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SAFETY NOTICE

This publications purpose is to provide Technical training information to individuals in the
automotive trade. All test and repair procedures must be performed in accordance with
manufacturers service and diagnostic manuals. All warnings, cautions, and notes must
be observed for safety reasons. The following is a list of general guidelines:

¢ Proper service and repair is critical to the safe, reliable operation of all motor vehicles.

e The information in this publication has been developed for service personnel, and can
help when diagnosing and performing vehicle repairs.

e Some service procedures require the use of special tools. These special tools must be
used as recommended throughout this Technical Training Publication, the diagnostic
Manual, and the Service Manual.

e Special attention should be exercised when working with spring-or tension-loaded
fasteners and devices such as E-Clips, Cir-clips, Snap rings, etc., careless removal may
cause personal injury.

¢ Always wear safety goggles when working on vehicles or vehicle components.

o Improper service methods may damage the vehicle or render it unsafe.

¢ Observe all warnings to avoid the risk of personal injury.

¢ Observe all cautions to avoid damage to equipment and vehicle.

* Notes are intended to add clarity and should help make your job easier.

Cautions and Warnings cover only the situations and procedures Chrysler Corporation
has encountered and recommended. Chrysler Corporation cannot know, evaluate, and
advise the service trade of all conceivable ways in which service may be performed, or of the
possible hazards or each. Consequently, Chrysler Corporation has not undertaken any
such broad service review. Accordingly, anyone who used a service procedure or tool that is
not recommended in this publication, must be certain that neither personal safety, nor
vehicle safety, is jeopardized by the service methods they select.

No part of this publication may be reproduced, stored in a retrieval
system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording, or otherwise, without the prior
written permission of Chrysler Corporation.

Chrysler Corporation reserves the right to make changes from time to
time, without notice or obligation, in prices, specifications, colors and
materials, and to change or discontinue models. See your dealer for
latest information. :

Copyright © 1996 Chrysler Corporation
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INTRODUCTICN AND OBJECTIVES

)
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The 1996 Viper Powertrain Book contains information about engine components and
systems that are new and/or different for 1996. The book is divided into two
sections. The 1996 Viper Roadster V-10 engine is covered first. The 1996 Viper
Coupe V-10 engine is covered in the second section of the book. You will see that the
V-10 engine used on the Roadster and Coupe represents significant events in the
history of the Viper’s classic V-10 design.

Upon completion of this book, you should be able to perform the following tasks:

e Identify the differences between the 1996 Viper, Roadster V-10 and the 1996
Coupe V-10

® Perform crankshaft removal and installation procedures
e Identify and repair the cooling and lubrication systems

The information provided will assist in preparing you to service the increasing variety
of Viper V-10s on the road beginning in 1996.



1996 ROADSTER V-10 ENGINE

The Viper Roadster V-10 engine is very similar to previous year’s V-10 engines. In
fact, it would be difficult to immediately identify any differences between the
pre-1996 V-10 and the engine for the 1996 Roadster.

Increased power (see Table 1) is mainly due to a major redesign in the exhaust
system. A change from the previous side exhaust to a rear exit was required to
accommodate the downstream Og sensor for OBD II. This allowed a 30 percent
reduction in exhaust back-pressure and elimination of the air cleaner resonator
while still meeting noise pass-by standards.

Moie: It also makes it sound better.

Table 1 Roadster V-10 Engine Horsepower and Torque Ratings

1 L R Lyt [Ty
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400 HP @ 5,200 RPM 415 HP @ 5,200 RPM

465 Lb. Ft. torque @ 3,600 RPM 480 Lb. Ft. @ 3,600 RPM

Note: Torque and horsepower ratings are approximate. The final compression ratio
remains at 9.1:1.



Driveline improvements for the 1996 Viper Roadster have been made to the following
components:

® Clutch

® Transmission crossmember

e Half-shafts

e Differential and mount
The torque capacity for the hydraulic assisted clutch and pressure plate has been
increased. An idle stage dampener has been added to the clutch disc. This change
reduces gear rattle at idle.

The revised transmission crossmember is constructed of lightweight aluminum.

The torque capacity of the half-shafts has been increased. The helix angle on the
spline shaft has been revised and the diameter of the spline is increased.

