down

. TBC Timing Pin

T Xy
-dmu-ps_ﬂb-huu_.

Pah

o

Intake System

. Intake Air inlet to Turbocharger

. Turbocharger Alr to Intake Heater Unit

. Intake Manifold Heater

. Intake Manifold (Integral part of
Cylinder Head)

. Intake Valve

Exhaust System

1. Exhaust Vaive

2, Exhaust Manlfold {Pulse-Type)
3. Dual Entry to Turbocharger

4, Turbocharger Exhaust Outlet
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Cooling System

Page 0D-3

8. Coolant Flow from

Cylinder Block c

1. Coolant iInlet
2. Pump Impeliar
3. Coolant Flow Past
Oil Cooler
4. Coolant Flow Past
Cylinders
5. Coolant to Cylnder
Head
6. Transmigslon CIf
Cooler
7. Coolant Flow to
Transmission Ol

Cooler ' 2. Coolant to Thermostat Houging

Transmiasion Oil D Thermostal
Closed Open
1. Coolant Flow .Past Injector 5. Bypass Closed
2, Thermostat 6. Coolant Flow Back
3. Coolant Bypass Passage to Radiator
4. Coolant Flow to Pump Inlet

Lubricating Oli System

The schematics on the next three pages illustrate the engine oll lubrication system. The arrows indicate the flow path

of the oll. The lubrication

pump draws cil from the pan and forces it through the lubrication system. The pressure

regulation valve controls the oll pressure in the system. The filter bypass valve ensures a supply of ofl in the event
the filter becomes plugged. The piston pins are lubricated by the splash from the piston cooling nozzles. The oil
pump idler gear bushing is pressure lubricated. The remalnder of the front gear train is lubricated by oil camry-over

and splash.

Oil Pump (1)

Gerotor Lubricating Pressure Regulating Filter Bypass

g Lubricating Oil
; Cooler {3);

Full Flow

Main 0il Closed
Aitle

Nl

Jo Cooler
Pump

Valve (2) Valve (5)
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Lubrication for the Turbocharger

Lubrication for the Power Components

To Valve Train

Main Qil Rifle
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Lubricatlon for the Overhead
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Engine Specifications
Description

General Engine Data
Bore - mm fin.]

Stroke - mm fin.]
Displacement - liter [in.3]
Engine Weight (Dry) Less Flywheel and Electric kg.. [lbs.]
Firing Order
Valve Clearance - Intake - mm [in.]

Vaive Clearance - Exhaust - mm [in.]
Compression Ratio
Rotation, viewed from front of engine
Aspiration

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

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

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

Lubrication System
Qil Pressure at Idle - (Minimum Allowable) kPa [PS!]
Qil Pressure at Rated - (Minimum Allowable) kPa [PSI] ...
Regulating Valve Opening Pressure kPa [PSI]
Differential Pressure to Open the Filter Bypass Vaive - kPa [PSl]
Ol Capacity of Pan - liters [U.S. quants] High Mark
Oil Capacity of Pan - liters [U.S. quaris] Low Mark
Qil Capacity of Oil Filter - liter {U.5. quart]

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

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

Cooling System

Total Cooling System Capacity* (Manual) liters [U.S. quarns] ...
Total Cooling System Capacity* (Automatic) liters [U.S. quarts]
Coolant Recovery Tank liter [U.S. quart]
Cooling Capacity (Engine only) liters [U.S. quarts]
Standard Modulating Thermostat Maximum Range Start to Fully Open - °C [9F]................
Pressure Cap - kPa [PSI} 1109C [2300F] SYSIOM......ccccovemermrivrimnisinirsresircnsscssssnssrarenees

---------------------------------------
.............................................................................

Intake Air, Exhaust Systems
Maximum Allowable Intake Restriction at Rated Speed and Load
with Dirty Alr Filter Element - mm Hx0 [in. H20]
Maximum Allowable Exhaust Restriction {(Back Pressure)
at Rated Speed and Load - mm Hg [in. Hg]

Fuel System
Maximum Allowable Restriction to Fuel Lift Pump - mm Hg {in. Hg]
Maximum Allowable Fuel Return line Restriction - mm Hg [in. Hg]

Electrical System
Minimum Recommended Battery Capacity with Accessories - 12V Starter
Maximum Allowable Rasistance of Starting Circult - with 12V Starter - Ohms  ..........

* Coolant 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]
1,5,3,6.24
.25 [.010]
51 [.020]
17.51
Clockwise

Turbocharged

69 [10]
207 {30}

414 [60]

138 [20]
105 [11]
8.6 [9]
95 [1]

14,7 [15.5]

15.7 [16.5]
95 [1]

105 [11.1]

830C [1819F] to 95°C [2039F]

103 [15] |

635 [25]

177.8 [7]

95 [3.75]
518 [20.4]

1025CCA
.0012
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Coolant Specifications

Use antifresze during all seasons to protect the engine 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 antifreeze is required for operation of the engine in
temperature environments above -37°C [-34°F]. A mixture of 40% water and 60% antifreeze is recommended for
temperatures below -37°C [-34°F],

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

Oil Viscosity Recommendations

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

T 15W40
-12°C fﬁ 10°F remmm e - —
t 10W30
-18°C () L] S ——— - - ——————
With Without Block Heater
Block 10W30 Synthetic Oil*"
-23°C d A0 F e _Heater ¥ sw3a

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

Note:** The same oll change interva! Is to be followed for synthetic oil as for petroleum based oil.
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Arctic Operations

Where there are no provision to keep the engine warm when It is operating in ambient temperatures consistently
‘below -23°C [-102F], use a [ubricating oll that meets the following requirernents.,

SAE 5W30 viscosity grade synthetic olls may be used provided they meet the minimum viscosity at 100°C [2129F].

Parameter Test Method Specifications
Performance Quality ........ccccecernrecverernvcnnveneeeenn. AP1 Classification CE-S@, CE-SF, CD-SF, or CC/CD-SF
ViISCOSIY  covcecieeiiererrnecsnneerc e emceer et sesmnssasaces 10,000mPafs Maximum at -35°C [-31°F]

4.1 mm2/s Minimum at 100°C [212°F]

Pour Point (ASTM D-97)  ...cov v cnrcecnereneremnneeene. . MiNIMum of 56C [99F] Below the
Lowest Expected Ambient Temperature

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

Fuel Specifications

The Cumminsg Turbo Diesel engine has been developed 1o take advantage of the high energy content and generally
lower cost No. 2 Diesel Fuels. Experience has shown that it also operates satisfactorily on No. 1 Diesel Fuels or
ather fuels within the following specifications.

Fuel Property Specification Lab Test Method

VisCosity  .oeconennneas (ASTM D-445) ........... 1.3 to 5.8 CentiStroke [1.3 to 5.8 mmy per Second] at 40°C [104°F]

Cetane Number ........ (ASTM D-613) ........... 40 minimur 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-1796) ....... Notto exceed 1% by weight.

Carbon Residue  ....... (Ramshottom

ASTM D-524 or 189) . Not to exceed 1% by weight on 10% residue.

Flash Point ................ (ASTM D93} ............. 520C [125°F] minimum. Certain marine
registries require higher flash points.

Denslty ...ccoceeverereecnn. (ASTM D-287) .......... -1106°C [30 to 42°F] A.P.l. at 16°C [60°F] 0.816 10 0.876 Sp. Gr.

Cloud Point ............... (ASTM D-97) ............. -12°C [10°F] below lowest temperature expected to operate at.

Active Sulfur Copper

Strip Corrosion ......... (ASTM D-130} ........... Not to exceed No. 2 rating after 3 hours at 500C [1229F).

Ash (ASTM D-482) ........... Nat to exceed 0.02% by weight.

Distillation .......cc..e..n.. (ASTM D-86) ............. The distillation curve should be smooth and continuous. At least 80%

of the fuel should evaporate at less than 360°C [680°F]. All of the
fuel should evaporate at less than 3859C [725°F].

*No. 1 Diesel Fuels should only be used where extended arctic conditions -23°C [-10°F] exist.



SCHEDULED MAINTENANCE FOR VEHICLE EMISSION CONTROL & PROPER VEHICLE PERFORMANCE
HEAVY DUTY CYCLE - DIESEL ENGINES

MILEAGE IN THOUSANDS (1)
COMPONENT MAINTENANCE KILOMETERS IN THOUSANDS (1)
EMISSION RELATED
Engine Alr Filter - Replace At - - - - = - - - - - - - v v m o m o a o
Englne Afr Filter - Clean At {Inspect Air Inlet Pipe)
NON-EMISSION RELATED
Alternator Brushes -Replace - - - - - - - - - - - - - -2 - - o -2 n s

Engine Coolant - Flush and Replace at 24 Months
Or [24,000 Miles] 38,600 Km - - = < - - - - -« e i oo oo oo oo

Engina Coolant Condition, Coolant Hoses and Clamps
-CheckEvery12Months - - - - - - - - - -« v - - m e mm e m o

Engine Ol - Change Every 6 Months Or - - - - - - - - = = = = - o« - -

Engine Oil Filter - Replace At Every Ol Change - - « - - - = = - - = - -
FuelFilter - - - = - - - - - e cc s e e mm s m e s e e mmmman -
Drive Beit - Check Condition and Replace As Necessary - - - - - - - -
Vibration Damper-Inspect - - = = - = « - - v e cm e - r - - - e e

Underhood Rubber and Plastic Components
-Check and Replace f Necessary = = = - = - = = s 2 ccmmacannn

Valve Adjustment - - - - - - - = = - - = - - m oo e -

6
9.6

12
19

¥ X X X

18
29

24
38

M oX X XK X X b

> »

30
48

36

58

X X X X

42
67

343

X X X X X X X

I

54
85

60
o6

Mo X X

66
106

72
116

XX X X X X X

> X

78
125

135

»x X X X

154

XMoo X XM oM X X

> X

102
164

108
174

b S
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Fluid Capacities
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Fiuid Capacities
Engine Crankcase

5.9 LiterDiesel (HighMark) ....... ... ..ot 10.4 liters* [11.0 U.S. quarts]”
*Add 0.8 liter [1 U.S. quart] for filter change

Cooling System

59 Liter Diesel (Manual) ............ieiniiniiriarainrinaieans 14.7 liters [15.5 U.S. quarts]

5.9 Liter Diesel (AUtOMAtic) ........c.cvriiniunnariinri i 15.7 liters [16.5 U.S. quasts]

CoolantRecovery Tank .........oiveiiiiniiinninearaenanaansns 1 liter [0.9 quart]
Front Axle

DanNBBO/B1 . ..cvirr i e - 3.0liter [6.3 pints]
Rear Axile

DaNA 70 /71 o 3.3 liters [7.0 pints]
Transmisslon

Manual Shift

(BSPeed) ....oinei e i e 3.3 liters [3.5 U.S. quarts]

Automatic

Chrysler A-727 (Diesel)  .....onrii i 10.4 liters [11.0 U.S. quaris]

Transfer Case 4WD Models

Ty P 2.1 liters [4.5 pints]
Fuel Tank
Standard 5.9 Liter Diesel Engine . ... ... ... 68 liters [30 gallons]

Power Steering

.Y g 1.29 liters [2.7 pints}
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Recommended Lubricants, Fuels and Fluids
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RchoPmended Lubricants, Fuels and Fluids
1. Fue

No. 2 Diesel Fuel

No. 2 Climatized Diesel Fuel

No. 1 Diesel Fuel

Note: No. 1 Diesel Fuals should anly be used in extended Arctic conditions, -23°C [-10°F] and below.

