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ABOUT THIS MANUAL

The purchase of this vehicle shows a belief in high quality products manufactured in the USA.
Tiger Manufacturing® (a Division of Taylor-Dunn®), a leading manufacturer of Industrial Tow Tractors and
Ground Support Equipment since 1990, wants to be sure this vehicle provides years of reliable service.
Please continue to read this manual and enjoy this high quality Tiger Manufacturing® vehicle.

This manual is to serve as a guide for the service, repair, and operation of Tiger Manufacturing® vehicles and
is notintended as a training guide. Tiger Manufacturing® has made every effort to include as much information
as possible about the operation and maintenance of this vehicle.

Included in this manual are:
* \ehicle Description
¢ Safety Rules and Guidelines
¢ Operational Information
¢ Operator Responsibilities
* Owner Responsibilities
¢ Control Operation and Location Information
* Maintenance and Troubleshooting Information
¢ Standard Parts List

Before servicing, operating, training or performing maintenance on this or any other Tiger Manufacturing®
vehicle, read the appropriate Tiger Manufacturing® manual.

Each Tiger Manufacturing® manual references the applicable models and serial numbers on the front cover.

Please, be aware of all cautions, warnings, instructions, and notes contained in this manual.

WHO SHOULD READ THIS MANUAL

This manual is intended for use by anyone who is going to operate, own, perform maintenance on, service,
or order parts for this Tiger Manufacturing® vehicle. Each person should be familiar with the parts of this
manual that apply to their use of this vehicle.
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RESPONSIBILITIES

Of the Owner...

The owner of this or any Tiger Manufacturing® vehicle is responsible for the overall maintenance and repairs
of the vehicle, as well as the training of operators. Owners should keep a record of conducted training and
maintenance performed on the vehicle. (OSHA Regulation, 29 CFR 1910.178 Powered Industrial Truck
Operator Training).

Of the Operator...

The operator is responsible for the safe operation of the vehicle, preoperational and operational checks on
the vehicle, and the reporting of any problems to service and repair personnel.

Of the Service Personnel...

The service personnel are responsible for the service and maintenance of the vehicle. At no time should a
service person allow any untrained personnel to service or repair this or any  Tiger Manufacturing®
vehicle. For the purposes of training, a qualified service person may oversee the repairs or services being
made to a vehicle by an individual in training. At no time should an untrained individual be allowed to service
or repair a vehicle without supervision. This manual is not a training guide.

Of the Passengers ...

The passengers are responsible to remain fully seated, keeping their hands, arms, and legs inside the
vehicle at all times. Each passenger should be fully aware of the vehicle’s operation. All forms of recklessness
are to be avoided. Do not engage in horseplay.

.|
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HOW TO USE THIS MANUAL

This manual is organized into Five Chapters containing several sections each:

CHAPTER 1 - GENERAL DESCRIPTION AND OPERATING INSTRUCTIONS

This section describes the major components and how to properly use the Equipment.

CHAPTER 2 - MAINTENANCE

This section outlines the preventative maintenance schedules, general troubleshooting, removal and
installation of various components and includes wiring diagrams and hydraulic schematics.

CHAPTER 3 - OVERHAUL AND MAJOR REPAIRS

This section describes general removal and installation of the three majors assemblies (engine, transmission
and drive axle). For detailed information for overhauling major assembilies refer to CHAPTER 5.

CHAPTER 4 - ILLUSTRATED PARTS LIST

This section provides an illustrated view of various assemblies. The illustrations are accompanied by tables
identifying the parts.

CHAPTER 5 - MANUFACTURERS APPENDICES

This section provides Detailed Maintenance and Repair data for the Major assemblies (Engines,
Transmission, Drive Axle, ETC).
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HOW TO IDENTIFY YOUR VEHICLE

This manual applies to vehicles with the same model and serial numbers listed on the front cover.

These vehicles are designed for driving on smooth surfaces in and around facilities such as industrial
plants and airports. They are not to be driven on public highways.

WARNING: This vehicle is not designed to be driven on public roads or highways. It is available
in maximum designed speed of 15 mph. Do not exceed the maximum designed speed.
Exceeding the maximum designed speed may result in steering difficulty, and/or
loss of control. Do not exceed locally imposed speed limits. Do not tow this vehicle
at more than 5 mph.

The locations of the model and serial numbers are illustrated below:

Data Plate
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TAKING DELIVERY OF YOUR VEHICLE

Inspect the vehicle immediately after delivery. Use the following guidelines to help identify any obvious
problems:

Examine the contents of all packages and accessories that may have come in separate
packages with the vehicle.

Make sure everything listed on the packing slip is there.
Check that all wire connections, battery cables, and other electrical connections are secure.

Check the tire pressure, tightness of lug nuts, and for any signs of damage.

Check the operation of each of the following controls or components:

e Accelerator

Brake

Hand Parking Brake (optional)
Ignition Switch

Shifter

Headlights and Brake/Tail lights
Steering Wheel

Horn

What To Do If a Problem is Found

If there is a problem or damage as a result of shipping, note the damage or problem on the bill of lading and
file a claim with the freight carrier. The claim must be filed within 48 hours of receiving the vehicle and its
accessories. Also, notify Tiger Manufacturing® of the claim.

If there is a problem with the operation of the vehicle, DO NOT OPERATE THE VEHICLE. Immediately
contact Tiger Manufacturing® and report the problem. The report must be made within 24 hours of receiving
the vehicle and its accessories.

WARNING: Only properly trained personnel authorized to repair, modify, or adjust any part of

this or any Tiger Manufacturing® vehicle is a factory authorized service technician.
Repairs made by unauthorized personnel may result in damage to the vehicles
systems which could lead to an unsafe condition resulting in severe bodily injury
and/or property damage. Unauthorized repairs may also void the vehicles warranty.

|
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CHAPTER 1 - SECTION 1
TIGER TC-50 - MC-TC50-03EF

CHAPTER 1
SECTION 1: DESCRIPTION

1. Purpose of Equipment

The Tiger tow tractor is designed for airline, industrial, commercial, and railroad material towing operations.
The engine, transmission, and driveline are designed to deliver high-towing capacity with smooth operation.
The physical layout of the Tiger tow tractor combines easy-to-operate controls, specially designed safety
features, and easy access for maintenance.

2. Description of Unit

The Tiger tow tractor is a four-wheeled, two-wheel-drive towing vehicle powered by an industrial engine, an
automatic transmission, and a heavy-duty drivetrain. The unit is approximately 103.5” long (less hitch), 55.5”
wide and 63" high (less cab) with a wheel base of 58.5”. The total weight of the unit depends on the drawbar
pull and the options installed. The total weight can vary from 4200 to 7800 Ibs.

3. Physical Description of Major Components

Introduction: The physical descriptions that follow are meant to help the reader gain a better understanding
of the major systems that are part of the Tiger tow tractor.

A. Engine:
The Tiger tow tractor is equipped with a heavy duty industrial engine.
Engine Specifications:
Please refer to the engine manufacturer’s data in Chapter 5 - Manufacturer’'s Appendices.

B. Transmission:
The Tiger tow tractor is equipped with a heavy-duty industrial automatic transmission.
The transmission is equipped with three speeds forward and one reverse.

C. Drive Axle:

The drive axle is designed specifically for industrial use. Various gear ratios are available
depending on customer requirements.

D. Drive Shaft:

The drive shaft uses two universal joints and a sliding spline coupling to deliver effective and quiet
power transfer between the transmission and drive axle.

11.1
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CHAPTER 1
SECTION 1: DESCRIPTION (CONT)

3. Physical Description of Major Components (Cont)

E. Service Brake:
The service brake system consists of a dual-system hydraulic design with a split reservoir
master cylinder equipped with a hydraulic assist. There are two calipers per rear wheel.

F. Parking Brake:
The parking brake is operated by a mechanical lever that actuates a drum and band at the
transmission output or a caliper and disc at the drive axle input.

G. Suspension:
Both the drive axle and steer axle use semi-elliptic, multi-leaf springs.

H. Steer Axle:
The Tractor is equipped with a heavy duty steer axle. Steering is controlled Hydrostatically through
the use of hydraulic power supplied by an engine driven pump resulting in smooth and comfortable
control of the tractor.

I. Wheels:
The standard front wheels are approximately 6.5” wide, 15” outside diameter with a
five-hole bolt pattern. The standard rear wheels are approximately 7” wide, 28" outside
diameter with an eight-hole bolt pattern.

J. Tires:
Pneumatic -
Pneumatic tires have a tubeless design and are rated for the specific weight, depending
on the model and capacity, of the tractor. Pneumatic tires are best suited for maximum
traction and a smoother ride.

Solid-mount and poly-fill -

when operating conditions cause frequent punctures or other physical damage to the tires,
standard pneumatic tires can be filled with a poly-fill compound. The resulting ride is rough

when compared to pneumatic tires. Another alternative in severe conditions is solid-mounted tires.
These too, ride rough, but can reduce down time when applied in the right conditions.

K. Fuel System:
The fuel varies with fuel type, typically the system consist of the fuel cell, connecting lines,
filters, and fuel pump. The gasoline fuel cell is constructed from stainless steel with
welded seams and is pressure-tested to ensure safe operation. With a capacity of 13 gallons,
it is generally sufficient for an eight-hour shift. The Liquid Propane fuel cells are constructed from
Steel or Aluminum. European models feature a 64 Liter capacity fuel cell and North American
models feature a 33 Pound capacity fuel cell.

L. Electrical System:

Electrical power is supplied by means of a heavy duty alternator and is stored by an
industrial 12-volt storage battery with a negative chassis ground.
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CHAPTER 1
SECTION 1: DESCRIPTION (CONT)

3. Physical Description of Major Components (Cont)

M. Chassis:
The chassis is a heavy-duty welded unibody fabricated from 6” channel steel beams.
The cross members are fabricated from 4” by 6” steel angle.
The side panels are also welded to the frame.

N. Towing Hitch:
The tractor can be supplied with several different types of towing hitches mounted both front
and rear. The two most common are the “E” Hitch (usually mounted rear) and the Pintle Hitch.
Any style hitch can be welded or bolted to the tractor, and generally will tow anything up to
the drawbar pull limit of the tractor.

O. Seats/Seat Belts:
The seats provided with the tractor vary with customer specifications. Generally, the seats
provided are ergonomically designed to reduce operator fatigue and are adjustable to ease
operation. Seat belts are optional.

P. Cab:
One common option for the tractor is a cab. This allows for greater operation comfort when
outdoor use is the norm. The cab options include a dome light, windshield wiper,
heater/defrost, and a fan.

Q. Fasteners:
Tiger tractors are designed for easy access for maintenance and service. To help with this,
special fasteners are used in certain areas such as the engine side panels and the dash board.
In other areas, weld nuts are used so that service personnel can remove panels with ease.

R. Hood Gas Struts:
Tiger tractors use gas struts to assist in opening and holding the hood open.
To open hood: disengage hood latches at each front corner, lift hood up and engage
hood prop rod.
To close the hood: disengage prop rod, lower hood and secure with latches.
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CHAPTER 1
SECTION 2: OPERATION

1. Controls and Instruments

A. Parking Brake:
The parking brake lever is located to the right of the operator. Pulling the lever towards the rear
of the tractor will engage the parking brake. Pushing the lever forward disengages the parking brake.
The parking brake lever is adjustable, turning the handle to the right increases brake force, turning
to the left decreases force on the brake. If parking brake requires adjustment contact properly
trained maintenance personnel.

WARNING: FOR THE SAFETY OF THE OPERATOR AND OTHERS, THE PARKING BRAKE MUST BE
ENGAGED WHENEVER THERE IS NO OPERATOR IN THE DRIVER’S SEAT AND WHENEVER
THEENGINE ISOFF.

B. Service Brake:
The service brake pedal is located directly below the steering wheel. By using his/her foot,
the operator can apply pressure to the pedal, thereby engaging the hydraulic braking system
and slowing the tractor down. Greater force will give greater braking effect.

C. Instruments:
Gasoline powered tractors are equipped with a Fuel Level Gauge on the dash panel, this indicates
the level of fuel in the fuel cell. Liquid Propane powered units are equipped with a fuel level gauge
mounted to the fuel cell. All units are equipped with an Hour Meter (located on the firewall in
the engine compartment) it shows how many hours the engine has been running and is used by
service personnel to determine when periodic maintenance is to be performed. (It does not operate
when the engine is “Off” and the ignition switch is “On”).
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CHAPTER 1
SECTION 2: OPERATION (CONT)

1. Controls and Instruments (cont

D. Electrical Accessories:
1. Wiper Switch:
The windshield wiper switch (if equipped) is located on the dash to the right of the
steering wheel. There are two versions of the switch; one toggles right and left; and the
other toggles up and down. One the one that toggles right and left, left is “Off” and right
is “On”. One the one that toggles up and down, down is “Off” and up is “On”.

2. Blower Switch:
On units equipped with heaters, the blowers switch is located on the dash to the right
of the steering wheel. It has three speeds. Rotating the switch fully counterclockwise
turns it “Off”. Clockwise from “Off”; is “Low”,” Medium” and” High” settings.

3. Fan Switch:
On units equipped with fans for operator comfort, the switch is located on the fan.
It has two speeds. When the switch is centered, it is “Off".

4. Dome Light:
On units equipped with a dome light, the switch is located on the dome light.

E. Shifter:
The shifter is located to the right of the operator. It allows the operator to select the direction of
travel. On two-speed models, it is labeled with “R” for Reverse, “N” for Neutral, and “D” for Drive or
forward.
Your vehicle is equipped with a Shift Inhibitor Lockout that prevents changing gears unless the brake
pedal is firmly depressed. There is a green indicator lamp on the transmission tunnel in front of the
shifter. Before attempting to move the shift lever, firmly apply the foot brake untill the light turns on.

F. Ignition Switch:
The ignition switch is located on the dash panel to the left of the steering column. It has three
positions: Fully counterclockwise is the “Off” position, clockwise from “Off” is “Run”, then “Start”.
The ignition switch has an ‘Anti-Restart” feature. This feature will not allow the starter to be engaged
more than one time without returning the switch to the ‘Off’ position before attempting a restart.
This protects the starter from the damage that is caused when the starter is engaged while the
engine is running.
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CHAPTER 1
SECTION 2: OPERATION (CONT)

1. Controls and Instruments (cont

G. Accelerator Pedal:
The accelerator pedal is located on the floorboard in front of the operator and to the right of the
brake pedal. Itis used to control engine speed. When the transmission is in gear, pressing down
on the accelerator pedal will increase the speed of the tractor (either forward or reverse). Using
greater pressure will cause faster acceleration. It is best to use enough pressure to obtain a
smooth acceleration.

WARNING:

H. Steering:

ALWAYS CHECK FOR PERSONNEL OR OBJECTS BEFORE MOVING TRACTOR IN ANY

DIRECTION.

The steering wheel is located directly in front of the operator. It controls the direction
the front wheels turn, and thereby which direction the tractor is traveling.

I. Hood Gas Struts:
These gas struts assist in opening and holding the hood over the engine compartment.
To open hood: disengage hood latches at each front corner, lift hood up and engage
prop rod. To close hood, disengage prop rod and lower hood. Secure with latches.

2. Safety Precautions

A. General

WARNING:

CAUTION:

FAILURE TO COMPLY WITH THE OPERATING PROCEDURES CONTAINED IN THIS MANUAL
CAN RESULT IN SERIOUS INJURY OR DEATH. DO NOT MODIFY UNIT IN ANY MANNER.
TIGER MANUFACTURING CORPORATION HAS TAKEN A GREAT CARE TO PRODUCE
EQUIPMENT THAT IS SAFE AND FUNCTIONAL. HOWEVER, SAFETY OF THE OPERATOR
AND THE SURROUNDING WORKING AREAS IS GREATLY DEPENDANT UPON THE

OPERATOR AND HIS/HER KNOWLEDGE OF THISUNIT’S OPERATION.

EVERYONE WHO IS TO OPERATE THE EQUIPMENT MUST READ AND UNDERSTAND THE
INFORMATION CONTAINED IN THE OPERATION SECTION OF THIS MANUAL. TIGER
MANUFACTURING CORPORATION RECOMMENDS TO OUR CUSTOMERS THAT OPERATORS
BE REQUIRED TO READ THE OPERATION SECTION. THEY SHOULD SIGN A FORM, STATING
THEY HAVE READ THE OPERATING INSTRUCTIONS AND THAT THEY UNDERSTAND THE
CONTENTS THEREOF. MISUSE OF THIS EQUIPMENT CAN USE DAMAGE TO THE EQUIPMENT
AND SURROUNDING PROPERTY.

1.2.3
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CHAPTER 1
SECTION 2: OPERATION (CONT)

2. Safety Precautions (cont)

B. Operator’s Responsibilities:
Always check for a clear path in the direction of travel. Sound horn before backing unit, when
entering or crossing any existing traffic, and when turning blind corners. Be aware of your
surroundings, of personnel, and other equipment.
Always check unit prior to use for proper operation of the following systems: parking brake,
horn, lights, tires, steering, and service brakes. If any of these systems are not operational,
report them and do not operate unit until problems are corrected.

Always engage parking brake before starting or dismounting unit for any length of time.

Always bring unit to a complete stop and allow unit to return to idle before shifting from
“Forward” to “Reverse” or “Reverse” to “Forward”.

Never dismount or allow passengers to mount or dismount the unit without coming to a
complete stop and engaging the parking brake.

Never carry more passengers than the unit is designed to carry.

WARNING: NEVER ALLOW ANY PART OF YOUR OR YOUR PASSENGER’S BODY TO EXTEND
BEYOND THE OUTER PERIMETER OF THEUNIT. COMING INTOCONTACTWITH
STATIONARY OBJECTS WHILEUNIT IS IN MOTION CAN CAUSE SERIOUS INJURY OR
DEATH.

Always keep hands and other body parts away from moving or rotating parts such as tires, wheels,
engine pulleys, and axles. Always wear protective footwear or other appropriate clothing when
working around unit.

Always check that the load is secure and properly connected to the unit before moving.

Always allow plenty of braking distance, taking into consideration the load being towed and the
driving conditions.

Do not operate at speeds inconsistent with conditions. Slow unit down when turning corners.
Remember when towing heavy loads that turning sharp corners at any speed can cause the load
to shift or turn over. The load could also continue traveling in a straight line, causing the tractor
and load to be at right angles to each other, resulting in jackknifing.

Never use the unit to push a load.

Always use the hitch when towing loads.

Never exceed the towing capacity of the unit.
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CHAPTER 1
SECTION 2: OPERATION (CONT)

2. Safety Precautions (cont)

B. Operator’s Responsibilities (cont):

Do not attempt to adjust engine speed governor or any other safety-related item. Report all
defects to trained maintenance.

Do not adjust or bypass electrical safety systems.

Never remove radiator cap when engine is hot. Serious injury can result.

Do not refuel unit while engine is running.

Do not refuel near any source of ignition. Do not smoke while refueling.

Do not fill fuel cell above bottom of filler tube screen. Clean up any spilled fuel.

Do not store fuel in containers not specifically made for the fuel used.

Do not store fuel near ignition source.

Do not use the unit’s battery to start other equipment.

Never drive unit on grade greater than 15 degrees.

Know and follow your employer’s safety rules and the rules in this manual.
C. Mechanic’s Responsibilities:

When operating unit, follow the operator’s responsibilities stated above.

Do not wear jewelry or loose clothing while working on the unit. These and similar items can
get caught in moving parts and can cause serious injury.

Always keep hands and other body parts away from moving or rotating parts such as tires,
wheels, engine pulleys, and axles. Always wear protective footwear or other appropriate clothing
such as gloves when working around unit.

Never attempt to adjust belt tensions while engine is running.

Always remove positive battery cable when working under unit or working in engine compartment.

Do not smoke while working in engine compartment. Battery fumes and fuel vapors are
EXPLOSIVE.
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CHAPTER 1
SECTION 2: OPERATION (CONT)

2. Safety Precautions (cont)

C. Mechanic’s Responsibilities (cont):

Use care when handling battery. If any electrolyte is spilled on you or your clothing, flush
area with large quantities of water. Wear gloves when cleaning up spilled electrolyte.

WARNING: BATTERY ELECTROLYTE ISACID AND POISONOUS. IFANY ISSPILLED ON YOUR SKIN
OR CLOTHING, FLUSH IMMEDIATELY WITH AMPLE AMOUNTS OF WATER FOR AT
LEAST 15 MINUTES. IF INEITHER CASE ABURNING SENSATION OR BURN IS PRESENT,
SEEKMEDICALATTENTION. IFANY ELECTROLYTE IS INGESTED, SEEK MEDICAL
ATTENTION IMMEDIATELY.

Do not short out battery; serious injury might result.

Do not remove radiator cap while engine is hot. Coolant is under pressure and will spray if cap
is removed, causing serious burns.

Do not touch engine, exhaust system, or hydraulic lines while engine is hot. Serious burns can
result.

Always check safety-related items whenever servicing unit. Some of these include service brakes,
brake-fluid level, parking brake adjustment, steering, lights, wheels, tires, tire pressure, and horn.

Always use jack stands when working under unit. If using a hydraulic lift, make sure the safety
latch is in place before starting work.

Avoid using harsh chemicals or solvents on wiring, other composite or plastic parts and on painted
surfaces.

Always check cables and belts when unit is in for service.

Never attempt to disassemble any tire-and-wheel assembly without first deflating the tire
completely.

Never reuse damaged parts in a tire-and-wheel assembly.

Always use safety cage or a proper mechanical apparatus when disassembling and re-assembling
tire-and-wheel assemblies.

Always check all fasteners on the unit while unit is in for any types of service. Use grade eight
hardware where replacement is required.

Always check the torque on the wheel lug nuts. Using a torque wrench, retighten the lug nuts.
(Front, 90 to 100 ft-Ibs; rear 9/16 studs, 110 to 120 ft-Ibs).
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3. Procedures

CHAPTER 1
SECTION 2: OPERATION (CONT)

A. Preliminary checks:
Check the following items as the start of each shift:

Fuel level

Tire pressure and tire condition

Engine oil level

Engine coolant level at the coolant recovery tank
Parking brake

Service brake

Brake fluid level

Lights

Horn

Seat belts (if equipped)

B. Driving Instructions:

1. Starting unit:
a.
b.
C.

2. Driving unit:

—RTTS@Tmoo0TY

Apply parking brake.

Remove wheel chocks (if equipped).

Using your left hand turn and hold ignition key fully clockwise to crank engine.
When engine starts, let the ignition switch return to the “Run” position.

Turn lights on.

Fasten seat belt (if equipped).

Firmly apply service brake so that the Shift Inhibitor light is on.
Release parking brake.

Check for objects or personnel in the intended direction of travel.
Place transmission shifter in desired gear.

Place both hands on steering wheel.

Slowly release service brake.

Slowly depress accelerator pedal until desired travel speed is reached.
Adjust speed to driving conditions.

Slow unit and sound horn when turning blind corners.

Slow unit and sound horn when approaching other equipment and personnel.

3. To slow or stop unit:
Slowly release accelerator pedal and gently depress service brake, if needed.

4. To stop unit quickly:
Release accelerator pedal and press hard on service brake.

1.2.7
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3. Procedures (cont
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B. Driving Instructions (cont):

5. To change direction:

a.

mF@~oaoso

Come to a complete stop, holding service brake down so that the shift inhibitor light
is on.

Check for objects or personnel in intended direction of travel.

Place transmission shifter in desired gear.

Place both hands on steering wheel.

Slowly release service brake.

Slowly depress accelerator pedal until desired travel speed is reached

Adjust speed to driving conditions.

Slow unit and sound horn when turning blind corners.

Slow unit and sound horn when approaching other equipment and personnel.

6. To dismount or park unit:

a.

mF@Toaoo

Come to a complete stop in an area out of the path of other traffic or at a
designated parking zone. Take care not to block safety zones, loading ramps, or
footpaths with the unit or with the load.

After coming to a complete stop, hold service brake down.

Place transmission in Neutral.

Engage parking brake; release service brake.

Turn lights off.

Turn ignition switch off (fully counterclockwise).

Remove seat belt (if applicable).

Check for traffic before dismounting.

If unit is equipped with wheel chocks, place chocks under the front and back of the
left rear wheel.
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CHAPTER 1
SECTION 2: OPERATION (CONT)

3. Procedures (cont

C. Towing Instructions:

WARNING: DO NOT EXCEED THE TOWING CAPACITY OF THEUNIT. THISWEIGHT LIMIT INCLUDES
ALL ITEMS IN TOW AND LOADS THEY CONTAIN.

CAUTION: BEFORE TOWING ANY LOAD, CHECK THE FOLLOWING ITEMS —

CONDITION OF TOWING HITCH.

CONDITION OF TOW BAR.

CONDITION OF ALLWHEELS AND TIRES.
CONDITION OF BULKHEAD COVERS (IF EQUIPPED).
CONDITION AND PRESENCE OF SAFETY CHAINS.

1. To tow:

a. Check the load. Be sure all parcels are secured.

b. Back unit up to load and attach load to towing hitch. When dismounting unit -place
transmission in Neutral and apply parking brake.

C. Attach safety chains.

d. Disengage trailer’s parking brake and remove chock blocks. Watch for any
movement in theload when disengaging trailer brake or removing chock blocks.

e. While towing, make your starts and stops as smooth as possible, allowing for

slack in the load’s towing system.

f. When approaching traffic or making turns, slow unit and sound horn.

g. Be aware of other units and personnel.

h Make wide turns allowing clearance for complete load.

[ Adjust speed to load and driving conditions.

] When approaching a bridge, make sure the combined weight of the unit and load
does not exceed the load limit of the bridge.

k. When destination is reached, place unit in Neutral and apply parking brake. Apply
trailer brake or place chock blocks under load wheels. Disconnect load from towing
hitch and safety chains.