A Dana Super 44 differential is used on the new Roadster. This type of differential is
a 216 RIA:

216 = Diameter of the ring gear measured in millimeters

R = Rear

I = Independent

A = Aluminum construction

Externally, the differential looks the same as the previous year’s (fig. 1). Internally,
this differential contains a larger ring and pinion gear than before. The final drive
ratio remains 3.07:1.

The ladder beam (or ladder bar) has been deleted for 1996. The differential is

retained at the pinion nose by an aluminum crossmember which is bolted to the
frame directly above the differential.
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The Coupe is equipped with an adjustable pedal system that allows about 4 inches of
fore and aft pedal adjustment. The pedals are adjusted using a knob recessed into
the knee bolster beneath the steering column (fig. 2).

To adjust the pedals:
® Adjust the seat to a comfortable driving position
e Adjust the pedals to a position that allows full pedal travel

It may be necessary to make further small adjustments to find the best seat/pedal
position.

Do not adjust the pedals while the vehicle is moving. Always adjust the
pedals while the vehicle is parked.
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96001-175

Figure 2 Pedal Adjustment Knob



NOTES:




ORI EAY ERISS
T el

T Er
o . B
e G Y

T

P 9 e

The V-10 engine for the Coupe has significant differences compared to its 1996
Roadster counterpart. The engine is slightly smaller and leaner in size. The overall
weight of the engine is reduced by approximately 80 pounds. Again, more power is
achieved in the Coupe’s V-10 engine as illustrated in Table Two.

Table 2 Roadster vs. Coupe V-10 Engine Horsepower and Torque Ratings

415 HP @ 5,200 RPM 450 HP @ 5,200 RPM
480 Lb. Ft. torque @ 3,600 RPM 490 Lb. Ft. @ 3,700 RPM
9.1:1 Compression ratio 9.6:1 Compression ratio

Torque and horsepower ratings are approximate.

A visual comparison of the Roadster’s engine to the Coupe’s engine reveals some
obvious physical differences between the two (fig. 3). The Automatic Belt Tensioner is
located lower and closer inboard to the engine. The Generator and the idler pulley
are relocated also. The Generator was relocated to provide a space increase at the
front of the engine. The additional space is used to accommodate a revised cooling
‘system design which is discussed in more detail later in this section. This also

makes room for the Throttle Synchronization Shaft which is covered later in this
section also.

“oze: A/C s standard on all 1996 Coupes. It will be optional in 1997.

Another significant difference exists with the cylinder liners. On the Roadster V-10
-engine, the cylinder liners are slip fit into the block. They are also serviceable as a
complete cylinder liner assembly. The cylinder block for the Coupe is sand cast
aluminum alloy (same as Roadster) with pressed-in dry, cast liners. These liners are
‘pressed in place during block machining and are not serviceable items. More
information on the engine block is covered later in this section.
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Figure 3 Roadster and Coupe V-10 Engine Comparison
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The engine block is manufactured using a new, refined casting process. The
casting has resulted in a substantial reduction in weight. Also contributing t
weight savings is the elimination of the oil pump pick-up tube. The oil pump
pick-up is now cast into the aluminum oil pan (fig. 4).

new
o the

OIL PICK-UP
AND SCREEN

OIL PUMP OIL PAN
INLET (BAFFLE REMOVED)

96001-045

Figure 4 Oil Pan
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Powertrain

The main bearing caps are now cross-bolted (fig. 5). This helps make the bottom end
of the engine more rigid.

MAIN BEARING CAP
CROSS BOLTS

96001-042

Figure 5 Main Bearing Caps
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The torque sequence and torque values are different for the Coupe (fig. 6). First,
tighten all the 9/16” bolts to 45 ft./Ibs., in sequence, and then to 85 ft./lbs. After
that, all 7/16” bolts are tightened to 40 ft./lbs.

TORQUE
STEP (FT-LBS)
A1 45

TORQUE A2 85
VALUE
‘ A3 40

96001-041

Figure 6 Main Bearing Cap Torque Sequence
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ENGINE SYSTEMS

This section describes the components found in the engine systems of the Coupe’s
V-10 engine that are different from the engine found on the Viper Roadster. It is
important that you remember that although there are many similarities, even as far
as service procedures go, you must make sure to reference the appropriate Service
Manual when performing any service procedure. There are some subtle, yet
important differences between the two. It is important that you keep this in mind
when servicing the Viper V-10 engine.