2. Engine Oil*
A.P.l. Quality CE-SG, CE-SF, CD-SF, or CC/CD-SF

Max sulfated ash content of 1.85% mass is recommended for all oil used in this engine.
Operating Temperature

MOPAR P/N 4467720 ....... 0.95 liter [1 U.S. quart]
15W-0 . oo, Above -100C [14°F)
MOPAR P/N 4467718 ....... 0.95 liter [1 U.S. quart]
e -10°C [149F] to -23°C [-100F**

**Note: with Block Heater.
3. Automatic Transmission Fluid*

MOPAR ATF Plus. (Autcmatic Transmisslon Fluid Type 7176)

MOPAR P/N 4467721 ....... 0.95 liter [1 U.S. quar]

Note: If above is not available use MOPAR Dextro il
4, Manual Transmission Qil*

5W-30 Engine Qil

MOPAR P/N 4467717 ....... 0.95 liter [1 U.8. quart]

Note:If not available use; SAE 5W-30 (A.P... Classffication for service SG or SG1CD).
5. Antifreeze*

MOPAR P/N 4267020
Note: If nat available use; Prestone |l, Peak or antifreeze containing Alugard 340-2 inhibitor system,

6. Power Steering Fluid*

MOPAR Power Steering Fluid P/N 4318055
Note: Do not use Gear Oil, Automatic Transmission, or Hydroboost Power Steering Fluid,

7. Drive Line/Slip Spline*

MOPAR P/N 4318063
Maly Disulfide Grease (NLGI Grade 2 EP}

8. Rear and Front Axles (Conventional and Limited Slip Differentials)*

MOPAR Hypoid Lubricant. (A.P.1. Specification GL-5}

MOPAR P/N 4318058
SAE BOW-00 . ... e 0.95 fiter {1 U.S. quart]

Limited Slip Differential add:
MOPARP/NA43180B0 ...........cciriiininnrinnnnan. 118 milliliters [4 ounces]
Recommended SAE Grade Anticipated Temperature Range
SAE 140, SAE 80W-140, SAE85W-140 ... ............. Above 32°C [00°F]
SAE 90, SAE B0OW-90, SAE 80W-140, SAE 85W-140 . ..... 32°C [80°F] to -239C [-10°F]

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

SAE Viscosity Grades - Multipurpose Gear Olls
I the anticipated minimum atmospheric temperature will be:

Use SAE 140  .....ccoverrrmraesenenns Above 320C [90°F]
Use SAE D0  ..uecoceveesscemernenerennne 320C [909F] to -239C [-10°F]
UseSAE B0 .....ccceceeveevceennns Below -23°C [-10°F]
SAE Viscosity Grades - SG or SG/CD Engine Oil
Use SAESD ....coccmvreeremvercanions Above 0°C [32°F]
Use SAE 30 .ooeuvmerenrrsvssennines Below 0°C [320F]

* Use the Lubricants and Coolants listed or Lubricants and Coolants containing equivalent properties.
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Service Brakes
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CUMMINS

TURBO DIESEL AT TO START
LOW IIIIIIIIII

FUEL

DIESEL FUEL ONLY 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 Caurtion: Be sure the pump is not low on fluid.

If the steering becomes hard to turn, either continuously or
intermittently, the power steering pump could be at fault.

Reference the "Power Steering Pump" section of the 1983
Service Manual for the Rear Wheel Drive Trucks D&W 150-350
Ramcharger, for diagnostic and service procedures.

Message Center Lights - Brake System

The engine warning light panel on the dash contains five
warning indicator lights: Brake, Water in Fuel, Wait to Stan,
Anti-bock, and Low Fuel.

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 activated when the parking
brake is on or there is a hydraulic brake fallure.
Vacuum Pump

The vacuum pumps provides vacuum for the brake booster,
dash controliers, etc..
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The vacuum sensor is mounted under the left hood hinge in the
engine compartment and vacuum is supplied by a hose teed
oft of the check valve in the brake booster.

Note: The sensor will activate the brake light on the warning
ilght panel in 10 seconds or less when the vacuum drops to 8.5
in Hg. or less in the brake system.

15mm lil

Remove the vacuum and the power steering pump assembly. @

Clean the gasket from the engine gear cover.

Disassembly . |3J

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

[.312 in]

50.8 mm
[2 in]

Iinsert the pin into the pump shaft and screw a M14-2mm
threaded capscrew in against the pin.
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Service Brakes
DODGE Turbo Diesel

Tighten the capscrew against the pin, drawing the
gear/eccentric/bearing assembly off of the power steering
pump shaft.

Check the gear for excessive wear or damage on the gear.
%) I the gear/eccentric is not damaged, do not separate them.

However, K there is damage, press the eccentric out of the
gear.

Use a flat plate over a new gear and press it on to the eccentric
until it bottoms.

Visually inspect, and rotate the bearing by hand. If the bearing
looks good and feels smooth to the tum, do not separate.
@ If the bearing/eccentric is bad, press the eccentric out of the
S bearing.
7Y
Using the appropriate size socket or toof that will press only on
the inner race of the bearing, press it on until it bottoms.
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15mm

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

Remove 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 dlaphragm assemblies from the housing. If the @
diaphragms are bad, they must be replaced as a unit. _

Remove and discard the o-rings from the center bore and push !

rod bores. . - . d)
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Service Brakes
DODGE Turbo Diesel

N\ | Ciean parts in hot water and detergent or use a solvent and
: blow dry with compressed air.

(%% Reassembly

Install the two spacers on the studs on the power steering
pump.

lSJ- 15mm

S

[ S Install the accessory drive support on the power steeting pump

using a new o-ring lubricated with engine oil. Install the four

retaining nuts.

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

ISJ install the gear/eccentric/bearing assembly by pulling it onto
- the power steering shaft with a 3/8 Inch 18 thread capscrew
Y&\ with a flat washer threaded into the power steering pump shaft.
&Y pyil it on unti it bottoms.

Cautlon: This is a press fit and will require a minimum of
SAE Grade 8 capscrew for thread strength.

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

Install new o-rings on the diaphragm assemblies.

Lubricate with sngine oil.

10mm

K

Install diaphragm assemblies. - §£;

Torque Value: 9 N+m [7 ft4bs]

15mm |3J
Install the assembly onto the engine with a new gasket. %

Torque Value: 77 N=m [57 ft-Ibs] -

Specifications

Power Steering Pump to Vacuum Pump ..o Torque Value: 24 N*m [18 ft-Ibs]
Vacuum Pump to Vacuum Pump Drive Housing ‘ Torque Value: 8 N=m [7 ft-bs]
Vacuum Power Steering Pump to Gear Housing Torque Value 77: N=m [57 fi-lbs]
Operating Range ... beer et et seeses et SRR A 25. 8.5 in-Hg.

Note: If the system drops below 8.5 In Hg for 10 seconds, the brake Warning light will be activated on the message
center. : . :
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General Information

Clutch
DODGE Turbo Dieset

The clutches used are a single, dry disc type with no adjustment for wear being provided. Since the cluich housing -
has provisions for ventilation, condensation from steam vapors tend to accumulate on the internal clutch
mechanism when the vehicle is steam cleaned. The facings of the disc will absorb molsture, and the force exertad

by the cover plate assembly, will bond the facings to the flywheel and/or the cover plate assembly, if the vehicle Is
afllowed to stand for some time before use. If this condition occurs, it will necessitate replacement of the dise-: -
assembly, flywheel, and/or the clutch assembly. Immediately after the cleaning operation, start the engine an "slip = -
the clutch” in order to dry off the disc assembly, cover plate assembly and flywheel.

Clutch Pedal and Bracket

The clutch pedal is connected to the release fork through a
hydraulic master cylinder {1} and slave cylinder (2). The slave
cylinder, master cylinder and reservoir must be replaced as an
assembly.

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

Condition
Clutch Chatter

Cluich slipping

Difficult Gear
Shifting

Clutch Nolsy

(a)
(b)

(c)
()

(@)
(b)
(@)
(b)
{c)
{d)
(a)
(b)

{c)
(d)

Service Diagnosis

Possible Cause Correctlon

Worn or damaged disc agsembly. (a) Replace disc assembly.

Grease or oil on disc facings. (h) Replace disc assembly and correct
cause of contamination.

Improperly adjusted cover assembly. (c) Heplace cover assembly.

Broken or loose engine mounts. (d) Replace or tighten mounts.

Burned, worn or oil soaked facings. {a) Replace disc assembly and correct
cause of contamination.

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

Worn or damaged dlsc assembly. (a) Replace disc assembly.

Improperly adjusted cover assembly. (b)) Replace cover assembly.

Clutch dis¢ splines sticking. {c} Remove disc assembly and fres up
splines or replace disc.

Worn or dry pilot bushing. {d) Lubricate or replace bushing.

Worn release bearing. (@) Repface release bearing.

Worn disc assembly. {b) Replace disc agsembly.