1.2.9
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CHAPTER 1
SECTION 2: OPERATION (CONT)

3. Procedures (cont

D. Emergency Procedures:

CAUTION: AS THE OPERATOR, YOU WILL HAVE THE GREATEST IMPACT ON THE GENERAL
SAFETY OF YOUR ENVIRONMENT. AS YOU GET USE TO APARTICULAR PIECE OF
EQUIPMENT, YOUARE INABETTER POSITION THAN ANYONE ELSE TO NOTE
MALFUNCTIONS OR ABNORMALITIES. DO NOTATTEMPT TO CORRECT THESE
PROBLEMS YOURSELF; REFER REPAIRS TO THE PROPER DEPARTMENTS.
HOWEVER, IF THE PROBLEM HAS TO DO WITH A SAFETY-RELATED PART OF THE
UNIT (SERVICE BRAKES, PARKING BRAKE, STEERING, ETC.), REPORT THE
PROBLEM USING YOUR EMPLOYER’S PROCEDURES. DO NOT OPERATE UNIT UNTIL
THE PROBLEM IS CORRECTED.

IN CASE OF FIRE: Bring unit to a complete stop, place transmission in Neutral. Engage parking brake
and shut unit down. Exit unit and call for help.

FIRE EXTINGUISHER: Some units are equipped with fire extinguishers. If you feel confident in its
operation in advance of an emergency, you will most likely use it properly. If after reading this procedure
you still do not feel confident in its operation, check with your supervisors. In some cases, in-service
training is available by qualified instructors who will not only explain operation, but will demonstrate its
proper use. Fire extinguishers are classified by the type of fire for which they are designed to extinguish
or put out.

The following list describes types of Fire Extinguishers
Class A: Ordinary Combustibles —wood, cloth, paper, rubber, most plastics, and
other common materials that burn easily.

Class B: Flammable Liquids — gasoline, oil, grease, tar, oil-based paints, lacquer
and flammable gas.

Class C: Electrical Equipment — energized electrical equipment, wiring, fuse panels,
circuit breakers, machinery and appliances.

Use of a Dry chemical — Type ABC will extinguish the fire classes shown above.
To use a dry chemical, ABC-type extinguisher (the type offered as an option with Tiger Tractors):

. Stand back about 10 feet from fire.

. Pullring pin, while holding extinguisher upright.
Aim at base of flames.

. Squeeze handle to release chemical.

. Sweep from side to side at base of flames.

aRrwN R
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3. Procedures (cont

D. Emergency Procedures (cont):

SERVICE BRAKE FAILURE: If the service brake system fails, the parking brake can be used to slow
the unit quickly. Disengaging the accelerator (if engaged) will also have the effect of slowing the unit.
Once the unit is idle, gradually engaging the parking brake will make for a smooth stop.

STEERING FAILURE: In the event the steering fails, slow unit as quickly as conditions permit.
Engage parking brake and shut down unit.

TIRE FAILURE: If you experience a tire “blow out” or a flat tire while operating the unit,
slow unit to a complete stop, Engage parking brake and shut down unit.

ENGINE FAILURE: If the engine fails, locks up, makes loud knocking sounds, oil pressure drops too
low, or if unit is overheating, slow to a complete stop, engage parking brake and shut down unit. Report
the problem to propely trained maintenance personell.

PARKING BRAKE FAILURE: If you are on the unit — stay on the unit. Start engine (if unit is not running)
and engage service brake to stop unit. If you can get help, have someone place wheel chocks under
the unit’s tires, then shut down unit. If you cannot get help, drive unit to a curb on a slight incline.

If unit is facing downhill, turn front wheels into the curb and slowly allow front wheels to touch the curb.
If unit is facing uphill, bring unit alongside curb (within 6”), stop unit, and turn wheels away from the
curb, allowing unit to slowly touch the curb. In any case, DO NOT exit unit if it continues to roll.

If unit is unoccupied and rolling, Tiger Manufacturing does NOT recommend that anyone attempt to

mount the unit. Stay out of the unit's path, warn others, and wait until the unit stops before mounting it
to correct the problem.
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CHAPTER 1
SECTION 3: SPECIFICATIONS AND CAPABILITIES
1. Dimensions and Weights:

Length (excluding coupler) ........ccccevveeee... 103.5inches
WIALh oo, 55.5 inches
Height (withoutcab) ...........ccccvvvveeeeeennnn. 63.0 inches
Height (withcab) ........cccccvvvieiiiieiee, 80.0 inches
Wheel Base ........cooovvvveeieiiiiiiiiiee e 58.5 inches
Minimum Ground Clearance..................... 6.5 inches
Angle of Approach ........ccceeeeeevveevieeneenenn. 24.14 degrees
Angle of Departure ........ccccccvvvvveeeeeeeeennnn. 28.14 degrees
Ramp BreakoverAngle.........cccocvvvveveennnn. 18.44 degrees
Turning Radius ......cevvevevvvvieeeeeeeieeies 115.0 inches
Approximate Weight (without cab)

TCB0 e 6700 pounds
L0 o T 750 pounds

NOTE: Weight will vary depending on options

2. Capabilities:

Drawbar pull capacities by model
TC-50 (rear hitch) .......ccvvvvvvvvveiieee, 5,000 pounds
TC-50 (side hitch) ......cevvveeveiiiiiiiiiiieeeee. Per FedEx Specification 095361000, 8-20-09, 3.3:
“12,000# wheeled load”
Drawbar pull capacity is the amount of weight the unit will pull in a straight line on a level surface (clean,
dry brushed concrete or equivalent), measured at hitch.

3. Enqgine:

Please refer to the engine manufacturer’s data in “ Chapter 5 - Manufacturer’s Appendices”.
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4. Cooling System:

NOTE: For the type of cooling system, Please refer to the engine manufacturer’s data in
“Chapter 5 - Manufacturer’'s Appendices”.

System Capacity ...........cooeeeeeveeeeccciiinns (Approximate) 3 gallons

5. Transmission:

Y o= R Automatic transmission — three -speed with torque
converter.

1070 o] [ o [ External Transmission oil cooler with inline filter.

Fluid Capacity ..........cooeevcvnviniiiiiieeeeeeeen, 12.25 quarts (approx).

Fluid Specification

................................... Type F, Ford ESP-M2C138-CJ

6. Drive Axle:

7.

Y o= SRR Heavy-duty differential drive axle with double
reduction gearbox.

Final Drive Ratio.........cccccveevviiiiiiiee e 20:1

Lubricant Capacity

.................................. 7 quarts (approx)
Fluid Specification.............cccccvvvvveeeeeennnnn. SAE 80W-90, GL-5
Refer to Maintenance Section for filling instructions.

Drive Shaft:

Y o= SR Universal joint, slip-yoke type axle.

Lubricant TYPe .....oooovevvcvevieeeeeeeeeee NLGI Grade No. 2 Lithium grease
Refer to Maintenance Section for service instructions.

|
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CHAPTER 1
SECTION 3: SPECIFICATIONS AND CAPABILITIES (CONT)
8. Braking Systems:

A. Service Brake
Y o= SRR Brake pedal connected to the power booster and

master cylinder with dual (split) ports connected to
............................................................... rear dual caliper/disc brakes (front brakes optional)

Fluid Specification...........c.cccccvvvveveneennnnn. SAE, DOT 3

B. Parking Brake
Y o= SRR Lever-operated independent park brake.

9. Suspension:

Y o= SRR Semi-elliptical leaf springs mounted to frame,
both front and rear

10. Steering:

Y, o= Hydrostatic (Hydraulic assist) Power Steering.

TYPE Of StEEI ...vvvvvviivieeiieeeeeeeie e, Front-wheel only
Refer to unit sections for service data.

11. Tires:

TYpe, Front ... 6.50 x 10 — Industrial
Pressure, Front.........ccccccvvvviviieeeneenneeenn. 100 psi (cold)

TYPE, REAT ....vvvviiiiiiiiieieeeeeeeee e, LT225/75R16 — Industrial
Pressure, Rear ........cccccvvvvvveeeniiiieeneeeenn, 80 psi (cold)

12. Fuel System:

FUBITYPE ..o Varies with application.

Fuel-cell Capacity (gasoline / diesel) ...... 13 US Gallons
............................................................... Fuel cell is constructed from Stainless steel.
Fuel PUumpType......oooo o Electric

13. Electrical Systems:

Y o= SRR 12 volt, negative ground
Battery ....ooooeeeeiiiiiee e 650 CCA, Group 31 (Heavy Duty) with 3/8-16 Studs
AREINALON ... Heavy Duty, 70 Amp output

L |
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SECTION 3: SPECIFICATIONS AND CAPABILITIES (CONT)
14. Chassis:

Y o= SRR All-steel welded unibody, bolt-on firewall and rear deck.

TYPEREAC .....evvviiiiiiiiiiieeeeeieeeee e E-Hitch featuring an alloy steel 1-1/4” pin and manual cable
............................................................... release, rated for unit's towing capacity.

TYPE SIAE vt Manufactured to FedEx Specifications.

B/ 0= 0] ] S Optional

16. Instrumentation:

Switches (Standard) .................oe oo Ignition (anti-restart, with or without key).

LT 10 o = Fuel level (gasoline and diesel); hour meter (mounted in
............................................................... engine compartment). Low fuel level warning (LPG),
............................................................... Mechanical fuel level indicator on tank (LP-CE).
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Option

TT-010-51
TT-020-52
TT-030-54
TT-040-60
TT-050-54
TT-051-55
TT-060-52
TT-070-56
TT-080-59
TT-090-51
TT-110-49
TT-110-58
TT-110-59
TT-120-68
TT-120-69
TT-160-55
TT-180-50
TT-500-60
TT-051-50
TT-100-51
TT-110-51
TT-150-50
TT-150-51

CHAPTER 1
SECTION 4: OPTION LIST

Desc

STANDARD PARTS TC 30/60 FEDEX
FRAME TC-30/60 FEDEX, DSL/GAS
BALLAST TC-50, FEDEX*

ENGINE, FORD, 2.3L, C6, FEDEX
XMSN C6 W/O BK, HI-ST W/FILTER
SHIFT INHIBITOR FWD/REV XM FX
REARAXLE 20:1, TA267 BRZ BUSH
FUEL CELL 13 GAL, STAINLESS
STRGHYDRO, BRK/FLTR, FEDEX
LIGHTS HEAD/BRK/TAIL/REV FEDEX
SEAT,FEDEX,SHORTENED LEVER
HIP RESTRAINT PASSENGER L/CAB
HIP RESTRAINT, DRIVER LESS/CAB
REAR E-HITCH, 1-1/4 PIN FEDEX
SIDE HITCH (FEDEX)

PAINT FEDEX BLK/WHITE
DECALS, FEDEX STD

DRIVE SHAFT 2.3L C6 W/O BRK
SHIFTERFNR

KEYLESS IGNITION

SEAT PASS BUCKET

TIRES FRONT 6.50X10 LRE 2PC
TIRES REAR LT225/75R16 LRD 1PC

14.1
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CHAPTER 1
SECTION 5: STORAGE

1. Oneto Six Months

A. Engine:
For Refer to Chapter 5 - Manufacturer’'s Appendices.
B. Battery:
1. Remove the battery and store separate from unit.
NOTE: Store in a safe location where the temperature does not fall below 32 deg.
Fahrenheit (O deg. Celsius). Cover to protect from moisture and dirt.
2. Check battery monthly and charge as needed.
C. Tires and Wheels:
1. Raise unit so that tires are off the ground and place unit on jack stands.
2. Reduce pressure in tires from 20-15 psi.
3. Spray tires with a rubber preservative.
4. Grease wheel bearings and chassis.

D. Place a warning sign on the steering wheel to inform others that the unit is in storage.

Message should read:

Vehicle requires service before use —
Refer to vehicle service manual for
procedure to return to service.
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CHAPTER 1

SECTION 5: STORAGE
2. Extended Period

A. Engine:

1. Refer to Chapter 5 - Manufacturer’s Appendices.
B. Fuel:

1. Drain fuel from fuel cell.

2. Drain fuel from fuel lines.
C. Battery:

1. Disconnect battery and remove from unit. Store in a safe location where the temperature
does not fall below 32 deg. Fahrenheit (0 deg. Celsius). cover to protect from moisture and
dirt.

2. Check battery monthly and chage as needed.

D. Tires and Wheels:

1. Raise unit so that tires are off the ground and place unit on jack stands.
2. Reduce pressure in tires from 20-15 psi.

3. Spray tires with a rubber preservative.

4. Grease wheel bearings and chassis.

E. Transmission:

1. Drain transmission and fill with new fluid.
F. Chassis:
1. Lubricate all moving parts.
2. Touch up paint.
3. Coat all bear metal with metal preservative or a light coating of grease or oil.
4, Cover seat if unit is stored outside.
G. General:
1. Place a “Caution” sign on the unit’s steering wheel to inform others that the unit is in

storage and has no oil or coolant in the engine and no gear oil in the drive axle and
reduction gearbox.

Message should read:
Vehicle requires service before use —
Refer to vehicle service manual for
procedure to return to service.

NOTE: Prolonged storage can damage engine, axle and transmission seals.
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CHAPTER 1
SECTION 5: REMOVING FROM STORAGE

A. Engine:

1. Refer to Chapter 5 - Manufacturer’s Appendices.
B. Fuel:

1. Fill the fuel cell.
C. Battery:

1. Install a fully charged battery.
D. Tires and Wheels:

1. Inspect tread and sidewalls for damage.

2. Inflate tires to proper tire pressure.
E. Transmission:

1. Drain transmission and fill with new fluid.
F. Drive Axle:

1. Check and fill drive axle with oil as needed.
G. Chassis:

1. Lubricate all moving parts.
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CHAPTER 2
MAINTENANCE
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CHAPTER 2
SECTION 1: PREVENTATIVE MAINTENANCE

1. Maintenance Chart

Every two
Weekly | Monthly Semi-Annual| Annually
DAILY months
OPERATION (40 HRS) | (200 HRS) (1200 HRS) | (2400 HRS)
(400 HRS)

CHECK ENGINE OIL LEVEL

CHECK ENGINE COOLANT LEVEL

CHECK FUEL LEVEL

CHECK TRANSMISSION FLUID LEVEL

CHECK SERVICE BRAKE OPERATION

CHECK PARKING BRAKE OPERATION

CHECK TIRE PRESSURE

EXAMINE TIRES FOR WEAR OR DAMAGE

CHECK HORN OPERATION

CHECK ALL LIGHTS FOR PROPER OPERATION
CHECK BRAKE AND BACKUP LIGHTS

CHECK FOR LEAKS (OIL, FUEL, COOLANT ETC)
CHECK SERVICE BRAKE FLUID LEVEL

CHECK BATTERY CONDITION

CHECK CHARGING SYSTEM

RE-TORQUE WHEEL NUTS

CHECK DRIVE AXLE GEAR OIL LEVEL

CHECK DRIVE AXLE MOUNTING

CHECK EXHAUST SYSTEM FOR DAMAGE OR WEAR
CHECK ENGINE AIR CLEANER

CHECK ENGINE AIR INTAKE SYSTEM

CHECK FRONT AXLE FOR DAMAGE AND WEAR
CHECK AND ADJUST SERVICE BRAKE

CHECK AND ADJUST PARKING BRAKE

CHECK ENGINE COOLING HOSES

CHECK DRIVE BELTS FOR WEAR, ADJUST TENSION
CLEAN ENGINE AND RADIATOR

CHANGE ENGINE OIL

CHANGE ENGINE OIL FILTER

CHANGE ENGINE AIR CLEANER

LUBRICATE DRIVESHAFT

LUBRICATE FRONT AXLE AT FITTINGS

LUBRICATE BRAKE PEDAL

LUBRICATE THROTTLE LINKAGE

REPLACE ENGINE PCV VALVE

LUBRICATE FRONT WHEEL BEARINGS, CHECK FOR WEAR
LUBRICATE AND CHECK ALL STEERING COMPONENTS
CHANGE DRIVE AXLE GEAR OIL

CHANGE ENGINE FUEL FILTER

CHECK SUSPENSION FOR DAMAGE OR WEAR
CHANGE TRANSMISSION FLUID AND FILTER
ADJUST TRANSMISSION INTERMEDIATE BAND (FORD C6)
CHANGE HYDRAULIC BRAKE FLUID

CHECK ENGINE PER MANUFACTURES REQUIREMENTS
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CHAPTER 2
SECTION 1: PREVENTATIVE MAINTENANCE (CONT)

2. Daily

A. Check engine oil:
Check oil level on engine’s dipstick. Maintain
the level between the “Add” and “Full” marks.
If the engine has been running ; allow a few minutes
before checking to allow oil to drain down.

TYPICAL

CAUTION: DO NOT OPERATE THE ENGINE IF THE OIL IS BELOW THE “ADD”
MARK ON THE DIPSTICK.

To add oil:
1. Using the same type of oil that is in the crankcase, gradually add oil through the
cap in the top of the valve cover.
2. Do not overfill.
3. Itis normal for the unit to require some oil to be added between oil changes. The
amount will vary depending on the condition of the unit and the operating
environment.

B. Check engine coolant level:
Check engine coolant level in the coolant-recovery tank located in the front side of the
engine compartment. Maintain the level between the “Full Hot” and “Full Cold” marks
(depending upon engine temperature). If no coolantis visible in the recovery tank, let
the engine cool completely and check the level in the radiator. Maintain this level
approximately %" below the fill neck. (NOTE: Be sure to add coolant to the recovery tank also).

WARNING: ENGINE COOLANT IS UNDER PRESSURE WHEN UNIT ISHOT. DO NOT REMOVE RADIATOR
CAP UNTIL UNIT HAS COOLED. SEVERE BURNS CAN RESULT FROM EXPOSURE TOHOT

ENGINE COOLANT.

C. Check fuel level:
Check the fuel level on the fuel gauge. (Ignition must be on.) Fill unit at the beginning
of each shift. The capacity of the fuel cell should be enough for one eight hour shift.
However, this is dependent upon usage. If it is noted that the unit runs short of fuel
during use, the fuel should be checked twice (or more) during each shift.
To add fuel -
1. Shut down unit.
2. Set parking brake.
3. Turn ignition off.
4. Open fuel cap and add fuel until fuel reaches the bottom of the filler tube.
5. Close cap.
6. Clean up any spilled fuel, and put unit back into service.

WARNING: FUEL IS EXTREMELY FLAMMABLE. DO NOT ADD FUEL NEAR ANY OPEN FLAMES OR

OTHER SOURCES OF IGNITION.
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CHAPTER 2
SECTION 1: PREVENTATIVE MAINTENANCE (CONT)

2. Daily (cont)

D. Check transmission fluid level:
Check the transmission fluid level on the dipstick located in the engine compartment,
right — rear of the engine. Always check this when the engine is warm and running,
transmission is in Neutral, and the parking brake is on. Maintain this level between
the “Add” and “Full” marks on the dipstick. Do not overfill. Add fluid as needed through the dipstick
tube.

E. Check service brake operation:
Start unit and depress service brake pedal. The pedal should stop 1" to 2” from
the firewall. The pedal should be firm and should not fade. Next, while holding the
service brake on, disengage parking brake, check for clear path, and check to be sure
that service brake operates smoothly and does not grab while making a slow, smooth stop.

F. Check parking brake operation:
On a level surface with parking brake engaged, start unit, apply service brake (check for
a clear path), shift unit into “Forward”, and slowly release service brake. The unit should remain
stationary. If it rolls, adjustment is required (see adjustment section). Place unit in neutral,
shutdown engine and engage parking brake prior to dismounting.

G. Check tire pressure:
Using a tire pressure gauge, check the tire pressure and adjust within 3 psi of its
recommended pressure.
0] | P 100 psi (cold)
REAr ..cciiieeeee e 80 psi (cold)

H. Check tires for wear and damage:
Examine tires and check for objects lodged in the tread, objects puncturing the tire,
damaged side walls, bulges, tread depth (should not be less than 1/16"), and uneven
tread wear, etc. If any other these conditions exist, the tire must be replaced or repaired.

I. Check horn:
With the ignition switch on (unit not running), press the horn button and hold for one to
two seconds. The button should press easily and the horn should be very loud.

J. Check all lights for proper operation:
With the ignition switch on (unit is not running), pull light switch out to turn lights on. Walk around
the unit and note headlamp , tail lamp, dash lamp shifter lamp operation. If unit is equipped with
turn signals, check the pilot light (should be on at all times), then check the individual lamps, front
and rear, left and right. Also check the operation of the hazard indicator by pulling out the slide
switch and checking that all four lamps blink. If the unit is equipped with a beacon, this should
operate continuously when ignition switch is in the “Run” position. Finally, check any other installed
lighting options.

NOTE: On units equipped with the accessory shutdown system the unit must be started for
electrical accessories to operate (set parking brake before test).
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SECTION 1: PREVENTATIVE MAINTENANCE (CONT)

2. Daily (cont)

K. Check brake and backup lights:
Turn ignition switch to the “Run” position. Do not start unit. Place the shifter in the“Reverse”
position and check the backup lamps for operation. Return shifter to the “Neutral” position when
finished. Set parking brake to start unit. Apply service brake and have some check the brake lamps
for proper operation. Turn unit to the “Off” when finished.

NOTE: On units equipped with the accessory shutdown system the unit must be started for
electrical accessories to operate (set parking brake before test).

L. Check for leaks:
With the unit off and the parking brake set, check the following for signs of fluid leakage: fuel lines,
brake lines, transmission cooling lines, engine cooling hoses, radiator, engine valve cover, engine oil
pan, transmission pan and rear axle.

3. Weekly (40 HRS)

A. Check service brake fluid level:
With unit off and parking brake set, remove the cover on the service brake master cylinder and
check the level of fluid. Add fluid if needed. While cover is off, examine the condition of the fluid for
any signs of contamination from rust water, etc. Replace cover.

B. Check battery condition:
On “maintenance-free” batteries, check the voltage with the engine off and no accessories running.
This should measure between 11 and 13 volts. Ifitis below 10 volts, check charging system for
faults. If no faults are found in the charging system, replace the battery. Also check the battery
case for cracks, bulges, or electrolyte leaks. If any of these problems are noted, replace the battery.

C. Check charging system:
Set parking brake and start unit. Turn lights on and note the reading on the voltmeter. This should
be 14-16 volts. If the unit fails this test, refer to the troubleshooting section for repair procedures.

D. Torque wheel lug nuts:
Using a torque wrench, retighten the lug nuts.
Front, 1/2 studs ........cccceevvveeeennns 90-110 ft-lbs
Rear, 9/16 studs ........c.ccccveeeennee. 110-120 ft-lbs

G. Check drive axle oil level:
Park unit on a level surface. Check only when unitis
cold. Clean area around fill plug. Qil level should be
even with the bottom of the fill hole. If oil level is
high, catch excess oil in a drain pan and let it drain
down to the bottom of the fill hole. If oil level is low, add the
specified oil through the fill hole until the level is even with
the bottom of the hole. Replace plug. Tighten to 35-50 ft-Ibs.

{
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FILL LEVEL / PLUG
(TYPICAL)
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3. Weekly (40 HRS) (cont)

F. Check drive axle mounts:
Raise unit and support it on jack stands. Examine drive axle mounts for loose or
damaged parts. Replace any defective parts. Lower unit.

G. Check exhausts system for wear or damage:
Raise unit and support it on jack stands. Examine the exhaust system starting at the
front of the unit, moving to the rear. Look for holes, cracks, dents, and damage that
might restrict the flow of exhaust. Repair or replace defective parts. Lower unit.

H. Check engine air filter and intake system:
With the engine off, remove engine air filter cover and inspect the air filter elements
for excessive dirt. Replace if needed. Clean the air filter housing before replacing
the cover. Check condition of air intake tube and couplings, replace worn components.

I. Check front axle for wear:
Raise front end of unit and support it on jack stands. Examine front axle assembly. Look
for loose or damaged parts. Repair or replace defective parts. Lower unit.

4. Monthly (200 HRS)

A. Check and adjust service brake:
Check the distance from the pedal arm to the dash panel, the pedal should be within
1/8" to 1/4” of touching the dash panel . Adjust distance by disengaging the trunion
from the brake pedal and turning out being sure that when the trunion is installed the
pedal does not hit the dash panel. If pedal is depressed and touches the firewall then
the booster and — or master cylinder need to be serviced.

B. Check and adjust parking brake:
With unit on a dry, level surface, engage parking brake and start unit. Press and hold
the service brake pedal and put unit in its highest forward gear (Drive). Slowly release
service brake. The unit should not move while parking brake is engaged. Put
transmission in Neutral or Park and shut unit down. If adjustment is needed (unit not
running), chock wheels, disengage parking brake lever, turn the end of the lever
clockwise to increase force on parking brake and recheck. If adjustment cannot be
made with lever, refer to Chapter 3 OVERHAUL & MAJOR REPAIR for overhaul instructions.

C. Check engine cooling system hoses:
With the unit off and the parking brake set, raise and support hood. Allow the engine to
cool. Check all hoses for bulges or cracks. Also check clearance around hoses to be sure
they are not rubbing against anything that may cause damage. Replace any defective
parts.
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4. Monthly (200 HRS) (cont)

D. Check drive belts for wear, adjust tension:
With the unit off and the parking brake set, raise and support hood. Allow the engine to
cool. Check all drive belts for excess wear or cracks. Replace any defective belts.
For V-Belts Tiger Manufacturing recomends using a V-Belt tension gauge to check the
tension on each drive belt. For Engine serpintine drive belt service refer to
Chapter 5 - Manufacturer’s Appendices.