13
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The cylinder head has two additional passages cast through the extreme ends of the
cylinder head (fig. 7). The cylinder head is approximately seven pounds lighter as a
result of a refined casting process. This has resulted in the relocation of the
thermostat and ECT Sensor. Engine coolant temperature is controlled more
efficiently in this design (fig. 8). The distance that the coolant must flow is reduced.
With the thermostat and bypass tube located closer to the water pump and radiator,
fluid flow is acted upon more quickly by the position of the thermostat. With the
relocation of the thermostat, the upper radiator tube has been eliminated.

EXHAUST INTAKE
VALVE VALVE

COOLANT
PASSAGES

96001-116

Figure 7 Cylinder Head Coolant Passages
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Figure 8 Coolant Flow Comparison
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The Thermostat has been relocated from the rear of the engine to the front of the
engine, below the Intake Manifold (fig. 9). This move was made possible by relocating

the Generator and integrating the Generator mounting bracket into the new chain
case COver.

The thermostat is similar in basic function and operation to previous designs.

NG s
T 2 o

Figure 9 Thermostat Location

96001-119
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The capacity and requirement for engine oil is reduced because of the overall
reduction in size of the engine. The engine oil capacity of the Roadster V-10 engine is
9.5 quarts with the filter, and 9.0 quarts without the filter. On the Coupe, the engine
oil capacity is 7.5 quarts with the filter and 7.0 quarts without the oil filter.
Obviously, not being aware of this could result in englne performance degradation
and possible long-term damage.

The engine oil filter adapter has had a slight design modification. The adapter has
been constructed in such a way so that the oil filter protrudes downwards
(figs. 10 & 11).

Anytime the Oil Filter Adapter gasket is removed, it must be replaced.

18



ENGINE WARNING OIL GAUGE
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OIL FILTER OIL FILTER
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96001-120

Figure 10 Engine Oil Filter Assembly

CHAIN CASE
COVER

oL ML
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ADAPTER INLET

96001-121

Figure 11 Engine Oil Filter Adapter
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Previously it was mentioned that there are some changes on the Coupe’s engine that
may not be so apparent upon visual inspection. Though the Engine Oil Cooler is
virtually unchanged on the Coupe, there is one important fact to be aware of when
servicing this assembly. The torque specification for the Oil Filter Adapter-to-Oil
Cooler Line fitting is reduced from 35 ft. Ibs. on the Roadster to 25 ft. lbs. on the
Coupe. '

A new engine oil level dipstick is used on the Coupe. This dipstick has three
markings - MIN, 2 qgts., and MAX (fig. 12).

The dipstick is calibrated for 2 quarts between the MIN and MAX marks. This can
provide you with a more precise indication of the oil level. Before checking the oil
level of a customer’s vehicle, ensure that the engine has been OFF for at least five
minutes and that the vehicle is on a flat surface.

ENGINE OIL LEVEL DIPSTICK

N\

MIN |2qts [MAX  SEE OWNERS MANUAL FOR OIL TYPE / [

96001-122

Figure 12 Engine Oil Dipstick
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This section of the book focuses on the physical changes to engine components that
are used for fuel and spark control operations. For further information regarding fuel
and spark control operation you may refer to the “Fuel and Ignition” book.

PRRENEI R S S b A B SN

The air cleaner assembly has been redesigned for the Coupe V-10 (fig. 13). This
modified design draws air through the outside air duct versus above the radiator
shroud.

22
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96001-124

Figure 13 Air Cleaner Assembly

23



A Throttle Synchronization Shaft has been incorporated into the throttle body
assembly of the Coupe (fig. 14). The throttle cable controls the left side (driver’s side)
throttle plate and mechanical motion is transmitted to the opposite throttle plate
through the synchronization shaft. This shaft is not an adjustable component. It is
calibrated at the factory and is serviced as a replaceable component only.

The integration of this shaft resulted in the need to relocate the generator. The value
of this design is that only one cable is required and motion of the accelerator cable is
transmitted directly to both throttle plates with virtually no lost motion.

SYNCHRONIZATION
SHAFT

o,

P

96001-125

Figure 14 Throttle Synchronization Shaft
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PCV Valve

The PCV Valve is relocated from the rear of the right cylinder head cover to the front
of the engine, beside the thermostat housing (fig. 15).