Worn release levers. {c) Replace cover assembly.

Worn or dry pilot bushing. {d} Lubricate or replace bushing.
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Service Procedures

9/16 Inch

Improper operation or excessive wear may impair the clutch
function to a point where it may be necessary to remove and
replace the disc and/or cover assembly. Handle the clutch and
the disc carefully to avoid contaminating the friction surfaces.
Replacement

Remove the transmisslon.

9/16 Inch

Remove the clutch housing, release fork and bearlng
assembly.

Mark the clutch caver and flywheel, to maintain their same
relative positions whan reinstalling clutch assembly.

insert a universal allghment tool through the clutch disc hub to
prevent the clutch dise from falling and damaging the facings.

1/2 Inch -

Loosen the clutch cover attaching bolts. Remave the clutch
cover assembly and disc from the flywheel.

@
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Clutch
DODGE Turbo Diesel

19mm

Remove the flywheel from the crankshaft. Handle the blutch
cover assembly and flywheel carefully to avoid contaminating
the friction surfaces.

Inspect for oil leakage through the engine rear crankshatt oil
seal. If leakage is noted, it should be corrected at this time.

The friction face of the flywheel should have a uniform
appearance throughout the entire clutch contact area. If there
is evidence of heavy contact oh one portion of the wear circle
and a very light contact 1802 from that portion, the flywheel
may be impropery mounted or sprung. In either case, a dial
indicator mounted on the clutch housing with the plunger in
contact with the wear circle, should show no more than .76mm
[.003 inch] runout throughout complete rotation of the flywheel.

The friction face of the flywheel should also be free from
excessive discoloration, burted areas, small cracks, grooves
or ridges. Wipe the friction surface of the flywheet with
kerosene, mineral spirits or other suitable solvent.
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The drive pinion pilot bushing, pressed in the flywheel, should
be smooth and show no excessive wear. The bushing 1.D. must
be no more than .127mm [.005 inch] cut of round.

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

The disc assembly should be handled without touching the
facings. Replace the dise if the facings show evidence of
grease or oil soakage, or wear 1o within less than .015 Inch of
the rivet heads. The hub splines and splines on the
transmission main drive pinionh 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
hot. Each of the arched springs between the facings should be
unbroken and all rivets should be tight.

Wipe the friction surface of the pressure plate with kerosene, N
mineral spirits, or other suitable solvent.
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inch] and free from discoloration, burned areas, cracks,

Using a straightedge, check tha pressure plate for flatness. The
pressure plate friction area should be flat withln .076mm [.003
. grooves or ridges.

The bearing contact area of the release dlaphragm should have
a uniform wear pattern,

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

Examine the condition of the clutch release bearing. The clutch
release bearing is a prelubricated, sealed thrust bearing and
should not be immersed In solvent. The bearing should turn
freely when turned by hand under light thrust load, with no
evidence of roughness. i the bearing Is noisy, rough or dry,
rgplace the complete bearting assembly with a new assembly.
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Installation

The drive pinion pilot bushing In the flywheel requires a grease
that will stay in place during high temperature operation. Use
MOPAR Multipurpose Grease, Part Number 4318063 (or
equivalent}, which is a grease of this type and is recommended
for all clutch lubrication points,

19mm, 1/2 inch
& .

install the flywheel. Install the clutch cover assembly and disc g@
on the flywheel, being careful to properly align the alignment
marks made before removal. Insert a universal clutch alignment
tool through the clutch disc into the pilot bearing to keep the
disc centered while the cover plate capscrews are installed.

Torque Value:
Flywhee! to Crankshaft 137 N-m [101 ft-lbs]
Clutch Cover to Flywheel 23 N-m [17 #t-lbs]

Caution: To avoid distortion of the clutch cover, the bolts A
should be tightened a few turns at a time, alternately,

until they are all seated. Tighten to specifications.
Remove the clutch disc alignment tool.

9/16 Inch ﬂ

Install the clutch housing and torque all the clutech housing §%
bolts to the transmission adapter. e

Torque Value:

Clutch Housing Bolts to
Transmission Adapter {3/8") 41 N=m [30 ft-Ibs]

Service Procedures
Page 6-7

Muiti-Purpose
Grease
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Specifications
13 Inch Clutch with 5.9 Liter Diesel Engine
Model Disc{F&S) ................ 431861999160  FacingMaterial ...........
Model Cover Plats (F&S) .......... 133482999037 ReleaseBearing ..........
Actuation ................ .. ..... Hydraulic
Facing-Thickness Total ............ .394 inch PiotBearing .............
Total Pressure (Lbs.)  ............. 2340 Hub Spline Diameter .......
No. of Diaphragm Spring Fingers ... 24 Vibration Damping Springs . .
Application
Clutch Transmission Cover &Pressure Disc
Size Speeds Plate Assembly Assembly
13 inch 5 4429153 4429151
Cover and Pressure Plate Identification
Chutch Assembly Plate Load Springs
Size Part Number in Pounds No. & Color
13 inch 4429152 2340 Diaphragm Spring
Clutch Disc Identification
Ciutch Assembly Facing Diameter Springa
Size Part Number Outside x Inside Number & Color
13 inch 4429151 13x7.28 6 Qrange
Tightening Reference
Newton
Meters
Clutch Caver to Flywheel Capscrews (5/16") 23
Clutch Fork Pivot 41
- Clutch Housing to Engine Capscrews (3/8%) 4
Flywheel to Crankshaft Capscrews 137
Transmission to Clutch Housing Capscrews 47

"~ Clutch
DODGE Turbo Diesel

Raymark M8400
Permanently Lubricated
Bail B
Ollite Bushing _
1 1/4 Inch (10 splines)
8 maln-stage s '
6 pre-stage

Engine
5.9 L Diesel

Mounting Bolt -

- . Gircle Dia.
345.0mm
[13.58inch] . -

Foot -
Pounds
(17
{30]
[30]
[101]
[35]
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Cooling System
Cooling System Components and Flow

The following illustration identifles the significant features of the coolant system.

1. Coolant is drawn from the radiator by the integrally mounted water pump. The output from the water pump
empitles into the oil cooler cavity of the cylinder block.

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 into 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, it provides cooling for the injector nozzle.
When the engine is below operating temperature, the thermostat Is closed, and the coolant flow bypasses the
radlator and goes to the water pump inlet via Internal driliings in the block and cylinder head.

When operating temperature is reached, the thermostat opens, blocking the bypass passage to the water pump and
opening the 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. Coolant Inlet
2. Pump Impeller
3. Coolant Fiow Past

Qil Cooler

4. Coolant Flow Past
Cylinders

§. Coolant to Cylinder 1
Head 5 S

. i il i

6 g::}:?lwmo ; r\_[f s \

7. Coolant Flow to ~= . Cylinder Head
Transmission Ofl 1. Coolant Flow from Cylinder Block
Cooler 2. Coolant to Thermostat Housing

8. Coclant Flow from
Transmisslion Qil D Thermostat

Cilosed Open
1. Coolant Flow Past Injector 5. Bypass Closed
2. Thermaostat 6. Coolant Flow Back
3. Coolant Bypass Passage to Aadiator

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 lows through the
radiator. When you troubleshoot overheating, remember that
too much oil in the oif pan can cause additional heat from
frictlon when the rod journals are submerged in ofl.

Overfilling the englne with oil raises the ¢ll temperature. This
additional heat is transferred to the coolant system at the oll
cooler.

The system is designed to use a specific quantity of coolant. If
the coolant level is low, the engine will run hot.

Note: The englne or system has a leak if frequent addition of
coolant Is necessary. Find and repalir the leak.

Cautlon: The engine coolant passages must he
completely filled with coolant.

During operation entrapped air mixas with the coolant which
results in cavitation corrosion and poor heat transfer. Highly
aerated coolant can cause locatized cverheating of the cylinder
head and block which can result in a cracked head, scored
cylinder or blown head gasket.

A
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During filling, air must be vented from the englne cootant
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 fili rate of 14
liter/minute [3.5 U.S. gallon/minute]. :

Cautlon: Never use only water for engine coolant. in
tropical cllmates where antifreeze avallability may be
limited, use a corrosion Inhibitor (Cummins Liquid DCA)
o protect the engine cooling system.

A mixture of 50% ethylene-glycol base antifreeze Is required for
operation of the engine in temperature environments above
-379C [-34°F]. A mixture of 40% water and 60% antifreeze Is
recommended for temperatures below -37°C [-349F].

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

Water will cause rust farmation reducing the flow in the smaller
coolant passages.

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

Also, water used as a coolant for even a relatively short pericd
can result in the cup plugs rusting through allowing the coolant
toleak.

Note: A sudden loss of coolant from a heavily loaded engine
can result in severe damage to the pistons and cylinder bore.
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Pressure Caps

The system is designed to use a pressure cap to prevent
boiling of the coolant.

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

The cap specified for this system s:

System Cap
1109C [230°F] 103kPa [15 PSI}

Air in the coofant can result in loss from the overflow when the
aerated coolant is hot. The heated air expands, Increasing the
pressure in the systern causing the cap to open.

Similarly, coolant can be displaced 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 the flulds if there
is a leak between the systems: head gasket, oil cooler, etc.
(refer to the Lubricating System).

Note: Transmisston oll can also leak into the coolant through a
faulty transmission oit cocler.

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 cooling. Reduced or interrupted flow will result in the engine
running hot.

®|
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The pump is belt driven from the crankshaft pulley. An
automatic belt tensioner Is used to prevent the belt from
slipping on the pump pulley. A maifunction of the tensionar will
cause the water pump Impelter to rotate at a slower speed
reducing the amount of coolant flow.

The coolant flow can also be reduced If the Inlet hose to the
water pump collapses. A hose witl usually not collapse while
the engina Is running at low speed. Check the hose while the
engine is running at rated speed,

Note: Be sure the engine is warm, a minimum of 83°C [181°F],
so the thermostat is open. '

A worn or malfunctioning water pump will not produce the flow
required to prevent the engine from running hot. However, be
sure 1o check the other possibllities indicated. in the
Troubleshooting Logic before checking the flow or replacing
the pump.

As stated In the coolant discussion, an obstruction in the
passages can interrupt flow.
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Radiator Air Flow

Air forced through the fins of the radiator by a fan cools the
coolant pumped 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 effect of the radiator.