E. Clean engine and radiator:
With the unit off and the parking brake set, raise and support hood. Allow the engine
to cool. (Do not clean engine when unit is hot). Remove engine side panels. Using a
pressure washer or steam cleaner, clean built-up dirt from engine and engine

compartment. Also examine the radiator. Remove any loose debris and wash if needed.
Replace side panels and lower hood.

F. Change engine oil:
With the unit on a clean, level surface — engine off and cool — set parking brake. Raise
the front of the unit if needed. Support it on jack stands. Place a drain pan under unit’s
oil sump (drain pan capacity should be greater than 6 US quarts). Carefully remove the
drain pan plug from the oil sump and allow old oil to drain out. Replace plug.
Raise and support hood. Remove oil fill cap located on the top of the engine valve cover
and add 4 US quarts of approved oil (see Chapter 5 - Manufacturer’'s Appendices).
Check the oil level on the engine’s dipstick. Maintain the level between the “Add” and “Fill” marks.
Gradually add oil through the top of the valve cover until the unit is full.

G. Change engine oil filter:
With unit off (and cool) and parking brake set, raise hood. Place a drain pan under
the oil filter. Remove old filter using an oil filter wrench and place in drain pan. Clean
and inspect gasket surface. Remove any old gasket material. Install a new oil filter.
Be sure to apply a thin film of fresh oil to the gasket before install. Hand-tighten new
filter. Tighten ¥4 turn beyond the point where the gasket makes contact.

NOTE: Drain oil from old filter and discard old filter following local and federal regulations.
Collected waste oil can be sent to a recycler.

H. Change engine air filter:

With unit off and parking brake set, raise hood. Remove air filter cover. Remove and
replace filter. Replace cover and lower hood.
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4. Monthly (200 HRS) (cont)

I. Lubricate front axle at grease fittings:

With unit off, raise unit and support it on jack studs. Carefully examine the following for looseness,
excess wear or damage. Starting at the steering cylinder, check the connecting links between

the wheels (ball joints, tie rods, etc.). Locate and lubricate the grease fittings (8 total), 2 per
steering knuckle (top and bottom, apply the specified grease until new grease is seen coming from

between the shims and thrust bearings); two on the steering cylinder; and two on the tie rod
assembly. Lower unit.

J. Lubricate parking brake linkage:

Raise unit and support on jack studs. Examine the pivot points in the parking brake for excessive
wear. Repair if needed. Using dry silicone based lubricant, lubricate each pivot point in the linkage.
Lower unit and place wheel chocks under rear wheels. Disengage parking brake and apply dry
silicone to each of the lever’s pivot points. Engage and disengage several times to distribute
lubricant. Engage brake and remove wheel chocks.

K. Lubricate throttle linkage:

Using dry silicone based lubricant, lightly lubricate the pivot on the base of the accelerator pedal.

5. Every Two Months (400 HRS)

A. Check engine idle speed:

Refer to engine manufacturer’s data in Chapter 5 - Manufacturer’s Appendices for proper
procedure.
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5. Every Two Months (400 HRS) (cont)

B. Lubricate front wheel bearings. Check for wear:
With the engine off and the parking brake set, raise
the front of the unit until front wheels are off the
ground. Support it on jack stands. Work with one
side at a time. Remove the wheel. Remove and
disassemble the hub. Clean old grease from all parts.
Discard old seals. Examine the bearing for wear and
damage. Replace worn or damaged parts. Lubricate
the bearing journals with specified grease. Using a
pressure packer or by hand, pack new grease into
wheel bearings, forcing all air out between rollers
and cage. Pack grease into hub as shown in the figure. Install inner and outer cones into
the hub. Install new seals. Install the hub assembly on the spindle. Tighten the inner
bearing nut to 30 ft-lbs, tighten again finger tight. Install lockwasher and locknut (fold
lockwasher down over inner nut and up over outer nut). Hub should turn by hand with a
small amount of effort. End play of .001 to .005 is normal. Install cover. Install wheel
and torque lug nuts to 100 ft-lbs. Lower unit.

C. Lubricate and check all steering components:
With the engine off and parking brake set, raise front of the unit until front wheel are off of the
ground. Support on jack stands. Grab hold of each wheel at the top and bottom and move it back
and forth, then up and down. While moving it, examine wheel in relation to the spindle and to the
front axle. Note the amount of play in each direction. If the wheel moves back and forth, it might
indicate wear of the front wheel bearings. Likewise, if motion is noted up and down, the king pin or
its bearings might be worn. If so, service is needed. If not, proceed by applying the specified grease
to the grease fittings until new grease purges from joints. Examine steer cylinder for leaks or wear.
Refer to unit repair section if service is needed. Lower unit.

NOTE: DO NOT attempt to straighten bent steering components. Replace any damaged parts with new
components.

2.19
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6. Semi-Annual (1200 HRS)

A. Change drives axle gear oil:
Place wheel chocks under front wheels. Raise
rear of unit until rear tires are off the ground.

. . qQ h I "
Support unit on jack studs. Place a pan under \‘\\‘\\\\\i‘“\\\\““-{\m‘{ |
rear axle. Remove drain plug on the bottom of N\\\\&\\\

the axle and allow old oil to drain out. Replace
drain plug. Remove fill plug and refill axle with
he specified oil until the oil level is even with
the bottom of the fill hole. Replace fill plug. Lower unit.

FILL LEVEL / PLUG
(TYPICAL)

B. Change engine fuel filter:
Refer to engine manufacturer’'s data in Chapter 5 - Manufacturer’s Appendices for proper
procedure.

C. Check all suspension components:
With unit off and parking brake set, raise unit until wheels are off the ground. Support with jack
stands. Remove the wheels. Examine the front and rear suspension or wear. Look for loose or
broken parts. Check leaf springs for loose hardware or broken leafs. Replace any damaged parts
with new components. Replace wheels. Lower unit.

D. Change transmission fluid and filter (Ford C6):
With unit off and parking brake set, raise unit and support it on jack stands. Allow unit to cool.
Place a large drain pan under the transmission. Loosen pan bolts to allow fluid to drain. Once fluid
has drained down to the level of the pan flange, carefully remove pan and drain. Examine the
condition of the fluid drained from the unit. If fluid is burned or contains large metal flecks or
shavings, the transmission must be disassembled and repaired. Refer to repair section for further
information. Clean pan of all sludge and oil. Remove old gasket material. Remove the filter and
replace with new filter. Using a new gasket, replace the pan. Torque the pan bolts to 12-16 ft-lbs.
Lower unit and raise hood. Using the specified fluid, add 3 quarts of new transmission fluid. Start
unit and allow it to reach operating temperature. Place unitin its lowest forward gear and allow
transmission to engage. Return shifter to Neutral. Check the level of fluid on dipstick. Add fluid
until the level is between “Add” and “Full” marks. Shut unit down. Close hood.

7. Annual (2400 HRS)

A. Adjust transmission intermediate band (Ford C6 only):
With unit off and parking brake set, raise unit and support it on jack stands. Clean area around
band adjusting screw (the band adjusting screw is located just above the shift linkage). Remove and
discard the locknut. Install a new locknut, leaving it loose. Tighten adjusting screw to 10 ft-lbs.
Back off exactly 1.5 turns. Hold adjusting screw in place and tighten locknut to 35 ft-lbs. Lower
unit. Test drive unit.
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7. Annual (2400 HRS) (cont)

B. Change hydraulic brake fluid:
With unit off and parking brake set, raise unit until wheel are off the ground. Supporton jack
stands. Raise and support hood. Clean areas around bleeder valves on each slave cylinder. One at
a time attach a hose to the bleeder valve. Place a drain pan under hose to catch old fluid. Open
bleeder valve and press service brake pedal to force old fluid out. Repeat for each slave cylinder until
system is empty. Examine the condition of the old fluid, checking for signs of rust or water. If
significant amounts of rust are found in old fluid, it might indicate corrosion in the brake lines.
Examine the brake lines for signs of fluid leakage, checking along the full length of the line, at the
connections and at the hoses. Proceed by bleeding the air out of the system (requires two people).
Fill master cylinder with the specified new brake fluid. Do not use old fluid. Replace cover and pump
up master cylinder by repeatedly pressing service brake pedal. Holding pressure on the pedal,
attach a hose to one of the slave cylinder bleeder valves and place the other end of the hose in
container filled halfway with fresh brake fluid, holding end of the hose under the surface of the fluid.
Holding pressure on the pedal, open the bleeder valve until pedal bottoms out. Close valve before
pumping pedal up again. Repeat procedure until all the air is out of the brake line. Periodically
check and top off master cylinder with new brake fluid. Do not allow master cylinder to run dry or
you will have to bleed all the lines again. Repeat procedure for each slave cylinder until all air is out
of the system. Top off master cylinder and test-drive unit before placing unit back in service.

8. Adjustments

A. Parking brake:
With unit off and parked on a dry, level surface, chock wheels. Disengage parking brake lever. Turn
the end of the lever clockwise to increase force on parking brake and recheck. If adjustment cannot
be made with the lever, refer to Chapter 3 Overhaul & Major Repairs Section for instructions.

B. Service brake:
Check the distance from the pedal arm to the dash panel, the pedal should be within 1/8” to 1/4” of
touching the dash panel . Adjust distance by disengaging the trunion from the brake pedal and
turning out being sure that when the trunion is installed the pedal does not hit the dash panel. If
pedal is depressed and touches the firewall then the booster and — or master cylinder need to be
serviced.
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8. Adjustments (cont)

C. Front wheel toe-in:

Slowly drive unit in a straight line for at least 15 feet, allowing unit to steer itself for the last five feet.
This sets the wheels in line for adjustment. Measure the distance between the front edge of the
rims and back edge of the rims. The front edge should measure 1/8” less distance than the back
edge. Adjustmentis made by loosen the back locknuts on the tie rod ends and turning the tie rod
until proper adjustment is achieved. Tighten locknuts and recheck toe-in.

D. Steering (hydrostatic steering):

With unit off and parking brake set, raise front of unit until front wheels are off the ground. Support
unit on jack stands. Keep hands clear of moving components. With engine off have someone turn
the steering fully left to right, observe the steering stops. The steering cylinder should be setup so
that the steer axle hits the steering stops just before the steering cylinder reaches it’s full stroke
(steering angle should be approximately the same in both directions). The steering may take
slightly more turns of the steering wheel when turning left than turning right. This is normal for
Hydrostatic Steering systems. If adjustments are required (or steering cylinder or tie rod ends are
replaced).Start setup by turn steering wheel fully right (fully retract steering cylinder). Set the overall
length of the retracted cylinder to approximately 16.875", re-install and check for equal steering
angle (not number of turns). Once steering angles are as close to equal as they can be adjust the
steering stops so they touch the steer arms before the steering cylinder is fully retracted or fully
extended. This will help prevent damage to the steering cylinder should the tires hit an object when
in a tight turn. Tighten jam nuts against steering cylinder. It is required to use blue thread locker on
tie rod ends.

E. Shifter linkage and switch:

With the unit off and the parking brake set, raise unit and support on jack stands. Place the shifter
in Neutral. Disconnect linkage by removing the nut that hold the lower ball stud to the transmission
linkage. Place the transmission in Neutral. Replace ball stud. When both the transmission and the
shifter are in Neutral, the linkage should not be in a bind. If adjustment is required, disconnect
linkage by removing the nut from the lower ball stud. Turn shifter rod end in or out as needed and
recheck. To check switch operation, place unitin Reverse. Turn ignition switch to “Start” position.
Starter should not engage. Return switch to “Run” position (engine off) and check back up lamps for
operation. Replace unit in “Forward” and turn ignition switch to “Start”. Starter should not engage.
Return unit to Neutral. Turn ignition switch to “Start”. Starter should not engage. Turn unit to “Off”. If
adjustment is needed, place unit in “Reverse” and turn ignition switch to the “Run” position. The
backup lamps should now operate. Loosen one of the nuts holding the shaft of the switch in the
bracket and move switch up and down to find the outside limits of the operation of the Reverse lamp
switch. Place the switch in the center of this range and secure in place. Recheck operation. Lower
the unit.
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8. Adjustments (cont)

F. Cab doors:
Ensure that the unit is off and parking brake is set. Each of the three hinges are secured to the
door with two bolts. If the door is out of alignment, loosen all but the top and bottom hinge bolts.
Carefully loose the top or bottom bolt and move door to its proper position. Tighten bolt and recheck
alignment. Readjust if needed. Once door is aligned, tighten all the hinge bolts. If the latching
mechanism needs adjustment, remove the inside door cover. Loosen the mounting bolts and slide
latch up or downas needed. Tighten bolts and recheck. Once alignment is correct, replace inside
door cover.

9. Fluid / Lubrication Specifications

A. Engine:
Refer to Chapter 5 - Manufacturer’'s Appendices .

B. Transmission:
Use automatic transmission fluid type F or Ford specification number ESP-M2C138-CJ.

C. Drive axle / reduction gearbox:
SAE 80W-90, GL-5.

D. Hydrostatic Steering:
Universal Automotive Power steering fluid compatible with General Motors, Ford and
Chrysler power steering pumps.

E. Front axle:
NLGI grade 2, lithium 12-hydroxy stearate general-purpose grease.

F. Front wheel bearings:
NLGI grade 2, lithium 12-hydroxy stearate general-purpose grease.

G. Service brake hydraulic system:
D.O.T. 3 hydraulic brake fluid.

H. Service-brake-pedal linkage:
Dry-Silicone based Lubricant.

I. Parking-brake linkage:
Dry-Silicone based Lubricant.

J. Door latches:
SAE 10W OQil.

2.1.13
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1. Engine

CHAPTER 2
SECTION 2: TROUBLESHOOTING

A. Engine Will Not Crank -

1.

Check the battery with a test light or voltmeter.

Light should be bright or voltage should be 12 volts (+1 vdc or -2 vdc). If not, check the
condition of the battery and the water level. If battery has electrolite and case is in good
condition, proceed to Step 2. If battery is bad, replace or repair battery.

Check the charge state of the battery with a hydrometer.

If the battery is less than 3/4 charges, recharge battery and retest. If battery is charged,
proceed to Step 3.

Check the condition of the battery cables and cable connections.

Examine the full length of the positive and negative battery cables for any indication of
damage. Replace cables if needed. Clean the ends of the cables. (First disconnect the
negative battery cable for safety). Apply a coating of die-electric grease to the cable ends
and reassemble. If problem continues, proceed to Step 4.

CAUTION: DISABLE IGNITION SYSTEM WHILE PERFORMING TESTS UNDER SECTIONS A4-7.

4,

Check the ignition switch.

Using a test light or voltmeter, check the voltage at the “Batt” terminal on the ignition
switch. Light should be bright or voltage should be 12 volts. If not, check the wiring from the
switch to the fuse block and check the fuse. If fuse is bad, replace and recheck unit. If
there is power to the “Batt” terminal, connect the test light or voltmeter to the “ST” terminal
and switch to the “Start” position. If light does not light or no (low 90% battery voltage)
voltage is noted, the ignition switch is bad. Replace. If light is bright or voltage is present,
proceed to Step 5.

Check the Neutral safety switch operation (place unit on jack stands).

Connect a jumper wire in the connector going to the shifters “C” and “D” terminals and turn
the ignition switch to “Start”. If engine cranks, the Neutral safety switch needs adjustment
or replacement. If engine does not crank, proceed to Step 6.

Check the condition of the Engine Starting System.

Refer to Chapter 5 - Manufacturer’s Appendices for procedures.

B. Engine Cranks But Will Not Start -

1.

2.

Check for fuel in fuel cell. If empty or extremely low, add fuel and recheck. If unit has fuel,
proceed to step 2.

Check the power to the Engine Electrical system (reference pages 2.4.2 and 2.4.4).

Turn the ignition switch to the “Run” position. With a voltmeter, check the voltage to pin ‘A’
on J23 (wire #45). This should be within 90% of battery voltage. If good, refer to the engine
data in Chapter 5 - Manufacturer’'s Appendices for detailed troubleshooting of the engine
electrical system; If not, check wiring to the connector. Check circuit breaker #8. Check for
proper operation of the accessory relay (K1).
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CHAPTER 2
SECTION 2: TROUBLESHOOTING

2. Drive Train

A. Transmission Functioning Properly, Unit Will Not Move -

1. Examine the parking brake system.
Be sure that the linkage moves freely and that the drum is free when brake is disengaged.
Repair as needed. If parking brake is functioning properly, proceed to Step 2.

2. Check that the rear axle is not locked up.
Raise unit until wheels are off the ground and support the unit on jack stands. Remove the
drive shaft from the unit. Check the drive shaft for frozen universal joints. Replace defective
parts and reinstall drive shaft. If drive shaft is functioning, try turning one of the rear axles.
It should turn with some resistance and the other wheel should turn in the opposite
direction. Have someone hold one wheel and turn the other. Note that the input flange on
the reduction gearbox moves when the wheel is turned. If the drive line is functioning
properly, examine suspension for damage and check operation of front wheel bearings. If
rear axle will not move. proceed to Step 3.

3. Check the service brake calipers.
Raise unit until wheels are off the ground and support unit on jack stands. Remove
rear wheel. Remove the brake calipers and tie them back so that no weight is on the
brake line hoses. Reinstall wheels. Try turning one of the rear wheels. It should turn
with some resistance and the other wheel should turn in the opposite direction. Have
someone hold one wheel and turn the other. Note that the input flange on the reduction
gearbox moves when the wheel is turned. If rear axle is locked up it must be disassembled
for further diagnosis. Refer to Chapter 5 - Manufacturer’'s Appendices, rear axle
Maintenance Section, for overhaul procedures. If rear axle is functioning properly, proceed
to the service brake troubleshooting section.

B. Rear Axle Makes Excessive Noise -
1. Check the level of lubricant in the axle.

2. If problem persists, drain and replace lubricant.
Check condition of old lubricant for signs of metal shavings. If problem persists or signs of
excessive wear are found in the old lubricant, the axle should be disassembled for further
diagnosis. Refer to Chapter 5 - Manufacturer’'s Appendices, rear axle maintenance, for
overhaul procedures.
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3. Steering

A. Steering is Extremely Hard or is Locked Up -

1. Check hydraulic fluid level.
Check power steering fluid reservoir (top-front left side of engine). If reservoir is empty fill to
proper level and check operation. Check for leaks or damaged components. If power
steering pump was run for an extended period without fluid it could be damaged beyond
repair. If pump is working yet steering is still hard proceed to Step 2.

2. Check steering (Hydrostatic Steering).
Raise the front end of the unit until wheels are off the ground and support unit on jack
stands. Disconnect the steering cylinder from the steering control arm. Allow free end of
cylinder to hang in and area that it will not touch anything while it is moving. Attempt to turn
the steering, if it is still hard or locked the problem is in the hydraulic steering system.
Check the steering cylinder or steering valve. Disconnect battery and remove steering
cylinder. Drain fluid from cylinder and check to see if it moves freely. If not replace cyclinder,
if it does reinstall it in the unit and replce the steering control valve.
If steering wheels turns freely, the problem is in the steering axle assembly. Proceed to
Step 3.

4. Check front axle assembly.
Check the ball joints in the tie rod assembly to be sure they move freely. If not, replace
defective parts and recheck unit. If tie rod is functioning properly, remove the tie rod.
Check each steering knuckle by moving each wheel side to side. They should turn freely.
If not, the king pin needs to be serviced. Repair or replace defective parts. Do not try to
straighten any bent components. If any part of the steering assembly is cracked or bent, it
must be replaced.

B. Steering is Loose -

1. Check steering (hydrostatic steering).
Raise the front end of the unit until wheels are off the ground and support unit on jack
stands. Check the steering cylinder and steering arm. This connection should move with
some resistance but should not be loose. If tie rods are loose, replace the loose end(s),
Grease joint.Recheck steering. If functioning properly, proceed to Step 3.

2. Check front axle assembly.
Check the tie rod assembly joints. These should turn with some resistance. They should
not be loose. If tie rod ends are loose, replace and retest unit. If tie rod is functioning
properly, remove the tie rod. Try moving the steering knuckle assembly back and forth and
up and down. The king pins should have no more than 0.065” movement up and down, and
0.010" back and forth. Repair or replace defective parts. Do not reuse or repair any bent or
cracked steering components. Defective parts must be replaced.

2.2.3
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4._Service Brakes

A. Pedal Resting, But Height is Low -

224

1. Check the distance from the pedal arm to the dash panel.

The pedal should be within 1/8” to 1/4” of touching the dash panel . Adjust distance by
disengaging the trunion from the brake pedal and turning out being sure that when the
trunion is installed the pedal does not hit the dash panel. If pedal is depressed and touches
the firewall then the booster and — or master cylinder need to be serviced. Recheck height.
If pedal height is still low, proceed to Step 2.

2. Check the master cylinder piston.

Remove the master cylinder from the booster. Check the piston. This should be
resting against the snap ring at the open end of the cylinder. If not, the master cylinder
must be replaced.

B. Pedal is Spongy or Fades -
1. Bleed brakes to remove any air trapped in the system.

With unit off and parking brake set, raise unit until wheels are off the ground and support
unit with jack stands. Raise and support the hood. Clean areas around the bleeder valves
on each slave cylinder. One at a time, attach a hose to the bleeder valve. Place a drain
under the hose to catch old fluid. Open bleeder valve and press service brake pedal to force
old out. Repeat for each slave cylinder until system is empty. Examine the condition of
the old fluid. Check for signs of rust or water. If significant amounts of rust are found in the
old fluid, it might indicate corrosion in the brake lines. Examine the brake lines for signs of
fluid leakage. Check along the full length of the line, at the connections, and at the hoses.
Check hoses for bulges that might indicate the hose is bad. Replace defective parts.
Proceed by bleeding the air out of the system. (This requires two people). Fill master
cylinder with specified new brake fluid (do not reuse old fluid). Replace cover and pump up
master cylinder by repeatedly pressing service brake pedal. Holding pressure on the pedal,
attach a hose to one of the slave cylinder bleeder valves and place the other end of the
hose in a container filled halfway with fresh brake fluid. Hold end of hose under the surface
of the fluid. Holding pressure on the pedal, open the bleeder valve until pedal bottoms out.
Close valve before pumping pedal up again. Repeat the procedure until all of the air is out
of the brake line. Periodically check and top off the master cylinder with new brake fluid.
Do not allow master cylinder to run dry or you will have to bleed all the lines again. Repeat
procedure for each slave cylinder until all air is out of the system. Top off master cylinder
and recheck unit before placing unit back into service. If problem persist, proceed to

Step 2.

2. Check cylinders for bad seals.

Check each of the slave cylinders for signs of fluid leakage. If leaks are found, repair the
cylinder. If all slave cylinders are functioning properly and there is no air in the system,
the seals on the master cylinder plunger are bad or the master cylinder bore is scratched
or damaged. Replace master cylinder.
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4_Service Brakes (cont

C. Excessive Effort Needed To Operate Brakes -

1. Examine the full length of the brake lines.
Start at the master cylinder and follow the lines back to the slave cylinder. Look for signs of
fluid leakage, physical damage, or kinks. Repair any defective lines and recheck the unit. If
unit is still hard to brake, proceed to Step 2.

2. Check cylinders for bad seals.
Check each of the slave cylinders for signs of fluid leakage or rust and corrosion. If leaks
are found or if cylinder is rusted, repair the cylinder. If all slave cylinders are functioning
properly, the master cylinder plunger may be frozen or the master cylinder bore is
scratched, damaged or rusted. Replace master cylinder.

D. Brakes Grab or Pull -

1. Check the brake pads for excessive wear.
If pads are worn beyond serviceable life, (generally a minimum depth of 1/32” above
the rivets), replace pads and recheck unit. If pads are good, proceed to Step 2.

2. Examine the full length of brake lines.
Start at the master cylinder and follow lines back to the slave cylinders. Look for signs of
fluid leakage, physical damage or kinks. Repair any defective lines and recheck unit.
If brakes still grab, proceed to Step 3.

3. Check slave cylinders for bad seals.
Check each of the slave cylinders for signs of fluid leakage or rust and corrosion. If leaks
are found, if cylinder is rusted, or if cylinder does not move freely, replace the cylinder.
If all slave cylinders are functioning properly, proceed to Step 4.

4. Check the pedal linkage for wear and sticking parts.
If linkage is not moving freely, repair or replace defective parts. Iflinkage is free,
proceed to Step 5.

5. Check the caliper mounting plate for loose hardware or broken mounting tabs.
Also check caliper casting and mounts for damage. Repair or replace defective parts as
needed. If all mounting hardware and parts are functioning, proceed to Step 6.

6. Check wheel bearings.
Examine the wheel bearings for excessive play. Also check axle / bearing seals for signs
of lubricant leakage. Repair worn bearings or replace defective seals.

E. Brakes Drag (not releasing) -

1. Examine the full length of the brake lines.
Start at the master cylinder and follow lines back to the slave cylinders. Look for signs
of fluid leakage, physical damage or kinks. Repair any defective lines and recheck unit.
If brakes still grab, proceed to Step 2.

2. Check slave cylinder for bad seals.
Check each of the slave cylinders for signs of fluid leakage or rust and corrosion. If leaks
are found, if cylinder is rusted, or if cylinder does not move freely, repair the cylinder.
If slave cylinders are functioning properly, proceed to Step 3.

3. Check the pedal linkage for wear and sticking parts.
If linkage is not moving freely, repair or replace defective parts. If linkage is free, proceed to
Step 4.
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4_Service Brakes (cont

E. Brakes Drag (not releasing) (cont) -
4. Check the caliper mounting plate.
Repair or replace defective parts as needed. If all mounting hardware and parts are
functioning, proceed to Step 5.
5. Check the wheel bearings.
Examine wheel bearing for excessive play. Check the axle / bearing seals for signs of
lubricant leakage. Repair worn bearings or replace defective seals.