SENSOR

o M

X Dlocaii THROTTLE
""‘:F'_ POSITION

/\ \
7@4
THERMOSTAT N

HOUSING —

ENGINE COOLANT
TEMPERATURE
SENSOR

96001-126

Figure 15 PCV Valve Location
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The Engine Coolant Temperature (ECT) Sensor is still located near the thermostat
housing as before (fig. 16). The main difference is that the thermostat and housing
have been moved to the front of the engine, and with it, the ECT. The ECT threads

into the front of the driver’s side cylinder head.

ENGINE COOLANT
TEMPERATURE
SENSOR

THERMOSTAT
HOUSING

96001-127

Figure 16 Engine Coolant Temperature (ECT) Sensor
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Iignition Coil Packs

There are a few components that have been relocated from the rear of the engine
block up to the front, as described previously. With the added room at the rear of the
engine, it was possible to mount the ignition coil packs in a more accessible location
(fig. 17). The coil packs are now mounted to a common bracket and are located
higher and more towards the center of the engine.

#2, #4
#1, #5, #3

‘,4—— IGNITION
COIL PACKS
N>

ELECTRICAL CONNECTORS

96001-161

Figure 17 Ignition Coil Packs
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In this Activity, you will perform removal and installation procedures for various
V-10 engine components and identify differences between the Coupe’s engine and the
Roadster. The class may be divided in two groups. In this case, one group will
perform the Activity on one engine and the other group will perform the same
procedures on the other engine. You will also find service “notes” throughout that
should help identify some of the more subtle differences between the two engines.
Following the outline below, in conjunction with the 1996 Viper Service Manuals for
Roadster and Coupe, perform all the Tasks. As you progress through this Activity,
answer all questions.

For this Task, you will remove the Intake Manifold in order to get a better look at the
PCV and Thermostat.

1. Refer to the 1996 Service Manual and begin the procedures outlined for Intake
Manifold removal.

2. Which service procedure must you perform prior to beginning removal of the
Intake Manifold? ' '

3. Which tools are required for this procedure?

4. Of all the components that you remove or disconnect, which one is attached to
the Air Cleaner Assembly?

After completing the Intake Manifold removal procedures, you will be able to locate
the PCV and Thermostat assemblies. '

5. How is the PCV and Thermostat different on the Coupe compared to the
Roadster?

28



6. How does the PCV system attach to the engine block?

7. What is the Intake Manifold constructed of?

8. “The Intake Manifold is interchangeable between the Roadster and the Coupe.”
TRUE FALSE
9. Set all disassembled pa{rts to the side and proceed to Task Two.

L R S

For this Task, you will remove a cylinder head in order to get a good look at the
pressed-in liners.

10. Refer to the Cylinder Head removal procedures in the Service Manual and
perform the removal procedures. When finished, answer the following
questions.

11. Are the head bolts the same size between the Coupe and Roadster?

YES NO
A weight reduction of about 4 1bs. is achieved by using new bolts.
12. Are the torque procedures the same?

YES NO

13.  What is the maximum out-of-round specification for the cylinder bores?

If this specification is exceeded on the Coupe’s engine, which procedure should
~ you perform?

What tool is used to perform this procedure?

Cylinder liner kits are available for the Roadster V-10. The liners on the Roadster are
serviceable components and deglazing or honing of the bores is not permitted.

14.  Set all disassembled parts to the side and continue with Task Three.

29
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For this Task, pull the Oil Pan and remove one of the Main Bearing Caps.
15. Refer to the Service Manual and perform the Oil Pan removal procedures.

16. What is the engine oil capacity for the Coupe?

17. Remove the baffle.

As described previously, the oil bick—up tube has been modified. The oil pan has an
integral, cast-in passage that runs from the screen to the oil pump inlet.

18. Remove the Windage Tray.

19. By looking at the main bearing caps, how are they different from previous
designs?

20. How many bolts are used for each Main Bearing Cap?

Is this different from Roadster?
YES NO
21. Perform the installation procedures for all parts removed.

The torque specification for the Intake Manifold bolts has been reduced from 200 in.
Ibs. on the Roadster, to 95 in. Ibs. on the Coupe. Torque sequence is the same.

30
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NOTES:













TRAINING CENTERS

Technical Service Training is offered year-round, tuition-freéﬁ‘ at these Chrysler Corporation Training Centers.
The Centers are designed to advance the technical knowledge of Chrysler Corporation authorized Dealers and
their personnel. Employees from Fleet Accounts, Municipal and Government Agencies are invited also.