A slipping belt will result in a slower fan speed and reduced
cooling. A maifunctioning automatic belt tensioner 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 operate only as needad to keep the coolant at
the correct tamperature, 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 temperature sensor is
functloning correctly.

An Incorrect 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
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Thermostat

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

Caution: Never oporate the englne wilthout a thermostat.
Without a thermostat the path of least resistance for the
coclant is through the bypass to the pump Inlet. This will
cause the engine to overheat.

\O

LA S —r

An Incorrect or matfunctioning thermostat can cause the
engine to run too hot or 0o cold.

As previously discussed, jiggle 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 coolant
through the openings during engine operation.

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

Gauges, Overfueling and Loading

Gauges and sensors are used in the system to measure the
coolant temperature. These can malfunction and provide an
Incorrect temperature indication.

Caution: Overfueling can cause the engine to overheat. A
Make sure that the fuel pump Is callbrated correctly.

Caution: Constant overloading (lugging) can cause the A \ i
engine to run hot. |
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m Cooling System Replacement Procedures -
@ Drive Belt - Replacement

(80
3/8 inch Drive Bar

Lift the tensioner to remove and install the drive belt.

Tensloner Ereon
Compressor

Two variations of Belt Drives are available on the 5.9 Liter
Diesel.

1. With an Air Conditioning Option
2. Without Alr Condltloning

Both Belt Drive Systems use an automatic belt tensioner.

@ Belt Tensioner - Replacement

® Preparatory Step:

+ Remove the drive belt

@ Remove the capscrew and replace the tensioner.

A . . .
D(:’;\D Torque Value: 43 N-m [32 ft-Ibs)
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Fan Pulley - Replacement

S

Remove the fan.

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

3/8 inch Drive Bar , 10mm.
Remove the fan belt.
Remove the six capscrews and replace the fan pulley.

Torque Value: 9 N-m {7 ft-Ibs]

OB

Coolant - Dralning A

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

Drain the coolant system by opening the drain valve on the @
radiator. A drain with a capacity of 20 lters [5 U.S. gallons] will
be adequate to hold the cooclant.
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Re-fill the cooling system with a mixture of 50% water and 50%
ethylene-glycol type antifreeze. Refer to the speclﬁcatlons for
,:g g further detalls.

] @ Water Pump - Replacement

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

Remove the two capscrews and water pump trom the cyllnder
block.

m 13 mm
@

| N\ 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 purnp.

Torque the mounting capscrews to 24 N=m [18 ft-lbs].

Thermostat - Replacement
Preparatory Steps:

« Drain the coolant.

Remove the drive baelt.

Disconnect negative battery cable.
Disconnect the upper radiatar hose.

Note: Loosen the ailternator mounting capscrew. Remove the
alternator link capscrew and lower the alternator.

10mm, 13mm, 15mm BJ

10mm

Remove the thermostat housing, Tifting bracket and thermostat.

S
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“ Clean the mating surface of the thermostat housing and the
cylinder head.

Be sure the tang is in the slot in the housing (2). This ensures

O the corract positioning of the jiggle pins in the housing.
%5

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

10mm, 13mm, 15mm

T Assemble the removed parts in the reverse order of remaval.
~
Torque Values:

. Thermostat Mounting 24 Nem [18 ft-Ibs]
Alternator Link (Upper Bolts) 24 N-m [18 ft-lbs]
Alternator Mounting (Lower Bolts) 43 Nm {32 fi-lbs]
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Cup Plugs - Replacement @

Remova the cup plugs from the coolant passages as shown.

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

Drive the plugs in untll the outer edge Is flush with the counter 6‘\’\%
sink in the bicck. <&

Fan Hub - Replacement
Preparatory Steps:
« Remaove the fan.

- Remove the drive beit.
* Remove the fan pulley.




Cooling System Replacement Procedures
Page 7-16

Cooling System
DODGE Turbo Diesel

BJ 10mm

@) Remove the four capscrews and replace the fan hub.

38 Torque Value: 24 N=m [18 ft-lbs]
A,

| @ Fan Hub - Inspection

Preparatory Steps:

« Remove the fan assembly
= Remove the drive beit
« 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 - Disassembly

15mm

&

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

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

Note: Approximately 6 tons of prassure Is required.

2 Inch Black Pipe - 2 3/8 Inch 0.D. X 4 Inch long BJ

Support the bearing housing and push the bearing out using a
tool of sultable diameter to press on the outer race of the
bearing. A 4-inch section of black pipe with 2 3/8 inch O.D. will
work weli. Make sure the ends of the plpe section are exactly
perpendicular to the length.

Fan Hub - Assembly

Clean all parts thoroughly in solvent and dry with compressed
air.

Support housling in press. Press a new bearlng in from the front SZ"\@
side with a fiat plate over the bearing. <

Push it flush with the front of the housing.




Cooling System Replacement Procedures Cooling System
Page7-18 DODGE Turbo Diesei

(ﬂéﬁ Support the inner race of the bearing from the bottom and
& press the fan mounting hub into the bearing from the front side.
Press the hub until the hub shouider contacts the inner race

(1.

15mm
Install the retaining washer and capscrew.

(}) Torque Value: 77 N=m {57 fi-bs]

G e

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 [1819F].
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 aperation is cther than above.

Thermatic Fan - Check

The thermatic fan has a temperature sensor located in the
center front of the fan assembly. Check the condition of the
temperature coil. 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 securely mounted. Tighten the capscrews if
loose. Always replace a damaged fan.

Thermatic Fan - Remove
3Ismm
The thermatic fan hausing 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
36mm .

Thread the fan housing onto the fan hub shaft. Tighten the
housing thoroughly, : ‘

Torque Value: 57 N-m [42'rt-|bs]

Note: Leit hand threads tumn counterclockwise to tighten (as
viewed from the front).

Drive belt - Inspection

Check the belt for intersecting cracks.
= Transverse (across the belt width) cracks are acceptable.
= Longitudinal (directian of belt length) cracks that intersect
with transverse cracks are NOT acceptable.

Replace the belt Is it has unacceptable cracks, is frayed or has
pieces of material missing.

@

Cooling System Replacement Procedures
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@) Flush the Cooling System

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

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

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

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

i the radiator shows mineral build-up, scale, rust or cil, use a
heavy duty radiator cleaner and follow the manufacturer’s
directions.

Re-fill the cooling system with a mixture of 50% water and 50%
ethylene-glycol type antifreeze. Refer to the Specifications,
<> Section OE for further details.

During filling, air must be vented from the engine coolant
> g passages. The air vents through the "jiggle pin® openings in the
& thermostat out the top radiator hose and fill opening.

The system has a maximum fill rate of 14 liters/minute [3.5 U.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
reaches a temperature of 83°C [1819F]. Check the system for
leaks. :

Warning: If the engine has been operating and the A
coolant is hot, walt untll the temperature 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-check the coollng system to Insure total A
system Is full of coolant.
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Cooling System Specifications

Coolant Capacity (Engine Only) - llter [U.S. quarts] ........... 10.5 [11.1]
Standard Modulating Thermostat - Range © C [9F] Maximum Start 83 [181] Maximum Fully Open 95 [203]
Pressure Cap kPa [PSI] 1100C [2300F] SYSIEME ... ssiasssiensenss 103 [15]

Cooling System Capacity

Engine Model Drive Radiator Capacity

Liter Width (Inches) U.S. Quarts-Liter
5.9 Liter Diesel D250, 350 2-Wheel (Automatic) 30.19 15.7 [16.5]

5.9 Liter Diesel D250, 350 2-Whsel (Manual) 30.19 14.7 [15.5]

5.9 Liter Diessl W250, 350 4-Whee! (Automatic) 30.19 15.7 [16.5]

5.9 Liter Diesel w250, 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 ... eeevtrmr e - 24 N*m [18 ft-Ibs]
Viscous Fan Drive Attachlng Nut e - 57 N+m [42 ftdbs]
Fan Attaching C/$ (to Viscous Fan Drive) ...... - -- 20 N*m [15 fi-ibs]
Fan PUlley CfS e b - - 9N'm [7 fi-lbs]
FanHUb C/S st - - 24 Nm [18 ft-Ibs]
AlternatorLink C/S ..o - - 24 N'm [18 ft-Ibs]
Alternator Mounting Bolt .........occoeeiencininees - - 43 N'm [32 ft-Ibs]
Fan Hub Shaft C/S ..o - - 77 N*m {57 ft-Ibs]
Thermostat Housing G/S  ....cccviieminiiniinns = - 24 N-m [18 ftlbs)
Shroud Mounting NUES — ...veeiceeecceecec st 11N-m  [95 in-lbs] - - _
Radiator Mounting NUS .......cccciienernnienens 11 N=m [95 In-Ibs] - -
Draln Cock ..eeeciccerremre v ecssniasssnsnsnnse 17 N*m [150 in-bs] - -
Drain Cock Handle ... 2-44N-m [1835inibs}] - -
Oil Cooler Fittings-

Lines to Connector (Trans. End) and

Engine MTG Cooler .........cccvcvicercnnnas 54 Nm [40 ft-1bs] - -

Trans. Cooler Hose Clamps ..o, 2 N=m {18 in-lbs] - -

Radiator Hose Clamp ... 4 N-m [35 in-lhs]
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Electrical System Description/Operation

For purposes of this manual, the electrical system consists of the starting motor, alternator, heaters and control
devices,

The injection pump uses an electrical fuel shut off valve. The engine has water temperature and oil pressure sensors
cohnected t¢ gauges on the instrument pangl. The engine Is also fitted with a block heater.