F. Noise -

1. Check the brake pads for excessive wear.
If pads are worn beyond service cable life, (generally a minimum depth of 1/32” above
the rivets), replace pads and recheck unit. If pads are good, proceed to Step 2.

2. Check the caliper mounting plate for loose hardware or broken mounting tabs.
Check the caliper casting and mounts for damage. Check the alignment in relation to the
disk. Repair or replace defective parts as needed. If all mounting hardware and parts are
functioning, proceed to Step 3.

3. Examine the wheel bearings for excessive play.
Check the axle / beating seals for signs of significant leakage. Repair worn bearings or
replace defective seals.

5. Parking Brake

A. Brake Not Holding (weak) -

1. Check the adjustment of the brakes.
With the unit off and parked on a dry, level surface, chock wheels. Disengage parking
brake lever. Turn the end of the lever clockwise to increase force on parking brake and
recheck. If adjustment cannot be made, proceed to Step 2.

2. Check the condition of linkage.
With the unit off, place chock blocks under the front wheels. Raise the unit until the rear
wheels are off the ground. Support the unit on jack stands. Examine the parking brake
linkage. Look for excessive wear, cracks, or broken parts. Replace defective parts. If
adjustment still cannot be made, overhaul the parking brake.

B. Brake Will Not Engage (handle not fully engaging) -

1. Check the adjustment of the brake.
With the unit off and parked on a dry, level surface, chock wheels. Disengage parking
brake lever. Turn the end of the lever clockwise to increase force on parking brake and
recheck. If adjustment cannot be made, proceed to Step 2.

2. Check the condition of linkage and cable.
With the unit off, place chock blocks under the front wheels. Support unit on jack stands.
Examine the parking brake linkage and cable. Look for excessive weatr, cracks, or broken
parts. Replace defective parts. If adjustment still cannot be made, overhaul the parking
brake.
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6. Electrical Systems

A. Headlights:

1. Not Working (both) -
With the ignition switch on (unit is not running), pull light switch out to turn lights on.
If the headlamp, tail lamp, dash lamp shifter lamp operation are likewise not working,
the problem is either in the switch or the power to the switch. Check the fuse supplying
the circuit. If the fuse is good, use a voltmeter to check the power to and through the
headlamp switch. Determine if there is power (90% or more of battery voltage) on both
sides of the switch. If power goes to the switch bit will not conduct through it while the
switch is on, replace the switch. If the tail lamps, dash lamps, and shifter lamps are
working, check the wiring to the headlights. Using a voltmeter or test lamp with the
ignition switch and the head lamp switch on, check the power lead to each lamps for
power. If no power is present, the wiring to the headlamps is bad. Check the wiring for
damage. If there is power to the lamps, check the grounding side of the lamps for a good
ground. If there is a good ground and power, the lamps are bad. Replace the lamps.

2. Not Working (one) -
Replace the lamp and recheck. If headlamp is still not working, use a voltmeter or
test lamp with the ignition switch and headlamp switch one to check the power lead
to the lamp for power. If no power is present, the wiring to the headlamp is bad.
Check the wiring for damage. If there is power to the lamp, check the grounding side
of the lamp for a good ground.

B. Back-Up Lights:
1. Not Working (both) -

a. Using a test light or voltmeter, check for voltage to the backup lights.
Place unit in Reverse (engine not running) and turn ignition switch to the “Run”
position (Do not start unit). Check for power to the backup lights. If power is
present, replace the bulbs. If not, proceed to Step b.

b. Check the fuse or circuit breaker.
Refer to the wiring diagram to determine which fuse or circuit breaker supplies
power to the backup light switch. Using a test lamp or voltmeter, with the ignition
switch on, check the power on both sides. If not, replace the fuse or circuit
breaker and recheck the circuit. If the light still remains inoperative, proceed to
Step c.

c. Check the backup light switch.
Raise the unit until the wheels are off the ground and support unit on jack stands.
Disconnect the shifter switch from the wiring harness. Using a piece of wire, short
between the “A” and “B” terminals in the shifter connector on the harness. Turn the
ignition switch to the “Run” position. (Do not start unit). Check the backup lights
for operation. If lights are working, the problem is in the backup light switch. The
switch is either bad or maladjusted. Refer to the adjustment section (2-1; 1H) and
attempt to adjust switch. If switch continues to fail operation, replace the switch
and readjust. If lights do not work with jumper installed; check the wiring to the
switch. Using a test lamp or voltmeter, check for power at terminal “A”, or
sometimes “B”, with the ignition switch on.
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6. Electrical Systems (cont)

B. Back-Up Lights (cont):
1. Not Working (both) (cont) -
c. Check the backup light switch (cont).
There should be power to one terminal or the other. Of not, and the fuse or circuit
breaker is good; the wiring to the switch is bad. If there is power to the switch and
the switch is good; the wiring from the switch to the backup lights is bad.

2. Not Working (one) -
a. Check the backup light bulb.
Using a test light or voltmeter, check for voltage to the malfunctioning backup
light. Place unit in Reverse (engine not running). Turn ignition switch to the
“Run” position. (Do not start unit).
b. Check the power to the malfunctioning backup light.
If power is present, replace the bulb. If not, check the wiring to the bulb.

C. Parking Lights / Dash Lights:
1. Lamp Not Working (one) -

The parking lights, dash lamps, and shifter lamp are all connected through the same circuit.

If only one of the lamps in the circuit is malfunctioning, replace the lamp and recheck. If the

single lamp continues to malfunction, check the socket and wiring to the lamp.

2. Lamp(s) Not Working (most or all) -

a. Since the parking lamp is wired through the same circuit as the headlamps, check
the headlamps for operation. If the headlamps are not functioning as well, check
the circuit breaker supplying power to the circuit. If the circuit breaker is good,
check the headlamp switch. If the switch is good, check the wiring to the switch.

b. If the headlamps are working, check for power at one of the dash lamp sockets. If
powers is present, check and replace each lamp. If no power is present, check the
wiring to each branch of the circuit, starting at the dash lamps back to the switch.
Then check from the dash lamps to the rest of the circuit.

D. Brake Lights:
1. Brake light not working (one) -

a. Check for malfunctioning lamp.

Replace the brake / tail lamp assemble and recheck. If unit continues to
malfunction, check the power to the lamp assembly. (Have someone press and
hold the service brake pedal). Repair the defective wiring, if necessary. Note that
the power is routed through a connector at the turn signal switch (or a jumper plug)
located in the dash panel. If power is getting through, check for a good ground.

2. Brake light(s) Not Working (both) -

a. Check the power to the circuit.

Locate the brake light switch in the engine compartment connected to the brake
lines. Using a voltmeter or test light, with the ignition switch on (engine not
running), check the power to the brake switch. If no power is present, check the
circuit breaker to the circuit. If the circuit breaker is good, check the wiring to the
switch.
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6. Electrical Systems (cont)

D. Brake Lights (cont):
2. Brake light(s) Not Working (both) (cont) -

a. Check the power to the circuit (cont).
If power is present, have someone apply pressure to the service brake pedal
and check for power on the output of the switch. If no power is transferred through
the switch, the switch might be bad. Turn ignition switch off. Using a test lead
jumper across the service brake switch terminals, making sure the jumper does not
contact any ground, turn the ignition switch on (engine not running). If the brake
lights come on; the problem is in the switch itself (replace switch) or the brake
system might not be developing enough pressure to activate the switch (bleed air
from system).

b. Check power to the brake lights.
Pull the connector from one of the brake lights. Turn the ignition switch on (engine
not running). Have someone depress the service brake pedal. Using a voltmeter or
test lamp, check for power to the connector. If power is getting through, check for
a good ground to the lamps. If both power and grounding are good, replace the
lamp assemblies and recheck.

c. Check the wiring to the brake lights.
Starting from the service brake switch, check the wiring to the brake lights. If the
unit is equipped with turn signals, the problem might be in the turn signal switch. If
the unit is not equipped with turn signals, the wiring to the lights is still routed
under the dash panel to a jumper plug where the turn signal switch would normally
be connected.

E. Turn Signals (if equipped):

1. Turn Signals Not Working (one) -
Check bulb or lamp assembly. If a replacement assembly or bulb is available, replace
malfunctioning lamp. If not, use a voltmeter or test lamp to see if power is getting to the
lamp socket or assembly with the ignition switch on (engine not running) and turn signal
switch in the appropriate position. If voltage is present and the bulb or assembly continues
to be defective, check for a good ground. If no voltage is present, check the wiring between
the malfunctioning lamp or assembly and the turn signal switch. If the wiring is good and
the other positions work on the turn signal switch, the switch is defective. Replace turn
signal switch.

2. Turn Signal(s) Not Working (both lamps on one side) -
If both lamps on one side (right or left) work and the other side does not , check the
wiring to the turn signal switch. If wiring is good, check each lamp or assembly as
described above (E1). If the lamps or assemblies check out and the wiring is good,
replace the turn signal switch.

3. Turn Signals Not Working (all) -
Check power to the circuit. Locate the three-prong flasher in the dash panel assembly.
Using a voltmeter or test lamp, with the ignition switch on (engine not running), check
for power to the center terminal in the connector. If no power is present, check the
fuse or wiring to the flasher.
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6. Electrical Systems (cont)

E. Turn Signals (if equipped) (cont):
3. Turn Signals Not Working (all) (cont) -
If power is present, replace the flasher and recheck unit. If all lamps and assemblies
continue malfunctioning, check each lamp or assembly as described above (E1). If
problem persists, replace the turn signal switch.

F. Horn:
1. Horn Not Working -

a. Check for power to the horn relay.
Remove the plug from the horn relay, locate the line coming from the circuit
breaker, and check for power with a test lamp or voltmeter (ignition switch on,
engine not running). If no power is present, check the circuit breaker supplying the
circuit. If power is present, proceed to Step b.

b. Check for relay operation.
Turn the ignition switch to the “Run” position. Do not start motor. Have an
assistant depress the horn button while checking the output from the relay to the
horn. If no power is present, check for a defect in the horn button circuit to ground.
If the relay has power and a good ground from the horn button, replace the relay. If
power is getting to the horn but the horn will not sound, check for a good ground to
the horn. If the horn has power and a good ground, replace the horn.

G. Windshield Wiper:
1. Wiper Not Working -

Turn the ignition switch to the “Run” position. Do not start engine. Turn the wiper switch to
the “On” position and, using a test lamp or voltmeter, check for power at the wiper motor. If
power is present, check for a good ground. If power is getting to the motor and it has a
good ground, repair the motor. If there is no power getting to the motor, check the switch.
Turn the ignition switch to the “Off” position. Disconnect the positive cable from the battery.
Have an assistant help to remove the dash panel assembly. Place the dash panel face-
down on the seats. Be sure that there are no electrical terminals in the dash panel
touching ground. Reconnect the battery. Turn the ignition switch to the “Run” position. (Do
not start motor). Using a test lamp, check the power to the wiper switch. If no power is
present, check the circuit breaker to the switch or the wiring to the switch. Be sure to
return the ignition switch to the” Off” position and disconnect the battery’s positive cable
before installing the dash panel.

H. Blower, Heater:
1. Blower Not Working -

Turn the ignition switch to the “Run” position. Do not start engine. Turn the heater switch to
the “High” position and, using a test lamp or voltmeter, check the power at the blower
motor. If power is present, check for a good ground. If power is getting to the motor and it
has a good ground, replace the motor. If there is no power getting to the motor, check the
switch. Turn the ignition switch to the “Off” position. Disconnect the positive cable from the
battery. Have an assistant help remove the dash panel assembly.
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6. Electrical Systems (cont)

H. Blower, Heater (cont):
1. Blower Not Working (cont) -

Place the dash panel face down on the seats. Be sure that there are no electrical
terminals in the dash panel touching ground. Reconnect battery. Turn the ignition switch
to the “Run” position. (Do not start the motor). Using a test lamp, check for power to the
heater switch. If no power is present, check the circuit breaker to the switch, or the wiring
to the switch. If power is good to the switch, replace the switch. Be sure to turn the ignition
switch to the “Off” position and disconnect the battery’s positive cable before reinstalling
the dash panel.

I. Fan, Cab Accessory (if equipped):
1. Fan Not Working -

Turn the ignition switch to the “Run” position. (Do not start engine). Disconnect the fan
from the cab wiring harness. Using a test lamp or voltmeter, check for power at the
harness terminal. If no power is present, check the fuse or switch’s circuit breaker and
wiring. If power is present, check for good ground. If power is getting to the fan and it
has good ground, check the switch. Remove the fan from the mounting plate. Turn the
ignition switch to the “Run” position. (Do not start the motor). Using a test lamp, check for
power running through the heater switch. If power is getting through the switch,
replace the fan. If no power is getting through the switch, replace the switch.

J. Charging System:
1. Charging System Not Working -
a. Check for good ground to the alternator.
Raise and support the hood. Start the engine. Using a voltmeter, check for voltage
between the alternator housing and the negative battery terminal. This should be
less than one volt. If it is greater than one volt, shut engine off and check the
mounting bolts for corrosion and / or possibly loose hardware.

WARNING: DONOTALLOW ANY PART OF YOUR BODY, CLOTHING OR EQUIPMENT GET NEAR
MOVING ENGINE PARTS. SERIOUS INJURY CANRESULT IF YOU COME INTO
CONTACT WITHMOVING ENGINE PARTS.

b. Check for power to the alternator field terminal.

Start engine. Using a voltmeter, check the voltage at the two-wire connector on the
alternator. There is one white wire and one red wire in the connector. The red wire
is to the alternator field terminal and should be 90% or more of the battery voltage.
If low or no voltage is present, shut unit down and check the diode located under
the dash panel assembly. Remove the diode from the harness. Turn the ignition
switch to the “Run” position. (Do not start the unit). Check for power to the diode
connector. If no power is present, check the circuit breaker supplying the circuit. If
power is present, replace the diode.
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6. Electrical Systems (cont)

J. Charging System (cont):
1. Charging System Not Working (cont) -
c. Check the power to the alternator terminal lamp.
Start the engine. Using a voltmeter, check the voltage at the two-wire connector on
the alternator. There is one white wire and one red wire in the connector. The
white wire is to the alternator’s charge indicator and should be 60% or more of the
battery voltage. If low or no voltage is present, shut unit down and check the
resistor located under the dash panel assembly. Remove the resistor from the
harness. Turn the ignition switch to the “Run” position. (Do not start unit). Check
for power to the resistor connector. If no power is present, check the fuse or circuit
breaker supplying the circuit. If power is present, replace the resistor. Refer to
Chapter 5 - Manufacturer’s Appendices for more information about servicing the
alternator itself.
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6. Transmission
DIAGNOSIS AND TESTING

Troubleshooting the automatic transmission is
simplified by using the proven methods of diagnosis.
One of the most important things to remember is that
there is a definite procedure to follow. Do not try to
short cut or take it for granted that someone else has
done the critical checks or adjustments. The following
procedures are recommended for checking and/or
verifying that the various components are adjusted
and operating properly. If an Automatic Transmission
Tester is used, Rotunda model 014-00737 or
equivalent, follow the manufacturers instructions.

GENERAL INFORMATION

All automatic transmissions are equipped with high
temperature resistant seals. This includes those seals
used on the manual and kickdown levers, the 0-rings
and oil pan gasket. Under no conditions should older
design seals be used on the transmissions, except
the regular service replacement oil pan gasket, which
is of special leak prevention design. This should still
be used.
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Transmission Fluid Level Check

CAUTlON:‘ Vehicle should not be driven if fluid levei
is below the DO NOT DRIVE" hole.

Transmission—Operating Temperature

The automatic transmission should be checked at an
operating temperature of 66 degrees to 77 degrees C
{150 degrees to 170 degrees F) (dipstick is hot to the
touch). The operating temperature may be obtained by
driving 24-32 km (15 to 20 miles) of city-type driving with
the outside temperature above 10 degrees C (50
degrees F}. - :

CAUTION: [f vehicle has been operated for an
extended period at high speed, or in city traffic in
hot weather, or vehicle is being used to pull a trailer,
to obtain an accurate reading, the fluid has to cool,
usually about 30 minutes after engine has been
turned off.

Transmission—Room Temperature

If the transmisgsion is not at an operating temperature
of 66 degrees to 77 degrees C (150 degrees to 170
degrees F) and it becomes necessary to check the fluid
level (such as pre-delivery), the fluid may be checked at
room temperature, 21 degrees to 35 degrees C (70
degrees to 95 degrees F} {dipstick cool 1o touch).

Dipstick Reading
Refer to Fig. 2.

The fluid level on the dipstick should be within the
cross hatched area at operating temperature. The fluid
level on the dipstick should read between the holes at
room temperatures.

Check the fluid as follows:

NOTE: It may be necessary to remove the air iniet tube
located directly in the way of access to the dipstick.

1. With the transmission in PARK, engine at idle rpm,
foot brakes applied, and vehicle on level surface,
move the transmission/setector lever through each

range, allowing time in each range to engage.

transmission. Return to PARK, applying parking
brake fully, and block the wheels. Do not turn off
the engine during the fiuid level check,

2. Clean all dirt from the transmission fluid dipstick

;:ag} before removing the dipstick from the filler
ube.

3. Pull the dipstick out of the tube, wipe it clean, and
push it all the way back into the tube. Be sure it is
fully seated.

4, Pull the dipstick out of the filler tube again, and
check the fluid level.

IMPORTANT: The fluid level indication on the dipstick
will be different at operating temperature and room
temperature. For the correct fluid level reading on the
dipstick, follow the appropriate instructions stated
previously. ‘

Before adding fluid, be sure that the correct type will
be used. If in doubt, check the Vehicle Certification
Label affixed to the left front door lock face panel or
door pillar for the Transmission/Transaxle Code. Also,
the fluid is stamped on the dipstick.

CAUTION: Use of a fluid other than specified could
result in transmission malfunction and/or failure.

i necessary, add enough fiuid through the filler tube
to raise the level to the correct position. Do not overfill
the transmission, because it will result in foaming, loss
of fluid through the vent, and possible transmission
malfunction. If overfill occurs, excess must be removed.

5.  Install the dipélick, making sure it is fully seated in
the tube. o

If the transmission fluid level is correctly established
at 21 degrees to 35 degrees C (70 degrees to 95
degrees F), it will appear in the cross hatch area on the
dipstick when the transmission reaches an operating
temperature of 66 degrees to 77 degrees C (150
degrees to 170 degrees F). Do not overfill or underfill.

Overfill can cause the fluid to foam. and spill out
through the transmission vent resufting in a
transmission malfunction.

Underfill can result in {fransmission loss of
engagement or slipping. This condition is most evident
in cold weather or when the vehicle is parked or being
driven on a hill,

If the transmission fluid level is checked when the
fluid is at room temperature, the dipstick could indicate
that fluid should be added if the dipstick is misread, if
fluid is added at this time, an overfill condition could
result when the fluid reaches operating temperatures of
66 degrees t0 77 degrees C {150 degrees to 170
degrees F) (dipstick hot o touch).

Refer to the specifications at the end of this Section
for automatic transmission fluid requirements and
capacities.

Transmission Fluid Condition Check

1. Make the normal fluid check according to the
above procedure.

FLUID LEVEL AT

| OPERAYTING TEMPERATURE
66°C 1O 77°C (150°F TO
1707}

FLUID LEVEL AT

|___ ROOM TEMPERATURE
21°C TO 35°C (F0°F TO

95°F)

DO NOT
DRIVE MARK

D742341A

FIG. 2. Dipstick Reading-— C6
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2.  Observe color and odor of the fluid. It should be
dark reddish not brown or black., A burnt odor can
sometimes indicate that there is an gverheating
condition or clutch disc or band failure.

3. Use an absorbent white facial tissue paper to wipe
the dipstick. Examine the stain for evidence of
solids (specks of any kind) and for antifreeze signs
(gum or varnish on dipstick).

NOTE: Fluid used with the automatic transmission
contains a detérgent which retains in suspension
particles generated during normal transmission
use. This characteristic may result in a dark

" coloring of the fluid and does not by itself indica
malfunction or need for repair,

If specks are present in the oil or there ‘s
evidénce of antifreeze, the transmission oil pan
must be removed for further inspection. If fluid
contamination or transmission failure is confirmed
by further evidence of coolant or excessive solids
in the oil pan, the transmission must be
disassembled and completely cleaned and
repaired. This includes cleaning the torque
converter and transmission cooling system. It
would be a waste of time to perform any further
checks before cleaning and repairing the
transmission.

During disassembly. and assembly, all overhaul
checks and adjustments of clearances and end
play must be made.

High or Low Fluid Level

A fluid level that is too high will cause the fluid to
become aerated. Aerated fluid will cause low control
pressure, and the aerated fluid may be forced out the
vent. '

A fluid level that is too low can affect the operation of

the transmission. Low level may indicate fluid leaks tha
could cause transmission damage,. :

Fluid Level High Before Starting Engine—O0OK
During Normal Check

1. Check for correct operation of drainback valve in
stator. support.

2. Check pump bushing.
3. Replace or repair pump if required.

Transmission Fluid Cooler Flow Check

_The linkage, fluid level and control pressure must be
within specifications before performing this flow check.

Remove the transmission dipstick from the filler tube.
Place a funnel in the transmission filler tube. Raise the
vehicle, remove the cooter return fine from its fitting in
the case. Attach a hose to the cooler return line and
fasien the free end of the hose in the funnel installed in
the filler tube.

Start the engine and set idle speed at 1000 rpm with
the transmission in neutral,

Observe the fluid flow at the funnel. When the flow is

. "solid” (air bleeding has been completed), the flow

should be liberal, If there is not a liberal fiow at 1000
rpm in neutral, low pump capacity, main circuit system
leakage, or cooler system restriction is indicated.

Check both metal cooler lines between the
transmission and radiator for restrictions. Check for
restrictions in the metal or rubber cooler lines to and
from the auxiliary cooler, if the vehicle is so equipped.
Visually check and physically feel all bends for kinks,
especially rubber cooler lines, that would restrict flow
and could result in transmission overheating or lack of
lubrication.

To separate transmission trouble from cooler system
trouble, observe the flow at the transmission case
converter-out fitting.

- Transmission Fluid Leakage Checks

Check the speedometer cable connection at the
fransmission. Replace the rubber seal if necessary (if so
equipped). :

Leakage at the oil pan gasket often can be stopped
by tightening the attaching bolts to the proper torque. If
necessary, replace the gasket.

Check the fiuid filler tube connection at the
transmission case. If leakage is found, install a new O-
ring. The filler tube brackets should align properly and
be attached to the transmission or engine locations.

Check the fluid lines and fittings between the
transmission and the cooler in the radiator tank for
looseness, wear, or damage. if leakage is found, tighten
the fitting, or replace the damaged parts (Fig. 3).

Check the engine coolant in the radiator. If
transmission fluid is present in the coclant, the cooler in
the radiator is probably leaking:~

"The cooler can be further checked for leaks by
disconnecting the lines from thé cooler fittings and
applying 345-517 kPa {50-75 psi) air pressure to the
fittings. Remove the radiator cap to relieve the pressure
build up at the exterior of the oil cooler tank. If the
cooler is leaking and/or will not hold pressure, the
cooler must be replaced. Cooler replacement is
described in the Cooling System Section of Group 27.

If leakage is found at either the -downshift control
tever shaft or the manual lever shaft, replace either or
both seals.

Inspect the pipe plug on the left front side- of the
transmission case. If the plug shows leakage, tighten
the plug to specifications. If leakage continues, replace
the plug. On a C6 transmission, inspect the TV pressure
plug on the right rear side of the case.

Radlator

Tranasmizslon Fluld Line Nut

Tranemission
ft-tba Nem

ft-ibs

M fi-tha Nt

C& 8-12 11-16

16-23

24-N 12-18 17-24

C03t41-20

FIG. 3 Cooler Line Fitting Torque Speclfications
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evident. If the plug shows leakage, coat the threads with
Motorcraft Sealing Compound or equivalent and tighten
the plug to specification as listed at the end of the
appropriate transmission Section. If leakage continues,
replace the plug.

When a converter drain plug leaks, remove the drain
plug with a six-point wrench. Coat the threads with
Molorcraft Sealing Compound or equivalent and install
the plug. Tighten the drain plug to specification as listed
at the end of this Section. Fluid leakage from the

converter housing may also be caused by engine oil .

leaking past the rear main bearing, or from oil galley
plugs, or power steering oil leakage from steering
system. Be sure to determine the exact cause of the
leak before starting repair procedures.

Qil-soluble aniline or fluorescent dyes premixed
at the rate of 1/2 teaspoon of dye powder to 0.23
liter (1/2 pint) of transmission fluid have proved
helpful in locating the source of fluid leakage, Such
dyes may be used to determine whether an engine
oil or transmission fluid leak is present, or if the
fluid in the oil cooler leaks into the engine coolant
system. A black light must be used with the
flugrescent dye solution.

Fluid Leakage in Converter Area

In diagnosing and correcting fiuid leaks in the front
pump and converter area, use the following procedures
to locate the exact cause of the leakage. Leakage at the
front of transmission, is evidenced by fluid around the
converter “housing, may have several sources. By
careful observation, it is possible in many instances, to
pinpoint the source of the leak before removing the
transmission from the vehicle. The paths which the fluid
takes to reach the bottom of the converter housing are
shown in (Fig. 4).

1. Fluid leaking by the front pump seal lip will tend to
move along the drive hub and onto the back of the
impeller housing. Except in the case of a otal seal
failure, fluid leakage by the lip of the seal will be
deposited on the inside of the converter housing
only, near the outside diameter of the housing.