All technical courses are conducted by professional Automotive Service Training instructors using the latest
training methods. Courses cover dlsassembly, assembly, diagnosis, and problem-solving techniques on each
subject.

All Chrysler Corporation Dealers are furnished schedules, available through the DIAL system, showing courses

offered at the Training Centers. For more information, use the list below for the Training Center nearest you.

EASTERN REGION
NEW YORK

(Regional Training Center)
500 Route #303

Tappan, NY 10983-1508

ATLANTA

(Zone Training Center)

Bailey Park at Barrett, Bidg. 300
1000 Cobb Place Blvd., Suite 370
Kennesaw, GA 30144-3685

BOSTON

(Zone Training Center)
550 Forbes Blvd.
Mansfield, MA 02048-2038

CHARLOTTE :

~ (Zone Training Center)
5009-C West W.T. Harris Blvd.

Charlotte, NC 28269-1861

ORLANDO

(Zone Training Center)

8351 Parkline Bivd., Suite 500
Orlando, FL 32809-7866

PHILADELPHIA

(Zone Training Center)
42 Lee Bivd.

Malvern, PA 19355-1235

PITTSBURGH

(Zone Training Center)
203 Overlook Dr.
Sewickley, PA 15143-2305

RICHMOND

(Zone Training Center)

1011 Technology Park Drive
Virginia Center

Glen Allen, VA 23060-4500

ROCHESTER

(Zone Training Center)

245 Summit Point Dr., Suite 1
'Henrietta, NY 14467-9606

CENTRAL REGION
DETROIT

(Regional Training Center)
26001 Lawrence Ave.
Center Line, Ml 48015-0612

CHICAGO

(Zone Training Center)
1980 Highgrove Lane
Naperville, IL 60540-3934

CINCINNATI

(Zone Training Center)
Enterprise Business Park
2828 E. Kemper Road
Cincinnati, OH 45241-1820

KANSAS CITY

(Zone Training Center)
Lenexa Industrial Park- -
13253 West 98th Street
Lenexa, KS 66215-1360

MINNEAPOLIS

(Zone Training Center)
Plymouth Oak Park

12800 Highway 55
Minneapolis, MN 55441-3840

ST. LOUIS

(Zone Training Center)

5790 Campus Drive
Hazelwood, MO 63042-2386

NEW ORLEANS

(Zone Training Center)

114 North Park Blvd., Suite 11
Covington, LA 70433-7077

" MEMPHIS

(Zone Training Center)

.1680 Century Center, Suite 8

Memphis, TN 38134-8849

MILWAUKEE

(Zone Training Center)

700 Walnut Ridge Drive, Suite 100
Hartland, Wi 5§3029-9385 /

WESTERN REGION

LOS ANGELES

(Regional Training Center)
5141 Santa Ana Street, Suite B
Ontario, CA 91761-8633

DALLAS

(Zone Training Center)

8304 Esters Road, Suite 810
Irving, TX 75063-2234

DENVER

(Zone Training Center)
7022 S. Revere Parkway
Englewood, CO 80112-3932

- HOUSTON

(Zone Training Center)

* 500 Century Plaza Dr., Suite 110 E

Houston, TX 77073-6027 -

PHOENIX

(Zone Training Center)

3421 East Harbour Dr. - Suite 300
Phoenix, AZ 85034-7229

PORTLAND

(Zone Training Center)
16145 S.W. 72nd Ave.
Portland, OR 97224-7743

SAN FRANCISCO

(Zone Training Center)

151 Lindberg Ave., Unit “F”
Livermore, CA 94550-9550

- 2/26/96



WE ENCOURAGE
"PROFESSIONALISM

CERTIFIED

THROUGH TECHNICIAN
CERTIFICATION

DEALER TECHNICAL
OPERATIONS

4> CHRYSLER
Ya¥ CORPORATION

CUSTOMER SATISFACTION
& VEHICLE QUALITY

No part of this publication may be produced, stored in a retrieval
system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording, or otherwise, without the
prior written permission of Chrysler Corporation.

Copyright © 1996 Chrysler Corporation

81-699-96001 ‘ 5M396 PRINTED IN U.S.A.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