Starting Motor
AlA #12 RD To
- 1‘——14 E $2 #16 YEL lonition
Switch

S5 #14 BRN

Air Heater Controller
{Etectronic Control

Neutral Start
Switch

((

Battery
1025-CCA
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Alternator

R3 #18 DG

J2 #18 DB

R6 #6 BK

RY #6 BK

Ignition

Switch Voltage

Regulator

Switch
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DODGE Turbo Diesel
Intake Manifold Heater System

Intake Manifold Heater System
5.9 Liter Diesel Engine

Wait-to-Start Ignition On
Light 12V Supply

E5 #20 DG/WT  J2A #14 DB
A7 #6BK (
S20 #18 LB Air Heater Controller]
| (Etectronic Control
‘ Module)
12V Supply _ T~ Thermistor
A5 #6 BK . *
\ / 98 #18 BK Starter Helay
Fusible Link I S2A #18 YEL
i 3 Puil-in Coll .
$21 YEL/BK
+ f Sl;feal:::d | Pull-In Coll
12V Supply ; /‘522 ORN/BK
Ad #6 BK L

Battery JBA #18 BK, _ ﬂ
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Message Center and Run Circuit

=  Ignition Switch
Ground Start
Pasition

Message Center/

Terminal

o Parking, Hyd. Break
Switch and Brake Vacuum
PS5, P5A

#20 GY/BK

Wait-to-Start
Light
ES #20 DG/WT

Electrical System Description/Operation
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Message Center and Run Circuit
5.9 Liter Diesel Engine

RW.A.L.
AT1 #18 ORN

12V Supply from
Fuse 12
G5F #20 Dy

J2 #14 DB

G5J #20 DB

Low Fuel
Relay Terminal

Water in Fuel o o

Light K3 #20 BK/PK

]_/MD #22 BK

Tank Module
G40 #20 DB/RD

Engine Wiring Ignition

Run Circult J2A #14 DB\

Ground
r K9C #18 BK
{Electronic Control
Module)
- ECM 12V Supply
/ J2A #14 DB
KSB Valve J2D #14 DB
J32 #18 DB/WT
Thermistor
520 #18 LB/BK
" Water-in-Fuet
Sensor K31 TN/BK
Starter Relay
&(Start Cycle) Fuel Heater

S2A #18 YEL Assembly

\—— Intake Manifold Heater
Pull-in Coil $21 #18 YEL/BK

== Intake Manifold Heater
Puil-in Coll §22 #ORN/BK

12V Supply
Battery

J1 #12 HZ

Ingftion Switch Run
Position 12V

Vacuum Sensor
Brakes J2E #16 DB

Electronic Voltage
Regulator /2B #14 DB

Right Engine Wiring
Plug J2C #14 DB

1 Fuel Pump Solenoid
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Electrical System Specifications

Minimur Recommended Battery CAPACKY  ....ccveeeir cocviervcanremeemscssss e o seemssasic st sessas s mscnsns sesssesmsssaresen _ 1025CCA
Maximum Allowable Resistance

OF SEAMING CITCUIL  ceeeeee e cereem it it s s a e e et bbb s ba b e shrms s ab b s rems b s A nmnpab e .0012 Ohms
Starting Motor

NIippondenso - T2VDC .......cioeiereresms s e sesessssssse soass seassrsssnasnss sasssacess omssssasns sasesossernsvassmscncs 3.0 Kw

Nut Size:

-Battery Connection 3/8x16 inch
-8witch Connection 8-32 Inch

Diagnosing Electrical Malfunctions
Starting Motor

Before you troubleshoot the étarting motor, make sure the
battery terminals are not loose or corroded.

Engine Does Not Crank

If the solenoid does not make an audible sound, check for
loose wiring 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 solenold.
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If no voltage is indicated at the S terminal, check:

If the solenoid does make an audible sound, turn the switch off
and attempt to bar the engine In both directions.

Bar the engine as follows:

1.
2,
3.

12 volis at the solencld battery post - check the voltage at @
the S (switch) terminal on the solencid. The ignition switch
must be In the start position.

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

Check the fuses.

Check the voltage at the ignition switch .

Check the clutch switch or the neutral safety switch.
Check starter relay switch.

Direction of englne rotation
Direction opposite engine rotation
Diraction of engine rotation

If the engine will bar at Step 3, attempt to start the englne.
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

“ Make sure the wiring connections are ciean, tight and not
damaged.

@ Check the battery voltags.

Bar the engine in the direction of engine rotation to make sure
the engine is free and does not have an internal maifunction.

@ It the engine is free, check the voltage at the starter during
cranking. if the voltage drops maore than 2.4 volts, check that all
connectlons are tight and the connections are ok.

If the cables are correct and the voltage drop exceeds the limit,
check the battery for a bad cell. If all cells are ok, replace the
starter.

Alternator

The terminals on the alternator are shawn in this ilustration.
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Trouble with the charging system may be indicated by the
ammeter.

Abnormal Ammeter Operation

Check the ammster for normal eperation as shown below.

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

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

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

slippage.

Abnormal Charging System Operation
Check the battery and all wiring connections.
Inspect the wiring for defects. Check all connections for

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

A
) H
&t

OFF, ON sranr

%

o
(U=

49
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0 Volts

Less Than
12 Volis

fd
et

Elactrical System
DODGE Turbo Diesel

With ignition switch on and all wiring hamess ieads connected,
connect a voltmeter from: , ,
1. Alternator "BAT" terminal to ground
2. Alternator field terminat to ground
3. Alternator fleld terminal to ground

A zero reading indicates an open circuit between the

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

With all accessories turned off, connect a voitmeter across the
battery. Operate engine at moderate speed.

If voltage is 12 Voits or less, repalr the alternator or voltage
regulator as necessary.

Fuel Shut off Valve -~ Check

Note: Check all connectlions for loose or corroded connections
and for broken wires.

Remove the valve. Ground the valve and connect 12 volts DC
1a the terminal and observe plunger movement.

Oll Pressure Switch and Temperature Sensor

When diagnosing problems with either the pressure switch ar
the temperature sensor, check for loose or corroded
connections and for broken wires. '
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Oil Pressure Switch/Sending Unit - Check

Remove the pressure switch, install a gauge, start the engine
and measure oil pressure. Minimum oil pressure:
Idle 69 kPa [10 psi]
Rated Speed 207 kPa [30 psi}

Note: The Pressure switch s set to actuate when oil pressure
drops to 55 kPa [8 PSl]. The pressure switch will activate a
Low Pressure Warning Light on the dash of the truck.

Coolant Temperature Sensor - Check

Replace the senseor and rerun engine to confirm the
temperature.

Coolant Heater - Check

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

The heater will operate continuously when plugged into the
correct voitage electrical socket (110 volt A.C., 6.5 amp).
Operate only when the amblent temperature is below 4°G [40°
Fl. : '

.

Diagnosing Electrical Malfunctions
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Block
Heater
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Engine Electrical System Replacement
@) Procedures

Starting Motor - Replacement
Preparatory Steps:

= Disconnect the ground cabie from the battery terminal.
- Identify each electrical wire with a iag indicating location.

15mm, 8mm

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

S

Gl
@

8mm, 10mm (12 point socket), 15mm
Remove the starting motor.
Install the starting motor in the reverse order of removal.

S

Torque Value:

OBEE

Starter mounting capscrews 43 N+m [32 ft-Ibs]
Positive cable nut 22 N+m [16 ftbs]
Solenoid nut 5 N+m [44 in-lbs]

Alternator - Replacement
Preparatory Steps:

= Disconnect the ground cable from the battery terminal.
* Remove the drive belt from the alternator pulley.
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7mm, 8mm, Tommt

Remove and tag all wires and complete the following steps.

13mm

Remove the aiternator link capscrew.

13mm, 15mm

Remove the alternator mounting capscrew.

7mm, 8mm, 10mm, 13mm, 15mm

install the alternator. Tighten the upper mounting capscrews /
before tightening the lower mounting bolt. Re-connect all wires. &
' A

Torque Value:  Upper Capscrew - 24 N-m [18 ft-lbs]
Lower Bolt - 43 N-m [32 #t-ibs]
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15/16 inch
Remove and replace alternator pulley.

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

O

@ Electric Fuel Shut Off Valve - Replacement

Remove the electrical wire from the valve. Clean the area
around the valve thoroughly.

BJ 24mm

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

> Replace the vaive and connect the electrical wire.

Torque Value: 43 N»m [32 fi-Ibs]

Oil Pressure Switch - Replacement

@ Remaove the electrical connector from the switch. Clean the
area around the switch theroughly.
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Oll Pressure Switch/Sending Unit Socket @
Replace the switch and connect the elactrical connector.
Tighten the oil pressure switch.

Torque Value: 16 N-m [12 fi-bs]

Temperature Sensor - Replacement

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

Drain the coolant system by opening the draln valve on the
radiator, A drain pan with a capacity of 20 liters [5 U.S. gallons]
wili be adequate to hold the coolant.

Disconnect the temperature sensor wiring. Clean the area
around the sensor thoroughtly.

1 1/16 inch Socket

Remove the temperature sensor.
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1 1/16 inch Socket

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

% ] Tighten the sensor.

Gr2

fa)
&

(4= Torque Value: 24 N-m [18 it-lbs]

Re-fill the cooling system.

Location A

Pz

Location B

Thermistor - Replacement

&~

g8 i
DQV 1 1/16 inch Socket

Location - A (intake Manifold)

* Disconnect wiring

= Remove thermistor

» Apply liquid tefion sealant to threads.
» Tighten the thermistor

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

Location - B (Head Water Jacket)

Warning: Wait until the temperature is below 50°C . [120°

F] before removing the coolant system pressure cap.
@ Failure to do so can cause personal Injury from heated

coolant spray. ' '

Drain the coglant system by opening the drain valve on the
radiator. A drain pan with a capacity of 20 liters [5 U.S. gallons]
wili be adequate to hold the coolant.

Disconnect the thermistor wiring harness. Clean the area
around the thermistor thoroughly.

Y
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1 1/16 inch Socket

Remove the thermistaor.

1 1/16 inch Socket

Apply liquid teflon sealant to the threads when installing the
thermistor. Re-connect the wiring harness.

- Tighten the sensor
= Refilt Cooling System

Torgue Value: 24 N=m {18 f-lbs]

Fuel Heater - Replacement

75-80mm Filter Wrench

st

Clean the area around the fuel filter and fuel heater thoroughly.
Remove the fuel filter, electrical connectors and sensor from
the fuel heater.

Screwdriver Adapter-

Remove the center adapter and the fuel heater assembly from
the cylinder head. Clean the surface of the head to remove any
remaining seal.
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DODGE Tutbo Diese!

Screwdrlver Adapter

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

@

Tighten the adapter.