2. Fluid leakage by the outside diameter of the seal
and front pump body will follow the same path
which the leaks by the front pump seal follow.

3. Fluid that leaks by a front pump-to-case bolt will be
deposited on the inside of the converter housing
only. Fiuid will not be deposited on the back of the
converter.

4. lLeakage by the front pump-to-case gasket may
-~ cause fluid to be deposited inside the converter
housing, or it may seep down between the front of

the case and converter housing.

5. Fluid leakage from the converter drain plugs or
converter-to-flywheel stud weld will appear at the
outside diameter of the converter on the back face
of the flywheel, and in the converter housing only
near the flywheel. o

Engine oil leaks are sometimes improperly diagnosed
as transmission front pump seal leaks. The following
areas of possible leakage should also be checked to
determine if engine oil leakage is causing the problem:

a. lLeakage at the rocker arm cover (valley cover)
may allow oil to flow over the converter
housing or seep down between the converter
housing and cylinder block, causing oil to be
present in or at the bottom of the converter
housing.

b. Qil galiey plug leaks will allow oil to flow down
the rear face of the block to the bottom of the
converter housing. |

CRANKSHAFT l

CRANKSHAFT : l

SEAL LEAK

CONVERTER _—1™"
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-
FLYWHEEL < | 1
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OR CONVERTER TO FLYWHEEL —]
STUD WELD LEAK

FRONT PUMP
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'
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FIG. 4 Converter Leakage—Fluid Path
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¢. Leakage by the crankshaft seal will work back
to the flywheel, and then into the converter
housing.
Fluid leakage from other areas, such as the power
steering system forward of the transmission, could
cause fluid to be present around the converter housing
due to blow back or road draft. The following
procedures should be used to determine the cause of
the leakage before any repairs are made.

a. Hemove the transmission dipstick and note the
color of the fluid. Original factory-fill fluid is
dyed red, to aid in determining if leakage is
from the engine or transmission. Unless a
considerable amount of makeup fluid has been
added or the fluid has been changed, the color
should assist in pinpointing the leak. Since
road draft may cause leaking power steering
fluid to be present on the transmission, this
leakage, if present, should be eliminated
before checking the transmission for fluid
leakage.

b, Remove the converter housing cover. Clean
off any fluid from the top and bottom of the
converter housing, front of the transmission
case, and rear face of the engine and engine
oil pan. Clean the converter area by washing
with a suitable non-flammable solvent, and
blow dry with compressed air.

¢. Wash out the converter housing, the front of
the flywheel, and the converter drain plugs.
The converter housing may be washed out
using - cleaning solvent and a squirt-type oil
can. Blow all washed areas dry with
compressed air.

d. Start and run the engine until the transmission
reaches its normal operating temperature.
Observe the back of the biock and top of the
converter housing for evidence of fluid
leakage. Raise the vehicle on a hoist and run
the engine at fast idle, then at engine idle,
occasionally shifting to the drive and reverse
ranges to increase pressure within the
transmission. Observe the front of the
flywheel, back of the block (in as far as
possible), and inside the converter housing
and front of the transmission case. Run the
engine until fluid leakage is evident and the
probable source of leakage can be
determined.

Converter Leakage Check

If welds on the torque converter indicate leakage,
remove the converter and make the following check.

Assemble a Rotunda 021-00054 Torque Converter
Leak Detector or an equivalent to the converter. Test
the converter for leaks following the directions supplied
with the detector kit.

Confrol Pressure Test

C6

There are two methods of performing the control
pressure test. One is to perform the test using the
engine vacuum. The second method is to use a remote
vacuum source such as the one provided in the
distributor tester or a hand operated vacuum pump.

Engine Vacuum Pressure

When the vacuum diaphragm unit is operating
properly and the manual and downshift linkage is
adjusted properly, all the transmission shifts (automatic
and kickdown) should occur within the road speed fimits
listed in the Technical Service Bulletin—Special
Specifications Issue.

_if the shifts do not occur within limits, or the
transmission slips during shift point, use the foliowing
procedure to determine whether the engine,
transmission, linkage, vacuum diaphragm unit or valve
body is causing the condition.

1. Aftach a tachometer to the engine and a vacuum
gauge, Rotunda Number 058-00008, or equivalent
to the transmission vacuum line at the manifold
vacuum port (Fig. 5).

2. Attach a pressure gauge to the control pressure
outlet at the transmission (Fig. 6).

CAUTION: Pressure gauges affect the shift
quality of the transmission. Care should be
taken NOT to accelerate or decelerate rapidly.
Possible transmission failure could result.

3. Firmly apply the parking brake and start the engine.

4, Adjust the engine idle speed to the specified rpm,
using the carburetor idle adjustment screw. If the

MANIFOLD
VACUUM PORT

TATTING QW@

r‘:;;@-ﬂ

_»{

MANIFOLD VACUUM
LINE HOSE

TO VACUUM
GAUGE

DIAPHRAGM CONNECTION

D7388-1A

FIG. 5 Typical Vacuum Test Line Conneclions

*May be purchased as a separate item.

2.2.17



©

CONTROL
PRESSURE

FIG. 6 Contro! Pressure Connecting Point—C6
Transmissions

D4104-8

FIG. 7 Testing Transmission Vacuum Unit for Leakage

engine idle speed cannot be brought within limits,
check the throttle : B for a
binding condition. if linkage is satisfactory, check
for vacuum leaks in the transmission diaphragm
unit (Fig. 7} and its connecting tubes and hoses.
Check all other vacuum operated units (such as
the power brake) for vacuum leaks. Refer to the
appropriate brake Section in Group 12.

Refer to the two control pressure diagnostic guides in
Fig. 8 to show what components are inoperative when
the control pressure test is not within specifications. Do
not proceed with the main diagnosis guide until you
have made any repairs, as required, and the control
pressure. is within specifications as listed in the
ITechnical Service Bulletin—Special Specifications
ssue,

Vacuum Pump Method
Cé

Disconnect and temporarily piug the vacuum line at
the vacuum diaphragm unit. Attach a vacuum pump 1o
the vacuum diaphragm. Apply both the parking and
service brakes. Start the engine and vacuum pump. Set
the vacuum at 15 inches, read and record the control
pressure in all selector positions. Run the engine up to
1000 rpm, and reduce the vacuum to 10 inches. Read
and_recorci the control pressure in D, 2 and 1. Keep the
engine rpm at 1000 and reduce the vacuum to 1 inch.
Read and record the control pressure in 3, 1, 2 and R.

_Refer 1o the two control pressure diagnostic guides in
Fig. 8 to show what components are inoperative when
the control pressure test is not within specifications. Do
not proceed with the main diagnosis guide until you
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have made any repairs, as required, and the conte
pressure is within specifications as listed in
Technical Service Bulletin——Special Specificatior
Issue.

Vacuum Diaphragm Test—On Vehicle

C6

To check the vacuum diaphragm unit, start th
vacuum pump and set the regulator knob so that th
vacuum gauge reads 18 inches with the end of th
vacuum hose blocked off. Then connect the vacuu
hose to the diaphragm unit. If the gauge still reads 1
inches, the vacuum diaphragm unit is not leaking. If th
reading does not remain at 18 inches, but drops, th
vacuum diaphragm unit is leaking. Replace the vacuu
diaphragm unit. Also, if automatic transmission fluid
present in the vacuum side of the diaphragm or in th
vacuum hose, the diaphragm is leakirig and must Lt
replaced. i

Vacuum Diaphragm Test—Off Vehicle

Cé6

To check the vacuum unit for diaphragm leakagr
remove the unit from the transmission. Use a distributc
tester equipped with a vacuum pump or Rotund
Vacuum Tester 021-00014 or equivalent (Fig. 7). Set th
regulator knob until the vacuum gauge reads 18 inche
with the end of the vacuum hose blocked off.

Connect the vacuum hose to the manifold vacuu
port as shown in Fig. 7. If the gauge still reads 1
inches, the vacuum unit diaphragm is not{ leaking.
second leakage check can be made as the hose
removed from the transmission vacuum unit. Hold
finger over the end of the control rod. When the hose
removed, the internal spring of the vacuum unit shoul
push the controt rod outward. If the vacuum diaphrag
needs replacing, install a new unit that has bee
released for service. Vacuum diaphragm assemb
identification is given at end of this Section.
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CONTROL PRESSURE TEST

LOW AT IDLE HIGH AT IDLE OK AT IDLE
IN ALL. RANGES IN ALL RANGES IN ALL RANGES

—

CHECK LOW FLUID LEV- CHECK VACUUM DI-

EL, RESTRICTED INTAKE | | APHRAGM UNIT, MAN- OK AT 10 IN
SCREEN OR FILTER, | | IFOLD VACUUM UINE, OR LOW AT VACUUM BUT
LOOSE OIL TUBES, | | CONTROL ROD, STICKING 10 IN. VAGUUM LOW AT 1 1N
LOOSE VALVE BODY OR | | REGULATOR BOOST - VACUUM.

REGULATOR TO CASE | | VALVE(S).
BOLTS, EXCESSIVE LEAK-
AGE IN ERONT PUMP,

CASE, CONTROL VALVE '

EXC v
BODY OR A STICKING VACUUM DIAPHRAGM LOWESPSUMEp é.fpf‘:é\]g\ell
CONTROL PRESSURE UNIT OR CONTROL ROD. RESTRICTED OIL PAN
REGULATOR VALVE. SCREEN

CONTROL PRESSURE TEST

T
LOW IN

! l l | | |
| | [ i ‘ "
‘ FORWARD FORWARD FORWARD ]
VALVE BODY VALVE BODY CLUTCH CLUTCH CLUTCH REVgSJST%zIGH
AND/OR ANDI/IOR AND/OR
INTERMEDIATE REVERSE~ . SERVO
SERVO HIGH e
CLUTCH
OR SERVO
CD2935-28

FiG. 8 Control Pressure Test Charts—C6

CAUTION: Idle pressure must be read with the

. throttle off the fast idle cam.
2. Connect a 300 psi gauge to the line pressure port

on the case left side just above the control lever
(Fig. 9). Have sufficient flexible hose to make the
gauge accessible while operating the engine.

Connect a 0-100 psi pressure gauge to the TV port
on the right side of the case (see Fig. 9). Have
sufficient flexible Hose -to make the gauge
accessible while operating the engine.

CAUTION: Pressure gauges affect the shift
quality of the transmission. Care should be
taken NOT to accelerate or decelerate rapidly.
Possible transmission failure could resuit.

NOTE: W.Q.T. readings are to be made at full stall.
However, be sure to run the engine at fast idle in
neutral for cooling between test.

Run the engine until it is hot.

5. Apply the service and parking brakes firmly and
shift- through all the ranges. Record the line
pressure and the throttle pressure and compare it
with specifications. )

After making the control pressure tests, analyze the
results to relate to the conditions in Figs. 10, 11 and 12.

Keep in mind that clutch and servo leakage may or.
may not show up on the control pressure test. This is
because (1) the pump has a high output volume and the
leak may not be severe enough to cause a pressure
drop; and (2) orifices between the pump and pressure
chamber may maintain pressure at the source, even
with a leak downstiream. Pressure loss caused by a
less-than-major leak is more likely to show up at idle
than at W.O.T. where the pump is delivering full volume.
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Conversely, if you are manipulating the T.V. linkage to
simulate W.O.T., but actually testing at idle, the leak is
more likely to cause a pressure loss in the W.O,T.
posi‘ion. .

To further isolate leakage in a clutch or servo circuit,
it is necessary to remove the oil pan and valve body,
and to perform case air pressure tests.

Governor Check
C6

The governor can be checked at the same time as .

the Control Pressure Test is performed and in the same
manner,

Raise the vehicle with an axie or frame hoist so that
the rear wheels are clear of the floor, Disconnect and
plug the vacuum line to the vacuum diaphragm unit.
Connect the line from the distributor tester if available to
the vacuum diaphragm unit. Vacuum pump can be-used
with an extended vacuum hose to operate from within
the vehicie.

CAUTION: Never exceed 96 km (60 mph)
speedometer speed, :

Place the transmission in D (DRIVE), no load on the
engine and apply 10 inches of vacuum to the vacuum
diaphragm unit. Increase the speed slowly and watch
the speedometer. Check the mph at which the control
pressure cutback occurs. It should occur between 16-32
km (10-20 mph).

NOTE: After each test, move the selector to N (neutral)
and run the engine at 1000 RPM to cool the
transmission. .

The governor is good if the cutback occurs within
these specifications. If the cutback does not occur
within specifications, check shift speeds to verify that it
is the governor and not a stuck cutback valve, then
repair or replace the governor.

Shift Point Checks
Road Test

Cé6

This check will determine if the governor pressure
and shift control valves are functioning properly.

Check the minimum throttle upshifts in D (DRIVE).
The transmission should start in first gear, shift to
second, and then shift to third, within the shift points
listed in Technical Service Bulletin—Special
Specifications Issue.

With the transmission in third gear, depress the
accelerator pedal through the detent (to the floor). The

2.2.20

transmission should shift from third to second or third t
first, depending on the vehicle speed.

Check the closed throttle downshift from third to firs
by coasting down from about 48 km (30 mph) in thir
gear. The shift should occur within the limits listed in th,
Specifications.

When the selector lever is at 2 (SECOND), th
transmission can operate only in second gear.

With the transmission in third gear and road spee
over 80 km (50 mph) the transmission should shift t
second gear when the selector lever is moved from |
(DRIVE) to 2 (SECOND) or 1 (FIRST).

The transmission will downshift from second or thir
to first gear when this same manual shift is made belo
approximately 48 km (30 mph) with a C6 transmissior

Refer to the band application chart in Fig. 14 to aid i
diagnosis of transmission conditions.

in Shop

A shift test can be performed in the shop to chec
shift valve operation, governor circuits, shift dels
pressures, throttle boost and downshift valve actior

Raise the vehicle with an axie or frame hoist so thi
the rear wheels are clear of the floor. Disconnect an
plug the vacuum line to the vacuum diaphragm ur

(C86). Connect the line from the distributor tester vacuu
pump to the vacuum diaphragm unit.

CAUTION: Never exceed 96 km {60 mpl.
speedometer speed. .

1. To check the shiit valves and governor circui
apply 18 inches.of vacuum to the transmissir
vacuum diaphragm unit. Place the transmission
Drive and make a minimam throttle 1-2 and 2
shift. At the shift points you will see ti
speedometer needle make a momentary surge ai
feel the driveline bump. if the shift points are witt
specification, the 1-2 and 2-3 shift valves ar
governor are OK.

If the shift points are not within specificatic
- perform a Governor Check to isolate the proble.

NOTE: After each test, move the selector lever
Neutra!, run the engine at 1000 rpm to cool t!
transmlssion.

2. To check the shift dela ressures and
boost, decrease the vgc?:um at the vt:?crgt
diaphragm to 0-2 inches, Make a 1-2 shift test.
the shift point raises to specification, the throt
beost and shift delay systems are functioning.

3. To check downshift valve action. Leave tl
vacuum to the vacuum diaphragm at 0-2 inche
Position the downshift linkage in the wide op
throttle position (through the detent) and repe

the 1-2 ‘shift test. The speed at th p :
should be higher. P e shift poi

Shift speed specifications can be found in tt
;giclgmcal Service Bulletin—Special Specificatios
ue,
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Air Pressure Checks
C6

A NO DRIVE condition can exist, even with correct

transmission fluid pressure, because of inoperative
clutches or bands. On automatic transmissions, an
erratic shift can be caused by a stuck governor valve,
The inoperative units can be located through a series of
checks by substituting air pressure for fluid pressure to
determine the location of the malfunction,

When the selector lever is at 2 {second) a NO DRIVE
condition may be caused by an inoperative forward
clutch., A NO DRIVE condition at D (drive) may be
caused by an inoperative forward clutch or one-way
clutch. When there is no drive in 1 {low) the-difficulty
could be caused by improper functioning of the forward
clutch or simultaneous malfunction of the low-reverse
band and the one-way clutch. Failure to drive in R
{Reverse) could be caused by a mallunction of the
reverse-high clutch or low-reverse band or clutch.

When you have a slip problem but don't know

whether it is in the valve body or in the hydraulic system
beyond the vaive body, the air pressure tests can be
very vaiuable. o ’

To make the air pressure checks, loosen the oil pan
polts and lower one edge to drain the transmission fluid.
Remove the oil pan and the control valve body
assembly. The inoperative clutches or bands can be
located by introducing air pressure-into the various
transmission case passages (Figs. 15 and 186).

Forward Clutch

Apply air pressure to the transmission case forward
clutch passages (Figs. 15 and 16). A dull thud can be
heard when the clutch piston is applied. If no noise is
heard, place the finger tips on the input shell and again
apply air pressure to the forward or front ciutch
passage. Movement of the piston can be felt as the
clutch is applied..

Governor

Apply air pressure to the control pressure to governot
passage (Figs. 15 and 16) and listen for a sharp clicking
or whistling noise. The noise indicates governor valve
movement.

Reverse-High Clutch
Apply air pressure o the reverse-high clutch (Figs. 15

and 16). A dull thud indicates that the reverse-high or

rear clutch piston has moved to the applied position. If
no noise is heard, place the finger tips on the clutch
drum and again apply air pressure to detect movement
of the piston.

Intermediate Servo

~ Hold the air nozzle in the front servo apply tube or the
intermediate servo apply passages (Figs. 15 and 16).

SEAVD REVEASE- CONVERTER
g PP . CHAAGE
RELEASE HIGH APPLY FORWARD
SERVO PUMP CLUTCH PUMP
APPLY SUCTION AifLY PRESSURE
A e
2 o0 o (s — A0 %
7 C\— Z /;
Q o 7#;/ ("% I X)
S e

PRESSURE

LANE
PRESSURE

Q—_'_jo QU Tm ATy e

v
PRESSURE GOVERNOR LOW-REVERSE
PRESSURE CLUTCH APPLY
EXHAUST LONTROL
OUTPUT  REssURE
GOVERNOR D7392-1A

FIG. 15 Case Fluid Passage Hole ldentification—C6
Automatic

Operation of the servo is indicated by a tightening of the
front or intermediate band around the drum on C6
transmissions. Continue to apply air pressure to the
servo apply tube or passage, and introduce air pressure
into the front release tube or the intermediate servo
release passage. The front or intermediate servo should
release the band against the apply pressure.

Low-Reverse Clutch C6 Only

Apply air pressure to the low-reverse clutch apply
passage (Fig. 15). A dull thud should be heard if the
clutch is operating properly. If the passages are clear,
remove the clutch assembiies, and clean and inspect
the malfunctioning clutch to locate the frouble.
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The diagnosis guides in this Section can be used as

an aid when diagnosing automatic transmissions.
DIAGNOSIS — AUTOMATIC TRANSMISSION

CONDITION

POSSIBLE CAUSE

RESOLUTION

Slow initial engagement,

-t

Improper fluid level.

. Damaged or improperly adjusted

linkage.

. Contaminated fluid.

4, Improper clutch and band application, or

low main control pressure.

1. Perform fluid leve! check.

2. Service or adjust linkage.

3. Perform fluid condition check.

4. Perform control pressure test.

Rough initial engagement in either forward

or reverse,
Rough initial engagement — AQD.

. Improper {luid level.
. High engine idle.

3. Automatic choke on (wam temp.).

. Looseness in the driveshaft, U-joints or .

engine mounts.

. Improper clutch or band application, or

oil control pressure.,

. Sticking or dirty valve body.

1. Perform fluid level check.
2. Adiust idle to specifications.

3. Disengage choke.
4. Service as required.
5. Perfarm control pressure test.

6. Clean, service or replace valve body.

Harsh engagements — (warm engine).

. Improper fluid level.

. Engine curb idle too high.

4. Valve body bolts — loose/too tight.
5. Valve body dinty/sticking valves.

1. Perform fiid tevel check.

3. Check engine curb idle.

4. Tighten to specification.

5. Determine soutce of contamination.

Service as required.

No/delayed forward engagement
(reverse OK).

. improper fluid level.

. Manual linkage -— misadjusted/

damaged.

. Low main control pressure. {Leakage.)

Forward clutch stator suppert seal rings
leaking (#3, #4).

. Forward clutch assembly bumt/

damaged/leaking check balt in cylinder/
leaking piston seal rings.

5. Valve body bolts — looseftao tight.
. Valve body dirty/sticking valves.

7. Transmission filler plugged.

. Pump damaged/eaking.

1. Perform fluid level check. .

2. Cneck and adjust or service as

required.

3. Control pressure test, note results.
4. Perform air pressure test.

5. Tighten to specification.

6. Determine source of contamination.

Service as required.

7. Replace filter.
8. Visually inspect pump gears. Replace

pump if necessary.

No/delayed reverse engagement
{forward OK).

. Improper fluid level.

. Manual linkage misadjusted/damaged.

«

. Low main control pressure in reverse.

Reverse clulch stator support seal rings
leaking (#1, #2), High reverse
cluich OK.

1. Perom fluid level check.

2. Check and adjust or service as

required.

3. Contro! pressure test.
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DIAGNOSIS — AUTOMATIC TRANSMISSION (Contlnued)

CONDITION POSSIBLE CAUSE RESOLUTION
No/delayed reverse engagement {forward 4. Revarse cluich assembly bumtiworn/ 4. Parform air pressure test.
OK} {continued). leaking check ball in piston/leaking
piston seal rings.

5. Valve body bolts loosa/too tight. 5. Tighten to specification.

6. Valve body dirty/sticking valves. 6. Determine source of contamination.

Lo .. ! Senvice as required. .

A 7. Transmission filter plugged. 7. Replace filter.
8. Pump damaged. 8. Visually inspect pump gears. Replace if
necessary.
Nofdelayed reverse engagement and/or nof 1. !mpropér fluid level. 1. Perform fluid leve! check.
engine braking in manual low (D. ‘
3. Low reverse servo piston seal leaking. 3. Check and replace piston seal.
’ 4. Pedorm air pressure test.
5. Planelary low one way clutch 5. Deterine cause of condition. Service
damaged. as required.
No engine braking in manual second gear.{ 1. Intermediate band out of adjusiment. 1. Adjust intermediate band.

2. Improper band or clutch application, or 2. Perform control pressure test.

oil pressure control system.

3. Intermediate servo leaking. 3. Perform air pressure test of
intermediate servo for leakage. Service
as required.

4. Intermediate one way cluich damaged. 4, Replace.

. 5. Polished or glazed band or drum. §. Service or replace as required.
Forward engagement slips/shutters/ 1. improper fluid level. 1. Perform fiuid level check.
chatters.

3. Manual linkage misadjusted/damaged. 3. Check and adjust or service as
required.,

4. Low main control pressure. 4. Control pressure test.

5. Valve body bolts — loose/loo tight.
6. Valve body dirty/sticking valves.

7. Forward clutch piston ball check not
seating/leaking.

8. Forward clutch piston seals cut/worn.

10. Low one way clutch (planetary)

damaged.,

5. Tighten to specification.

. Determine source of contamination.

Service as required.

Replace forward clutch cylinder.
Service transmission as required.

. Reptace seals and service clutch as

required.

. Determine cause of condition. Service

as required.

Reverse shudder/chatters/slips.

1. Improper fluid level,
2. Low main control pressure in reverse.
3. Low — reverse servo/ leaking.

4. Low (planetary) one-way cluich

damaged.

5. Reverse clutch drum bushing
damaged.

6. Reverse clutch stator support seal
ring/ring grooves worn/damaged.

7. Reverse clutch piston sdals cut/worn.

8. Reverse band out of adjustment or
damaged,

9. Looseness in the driveshaft, U-joints or

engine mounts.

. Pedorm fluid leve! check.

2. Control pressure test.

. Air pressure test; visually inspect seal

rings and piston bore.

. Determine cause of condition. Service

as required.

. Determine cause of condition. Service

as required.

. Determine cause of condition. Service

as required.

. Determine cause of condition. Service

as required.

. Service as required.
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DIAGNOSIS — AUTOMATIC TRANSMISSION

CONDITION

POSSIBLE CAUSE

RESCLUTION

Nao drive, slips or chatters in first gear in
D. Al othar gears normal.

1. Damaged or wom planetary one-way
clutch.

1. Service or replace one-way clutch,

No drive, slips or chatters in sacond gear.

1. Intermediate banc out of adjustment
{CB).

4. Improper band or clutch application, or
control pressure,

5. Damaged or wom intermediate servo
piston seals andfor intemal leaks.

6. Dirty or sticking valve body,

7. Polished. glazed intermediate band or
drum (C6).

1. Adjuut intermediate band.

4, Parform control pressure test.
5. Perform air prassure test.

8. Clean, service or replace valve body.
7. Replace or service as required.

Starts up in 2nd or 3rd.

1. Improper band and/or clutch
application, or oil pressure control
system.

3. Damaged or worn govemor. Sticking
governor.

4. Valve body loose.
. Dirty or slicking valve body.

6. Cross leaks between valve body and
case mating surface.

[52]

1. Parfarm control pressure tast,

3. Perform govemor check. Replaca or
service govemor, clean screen,

. Tighten to specification,
. Clean, service or replace valve body.

6. Service or replace valve body and/or™"
case as required.

[ 2N

Shift points incorrect.

-y

. improper fluid level.

2. Vacuum line damaged, clogged or
leaks (C6).

6. Improper ciutch or band application, or
oil pressure control system.

7. Damaged or worn govemor.

8. vacuum diaphragm
bent sticking or leaks, (C6).

9. Dirty or sticking vaive body,

y

. Perform fluid levei check.
2. Perform vacuum supply test.

6. Perform shift test and control pressura
test,

7. Service ar replace governosr —- clean
screen,

8. Replace.

9. Clean, service or replace valve body.

All upshifts harsh/delayed or no upshifts.