Torque Vaiue: 32 N=m {24 ft-Ibs]

D« | Apply a light film of lubricating ofl to the sealing ring of the fuel
water sensor. Install the sensor in the fuel water separator
c-g % /filter. Hand tighten the sensor snug against the filter body.

Fill the new fusl water separator/fiiter with clean fuel.

Apply a light film of lubricating il to the sealing surface of the
filter before installing.

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

| ) Piug inthe electrical connections.
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Engine Block Water Heater - Replacement
Preparatory Step:

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

Drain the coolant system by apening the drain valve on the

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

Disconnect the block heater electrical cord.

Smm

Loosen the biock heater screw and remove the block heater
from the block.

sSmm

Clean the boare in the cylinder block, Check the o-ting on the
heater to make sure it Is not damaged. Slide the heater into the
seated position and tighten the retaining screw.

Torgue Value: 12 N-m [9 ft-1bs}

Connect the electrical cord to the heater.

Engine Electrical Systemn Replacement Procedures
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(% Re-fill the cooling system.

Intake Manifold Heater - Replacement

Remove
@ 10mm

Disconnect the throttle rod from the throttle 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.

5/16 inch
Loosen the hose clamp (C).

Remove the air crossover and gasket. Stuff a clean shop towel
into the turbocharger opening.

@ Disconnect the electrical wiring and remove the Intake manifold
. heater and gasket. Clean the mounifing surface of the intake

manifold.
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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 ft-Ibs]

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

Install the throttle control bracket.

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-lbs]

Tighten the throttle bracket lower mounting capscrew (B).
Torque Value: 24 N-m [18 ft-ibs]

Tighten the hose clamp (C).

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

Intake Manifold Heater Controls - Check
QOperating Temperature

The temperature In the intake manifold must be below 0°C
{32°F] for early electronic control modules before serial
number 0080000A and 15¢C [599F] for later electronic control
maodules, for preheat to occur.

Battery Voltage - Check

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

Engine Electrical System Replacement Procedures
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B
;y 24 N*m
2118 ft. Ibs.] -

)
il
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Thermistor — Check

Remove the electrical connector from the thermistor, Prepare
to time the Preheat cycle by watching the WAIT to START light.

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

The WAIT to START light will come on and the heater solencids
should CLICK on. : ‘

Note: There shauld be no voltage at the KSB valve if the intake
manifold temperature is less than 15°C {58°F].

The WAIT to START light should stay on (Preheat Cycle On) for
20 seconds. After 20 seconds, the WAIT to START light should
go off and the heater solencids should CLICK off.

After 20 seconds the WAIT to START light should start flashing.
This is an Indication that the thermistor circuit is open (because
it Is unplugged).

The KSB valve should have voltage at the valve terminal if the
intake manifold has heated to 15°C [59°F] or above.

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

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

Note: The temperature in the intake manifold must be below
0°C [32°F] (for early electronic control modules before serial
number 00B0000A) and 152C [599F] (for later electronic control
modules), for preheat to cccur.

If the engine has not been running and the ambient
temperature is less than 15°C [599F], the WAIT to START light
will come on and the heater solenoids 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 secands of
Preheat. See the chart on a foilowing page (Normal intake
heater operation) for the sequence of heater aperation.

There should no voltage at the KSB valve during the Preheat
cycle, if the temperature is less than 15°C [599F].

If the engine has been running or the ambient temperature is
above 0°C [32°F] (for early electronic control modules before
serial number 00BO00OA) or 15°C [58°F] (for later etectronic
control modules), the heater solenoids and Walt to Start light
will not come on. There is no Preheat cycle above these
temperatures.
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Page 8-23

AINS

PIESEL

- ONLY

1

WATER %N FUE; Ll
Sy

— == {WAIT TO START

*CLICK™

Tt lhrariarney 1y

15°C

)

59°F

PITTEr RS by

(&

NLY

ANTI-LOCK




Engine Electrical Systemn Replacement Procedures
Page 8-24

@

Temperature/Cycle Time Chart of Normal Operation

Engine intake Preheat Cycle time
manifold temperature Ignition key ON
Before crank cycle
Above 15°C [599F] 0 Seconds
-9°C [15°F] to
1500 [69°F] 10 Seconds *
-18°C [0°F] to
-8°C [15°F] 15 Seconds
-25°C [-15°F] to
-18°C [0°F] 17.5 Seconds
Below -26°C [-15°F] 20 Seconds

1.
2. Meter does not move = Bad heaters
3. Maeter reads, but not "0" = Dity or corroded connections -

Electrical System
DODGE Turbo Diesel

Intake Manifold Heater - Check
3/8 inch

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

Use an ohmmeter and check the resistance from ground to
each heater terminal. The resistance should read "0°. Replace
the heater or repalr connections if necessary.

Meter reading "0" = Good heaters

clean and repair as necessary

Postheat Cycle occurrence
Ignition key ON
After crank cycle

No

Yes

Yes

Yes

Yes

Note: The KSB valve activation voltage is independent of the intake manifold heater control system. The KSB valve
will be activated 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 numbers below 0080000A will not have Preheat

during this cycle.
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Specifications

Electrical Capacity

Battery Connection - NUE SIZ6  ........cvcimmicmmimmnesisessssseissemse e saes s serons 3/8x16 inch
Maximum Allowable Resistance of Staring CircUll ..o vcrvrriesnesnrassrnsessnsssrenssenesennns .0012 Ohms

Minimum Recommended Battery Capacity ... s e ss v resnas 1025CCA

Starter Switch Conhection - NULSIZE ... s e s s rsssnssseans 8-32 inch

Starting Molor - NIpPONAENSO ... iereecirremencece e e e bbb et S 12VDC 3 Kw
Pressures:

Minimum OFf Pressure - IdIe ... st s et s e b na s 69 kPa (10 psi]
Minimum Ol Pressure - Rated Speed ... 207 kPa [30 psi]
Torque Values:

Alternator Lower Mounting Capscrew ... i css e s nacnas 43 N*m j32 fi-lbs]
Alternator Pulfey REIRINET NUL .o e mvsases s smasss s g as sesssvas 80 N-m [60 ft-1bs)
Alternator Upper Mounting CapSCreWw ... mimemisssssssm s 24 N=m [18 ftdbs]
CVIINABr BIOCK RBELEE  .....covcvie st sse st it insiics sttt s smsstsenspsenass st sssssrasssrasastessssaras sane 12N-m [0 ft-Ibs]
Fuel Heater AQADIEN  ..coceiiiisnicennciiceressr s s sns s st st e e 32 N-m [24 ft-lbs]
Fuel Pump SOIENoid VAIVE ...ttt st st sn s emss e seass e 43 N'm [32 ft-lbs]
Intake Alr Cross Over Tube - Hose Clamps ... ssssisesrssscsiss st sesasasanenons 5N'm [44 in-lbs]
Intake Air Cross Over Tube - Mounting CapsCrews  .....cueevissnn e emsmneeres s 24 N*m [18 itdbs]
Ol Pressuig SWILCR ... reeess et cmssmes e e so st s b e ara s s s s a0 16 N-m [12 ftbs]
Starter Mounting Capscrews .......cooes etSeeraessent e rp e et AR SRS PRAR SRR SRR s nE R AR RS 43 N*m [32 ftibs}
Starter Posttive Cable NUE ...ttt st s sems st s s st semsasssnsms s 22N-m  [16 in-lbs]
Startar SOIBNOI NUL .....ccoceervinsctesresrmemsresiems e e seemssssassssessrse s sssamsasns e s mas s st sasemassnsnmsmamssnes 5N:m [44 in-lbs]
THEEMISIOT  coiviiecrinsiusisnssvsmnsresenceremmssseseensssasnesbns seas b s et aAas b E bes PR NS Far N Fendos s bR L aEeR s nEE AR L e 24N-m {18 ft-lbs)

Throttfe CONrol BrACKEL ....c.ccococimmssere s s st sasss s sesiessessessas s s ems s sisessa smest st ensse e 24 N'm [18 ft-ibs]
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Base Engine Components
DODGE Turbo Diesel

Secticn
Number

Base Engine Components

Section 8
Contents

Subject

TroubleshootiNg  .....ccerere i o s s s b s smn e en s s
Engine Lubricating SYSIEM ..ttt
General Overview - In and Out of Chassis REP&IrS ......ccceccevecemccimiiecsnnssnrmsnnsnnns
In-Chassis Repairs - GENEIal ... et snsses st ane
In-Chassls Diagnostic Procedures ........miisininnisessssmssossass s
IN-Chassis REPaIIS ......occoveiiceicrc e csttamss st as it s s emea s s sra
Out-of-Chassis Repairs - General .........cocevmmeiicnenene i st vesese s
Qut-of-Chassis Diagnostic Procedures ... vnsensmsecrissssssinse s
Out-0f-Chassis REPAIIS  ....occeeemeereerirercenemererecec e remsesrrs s ecre st s e anssessamcos
Engine Removal, Replacement and TestiNG ..o scriseemeeess e
Alternative Repair Procedures ... i e s srssans
Engine Specificalions ... s e s e
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Base Engine Components Troubleshooting Loglc
DODGE Turbo Diesel Page 9A-1

Troubleshooting Logic

Section 9A
Contents
Subject Page
ENGING DIBQIAINIS  .oevvemuarscureiscsarmnsee et srassemecsesceseserea s ini s e ee 1R 644801 SRR 1 e £ BEA R 1AL LSRR PR ER LRSS R A AR R0 0A-2
Problem |Solation and COMECHON  ..vicccceeeeiereissiarr et bessestessaesis sasasesssesnssssssns saseasesassassssssbnssmscat shet ILE I sbT RS TR Smsmn et aarvares 9A-2

Troubleshooting Loglc (List Of SYMPLOMS] oo sinstinsseisnss et st snasn s s srnissnasnes s svass s msn s sansn s o 9A-3



Troubleshooting Logic Base Engine Components
Page 9A-2 DODGE Turbo Diesel

Troubleshooting Logic

Engine Diagrams

A schematic of each of the major engine systems is provided at the beginning of the Section of the manual devoted
to troubleshooting and repairing that particular system.

The diagrams depict flow through the various engine systems. The information and configuration of the components’
llustrated in the drawings are of a genera! nature.

Each Section also contains a discussion regarding diagnosing malfunctions for that specific system. A knowledge of
the systems can help you troubleshoot and repalr the engine.

Problem Isolation and Correction

The following Troubleshooting logic is designed to help you arganize your study of a problem and plan a procedure
to correct it. The series of fault/logic charts given do not provide all the answers, but they should stimulate a train of
thought that will lead you to the source of the trouble.

Be sure to consider any maintenance or repair action that could have caused the problem.

If the engine surges or runs rough Initially after not being used for 2 months or more, do not assume that the engine
has a malfunction. Vamish can form on the Internal parts of the injection pump and the oil film can drain from the
piston rings. Operate the engine for at least 5 minutes before troubleshooting.

The basle procedure is as follows:

Study the problem thoroughly.

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

Double-check before beginning the disassembly.

Solve the problem by deduction starting with the easlest things.

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

After making correctlons, operate the engine in normal conditions to verlfy the cause of the problem was
corrected.
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DODGE Turbo Diese! Page 9A-3

Troubleshooting Logic

List of Symptoms Page
Alternator not charging or insufficient Charging ... e enth e ne e 9A-40
COOIANEIOSSE  oveeieiren et ecertssss s e s asae e e s seaes b em s RR e n e S eRE e £ s e Rt rmes St a2 18 et Sear A AR S sh8 S e RS b sE RO sRaOR b e nra nb s s 9A-24
Coolant temperatUre a0V NOMTIAL ...t e bbbt b s e bR b P e e R b e SRR 2o bara e e s 9A-20
Coolant 1emparature BElOW NOMNAl  .........coceerieneririrrassrimire e e cassssssssis s s ras b s e s e s me bbb n R e et sane 2 e 9A-23
COMPPESSION KMOCKS  1ovveeeeiiieiisesissessnsstsesansssssssssssesessseessss sassssrass s sassras soassmseemsd fbassemsss bhibom b 1R RIS s ks aE LTSRS SRR SRR AvE e R eom T an 9A-24
064173 1131 =0 [ ot o < A v OO U TP p gA-31
Contaminated IUBHCALING O ........ccorviiine et cemmeem it seemsesr st b et s st smsm s s prd s b e e RS e b s eAa R e remea e e s sanna eae s 9A-32
Engine cranks but will not start - NoO sSmoke from @XBAUST ...t st s snas s GA- 5
Engine hard to start or will not start - Smoke from exhaust ... 9A- 7
Engine RPM will not reach rated SPEEH ... s s s s s s s e s e s 9A-14
Engine runs rough oF MUSTIANG ..ottt s v sty st s e e 9A-12
Engine starts but will NOt KBEP TUNMING  ....coociere sttt st s s ea e s mrren e e b s rn s s e b e e e 9A- 9
Enging will not crank of Cranks SIOWIY ... s s s st st e s et s o 9A- 4
ENGine Will NOE SHUE Off ... e s et st e mae s s e s bbb e b e85 E e AR 0 P aR e a et 9A-36
EXCESSIVE BINQING NOISES  vecuuverrerreseeccscessiriss e st sens s sonssnesssssanss s ssi se s 108404 nis 438583 1101108120811 S22 S g RS 1242 e p s e nr s it SA-39
EXCOSSIVE EXRALSE SITIOKE ..o e s ettt s e sasa s s s e b SRR R SRS PR AR R b st e vy s e nan e OA-18
EXCOSSIVE fUBl CONSUMPLION ..ot rmsnis i em s s reai e rrsres e ens s st s e sh s b s s s s ne st snan s pas s s s e ame aamn s remi b A8 9A-35
EXCESEIVE VIBFERION oot s e et et eme e nm s ee e savme s eemcas SF S B L L4210 s E AR RS S ae R b4 s st R en A amen e s e 9A-37
Fuel or cil [eaking from exhaust manifold ... e s e e s 9A-33
ELOW PIOWEE  ..eecuiacusnsemecassrsesescasasesescetbbens e 140b46 448 418 EA SR 8 AR 54584 RA RS S PR e 0810400 L P e AR EA RS s e R em e AR RSSO 1 9A-15
LUBHCALING Ol FOSB  ...ovvveiieacseecr e creene e st rrsemracssatssas s rnrs s semss s b s et SRR A b aeR b e an s em e e ket sa st s bR sevRr s prm et 9A-29
Lubricating Oll PrasSUIE JOW ... it e e aa s et s s e e e hhm s b bS8 e men £Re A4 s eabam TR bRt e ben 9A-26
Lubricating oil pressure 100 high ... st e s s s e e e e s R e e s 9A-28
Rough idle (irregularly firing or engine shakiNg) ... s s s e 9A-11
SUrgIng (SPeed CHANGE] ... s s s rer s s e e R R £ g RS et nme e e 9A-10
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Engine Will Not Crank Or Cranks Slowly

Cause Correction
Remove the Starting Motor and Check

Starting Motor Operating ButNot | | for Broken Teeth on the Flywheel or
Cranking the Engine Broken Starting Motor Spring.

0K

A 4
Crankshaft Rotation Restricted Bar the Engine to Check for Rotational

""""""" Resistance.
oK
A 4

Starting Clrcuit Connections Loose or
Corroded

oK
4

Clean and Tighten Connections.

Neutral Safety Switch or Starter Relay
Malfunctions

OK

4

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

Battery Charge Low

OK
\ 4

Check Battery Voltage.

No Voltage to Starter Solenoid

OK

4

Check Voltage to Solenocid.

Solenoid or Starting Motor Malfunction

Replace Starting Motor.
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DODGE Turbo Diesel Page 9A-5

Engine Cranks But Will Not Start - No Smoke From Exhaust

Cause Correction

No Fuel in SupplyTank | | Check / Replenish Fuel Supply

oK

A 4

Check for Loose Wires and Verify that
Electrical Fuel Shutdown Not Open ‘ the Valve is Functioning. Check to be
""""""" sure Manual Shut Off Lever is in the
Run Position.

CK

\ 4
Alr Intake or Exhaust Plugged @ | | Visually Check; Remove the

™ Obstruction.

oK

A 4
Fuel Filter Plugged With Water, Other | Drain Fuel/Water Separator and
Contamination / Gasoline 1 Replace Fuel Filter. '

OK

A 4
Injection Pump Not Getting Fuelor | | Check Fuel Flow/Bleed Fuel System.
Fuel is Aerated

oK

A 4

Visually Check Fuel Delivery with an
Worn or Malfunctioning Injection Pump Externally Connected Injector to One
""""""" of the Pump Outlets. Replace the
pump it fuel is not being delivered.

——

OK
¥ (Continued)




Troubleshooting Logic Base Engine Components

Page SA-6 DODGE Turbo Diesel
Engine Cranks But Will Not Start - No Smoke From Exhaust (Continued)
Cause Correction
Internal Pump Timing Incorreet | Verify/Time the Pump.
oK
\ 4
Camshaft Qut of Time Check/Correct Gear Train Timing
""""""" Alignment




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

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

Cause Correction
Incorrect Starting Procedure | The Manual Fuel Shut Off Control Must
"""" Be in the Run Position.
OK
A 4
Cranking Speed Too Slow Verity that the Transmission is not
5 Engaged.

OK ‘

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

Bar the Engine to Check for Internal
Aotatlonal Reslstance,

Cold Starting Aids Not Working or Are Verify the Aids are Operating.
Needed et

OK
\ 4

Intake Heater System Not Working Vorify System is Working.

0K

4

Insufficient IntakeA¥ | | Inspect or Replacae Filter and Check for
Obstructions to the Supply Tube.

OK

) 4
Check the Flow through the Filter and

Air in the Fuel Systemorthe Fuel | | Bleed the System. Locate and Comect
Supply is Inadequate the Air Source.

OK
4 (Continued)
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Base Engine Components
DODGE Turbo Diesal

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

Cause

Correction

Fuel Lift Pump Malfunctioning

oK
A 4

Disconnect Fuel Line and Verify-Fuel
Delivery.

Injection Pump Throtile Linkage Loose
or Damaged

oK
\ 4

Visually Check The Linkage.

Contaminated Fuel / Fuel
Contaminated with Gasoline

OK
\ 4

Verify by Operating the Engine with
Clean Fuel from a Temporary Tank.
Check for Presence of Gasoline. Drain
and Fiush Fuel Supply Tanks. Replace
Fuel/Water Separator Filter.

Worn or Malfunctioning Injection Pump

OK
4

Visually Check Fuel Delivery With an
Externtally Connected Injector to one of
the Pump Outlets. Replace the Pump i
Fuel is Not Being Delivered.

Infection Pump Out of Time

oK
\ 4

Check/Time the Pump.

Valves incorrectly Adjusted

oK
A 4

Adjust Valves.

One or More Injfectora Worn or
Malfunctiohing

Check/Replace Injectors.
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Troubleshooting Loglc
Page 9A-9

Engine Starts But Will Not Keep Running

Cause

Idie Speed Too Low for Accessorles

Correction

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

oK
4

Adjust the Idle Speed.

Intake Alr or Exhaust System Restricted

oK
\ 4

Visually Check for Exhaust Restriction
And Inspect the Air intake.

Alr in the Fuel System or the Fuel
Supply is inadeguate

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

oK
A 4

Check the Flow Through the Filter and
Bleed the System. Locate and Correct
the Air Source.

Fuel] Waxing Due to Extremely Cold
Weather

OK

4

Verify by Inspecting the Fuel Filter. Clean

the System and Use Climatized Fuel.
Replace Fuel/Water Separator Filter.
Check Fuael Heater for Proper operation.

Contaminated Fuel / Fuel
Contaminated with Gasoline.

Verify by Operating the Engine With
Clean Fuel from a Temporary Supply
Tank. Check for Presence of Gasoline.
Replace Fuel/Water Separator Filter,




Troubleshooting Loglc Base Engine Components
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Surging (Speed Change)

Cause Corraction
It the Condition Occurs at ldle, the ldle | | Adjust the Idle.
Spaed is Set Too Low for Accessories
oK
A 4
Inspect/Correct Leaks in the High
High Pressure FuelLeak | | Pressure Lines, Fittings and Delivery
Valve Sealing Washers.
oK
4
One or More Injectors Wornor | | Check/Replace the Injectors.
Malfunctioning
oK
4
Malfunctioning Injection Pump T Replace the Pump.