1. Improper fluid level,

3. Manual linkage — misadjusted/
damaged.

4, Govemoar sticking.

5. Main control pressure too high.

6. Valve body bolts — loose/too tight.
7. Valve bogly dinty/sticking valves.

1. Perform fiuid tevel check.

3. Check and adjust or service as
required.

4. Pertorm govemor test. Service as
required,

5. Control pressure test. Service as

required,

Tighten to spscification,

. Determine source of contamination.
Servico as required.

N

All upshifits harshvdelayed or no upshifts
{continued).

8. Vacuum leak to diaphragm unit

(C8).

"8. Check vacuum lines to diaphragm

unit. Service as necessary. Perdorm
vacuum supply and diaphragm tests,
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REMOVAL AND INSTALLATION
Vacuum Diaphragm C6

Removal and Installation

1. Disconnect the hose from the vacuum unit.

2. Remove the vacuum unit retaining bracket bolt and
bracket (Fig. 28). Do not pry or bend the

brackgt. Pull the vacuum unit from the
transmission case. N
3. Remove the vacuum unit control rod from

fransmission case.

4. Install the vacuum unit control rod in transmission
case.

5. Push the vacuum unit into the case and secure
with the retaining bracket and bolt. Tighten the bolt
to 17-21 N+-m (12-16 ft-lbs) on C6 transthissions.

6. Install the vacuum unit hose to the diaphragm
connector.

Transmission Fluid Drain and Refill

Normal maintenance and lubrication requirements do
not necessitate periodic automatic transmission fluid
changes.

If a major repair, such as a ciutch band, bearing,
etc,, is required in the transmission, it will have to
be removed for service. At this time the converter,
transmission cooler and cooler lines must be
thoroughly flushed to remove any dirt.

When used under continuous or severe
conditions, the transmission and the torque
converter should be drained and refilled with the
specified fluid at intervals directed in the
maintenance or owners manual.

Refer to the Truck Performance Specifications Book
or the end of this Section for fluid reguirements.

NOTE: Fluid level indicator should be used to determine
actual fluid requirements. Check fluid level when the
transmission is at normal operating temperature. Do not
overtill.

Procedures for partial drain and refill, due to in-
vehicle repair operation, are as follows:

C6 Transmissions

.

Raise ‘he vehicle on a hoist or jack stands.
Place a drain pan under the transmission.

Loosen the pan attaching bolts and drain the fluid
from the transmission.

When fluid has drained to the level of the pan
flange, remove the rest of the pan bolts working
from the rear and both sides of the pan to allow it
to drop and drain slowly.

When all fluid has drained from the transmission,
remove and thoroughly “clean the pan and the
screen, Discard the pan gasket.

Place a new gasket on the pan, and install the pan
on the transmission. Tighten the bolts to
specifications.

Add 4.7 liters (5 quarts) shallow pan, or 5.6 liters 6
quarts) deep pan of fluid to the transmission
through the filler tube.

Check the fluid level.

Fluid Cooler Lines

When fluid leakage is found from the fluid cooler, !
cooler must be replaced. Cooler replacement
described in the Cooling System Section of Group 27.

When one or more of the fluid cooler steel tubes must
be replaced, each replacement tube must be fabricated
from the same size steel tubing as the original line.

Using the old tube as a guide, bend the new tube as
required. Add the necessary fittings, and install the tube.

After the fittings have been tightened, add fluid as
needed, and check for fluid leaks.

CLEANING AND INSPECTION

Transmission

It is important to compietely clean all
transmission components, including converter,
cooler, cooler lines, main controi valve body,
governor, all clutches, and all check balls after any
transmission servicing that generates
contamination. These contaminants are a major
cause for recurring transmission troubles and must
be removed from the system before the
transmission is put back into service. The cleaning
of debris from the direct ciutch piston, the forward
clutch cylinder, and reverse clutch piston check
balls are often omitted. This omission can lead to a
repeat servicing of the transmission,

During overhaul inspect all hardware for evidence
overheating. Any overheating will be indicated by he
stained blue surfaces.
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Clean the parts with suitable solvent and use
noisture-free air to dry off all the parts and clean out
Jid passages.

The composition clutch plates, bands and
synthetic seals should not be cleaned in a vapor |
degreaser or with any type of detergent solution.
To clean these parts, wipe them off with a liat-free
cloth. New clutch plates or bands should be soaked
in transmission fluid specified for that transmission
type for fifteen minutes before being assembled.

Control Valve Body

1.

Clean all parts thoroughly in clean solvent, and
blow dry with moisture-free compressed air. If the
valve body-to-screen gasket is removed on a
C6 Transmission, the gasket should not be
cleaned in a degreaser, solvent or any type of
detergent solution. To clean the gasket, wipe it
off with a lint-free cloth. o .

Inspect all valve and plug bores for scores. Check
all fluid passages for obstructions. Inspect the
check valve for free movement. Inspect all mating
surfaces for burrs or distortion. Inspect all plugs
and valves for burrs or scores. Use crocus cloth to
polish valves and plugs. Avoid rounding the sharp
edges of the valves and plugs with the cloth,

Inspect all springs for distortion. Check all valves
and plugs for free movement in their respective
bores. Valves and plugs, when dry, must fall from
their own weight in their respective bores.

On a C6 transmission, inspect the separator plate
screen for obstructions. The screen must be clean
and free of foreign material. If contaminated,
remove it from separator plate, clean in a suitable
solvent, and thoroughly bilow clean with
compressed air.

Roli the manual valve on a flat surface to check for
bent condition.

intermediate Servo

Cé
1.

Inspect the servo bore for cracks and the servo
piston for damage, and the piston bore and the
servo piston stem for scores. Check fluid passages
for obstructions. Replace damaged seals.

Check the servo spring and servo band strut(s) for
distortion. ¥

Inspect the cover seal and gasket cover sealing

surface for damage.
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Governor

1.

Inspect the governor vaives and bores for scores.
Minor scores may be removed from the valves with
crocus cloth. Replace the governor if the valves or
body is deeply scored.

Check for free movement of the valves in the
bores. The valves should slide freely of their own
weight in the bores when dry. inspect fiuid
passages in the valve body and counterweight for
obstructions. All fluid passages must be clean.

Inspect the mating surfaces of the governor body
and governor distributor (C6) for burrs and
distortion. Mating surfaces must be smooth and
flat.

Check the mating surface of the governor valve
and the counterweight on Automatic Overdrive
transmission”for burrs or scratches.

Front Pump’

1.

2.

Inspect the mating surfaces of the pump body and
case for burrs,

Inspect the drive and driven gear bearing surface
for scores and check gear teeth for burrs.

Inspect the front pump seal for cuts or nicks, and
the pump bushing for scoring.

Check the fluid passages for obstructions.

if any parts are fourid’ damaged or worn, replace
the pump as a unit. Minor burrs and scores may be
removed with crocus <cloth.

On a C6 and AOD transmission, check the large
seal ring groove of the pump body for damage.
Check the gasket mating surface of the pump body
for damage.
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CLUTCH
CYLINDER

PISTON

LBALL -

CLUTCH

0234518

3. 29 Clutch Piston Check Ball

leverse-High Clutch—Cé6-Reverse Clutch—

Inspect the drum band surface, the bushing, and
thrust surfaces for scores. Minor scores may be
removed with crocus cloth. Badly scored parts
must be replaced,.

Inspect the clutch piston bore and the piston inner
and outer bearing surfaces for scores. Check the
air bleed ball valve in the clutch piston for free
movement, Check the orifice to make sure it is not
plugged.

Check the fluid passages for obstructions. All fluid
passages must be clean and free of obstructions.

Inspect the clutch plates for wear, scoring, and fit
on the clutch hub serrations. Replace all plates
that are badly scored, worn, or do not fit freely in
the hub serrations.

Inspect the clutch pressure plate for scores on the
clutch plate bearing surface. Check the clutch
release spring(s) for distortion.

. The clutch piston has a check ball similar to Fig.
29. dnspect the check ball for freedom of
movement and proper seating.

‘orward Clutch

Inspect the clutch cylinder thrust surfaces, piston
bore, and clutch plate serrations for scores or
burrs. Minor scores or burrs may be removed with
crocus cloth. Replace the clutch cylinder if it is
badly scored or damaged.

2. Check the fluid passage in the clutch cylinder for
obstructions. Clean out all fluid passages. Inspect

. the clutch piston for scores and replace if
necessary. Inspect the piston check ball for
freedom of movement and proper seating (Fig. 29).

3. Check the clutch release spring (C6 only) for
distortion and cracks, Replace the spring if
distorted or cracked. -

4, Inspect the composition clutch plates, steel clutch
plates, and clutch pressure plate for worn or
scored bearing surfaces. Replace all parts that are
deeply scored.

5. Check the clutch hub thrust surfaces for scores
and the clutch hub splines for wear. -

6. Check the splines on the stator support for wear.
Inspect the bushing in the. stator support for
scores. Check the input shaft (C6) for damaged or
worn splines. Replace shaft if the splines are
excessively worn.

Direct Clutch Piston Check Ball Leakage
Procedure

Direct clutch piston check ball—Inspect the piston
check ball for freedom of movement. improper seating
of check ball will cause leakage. Leakage can be
detected by turning the piston upside down (flat side of
piston facing you) allowing the check ball to seat in the
piston. Pour a small quantity of solvent over the check
ball. If solvent drips past the check ball, replace the
piston.

L.ow—Reverse Clutch—C6

1. Inspect the clutch cylinder piston bore and clutch
plate serrations for scores or burrs. Mi_nor scores or
burrs may be removed with crocus cloth. Replace
the case if it is badly scored or damaged.

2. Check the fluid passage in the case for
obstructions (Fig. 16). Clean out all fluid passages.
Inspect the clutch piston for scores and replace if
necessary.

3. Check the piston return springs for distortion.
Chack the piston return spring retainer for flatness.

4. Inspect the composition clutch plates, steel clutch
plates and clutch pressure plate for worn or scored
bearing surfaces, Replace all parts that are deeply
scored.

5. Check the clutch hub splines.

Planetary One-Way Clutch

1. Inspect the intermediate outer and inner races for
scores or damaged surface areas where rollers
contact the races.
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CENIER
SUPPORT

107

SPHING

SCAM EYEET
CLUTCH RACE

O 1£8

HACK OX1DIE

COAET 1 RACE PEANE T CARRICI

FiG. 30 Roller Type Planetary Clutch, Carrier and Center Support-

Converter and Fluid Cooler

When internal wear or damage has occurred in the
transmission, metal particles, clutch plate material, or
band material may have been carried into the converter
and oil cooler. These contaminants are a major cause of
recurring transmission troubles and MUST be removed
from the system before the transmission is put back into
service.

Whenever a transmission has been disassembled to
replace worn or damaged parts or because the valve
body sticks from foreign material, the converter and oil
cooiler MUST be cleaned by using the Rotunda torque
Converter Cleaner (model 014-00028) or equivalent.
Under NO circumstances should an attempt be made to
clean converters by hand agitation- with solvent.

Converter End Play and One Way Clutch
Check

The Tools T76L-7802-C and T77L-7902-R shown in
Fig. 31 are used to check the converter one-way clutch.

2.2.28

0294724
TI6L-7902.C
“F
y J
gy
€5, C6, CONVERTER
ONE-WAY CLUTCH
TORQUING TOOL
T770-7902-R
UNIVERSAL
CONVERTER
ONEWAY CLUTCH
HOLDING TOOL
D2946-1C

FIG. 31 Converter One Way Clutch Check Tools
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TROL-7902-A
, INSTALLED INTO

THREADED _ = CONVEATER

INNEH POST

02878-1C

FIG. 32 End Play Checking Tool Installed

End Play Check

1.

2.

Insert Tool TBOL-7902-A into. the converter pump
drive hub until it bottoms (Fig. 32).

Expand the ‘sleeve in the turbine spline by
tightening the threaded inner post, (Fig. 32), until
the tool is securely locked into the spline.

Attach a dial indicator (with bracketry) TOOL-4201-
C to the tool {Fig. 33). Position the indicator button
on the converter pump drive hub, and set the dial
face at 0 (zero). -

Lift the tool upward as far as it will go and note the
indicator reading. The indicator reading is the total
end play which the turbine and stator share.
Replace the converter unit if the total end play
exceeds the limits. End play specifications are
listed at the end in the specifications section of this
Section. :

Loosen the threaded inner post to free the tool,
and then remove the tool from the converter.

Converter One-Way Clutch Check

1.

insert the one way clutch holding Tool T77L-
7802-R (Fig. 34), in one of the grooves in the stator
thrust washer.

Insert the one way clutch torquing Tool, (T77L-
7902-B) in the converter pump drive hub so as to
engage the one way cluich inner race, (Fig. 34).

DIAL #NDICATOR
WITH BRACKETRY
TOOL-4201-C

END PLAY
CHECKING TOOL
T80L-7902-A

TORQUE
CONVERTER

D5723-1A

FiG. 33 Checking Stator and Turbine End Play

Attach a torque wrench to the one way clutch
torquing tool. With the one way clutch holding tool
held stationary, turn the: torque wrench
counterclockwise. The converter one way clutch
should lockup and hold a 14 N-m (10 ft-lbs) force.
The converter one way clutch should rotate freely
in a clockwise direction. Try the clutch for lockup
and hold in at least five different locations around
the converter.

If the clutch fails to lock up and hold at 14 N-m (10
ft-lbs) torque, replace the converter unit.

Stator to Impéiler lnterferencé Check

1.

Position the front pump assembly on a bench with
the spline end of the stator shalft pointing up (Fig.
36).

Mount a converter on the pump with the splines on
the one-way cluich inner race engaging the mating
splines of the stator support. The converter hub will
then engage the pump drive gear.

Hold the pump stationary and try to rotate the
converter counterclockwise. The converter should
rotate freely without any signs of inferference or
scraping within the converter assembly.

if there is an indication of scraping, the trailing
edges of the stator blades may be interfering with
the leading edges of the impeller blades. In such
cases, replace the converter.
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HOLDING TOOL
T77L-7902-R

TOROQUE
WHRENCH

FREE
TURNING |

LOCK-UP

SPLINED INTO TORQUING TOOL
STATOR CLUTCH T771-7902-8 OR
INNER RACE T761-7902-C D7394-28

FIG. 34 Checking Converter One-Way Clutch

Stator to Turbine Interference Check-—C8

1. Position the converter on the bench front side
down.

2. Install a front pump assembly to engage the mating
splines of the stator support and stator, and pump
drive gear lugs.

3. Install the inpUt shafl, engaging the splines with.the
turbine hub (Fig. 37). : .

4.  Hold the pump stationary and attempt to rotate the
turbine with the input shaft. The turbine should
rotate freely in both directions without any signs of
interference or scraping noise.

5. If interference exists, the stator front thrust washer
may be worn, allowing the stator to hil the turbine.
In such cases, the converter must be reptaced.

Check the converter crankshaft pilot for nicks or
damaged surfaces that could cause interference
when installing the converter into the crankshaft.
Check the converter front pump drive hub for nicks

nr charn adnae that wrniild damana tha niimn caal

2.2.30

Pinion Carriers
ce

Individual
serviceable.

parts of the planet carriers are not.

1. Check the pins and shafts in the planet assemblies
for loose fit and/or complete disengagement. Use
a new planet assembly if either condition exists.
Before installing a planet assembly, the shaft
retaining pins should be checked for adeauate
staking. if necessary, restake the pins before
installation. When restaking, the retaining pins
must not be driven inte the carrier any further than
1.01mm (0.040 inch) below the surface of the
carrier.

2. Inspect the pinion gears for damaged or
excessively worn teeth.

3. Check for free rotation of the pinion gears.
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CONVERTER
ASSEMBLY

G
ft ¥
JY

{0

FRONT PUMP
AND STATOR
SUPFORT SHAFT

D4821-1A

‘IG. 36 Stator to Impeller Interference Check

Stator Support

C6..

1.

Inspect the stator support splines for burrs and
wear.

2. Check the oil ring grooves in the stator support for
nicks, burrs or damaged edges.

3. Check the front and rear bushings of the stator
support for wear or scoring.

Case

Inspect the case for cracks and stripped threads.

Inspect the gasket surfaces and mating surfaces for
burrs. Check the vent for obstructions, and check all
fluid passages for obstructions and leakage (Figs. 15,
16 and 17).

Inspect the case bushing for scores. Check all

parking finkage parts for wear or damage.

INPUT SHAFT

FRONT PUMP
AND STATOR
SUPPORT SHAFT

CONVERTER
ASSEMBLY

0482214

FiG. 37 Stator to Turbine Interference Check—C6

If a transmission case thread is damaged, service kits

may be purchased from local jobbers. To repair a
damaged thread, the following procedures should be
carefully followed.

1.

«

Dril! out the damaged threads using the same driit
size as the thread outside diameter. For
example, use a 5/16 inch drill for a 5/16-18 thread.

Select the proper special tap and tap the drilled
hole. The tap is marked for the size of the thread
being repaired. Thus, the special tap marked 5/16-
18 will not cut the same thread as a standard 5/16-
18 tap. The tap cuts a thread large enough to
accommodate the insert, and. after the insert is
instalied, the original thread size (5/16-18) is
restored.

Select the proper. coil inserting tool. These tools
are marked with the thread size being repaired.
Place the insert on the tool and adjust the sleeve
to the length of the insert being used, Press the
insert against the face of the tapped hole. Turn the
tool clockwise and wind the insert into the hole
until the insert is 1/2 turn below the face.

Working through the insert, bend the insert tang
straight up and down until it breaks off at the notch.

Improperly installed inserts can be removed with
the extractor tool. Place the extractor 100! in the
insert with the blade resting against the top coil 1/
410 1/2 turn away from the end of the coil, Tap the
tool sharply with a hammer untii the blade cuts into
the insert. Exert downward pressure on the (ool
and turn counterclockwise until the insert is
removed.
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SPECIFICATIONS
VACUUM DIAPHRAGM ASSEMBLY SPECIFICATION
: Throttie Valve Rod #
Transwisslon Diaphragm Diaphragm Part No. .
Type Typo Part No. Identification {7A380} tergth identification
HAD D7AP-TA337-AA Part No. Stamped CAAP-A 1.677-1.667 No Color
! DIAF-BA 17273717 Purple Daub
SAD D70P-TAS77-BA | 1 Groen Stipe D3AF DA 1.611-1.601 | Voliow Daub
C5 SAD DATP-7A3TT-BA 1 Black Stripe D3IAP-EA 1.644-1.634 Blue Daub
R * ; DIAP-FA 1.660-1.650 Gresn Daub
SAD DSAP-TASTI-AA 1 1 Purple Stipe DIAP-GA 17101700 | White Daub
DBAP-AA 1.694-1.684 Brown Daub
# Selective fit rods
SAD — Single Area Diaphragm
S-8AD —- Super Single Area Diaphragm
CD2948-2E

HAD -~ High Attitude Diaphragm

AUTOMATIC TRANSMISSION REFILL CAPACITY — C5, C6 AND AQD AUTOMATIC TRANSMIL SION

Approximate Refill Capacity®

Transmission

Engine “Us. Imperlsl Liters
Trpo Quarts Quarts
o 4.9 {300 CID} -6 11-3/4 9.4- 1.2

(Approximate dry capacity, includes cocler and lines. Fluid fevel indicator should be used to determine actual fluid requirements and {luid specifications.
Check level at normal operating temperature, DO NOT OVERFILL

TORQUE-CONVERTER ENO-PLAY

T el Convecter End-Play
anm on New or Rebullt Converter Used Converter
7 mm Inch min ' inch
c6 0.533 Max. 0.021 Max. 1,01 Max. 0.040 Max,
STALL SPEED SPECIFICATIONS
Engine Transmission Converter Stall Speed

Vehicle Application Disp. Typa Size Min. Max.

4.9 C6 1z 1616 1871
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SPECIAL SERVICE TOOLS

Tool Number Description

Tool-4201-C Dial Indicator with Bracketry

Toel-7000-00D Rubber Tip For Air Nozzle

Tool-7000-DE Alr Nozzie Assembly

T§20.-7006-A Air Pressure Check Plate

T82P-7006-C Cap Screws for Air Pressure Check Plate

T76L-7902-C Converter Clutch Torquing Too!

T77L-7902-R Converter Clutch Holding Toal

T77L-7902-8B Converter Clutch Torquing Tool

T8OL-7902-A Torque Converter End Play Checking Tool

T83L-7902-A Converter Chaecking Tool Kit

T83L-7902-A1 Torque Adapter Turning Tool

TRIL-7902-A2 Pilot Guide

T83L-7902-A3 Holding Fixture

T80L-77030-B Servo Piston Remover
ROTUNDA EQUIPMENT

Model Description

01400028 Torque Converter Cleaner

021-00054 Torque Converter Leak Tester

014-00737 Automatic Transmission Tester

021-00014 Vacuum Tester

059-00008 Vacuum and Prassure Tester

CD4825-1E
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CHAPTER 2
SECTION 3: REMOVAL AND INSTALLATION

1. Engine side panels

A. Removal:
Raise and support hood. Locate each of the fasteners on the side panel in their respective
spring sockets. Turn each of the fasteners ¥ turn counterclockwise. The panel should be free for

removal.

B. Installation:
Raise and support hood. Locate each of the fasteners on the side panel in their respective
spring sockets. Turn each of the fasteners ¥ turn clockwise to engage the retaining spring.
Some pressure applied to the panel towards the engine compartment might be necessary.

2. Hood

A. Removal:
Raise and support hood. Remove the dash panel (See Maintenance. Section / Removal &
installation / 4A). Remove the center four mounting bolts from the hinge at the firewall. Using a wax
pencil or similar on-permanent marker, mark the position of the hinge in relation to the firewall. If
unit is equipped with gas struts, have an assistant hold hood in a vertical position. Remove gas
struts by pulling them off their ball stud mounts. Close hood and remove last two mounting bolts.
With an assistant’s help, lift hood vertically and carry it over the front of the unit. When clear of unit,
set in a safe location with its mounting hardware.

B. Installation:
Using an assistant, lift hood up and over the front of the unit and set in place. Locate and install
the two outermost mounting bolts. Locate the position markers on the hinge and firewall, position
hood accordingly, and tighten outer two mounting bolts. Raise and support hood. If unit is equipped
with gas struts, install them by pressing them on their ball stud mounts. Locate and install the
remaining four mounting bolts. Tighten all bolts. Lower hood.

3. Transmission Cover Panel

A. Removal:
1. Remove the shifter as described in Maintenance. Section / Removal & Installation / 17A.
2. Locate and remove the four mounting bolts from the panel.

Lift panel vertically and place cover and mounting bolts in a safe location.

B. Installation:
1. Lower panel into place. Locate and install mounting bolts.
2. Install the shifter as described in Maintenance. Section / Removal & Installation; 17B.
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CHAPTER 2
SECTION 3: REMOVAL AND INSTALLATION

4. Dash Panel

A. Removal:

Raise hood. Disconnect battery. Have someone assist in removing dash panel. Place a piece of
cardboard or shop cloths on transmission cover panel and floorboard to protect finish from damage.
Locate and remove the mounting bolts at each end of the dash panel. Lower dash panel assembly to
rest on transmission cover panel and floorboard.

B. Installation:

Have someone assist in installing dash panel. Lift the dash panel assembly into place. Be sure to
route the wiring harness up and over the brake pedal bracket. Do not allow harness to be pinched by
any part of the dash panel. Locate and install the mounting bolts. Reconnect battery. Lower hood.

5. Steering valve, Column and Steering Wheel

A. Removal:
1. Remove dash panel as described in Maintenance. Section / Removal & Installation; 4A
2. Remove horn button, disconnect horn wire, remove steering wheel retaining nut and pull steering

wheel (may require use of steering wheel puller).
Remove upper steering column U-Bolt. Remove any wire-ties around steering column.
Raise and support hood, remove left engine side panel.

Place drain pan on ground directly below steering valve to catch any fluid lost.

o o kM w

Label hoses according to the ports on the steering valve (T-Tank, P-Pressure, R-Right
and L-Left).

Remove hoses from steering valve.
Unplug horn wire.

Remove the four bolts securing the valve and column to the lower mounting bracket, both
components can now be removed.

B. Installation:

1. Installation is the reverse of the removal process. Before reinstalling dash be sure to tie back
wiring using new wire ties if necessary.

2. Check power steering fluid level prior to starting engine, running pump dry can damage the
pump. Recheck fluid level after cycling steering left-right several times to be sure all air has
been purged from lines.
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6. Steer Axle
A. Removal:

1. Raise and support hood. Disconnect battery. Raise unit and support it on jack stands.

2 Remove the front wheels as described in Maintenance. Section / Removal & Installation; 9A.

3. Remove brake lines and Hydraulic hoses, mark hydraulic hoses by position (left or right).

4 Place a floor jack under the center of the steer axle assembly. Raise jack until it just starts to
raise the steer axle assembly.

5. Remove the hardware securing the steer axle assembly to the front leaf springs. Use
caution when removing the last bolt. If the weight is not evenly distributed across the floor
jack, the steer axle might tilt to one side. If this starts to happen, reinstall one bolt on each
side and reposition the floor jack as needed.

6. Slowly lower steer axle.

B. Installation:

1. Place steer axle on floor jack, balanced at center. Roll steer axle under front of unit to
approximately center of front leaf springs. Note the position of the centering pins on the
springs. These must line up with the dowel holes in the top of the axle assembly.

2. Slowly raise steer axle until it just contacts the springs. Check the alignment of the centering
pins in relation to the dowel holes on the axle. Position axle to accept pin and complete
raising axle into place.

3. Install the four U-bolts and tighten.

4, Lower and remove floor jack.

5. Install brake lines and steering cylinder hoses.

6. Install the front wheels as described in Maintenance. Section / Removal & Installation; 9B.

7. Lower unit. Reconnect battery. Lower hood.
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7. Front Springs

A. Removal:
1.
2.
3.

7.
8.
9.

Set parking brake and chock wheels.
Raise front of unit until front wheels are off the ground. Support on jack stands.

Place a floor jack under the steer axle on the side of the spring to be removed. Raise jack until
it contacts the steer axle.

Remove the two U-bolts securing the steer axle to the spring.

Lower the floor jack until the steer axle is just clear of the spring (be careful not to damage
hoses)..

Hold spring so that it does not fall. Locate and remove the bolt passing under the rearward
end of the spring. Remove the bolt passing through the front of the spring. It might be necessary
to use a drift to drive out the bolts. Remove the spring. Discard old mounting bolts.

Using an appropriate-sized drift, press out old bushing.
Using safety solvent, clean all dirt and grease from the spring.

Inspect spring for broken or fatigue parts. Replace spring if any defects are found.

B. Installation:

1.
2.
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Using an appropriate-sized drift, press in a new bushing.

Using new mounting bolts, lift spring into place and secure with two bolts. Tighten front bolt to
80 ft-Ibs. Tighten rear bolt until nut just contacts bracket.

Slowly raise steer axle until it just contacts the springs. Check alignment of the centering pin
in relation to the dowel hole on the axle, position axle to accept pin, and complete raising the
axle.

Install the two U-bolts and tighten.
Remove floor jack.
Lower unit.
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8. Rear Springs

A. Removal:
1. Raise unit until wheels are off the ground. Support on jack stands.
2. Place a floor jack under the drive axle on the side to be removed. Raise jack until it contacts

the drive axle. Raise up ¥2".
Remove the two U-bolts and mounting plate.
Slowly lower the drive axle until it clears the spring.

Remove the nuts from the front and rear mounting bolts. Loosen the bolts.

o o~ w

Hold the spring to keep it from falling free. Remove the two mounting bolts. (It might be
necessary to use a drift to drive out the bolts.) Remove the spring. Discard mounting bolts and
nuts.

7. Using an appropriate-sized drift, drive out the bushing from the spring.

8. Using safety solvent, clean all dirt and grease from the spring.

9. Inspect the spring for signs of excessive wear. If any defects are found, replace spring.
B. Installation:

1. Using an appropriate-sized drift, press in a new bushing.

2. Lift spring into place and install two mounting bolts and locknuts.

3. Tighten the front bolt to 80 ft-Ibs. Tighten the rear bolt until the locknut just contacts the
bracket.

Raise drive axle until it is in contact with the spring.

Place the U-bolt mounting plate over the nut located on the top of the spring.
Install the two U-bolts and evenly tighten nuts to 110 ft-Ibs.

Remove the floor jack.

Install wheels.

© © N o g &

Lower unit.
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9. Wheels and Tires

A. Removal:

1.

WARNING:

WARNING:

Set parking brake. Raise unit near the wheel / tire assembly to be removed. Raise until wheel
/ tire is off the ground.

Remove the lug nuts. Pull wheel off.
Inspect wheel / tire assembly. If any part of the assembly shows excessive wear, replace it.

If it is necessary to remove the tire from the wheel, use appropriate tools for the job. When
removing tires from wheels the tire must be completely deflated before servicing.

SERIOUS INJURY CAN RESULT IF TWO-PIECE (SPLIT-RIM) WHEELS ARE NOT
DEFLATED BEFORE PERFORMING SERVICE.

USE TOOLS SPECIFICALLY DESIGNED FOR SERVICING TIRES AND WHEELS.
FOLLOW THE MANUFACTURER’S INSTRUCTIONS. PERSONAL INJURY OR
DAMAGE TO THE WHEEL / TIRE ASSEMBLY CAN RESULT.

B. Installation:

NOTE:
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Lift wheel / tire assembly into place over the wheel lugs.

Using a torque wrench, tighten the lug nuts.

Front, 1/2 studs.................. 90-110 ft-lbs
Rear, 9/16 studs.................. 110-120 ft-lbs
Lower unit.

Re-Torque the lug nuts after 24 hours of service.

When tighten lug nuts, it is a good practice to alternate lugs nuts across the wheel, rather
than moving from one to the next in a circle.
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10. Service Brake Pedal

A. Removal:
1. Engage parking brake.
2. Raise and support hood. Disconnect the battery.
3. Remove the dash panel as described in Maintenance. Section / Removal & Installation; 4A.
4. Locate and remove cotter pin and washer connecting the pedal to the pivot.
5. Locate and remove the shoulder bolt on which the pedal pivots. The pedal will now be free to

be removed from the booster linkage. Remove pedal.

6. Inspect bushings and shoulder bolt for signs of excessive weatr. If shoulder bolt shows any
signs of wear, replace it. If bushings are worn, replace the pedal assembly.

7. Clean all dirt and grease from the pedal assembly.
B. Installation:
1. Apply small amount of grease to the bushings.
Install the pedal assembly onto the linkage to the booster.

Lift pedal into place and secure with shoulder bolt and nut. Tighten nut to 40 ft-Ibs.

Adjust pedal height as described in maintenance section.

2

3

4, Place washer over pin connecting pedal to booster. Install new cotter pin.

5

6 Install dash panel as described in Maintenance. Section / Removal & Installation; 4B.
7

Reconnect battery. Lower hood.
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11. Master Cylinder, Service Brake

238

A. Removal:
1.

2
3.
4

o

B. Installation:
1.

Raise and support hood. Disconnect battery.

Place shop towels under master cylinder to catch any spilled brake fluid.

Using a flare-nut wrench, loosen and remove the two brake lines at the master cylinder.

Locate and remove the two nuts securing the master cylinder to the booster. The master
cylinder should now be free for removal.

Drain the old brake fluid into a waste-oil container.

Using safety solvent, clean all dirt and grease from master cylinder.

Replace seals as required. If cylinder is rusted, use a brake cylinder hone to polish the
surface before reinstalling piston and seals. If cylinder is scored deeply, or if piston is damaged,
replace the assembly as a complete unit.

Itis very important to “bench bleed” the master cylinder before installing back into unit. This
is described below:

a.

Place the master cylinder in a vise. Clamp just enough to securely hold master
cylinder. (Placing a shop towel over each jaw of the vise will help reduce marring the
outer surface of the master cylinder).

Place shop towel under the master cylinder.
Put pipe plugs into each of the outlet ports. Finger-tighten plugs.

Fill master cylinder with new brake fluid. (Never reuse old brake fluid; it retains
moisture and can cause rust to form inside the brake system).

Pump the piston until no bubbles can be seen in the reservoir. Do not allow reservoir
to empty while performing this operation.

Tighten plugs. Try depressing the piston. It should not move (or it will move only a
small amount) if all air has been purges from the master cylinder. If it moves, repeat
the previous steps.

Place the master cylinder on the vacuum booster and secure in place with nuts.
Using a flare-nut wrench, install and tighten the brake lines.

Bleed brakes as described in Chapter 2 Section 1 - Annual Maintenance (7B).
Remove shop towels; reconnect battery, and lower hood.
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12. Brake Booster

A. Removal:

1. Raise and support hood. Disconnect battery.

2. Locate and remove the cotter pin and washer connecting the brake pedal assembly to the
booster.

3. Remove the two mounting nuts holding the brake master cylinder to the booster. Pull master
cylinder free of the booster.

4, Remove the hoses from the booster.

5. Remove the dash panel as described in Maintenance. Section / Removal & Installation; 4A.

6. Locate and remove the four bolts mounting the booster to the firewall. Remove the booster.

B. Installation:

1. Installation is the reverse of removal.

13. Parking Brake Linkage and Lever (disc type parking brake)

A. Removal:
1. Raise unit until wheels are off the ground. Support on jack stands.
2. Disengage parking brake. Locate and remove the cotter and clevis pin connecting the parking
brake lever assembly to the brake cable.
3. Remove the transmission cover as described in Maintenance. Section / Removal & Installation;
3A.
4, Locate and remove the four bolts securing the parking brake lever to its mounting bracket. The

assembly should now be free to be lifted up and out.
Using safety solvent, clean all dirt and grease from the lever assembly.
Inspect all parts of the assembly. If any of the parts are worn, replace the assembly.

B. Installation:
1. Using dry silicone, lubricate all pivoting or moving parts of the brake lever assembly.
Lower lever assembly into its mounting bracket. Secure in place with four bolts.
Install transmission cover as described in Maintenance. Section / Removal & Installation; 3B.
Locate and install linkage from the lever to the cable. Install clevis and new cotter pin.

o M DN

Lower unit. Adjust parking brake by turning the end of the lever. Turning clockwise increases
force on the brake and counterclockwise decreases force. If adjustment cannot be made on
lever; refer to the next section for information on adjusting the brake assembly.

2.3.9
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14. Parking Brake
A. Removal (disc style parking brake):

1.
2.
3.

8.

Raise unit until wheels are off the ground. Support unit on jack stands.
Disconnect battery, Disengage parking brake.

Locate and remove the clevis and cotter pins connecting the parking brake cable to the lever
on the brake caliper.

Remove the U-Bolt connecting the parking brake cable to the bracket on the parking brake
caliper.

Remove the two bolts retaining the cable mounting bracket from the parking brake caliper.

Remove the parking brake caliper as described in the manufacturer’s data in Chapter 5 -
Manufacturer’'s Appendices.

If parking brake disc needs to be replaced remove drive-shaft as described in Maintenance.
Section / Removal & Installation; 18A.

Remove input flange from drive axle.

B. Installation (disc style parking brake):

2.3.10

1.

10.
11.

If disc was removed install new disc on drive axle input flange in the same orientation as old
one was removed.

Install input flange on drive axle (using flat washer and nut), tighten nut to 250 Ft-Lbs.

Install driveshaft as described in Maintenance. Section / Removal & Installation; 18B, use
blue thread locker on bolts.

Install parking brake caliper as described in manufacturer’'s data in Chapter 5 - Manufacturer’s
Appendices.

Adjust parking brake caliper as described in manufacturer’'s data in Chapter 5 - Manufacturer’s
Appendices.

Install parking brake cable bracket, use blue threadlocker on bolts and torque to 30 Ft-Lbs.
Turn top of parking brake lever fully counterclockwise to loosen adjustment as far as possible.

Install parking brake cable on bracket. Loosen jam nut against clevis, adjust clevis on cable
so clevis pin can be installed without moving parking brake lever (on caliper assembly). Install
clevis pin and new cotter pin (do not bend cotter pin at this point).

Check parking brake lever, adjust the parking brake lever by turning the end of the lever
clockwise to increase the force on the parking brake. If proper adjustment can be obtained the
finish installing cotter pin (bend ends) and then tighten jam-nut against clevis. If not then
loosen parking brake lever again and then remove clevis pin at brake caliper and turn clevis in
2 turns and reinstall clevis pin and cotter pin. Repeat these steps until adjustment is complete
(once complete properly install cotter pin and tighten jam nut against clevis).

Connect battery.
Lower unit. Test operation.
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15. Exhaust System

A. Removal:
1.

2
3.
4

Raise and support the hood.

Raise unit until wheels are off the ground. Support on jack stands.

Allow the section of the engine exhaust system to be removed to cool before servicing.
Remove the tail pipe as described below:

a. Remove the U-bolt connecting the tail pipe to the catalytic muffler.

b. Remove the U-bolt connecting the tail pipe to the rear hanger and remove the tail pipe
from the muffler.

Remove the catalytic muffler as described below:

a. Remove the tail pipe as stated above.

b. Remove the U-bolt connecting the catalytic muffler to the head-pipe pipe.

C. Remove the two bolts holding the muffler clamps to the frame and then remove the
muffler.

Remove the head pipe as described below:

a. Remove the tail pipe as described above.

b Remove the catalytic muffler as described above.

C. Remove the oxygen sensor from the head pipe.

d Remove the two bolts holding the head pipe flange to the exhaust manifold.

This will free the head pipe for removal.

B. Installation:

1.

Installation is the reverse of removal, use all new hardware and head pipe flange gasket.
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16. Fuel Cell
A. Removal:

1. Raise and support hood.
2. Disconnect battery.
3. Engage parking brake.
4. Raise unit off the ground, support on jack stands.
5. Place a drain pan under fuel cell. Remove the drain plug from the bottom of the fuel cell and

remove fuel. Replace plug when fuel cell is empty and transfer fuel to an approved container.

WARNING: FUEL ISEXTREMELY FLAMMABLE. DO NOT HANDLE FUEL NEAR ANY OPEN FLAMES
OROTHER SOURCE OF IGNITION.

Remove the fuel lines connected to the fuel cell.
Locate and remove the wire to the sending unit.

8. Remove the right engine side panel as described Maintenance Section / Removal
& Installation; 1A.

9. Remove the fuel cap from the fuel cell by turning cap counterclockwise.

10. Remove the fuel pocket from fuel-cell filler tube.

11. Locate and remove the four mounting bolts holding the fuel-cell mounting bracket to the
chassis. This will free the fuel cell for removal. Keep bracket and spacers together for installation
of new cell.

B. Installation:

1. Transfer the fuel-level sending unit from the old fuel cell to the new fuel cell as described in
Maintenance. Section / Removal & Installation; Step 20.

2. If new fuel cell is not supplied with the fuel pickup tube, transfer it from the old fuel cell.

Use Teflon thread sealing tape on the threads of the tube assembly. Be sure the pickup-tube
outlet is in the same position on the new fuel cell as it was on the old one.

3. Position tank and spacers on fuel-cell mounting bracket. Lift assembly into place and
secure with four bolts, nuts, and lock washers.
Install fuel pocket on fuel-cell filler tube.
Install fuel cap on filler tube.

Install the right engine side panel as described in Maintenance. Section / Removal &
Installation; 1B.

7. Connect the fuel sender wire to the sending unit.
Connect the fuel lines.

Lower unit. Connect battery. Lower hood.
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1.
2.
3.

CHAPTER 2
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Raise unit until wheel are off the ground. Support on jack studs.

Place shifter into Neutral.

Locate and remove nut from the shift rod end at the transmission. Remove the rod
end from the transmission linkage.

Disconnect the connector from the shift switch to the wiring harness.

Locate and remove the four cap screws on the side of the shifter's mounting bracket.
The shifter should now be free to lift up and out of the bracket.

Using safety solvent, remove all dirt and grease from the assembly.

If shifter rod is to be replaced or relocated to a new shifter, take note of the hole in

which the trunnion is located and replace in same location.

B. Installation:

Apply a small amount of grease where the trunnion mounts the shifter rod to the shifter.

Lower shifter into place. Be sure shift rod falls on the left side of the transmission.
Secure shifter with four cap screws.

Place shifter in Neutral.

Place transmission linkage in Neutral.

Lift shift rod to transmission linkage. It should go into the top hole of the transmission
linkage. If adjustment is required, loosen the jam nut and adjust lower end of shift rod
until the end lines up with the upper hole in the transmission linkage. Tighten jam nut.
Secure shift rod end to transmission linkage with nut.

Connect shifter to wiring harness.

Lower unit, engage parking brake, and test shifter to be sure the gear pattern shifts correctly.
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18. Drive Shaft

A. Removal:
1.
2.

9.

Raise and support unit on jack studs.

Locate and remove the four bolts securing the drive shaft to the input flange of the drive axle.
The drive shaft will now be free to remove.

Place a drain pan under rear of transmission.

Push driveshaft forward (into transmission), move rear end of driveshaft to the right side of the
drive axle and then pull driveshaft out of transmission.

Using safety solvent, clean all old grease from drive shaft and U-joints.

Inspect all bearings and bearing surfaces for any signs of wear or heat damage. If any part of
the U-joint shows any defect, replace the entire U-joint.

Using safety solvent, clean all old grease and dirt from slip yoke assembly.

Inspect the drive shaft for any signs of excessive wear. If any defects are found, replace drive
shaft.

Inspect transmission output seal, if it has become brittle or shows signs of leaking replace.

B. Installation:

2.3.14
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Assemble slip yoke to driveshaft.

Apply a light coating of transmission fluid to the outside of the slip yoke.
Carefully Insert the slip yoke into the output seal of the transmission.

Place rear flange of driveshaft into input flange of drive axle, align bolt holes.
Install new bolts and toplock nuts using blue thread locker, tighten to 40 Ft-Lbs
Lower unit.

Operate engine until unit is warm, check and fill transmission fluid as needed. Test operation.
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19. Radiator
A. Removal:
1. Raise and support hood. Disconnect battery.
2. Allow engine to completely cool.
3. Slowly remove the radiator cap. Do not remove cap until engine has cooled. Hot engine

coolant can cause serious injury.

4 Locate and remove the coolant overlow line next to the radiator filler neck.

5 Place a 4-gallon drain pan under radiator drain petcock.

6. Open the petcock and allow the coolant to drain then close the petcock.

7 Remove the upper and lower radiator hoses.

8 Remoe the hose from the power steering reservoir and drain the reservoir.

9 Remove the power steering reservior from the upper shroud.

10. Remove the upper fan srhoud.

11. Remove the fan.

12. Remove the lower shroud.

13. Remove the two transmission hoses. Plug the hoses so that the transmission fluid is not lost.
14. Remove the four nuts holding the radiator to the radiator mounts and remove the radiator.

B. Installation notes:
Install in reverse order of removal.
Check condition of radiator mounts. Replace if they are cracked or brittle.
Check condition of upper and lower radiator hoses, replace if necessary.
Confirm drain petcock is closed before filling with fluid.
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20. Electrical Accessories

A. Main Accessory Relay -
1. Removal:

a. Remove the dash panel, described in Maintenance Section / Removal &
Installation; 4A

b Locate and remove the power cables from the left side of the relay (wire #2 and #4).
c Locate and remove the single cable from the right side of the relay (wire #7).
d. Locate and remove the 2-wire connector from the bottom of the relay.
e Locate and remove the two mounting bolts. Remove the solenoid.
2. Installation:
a. Position new relay over mounting holes in firewall. Secure in place with two bolts,
nuts, and lock washers. Tighten nuts to 20 ft-Ibs.
b Connect the two wire connector to the bottom of the solenoid.
C. Connect the single cable to the right side of the solenoid (wire #7).
d Connect the remaining cables to the left side of the solenoid (wire #2 and #4).
e. Install the dash panel, described in Maintenance Section / Removal & Installation;4B.
B. Fuel Gauge -
1. Removal, Fuel Level Gauge (Gasoline models only).
a. Remove the dash panel as described in Maintenance Section/ Removal & Installation;
4A.
b Remove the dash lamp from the gauge.
c Remove the ground wire from the center terminal.
d. Remove the sender wire from the “S” terminal.
e Remove the power wire(s) from the “I” terminal.
f Locate and remove the two nuts from the mounting bracket.
g. Remove gauge.
2. Installation, Fuel Level Gauge (Gasoline models only).
a. Install new gauge into dash panel. Place bracket onto back of gauge. Place two nuts

and lock washers onto mounting studs. Do not tighten.

b. Rotate gauge in dash panel until the face is reading in an upright position. Tighten
mounting nuts.

C. Install power wire to the “I” terminal (blue wire).

d. Install sender wire to the “S” terminal (green wire).

e. Install ground wire to the center terminal (white wire).

f. Install the dash lamp.

g. Install the dash panel as described in Maintenance. Section / Removal & Installation;

4A.
1
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20. Electrical Accessories (cont)

C. Hourmeter -

1. Removal (Hourmeter):
a. Remove hourmeter bracket from firewall (engine compartment, right side).
b. Remove the power wire from the “+” terminal.
C. Remove the sender wire from the “-” terminal.
d. Locate and remove the nuts from the mounting studs. Remove the meter.
2. Installation (Hourmeter):
a. Insert hour indicator into the bracket. Place mounting ring on mounting studs
and secure with two nuts and lock washers. Do not tighten.
b Rotate indicator until face is reading in the upright position. Tighten mounting nuts.
C. Install power wire to the “+” terminal.
d Install sender wire to the “-* terminal.
e. Reinstall bracket on firewall.

D. Sending Units -

1. Removal (Accessory Oil pressure, Hourmeter):
a. Locate oil sending unit at left rear side of engine and disconnect wire(s).
b. Place a shop towel under sender to catch any spilled oil.
C. Remove the sending unit.
2. Installation (Accessory Oil pressure, Hourmeter):
a. Cover threads of new sending unit with Teflon tape.
b Install sender into block, tighten sender.
C. Connect wire(s).
d Remove shop towel.
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20. Electrical Accessories (cont)

D. Sending Units (cont) -

3. Removal (Fuel):
a. Locate the fuel-level sender on the fuel cell and remove sender wire.
b. Open gas cap to allow pressure to equalize.

WARNING: FUEL ISEXTREMELY FLAMMABLE. DO NOT HANDLE FUEL NEAR ANY OPEN FLAMES OR
OTHER SOURCE OF IGNITION.

C. Locate and remove the six mounting screws in the top of the sender.
d. Lift sender from the fuel cell, noting the position of the float arm. It is important to
orient new sender in the same position.
4. Installation (Fuel):
a. Place new gasket on fuel cell.
b Orient new sender in the same position as one removed.
c Install sender and secure with six mounting screws. Tighten evenly.
d. Close gas cap.
e Install wire on sender.

E. Switches, General -

1. Removal:

a. Remove the panel to which the switch is mounted.

b. Note the location of the wires on the switch.

C. Remove wires. Remove switch. (In most cases the old switch can be removed with
wires still attached. Therefore, when a new switch is installed, the wires can be
transferred).

2. Installation:

a. Install new switch.

b. Install wires as noted.

C. Install panel.
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20. Electrical Accessories (cont)

F. Horn, Horn Button and Horn Relay -

1. Removal (Horn):
a. Disconnect wire.
b. Remove mounting nut. Remove old horn.
2. Installation (Horn):
a. Position horn so that the outlet faces forward. Place in bracket and secure in place
with nut.
b. Connect wire.
3. Removal (Horn Switch):
a. Disconnect wires from horn switch.
b. Remove horn switch from floorboard.
4, Installation (Horn Switch):
a. Install switch on floorboard.
b. Connect wire to horn switch.
5. Removal (Horn Relay):
a. Cut and remove wire tie.
b. Remove connector from horn relay.
6. Installation (Horn Relay):
a. Install connector.
b. Use nylon wire tie to tie relay to steering column.
G. Brake Light Switch -
1. Removal:
a. Locate brake light switch under master cylinder and remove wires.
b. Place shop towels under switch to catch spilled brake fluid.
C. Remove brake light switch.
2. Installation:
a. Cover threads of new switch with Teflon tape.
b Install new switch in tee block and tighten.
C. Connect wires.
d Bleed air from brake system as described in Chapter 2 Section 1 - Annual Maintenance
(7B)
e. Remove shop towels.
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20. Electrical Accessories (cont)

H. Back-Up Light / Neutral Safety Switch -

1. Removal:
a. Remove the shifter as described in Maintenance Section / Removal & Installation;
19A.
b. Locate and remove the actuator rod from the switch.
C. Remove the mounting nut from the switch and remove switch.
2. Installation:
a. Place switch into mounting hole with wire on the outside of switch and secure in
place with mounting nut.
b. Install actuator rod O-ring and secure with lock nut. Tighten until O-ring just Starts to
compress.
C. Adjust switch as described in Chapter 2 Section 1 - Adjustments ; 8E
d. Install shifter as described in Maintenance Section / Removal & Installation; 17B.

I. Lights, General -

1. Removal:
a. Disconnect light from harness.
b. Remove cover (if necessary). Remove mounting hardware. Remove light assembly. (It

might be necessary to remove connector housings in order to get connector through
some mounting brackets).

2. Installation:
a. Place light in or over mounting area. Secure in place with mounting hardware.
b. Connect light to harness.
C. Install cover (if necessary).

J. Light Bulbs, General -

1. Removal:
a. Remove cover or remove lamp from housing.
b. Install cover or install lamp into housing.

2.3.20
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21. Seats, Seat Belts

A. Removal (Seats):

1. Locate and remove the four nuts securing the seat rails to the chassis. Lift seat assembly
from chassis.

2. Locate and remove the four bolts securing the seat rails to the seat.

B. Installation (Seats);

1. Place seat rails onto bottom of the seat. Secure in place with four bolts and lock washers.
2. Place four spaces over mounting holes in chassis.
3. Place four carriage bolts into seat rails and lower seat assembly onto chassis. Secure with

four bolts and lock washers.
C. Removal (Seat Belts):
1. Remove bolts securing belt assembly to chassis. Remove seat belts.
D. Installation (Seat Belts):

1. Position new seat belt assemblies over holes in chassis mounting brackets. Secure in
place with bolts and lock nuts.

2. Tighten lock nuts until they touch brackets, allowing seat belt assemblies to pivot on bolts.
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Note:

Fluid reservoir may be an integral part Reservoir Hydraulic

of the hydraulic pump. 1 PUMp
&

@ Return I I
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Pressure

Filter @ @
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Steering P Out In
Valve 4
ITEM | DESCRIPTION LOCATION
1 |Power SteeringPump Engine (front right)
* |Power Steering Pump Pulley Power Steering Pump
* |Adaptor, Power Steering Outlet Power Steering Pump
2 |Hose Assy., Pump to Hydroboost Between Pump and Hydroboost
3 |Brake Hydroboost Left Side of Firewall, Engine Compartment
4 |Hose Assy., hydroboost to SteeringValve [Between Hydroboost and Steeringvalve (port 'P')
5 |Hose Assy., Return Line Between Hydroboost, Steering Valve (port 'T') and Filter
6 |Steering Control Valve Left Side of Firewall, Engine Compartment
* |Fitting, Straight #8 SAE o-ringto #6 JIC Steering Control Valve

*

Fitting, 90 degree #8 SAE o-ring to #6 JIC Steering Control Valve

7 |HOSE ASSY, LEFT Steering CONTROL Steering valve Port 'L'to Steering Cylinder

8 |HOSEASSY, RIGHT STEERING CONTROL Steering VALVE PORT 'R' TO Steering CYLINDER
9 |Steeringcylinder Assembly Front Axle Assembly

* |FITTING 3/8 MALE PIPETO #6 JIC Steering Cylinder

10 |Hydraulic Filter Assembly Left Side of Firewall, Engine Compartment

* |Fitting, 1/2 Male Pipe to #6 JIC Hydraulic Filter Assembly

* |Fitting, 3/4 Male Pipe to 1/2 Female Pipe |Hydraulic Filter Assembly

11 |Hose Assembly, Filter to Reservoir Between Filter and Reservoir

12 |Power Steering Fluid Reservoir Engine (front left)
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ENGINE WIRING

The Ford DSG engine wiring diagram is too large to br shown on this page size.
A full size copy of the diagram is included on the vehhicle CD.
The diagram number is SCH-00039.
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CHAPTER 3
SECTION 1: REMOVE AND INSTALL

Introduction:

The information contained in this chapter is intended to show how to remove and install the major components
of the tow tractor. Removal and installation of minor components (IE Driveshaft) are covered in chapter two
section three.