Base Engine Components Troubleshooting Logic
DODGE Turbo Diesel Page 9A-11
Rough idle (Irregularly Firing Or Engine Shaking)
Cause Correction
CodEngine | | Refer to Troubleshooting Logic for
intake Manifold Heater System.
OK
\ 4

Idie Speed Too Low for the Accessories

oK
) 4

Check/Adjust Low Idle Screw,

Engine Mounts Damaged or L.oose

oK
4

Verify Condition of Mounts.

High Pressure Fuel Leak

oK
v

Inspect/Correct Leaks in the High
Pressure Lines, Fittings or Delivery
Valves.

Alr In the Fuel System

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

OK

)

Blead the Fuel System and Correct the
Source of the Alr.

Sticking Needle Valve in an Injector

Check and Replace the Injector.
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Base Engine Componants
DODGE Turbo Diesel

Engine Runs Rough Or Misfiring

Cause

Fuel injection Lines Leaking

Correction

oK
i 4

Inspect/Correct Leaks in the High
Pressure Lines, Fittings, Injector
Seallng Washers, or Delivery Valves.

Ajr in the Fuel or the Fuel Supply is
inadequate

oK

Check the Flow Through the Filter and
Bleed the System. Locate and Comrect
the Air Source.

Contaminated Fuel/Fuel Contaminated
with Gasoline

OK
¥

Verify by Operating the Engine with
Clean Fuel from a Temporary Supply
Tank. Check for Presence of Gasoline.
Replace Fuel/Water Separator Filter.

Incorrect Valve Adjustment

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

oK

A 4

Check for a Bent Push Rod and Adjust
Valves.

Iinjection Pump Timing Incomect

OK
4

Check/Time Pump.

Malfunctioning Injectors

OK
4

Check and Replace Injectors.

Defective Injection Pump (Delivery
Valves)

OK
\ 4 Continued

Replace Injection Pump.




Base Engine Components Troubleshooting Logle

DODGE Turbo Diesel Page 9A-13
Engine Runs Rough Or Misfiring (Continued)
Cause Correction
Camshaft QutotTime | Check/Correct Gear Train Timing
Alignment.

oK

A 4
Damaged Camshaft or Tappets Inspect Camshait Valve Lift. Replace

S Camshaft and Tappets.




Throttle Linkage Worn or Incorrectly
Adjusted

Troubleshooting Logic Bass Englne Components
Page 9A-14 DODGE Turbo Diasel
Engine RPM Will Not Reach Rated Speed
Cause Correction
Verity High Idle Speed Without Load.
Englne Overioaded | Investigate Operation to be Sure
Correct Gear is Being Used.
OK
A 4
Malfunctioning Tachometer Verify Engine Speed with Hand
""""""" Tachometer - Correct as Required
OK
\ 4

oK
A 4

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

Partially Engaged Mechanical
Shutdown Lever

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

OK
\

Check/Place Shutdown Lever in Run
Position.

Inadequate Fuel Supply

OK
\ 4

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

Malfunctioning Injaction Pump

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

Replace Pump.




Base Englhe Components
DODGE Turbo Diesel

Troubleshooting Logic
Page 9A-15

Low Power

Cause

Correction

Fue! Control Laver Not Moving to Full
Speed

Check/Correct for Stop-to-Stop Travel.

oK
A 4

Mechanical/Shutdown Lever Partially
Engaged

Check to see if the Shutdown Lever is
in Run Position.

oK
4

High Oil Level

Check/Correct Oil Level

oK

\ 4

Enging Overioaded

Check for Added Loading from
Malfunctioning Accessories or Driven
Units, Brakes Dragging and Other
Changes in Vehicie Loading.

oK
A 4

If the Condition is Slow Throttle
Response, Leaking Air Fuel Control
Tube or Malfunction Control in the Pump

Tighten the Fittings. Replace the Pump
if the Controls are Not Functioning.

OK

4

Incorrect External injection Pump
Timing

Verify Pump Timing Marks are Aligned.

oK
\ 4

inadequate Intake Air Flow

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

Inspect/Replace Air Cleaner Element.
Look for Cther Restrictions.

OK

4 {Continued)
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Low Power (Continued)
Cause Correction
Inspect/Correct Leaks in the High
High Pressure Fuelleak | { Pressure Lines, Fittings Injector Sealing
Washers or Delivery Valve Seals.
oK
\ 4

inadequate Fuel Supply

oK
A

Check the Flow Through the Filter to
Locate the Source of the Restriction.

High Fuel Temperature

oK
\

Verify that Fuel Heater is Off During
Warm Weather. Check for a Restricted
Fuel Drain Manifold (Robert Bosch VE).

Poor Quality Fuel / Fuel Contaminated
with Gasoline

oK
4

Verify by Operating From a Temporary
Tank With Good Fuel. Check for
Presence of Gascline. Replace
Fuel/Water Separator Filter.

Air Leak Between the Turbocharger
and the Intake Manifold

OK
A 4

Check/Correct Leaks in the Alr

Crossover Tube, Hoses, Gaskets,
Around Mounting Capscrews, or
Through Holes In the Manifold Cover.

Exhaust Leak at the Manifoki or
Turbocharger

oK
4

Check/Correct Leaks in the Manifold
or Turbocharger Gaskets. Look for a
cracked Manifold.

Malfunctioning Turbocharger

OK

Inspect/Replace Turbocharger.

¥ {Continued)




Base Engine Components Troubleshooting Logic

DODGE Turbo Diesel

Page 8A-17

Low Power (Continued)

Cause Correction

Valve Clearances Incorrect Check/Adjust Valves.

oK
\ A

Injection Pump Internal Malfunctioning Check/Time Pump.

oK
4

Worn or Malfunctioning Injectors Check/Replace Injectors.

OK

4

Malfunctioning Injection Pump Replace Injection Pump.

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

oK
h J

Excessive Exhaust Restriction Check/Correct Exhaust System.




Troubleshooting Logic
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Base Engine Components
DODGE Turbo Diesel

Excessive Exhaust Smoke

Causs

Engine Running Too Cold (White
Smoke)

Comrection

OK

4

Refer to Troubleshooting Logic for
Coolant Temperature Balow Normal.
Inspect Intake Manifold Heater / KSB
Valve for Proper Operation.

Inadequate Intake Air

OK

v

Inspect/Change Air Cleaner. Look for
Other Restrictions.

Air Leak Between the Turbocharger
and the Intake Manifold

oK
\ 4

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

Exhaust Leak at the Manifold or
Turbocharger

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

oK
A 4

Check/Correct Leaks in the Manifold
or Turbocharger Gaskets. Look for a
Cracked Manifold.

Malfunctioning Turbocharger

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

oK

A 4

Inspect/Replace Turbocharger.

More than One Sealing Washer Under
an Injector

oK
\ 4

Check and Remove Extra Washer.

Malfunctioning Injeclors

Check and Replace injectors.

oK
\4

(Continued)
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DODGE Turbo Diesel

Troubleshooting Logic

Page 9A-19

Excessive Exhaust Smoke {Continued)

Cause

Correction

Matfunctioning or Overfueled Injection
Pump

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

oK

v

Replace Injection Pump.

Plston Rings Not Sealing (Biue Smoke)

Perlorm Blow-by Check. Correct as
Required.
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Coolant Temperature Above Normal
Cause Correction
Low CoolantLevet | | Check/Replenish Coolant.
oK

Locate and Correct the Source of the
Coolant Leak. Refer to
Troubleshooting Logic for Coolant
Loss.

lncorrect/Malfunctioning Pressura Cap

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

oK
4

Replace Cap with the Corect Rating
for the System.

High Lube Qil Level

OK

Check/Drain Qil to Correct Level.

Loose Drive Belt on Water Pump/Fan

OK
A 4

Check/Replace Belt or Belt Tensioner.

Inadequate Alr Flaw to the Radlator

OK

\ 4

Check/Repair Radiator Core, Fan
Shroud and Fan Clutch as Required.

Radiator Fins Plugged

oK
4

Blow Debris from Fins

Collapsed Radiator Hose

OK

Check/Replace Hose,

4 (Continued)
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Coolant Temperature Above Normal (Continued)
Cause Correction
Malfunctioning Temperature | | Verify that the Gage and Temperature
Sensor/Gage @@= [T Sensor are Accurate.
oK
A 4
Malfunctioning; IncorrectorNo . | | Check/Replace the Thermostat.
Thermostat [
OK
4
Make sure the Fill Rate Is not Being
Airin the Cooling System | | Exceeded and the Correct Vented
Thermostat is Installed.
oK ‘
Check for Loose Hose Clamps.
it Aeration Continued, Check fora
Compression Leak Through the Head
Gasket.
Malfunctioning Water Pump | | Check/Replace the Water Pump
OK
4
Incorrect Injection Pump Timing | | Verify Pump Timing Marks are Aligned.
Check/Time the Injection Pump.
OK
\

Overfueled Injection Pump

oK

Replace the Injection Pump.

4 {Continued})
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Base Engine Components
DODGE Turbo Diesel

Coolant Temperature Above Normal (Continued)

Cause

Correction

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

oK
\ 4

Fiush the System and Fill with Clean
Coolant.

Engine Overfoaded

Yerify that the Engine Load Rating is
Not Being Exceeded.




Base Engine Components Troubleshooting Logic

DODGE Turbo Diesel Page 0A-23
Coolant Temperature Below Normal
Cause ' Correction
Too Much Air Flow Across the Radlator | | Check/Repair Viscous Fan as Required.
oK
\ 4
incorrect Thermoatat, Broken
Thermostat Jiggle Pinor ~ looveooooo] Check/Replace Thermostat.
Contamination in Thermostat
OK
\ 4
Temperature Sensor or Gage ] Verity that the Gage and Sensor are
Malfunctioning. e Accurate.
oK
4
Coolant Not Flowing by Temperature ﬁ Check/Clean Coolant Passages.
Sensor [Tttt




Troubleshooting Logic Base Engine Components
Page 9A-24 DODGE Turbo Diesel

Coolant Loss

Cause Correction

Visually Inspect the Radlator Heater,
............. Hoses and Connectlons to Locate the
Leak.

1 y

It Olt is Present in the Coolant, 