WARNING: THESE COMPONENTS ARE EXTREMELY HEAVY, GREAT CARE MUST BE TAKEN TO
ENSURE THE SAFETY OF THE MECHANICS PERFORMING THE WORK. USE APPROVED
HOISTING AND JACKING PROCEDURES AND EQUIPMENT DESIGNED FOR THE TASKS.
SECURE THE LOADS PROPERLY AND KEEP HANDS AWAY FROM ALL PINCH POINTS.

1. Drive Axle:
A. Removal:

1. Remove rear wheels.

2 Remove drive shaft.

3. Locate and disconnect the brake hoses from the axle to the frame.

4 Place a floor jack under each end of the axle and under the reduction gearbox. Evenly raise
jacks until they just start to lift the axle.

5. Locate and remove the four (4) U-bolts mounting the axle and under the gearbox. Evenly raise
jacks until they just start to lift the axle.

6. Slowly lower each jack until jacks are completely lowered.

7. Slide axle out to the side, use hydraulic equipment or hoists to assist in handling axle.

B. Installation:

1. Place axle on three (3) floor jacks. One under each end and one under the reduction gearbox.
Position axle spring plates under rear springs of unit.
Evenly raise axle until it contacts springs.

e

Locate and install the four (4) U-bolts and locknuts over axle and into U-bolt plates placed on
top of springs, evenly tightening locknuts to 110 ft-1b.

Remove floor jacks.
Install the brake lines from the axle to the frame.
Install the drive shaft.

Bleed brake system.

© © N o U

Install the rear wheels.

10. After 24 hours of service, recheck torque on U-bolt nuts and lug nuts.

3.11
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2. Transmission:

A. Removal:
1. Raise and support hood, disconnect battery.
Raise unit until wheels are off the ground, support on jack stands.
Place transmission in neutral.
Remove drive shaft.
Locate and remove the two (2) transmission cooling lines.

Disconnect shift rod from selector lever.

N o o M w DN

Place a transmission jack stand under transmission pan and secure in place with four (4)
bolts. Raise jack until it starts to lift transmission.

8. Locate and remove the bolt securing rubber isolator to the transmission mount.

Locate and remove the four (4) bolts securing transmission mount to chassis, remove mount.

10. Remove the inspection cover from between the transmission and adapter.

11. Remove the four (4) lock nuts securing the torque converter to the flywheel (it will be necessary
to rotate the flywheel). This can be done carefully using a socket on the crankshaft pulley at
the front of the engine.

12. Remove the bolts securing the transmission to the engine, take note where the bolts are
removed from as some of them may be different lengths.

13. Lower transmission and remove from unit.

B. Installation:

1. Raise transmission into place.

2. Align torque converter mounting studs with mounting holes in flywheel.

3. Secure transmission to engine with mounting bolts.

4, Secure torque converter to flywheel using four (4) new locknuts and blue threadlocker.

5. Raise rear transmission mount into place and secure with four (4) bolts and lock washers.
6. Place transmission rubber isolator in transmission mount secure with bolt.

7. Remove transmission jack, replace any cover bolts removed for jack.

8. Install drive shaft.

9. Locate and install transmission cooling lines.

10. Lower unit, connect battery and lower hood.

11. Engage parking brake and place unit in neutral.

12. If fluid was not added before transmission was installed, add fluid now.

13. Start unit and check for leaks, allow unit to reach operating temperature. Check fluid level and

add fluid as required.
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3. Engine:
A. Removal:
1. Raise and support hood, disconnect battery.
2. Raise unit and support on jack stands.
3. Remove radiator.
4, Remove transmission.
5. Lower unit.
6. Remove hood.
7. Remove engine side panels.
8. Remove fuel line from fuel pump (or LP line from Megajector).

WARNING: GASOLINE AND LIQUID PROPANE ARE EXTREMELY FLAMMABLE. DO NOT HANDLE FUEL
NEAR ANY OPEN FLAMES OR OTHER SOURCE OF IGNITION.

9. Label and remove wiring from engine.

10. Remove grounding strap from left side of the engine.

11. Remove heater hose if unitis equipped with a heater.

12. Locate and remove the mounting bolts securing the engine mounts.
13. Hoist engine straight up until oil pan clears obstacles.

B. Installation:

Lo

Hoist engine into place and secure mounts with two (2) bolts.
Install transmission.

Install radiator.

Install fuel line to fuel pump (or LP line to Megajector).

Install heater hose if unit is equipped with a heater.

Install wiring as removed.

Install grounding strap on the left side of the engine.

Install hood.

© © N o 0 P~ wbd

Install engine side panels.

=
©

Fill all fluids (oil, anti-freeze, and transmission) to proper levels.

[
=

Lower unit, connect battery, and test unit for proper operation.

3.1.3



CHAPTER 3 - SECTION 1

TIGER TC-50 - MC-TC50-03EF
L _____________________________________________________________________________________|

THIS PAGE
INTENTIONALLY
LEFT BLANK

314



CHAPTER 3 - SECTION 2
TIGER TC-50 - MC-TC50-03EF

CHAPTER 3
SECTION 2: REPAIR

Introduction:

The information contained in this chapter is intended to show how to repair the major components of the
tow tractor.

WARNING: THESE COMPONENTS ARE EXTREMELY HEAVY, GREAT CARE MUST BE TAKEN TO
ENSURE THE SAFETY OF THE MECHANICS PERFORMING THE WORK. USE APPROVED
HOISTING AND JACKING PROCEDURES AND EQUIPMENT DESIGNED FOR THE TASKS.
SECURE THE LOADS PROPERLY AND KEEP HANDS AWAY FROM ALL PINCH POINTS.
1. Drive Axle:

Refer to Chapter 5, Manufacturer Supplements

2. Engine:

Refer to Chapter 5, Manufacturer Supplements

3.21
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1. Transmission:

DESCRIPTION

322

The C6 transmission is a three speed unit Capable of providing automatic upshifts and downshifts through
the three forward gear ratios. The transmission Is also capable of providing manual selection of first and
second gears.

Fig. 1 shows the location of the converter, front pump, clutches, gear train and most of the Internal parts
used in the C6 transmission. The identification tag (Fig. 2), is attached to the intermediate servo lower front
cover bolt. The first line On the tag shows the transmission model prefix and suffix. A number appearing
after the suffix indicates that the internal parts in the transmission have been changed after initial production
start-up. For example, a PGD-BN model transmission that has been changed internally would read PGD-
BNL1. Both transmissions are basically the same, but some service parts in the PGN-BN transmission are
slightly different than the PGD-BNL1 transmission. Therefore, it is important that the codes on the
transmission identification tag be checked when ordering parts or making inquiries about the
transmission.

The hydraulic control system schematic is shown in Fig. 3. The converter housing and the fixed splines
which engage the splined outside diameter of the low-reverse clutch steel plates, are both cast integrally
into the case.

Only one (intermediate) band is used in the C6 transmission. This along with the forward clutch is used to
obtain intermediate geatr.
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FIG. 2 Identification Tag
DIAGNQOSIS AND TESTING

Refer to Section General Automatic
Transmission Service. 2

ADJUSTMENTS

The only adjustment on the transmission are the
intermediate band

To prevent damage to the transmission and to assure
proper band adjustment, it is essential that the tools and
procedures described here are used whenever the band
is adjusted.

Intermediate Band Adjustment

1.
2.

3.

Raise the vehicle on a hoist or jack stands.

Clean all the dirt from the band adjusting screw.
Remove and discard locknut.

Install a new locknut and. tighten the adjusting
screw to 14 N-m (10 ft-lbs) torque (Fig. 5).

Back off the adjusting screw exactly 1-1/2
turns. . s

Hold the adjusting screw from turning and tighten
the locknut to 48-61 N-m (35-40 ft-Ibs),

Lower the vehicle.

3.2.3
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T71P-77370-C, OR -D

ADJUSTING

SOCKET

TORQUE WRENCH
HANODLE-T71P-77370-H

TRANSMISSION

GASKET

SPRING
70026

PISTON
7€227

D6465-1A

FIG. 5 Adjusting Intermediate Band

Control Vaive Body

Refer to Fig. 17.

Removal

1.
2.

4.

Raise the vehicle on a hoist or jack stands.

Place a drain pan under the transmission and
loosen the bolts holding the transmission pan to
drain the fluid from the transmission.”

Remove the transmission pan attaching bolts from
both sides and the rear to allow the tluid to drain
further. Finally, remove the remainder of the
attaching bolts. Remove the pan and gasket.
Remove and discard the nylon shipping plug from

the pan. This plug is used to retain transmission

fluid within the transmission during shipment and
should be discarded when the oil pan is removed.

Remove the valve body attaching bolts and
remove the valve body from the case.

installation

1.

Position the valve body to the case making sure
that the selector and downshift levers are
engaged. Install and tighten the attaching bolts to
11-14 N-m (95-125 in.-Ibs).

Clean the transmission pan and gasket surfaces
thoroughly.

Using a new pan gasket, install attaching bolts
securing the pan to the transmission case. Tighten
the attaching bolts to 10.5-17 N-m (8-12 ft-lbs).

. Lower the vehicle and fill the transmission to the

correct level with the specified fluid.

FIG. 10 Intermediate Servo Disassembled—Typical

Intermediate Servo

{Refer to Fig. 10).

Removal

1.
2.

Raise the vehicle on a hoist or stands.

Remove the boits that secure the engine rear
support to the transmission extension rear support
and insulator assembly to" the crossmember.

Remove the two crossmember-to-frame attaching
bolts, and the bolts attaching the gussets to the
crossmember if so equipped.

Raise the transmission high enough to remove the
weight from the crossmember and remove the
crossmember.

Disconnect the muffler inlet pipe from the exhaust
manifolds and allow the pipe to hang.

Place a drain pan under the servo. Remove the
bolts that attach the servo cover to the
transmission case.

Remove the cover, piston, spring and gasket from
the case, screwing the band adjusting screw
inward as the piston is removed. This places
enough tension on the band to keep the struts
properly engaged in the band end notches while
the piston is removed.

Apply air pressure to the port in the servo cover to
remove the piston and rod.

Replace the complete piston and rod assembly if
the piston or piston sealing lips are damaged, (Fig.
10Q).

10. ARemove the seal from the cover.

Installation

1.
2.
3.

Dip the new seal in transmission fluid.
Install a new seal on the cover.

Coat new gasket with petroleum jelly, and position
on the servo cover.

Dip the piston in transmission fluid and install it in
the cover.

3.25
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Governor

Removal

1. Remove the extension housing as outlined in this
Section.

2. Remove the four governor body-to-oil-collector
attaching bolts (Fig. 15).

3. Remove the governor from the collector body
flange. .

4. Refer to the Disassembly and Assembly Section of
this Section for Governor repair operations.

Instaliation

1. Secure. the goverror (Fig. 15) to the oil collactor
flange with the attaching bolts. Tighten the bolts to
10.5-13.5 N-m (90-120 in.-lbs).

2. Re-install the extension housing as outlined in this
Section.

DISASSEMBLY AND ASSEMBLY

Transmission
Refer to Fig. 38.

Before removing any of the subassemblies,
thoroughly clean the outside of the transmission to
prevent dirt from entering lhﬁ mechanical parts.

During the repair of the subassemblies, certain
general instructions which apply to all units of the
transmission must be followed. Following these
instructions wiil avold unnecessary repetition.

Handle all transmission parts carefully to avoid
nicking or burring the bearing or mating surfaces.
L.ubricate all internal parts of the transmission with clean
automatic transmission fluid before assembly.

Do not use any other lubricants except on gaskets
and thrust washers. These may be coated with
petroleum jelly to facilitate assembly. Always use new
gaskets and seals when assembling a transmission.
Refer to Section 17-01, General Automatic

oiL

GOVERNOR

D6470-1A

Transmission Service for Cleaning and Inspection
Procedures.

Tighten all bolts and screws to the recommended
torque as outlined in specifications at end of this
Section.

Disassem!;ly

1. Remove the converter, and mount the
transmission in holding fixture Rotunda Model 014-
00106 or equivalent, (Fig. 18).

NOTE: If equipped, remove and discard the nylon
shipping plug from the pan. This plug is used to
retain transmission fluid within the transmission
during shipping. it should be discarded when the oil
pan is removed.

2. Remove the 17 fluid pan attaching boits. Remove
the pan and gasket.

3. Remove the eight valve body attaching bolts. Lift
the valve body (Fig. 17) from the transmission
case.

(-]

=)

T
D64711A

FIG. 16 Transmission Mounted in Holding Fixture

PARKING
PAWL ROD

INTERMEDIATE
SEAVO LEVER

varve /-
. oy 0160418

FIG. 15 Governor Installed

FIG. 17 Transmission With Pan Removed
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4. Attach a dial indicator TOOL-4201-C or equivalent
to the front pump as shown in Fig. 18. install
Extension Housing Seal Replacer T61L-7657-8 in
the extension housing to center the output shaft.

5. Pry the gear train to the rear of the case and at the

same time, press the input shaft inward until it

bottoms, (Fig. 18). Set the dial indicator to read
2eraQ.

6. Pry the gear train forward, (Fig. 18), and note the
.amount of gear train end play on the dial indicator.
Record the end play to facilitate assembling the
transmission. Remove the dial indicator from the
pump and the tool from the extension housing.

INDICATOR
TQOL-4201-C )
DB472-1A

D64731A

7. Remove the vacuum diaphragm, valve rod and the
throttle valve from the bore in the rear of the case.
Slip the input shaft out of the front pump.

8. Remove the front pump attaching bolts. Pry the
gear train forward as shown in Fig. 19 to remove
the pump. _ )

9. locosen the band adjustment screw and remove
the two struts.

10. Rotate the band 90 degrees counterclockwise to
align the ends with the slot in the case (Fig. 20).
Slide the band off the reverse-high clutch drum.

11. Remove the forward part of the gear train as an
assembly as shown in Fig. 21.

12. Remove the bolls that attach the servo cover to
the transmission case.

13. Remove the cover, piston, spring and gasket from
the case.

DE474-1A

FIG. 20 Removing or Installing Band

OUTPUT

REVERSE-HIGH
CLUTCH DRUM

06475-1A

FIG, 19 Removing Front Pump

FIG. 21 Removing or Installing Forward Part of Gear
Train

3.2.7
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14. Remove the large snap ring that secures the
reverse planet carrier in the low-reverse ciutch
hub. Lift the thrust washers and planet carrier from
the drum.

15. Remove the snap ring, (Fig. 22), that secures the
reverse ring gear and hub on the output shaft. Slide
the ring gear and hub off the shaft. Remove the
thrust washer.

16. Rotate the low-reverse clutch hub in a clockwise
direction and at the same time, withdraw it from the
case.

17. Remove the reverse clutch snap ring from the
case, then remove the clutch discs, plates and
pressure plate from the case.

18. Remove the extension housing attaching bolts
from the case. Remove the extension housing and
gasket.

19. Slide the output shaft {with governor ‘and oil
collector) assembly from the transmission case.

20. Remove the distributor sleeve attaching bolts and
remove the sleeve, parking pawl gear and the
thrust washer.

If the thrust washer is staked in place, use a
sharp chisel and cut off the metal from behind the
thrust washer. Be sure to clean the rear of the case
with air pressure or a suitable solvent to remove
any metal particles.

21. Remove the one-way clutch inner race attaching
bolts from the rear of the case. Remove the inner
race and reverse clutch spring retainer assembly
from inside of the case.

22. Remove the low-reverse clutch piston from the
case using TOOL-7000-DE or equivalent as shown
in Fig. 23. .

Assembly '

1. Place the transmission case in a holding fixture.

2. Tap the low-reverse piston into place in the case
with a clean rubber hammer.

3. Install the .low-reverse clutch spring retainer
assembly and retainer assembly in the clutch
piston.

LOW-REVERSE :
CLUTCH HV

SNAP RING
PLIERS

QUTPUT
SHAFT

SNAP
RING

DT1S1-1A

FiG. 22 Removing or Installing Reverse Ring Gear
Hub, Snap Ring

4.

10.
11.

12.
13.

14,

15.

Hold the one-way ciutch inner race in position and
install the attaching boits. Tighten bolts to 25-33
N-m (18-25 ft-lbs).

Place the transmission case on the bench with the
front end facing downward.

Positior the parking gear thrust washer and the
gear or the case {Fig. 31). Do not re-stake the
" thrust washer.

Position the collector. and tubes in place on the
rear of the case. Install the attaching bolts and
tighten to 17-21 N-m (12-16 ft-ibs).

Install the output shaft, and governor as an
assembly.

Place a'new gasket on the rear of the transmission
case. Pasition the extension housing on the case
and install the attaching bolts. Tighten the
attaching bolts to 34-47 N-m (25-35 #-lbs). -

Place the transmission case in the holding fixture.

Coat new gasket with petroleum jelly and position
on the servo cover. ‘

Position the servo spring on the piston rod.

Insert the servo piston rod in the case. Install the
servo cover with the attaching bolts, making sure
that the identification tag is in place. Tighten the
attaching bolts to 19-27 N-m (14-20 ft-Ibs).

Align the low-reverse clutch hub and one-way
clutch with the inner race at the rear of the case.
Rotate the low-reverse clutch hub clockwise while
applying pressure to seat it on the inner race.

Install the low-reverse clutch plates, starting with
the wave plate next to the piston and following with
steel and friction plates alternately. Retain them
with petroleum jelly. iIf new compasition plates are
being used, soak them in clean transmission fluid,
Motorcraft MERCON® Multi-Purpose Automatic
Transmission Fluid XT-2QDX or DDX (ESP-
M2C166-H), or equivalent for fifteen minutes
before installation. Install the pressure plate and
the snap ring. Test the operation of the low-reverse
clutch by applying air pressure at the clutch
pressure apply hole in the case.

AIR NOZZLE

TOOL-7000-0€ LOW-REVERSE
CLUTCH
APPLY
PASSAGE
=
[*] 1 \

()
<GP @

D7153-1A

DY
(94

FIG. 23 Removing Low-Reverse Clutch Piston
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16.

17.

18.

19.

20.

21,

22,

23,

24.

25,

26.

Install the reverse planet ring gear thrust washer
and the ring gear and hub assembly. insert the
snap ring in the groove on the output shaft,

Assemble the front and rear thrust washers onto
3he reverse planet assembly; retain with petroleum
jelly. Insert the assembiy into the ring gear and
nstall the snap ring.

Set the reverse-high clutch assembly on the
bench, with the front end facing down. Install the
thrust washer on the rear end of the reverse-high
clutch assembly. Retain the thrust washer with
petroleum jelly and insert the splined end of
forward clutch into the open end of the reverse-
high clutch with splines engaging the direct clutch
friction plates (Fig. 38).

install the thrust washers and retain them with
petroleum jelly, on the front end of the forward
planet ring gear and hub. Insert the ring gear into
the forward clutch.

install the thrust washer on the front end of the
forward planet assembly. Retain the washer with
petroleum jelly and insert the assembly into the
ring gear. Install the input shell and sun gear
assembly.

install the reverse-high clutch assembly, forward
clutch -assembly, forward planet assembly and
drive input shell, and sun gear as an assembly into
the transmission case. .

insert the intermediate band into the case around
the reverse-high clutch drum. Install the struts and
tighten the band adjusting screw sufficiently to
retain the band.

Place a selective thickness bronze thrust washer
on the rear shouider of the stator support and
retain it with petroleum jelly. If the end play was not
within specification when checked prior to
disassembly, replace the washer with one of
proper thickness. Refer to specifications at the end
of this Section for selective thrust washer
thicknesses.

Using two 5/16-inch bolts three inches long,
make two alignment studs. Cut the heads from the
bolts and grind a taper on the cut end. Temporarily
install the two studs opposite each other. in the
mounting holes of the case. Slide a new gasket
onto the studs. Position pump on case, being
careful not to damage the large seal on the outside
diameter of the pump housing, (removing the
aligning studs). :

Install six of the seven mounting belts and
tighten to 22-40 N-m (16-30 ft-lbs).

Adjust the intermediate band as detailed under
Adjustments and install the input shaft with the
long splined end inserted into the forward clutch
assembly.

Install Toot 4201-C or equivalent at the seventh
pump mounting bolt (Fig. 18) and check the
transmission end play as in steps 4, 5 and 6 of
Disassembly. (See specifications at the end of this
Section.} Remove the tool.

install the seventh pump mounting bolt and
tighten to 22-40 N-m_(16-30 ft-Ibs).

Install the main control valve body on the case,
making sure that the levers engage the valves
properly and tighten the attaching bolts to 11-14

27.-

28.
29.

N-m (95-125 in.-lbs). install the primary throttle
valve, rod, and the vacuum diaphragm in the case,
Tighten the diaphragm attaching bolt to 17-21 N-m
(12-16 ft-lbs).

Install a new pan gasket and the pan. Tighten the
bolts to 10.5-17 N-m (8-12 f{t-lbs).

Instail the converter assembly.

Install the transmission in the vehicle as detailed
under Removal and installation.

Control Valve Body

Disassembly .

The valve body-to-screen gasket should not be
cleaned in a degreaser solvent or any type of detergent
solution when disassembling the main control. To clean
the gasket, wipe it off with a lint-free cloth.

1.

10.

11.

12.

13.
14.

15,

Remove the nine screws that attach the screen to
the fower valve body (Fig. 24) and remove screen
and gasket (Fig. 25).

Remove the five upper-to-lower valve body and
hold-down plate attaching screws. Remove the
seven attaching screws from the underside of the
lower valve body (Fig. 24).

Separate the bodies and remove the separator
plate and gasket. Be careful not to lose the
check valves and springs. Remove and clean the
separator plate screen if necessary (Fig. 25).

Remove the manual valve retaining pin from the
upper valve body (Fig. 26).

Slide the manual valve {Fig. 26) out of the vaive
body.

Cover the downshift valve bore with a finger, then
working from the underside of the body remove the
downshift valve retainer. Remove the spring and
downshift valve (Fig. 26).

Apply hand pressure on the pressure boost valve
sleeve end and remove the sleeve retaining clip
from the under side of the body. Slowly release
hand pressure and remove the sleeve and the
pressure boost valve. Remove the two springs, the
spring and the main regulator valve from the bore.

Apply pressure on the throttle boost valve retaining
plate and remove the two attaching screws. Slowly
release the pressure and remove plate, throttle
pressure boost valve and spring, and the manual
low 2-1 scheduling valve and spring from the body
(Fig. 26). L

Apply pressure on the remaining valve retaining
plate and remove the eight attaching screws.

Hold the valve bady so that the plate is facing
upward. Slowly release the pressure and remove
the plate.

Remove the spring and the intermediate servo
modulator valve (Fig. 26) from the valve bady.

Remove the intermediate servo accumulator valve
and springs. :

Remove the 2-3 back-out valve and spring.

Remove the 2-3 shift valve, spring and the throttle
modulator valve and spring.

Remove the 1-2 shift valve, DR-2 shift vaive and
the spring from the valve biody.
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Oll. SCREEN ’
LOWER VALVE BODY

IDENT TAG- 366 SPRT
10-24 X /16 INCH

10-24 X /8 INCH

10

LOWER VALVE BODY

.24 X 7/8 INCH

5} o ) o o
.o
o
10-24 X 1-3/8 INCH [*)

-
-

° (-]

10-24 X 7/8 INCH 2
it 0

a 10-24 X
1-1/4 INCH

| e

10-24 X 7/8 INCH

00000

10-24 X 158 INCH

LOWER VALVE BODY

UPPER VALVE BODY

OIL SCREEN TO LOWER VALVE UPPER TO LOWER VALVE BODY AND LOWER VALVE BOOY TO UPPER
BODY ATTACHING SCREWS HOLD DOWN PLATE ATTACHING VALVE BODY ATTACHING SCREWS
SCREWS CE784.2A
FIG. 24 Control Valve Body and Screen Attaching Screws
SEPARATOR

LOWER VALVE ‘GASKET PLATE UPPER

BODY 70100 7A008 VALVE

SCREEN 80DY

74098 GASKET
7€06Z

05041-2A

FIG. 25 Upper and Lower Valve Bodles Disassembléd

16. Remove the line pressure coasting regulator valve,
(Fig. 26) from the body.

17. Remove the cutback control vaive to complete the
disassembly of the control vaive,

Assembly

1. Place the downshift valve and spring in the valve
body. Compress the spring and install the retainer
from the underside of the body (Fig. 27).

2. Place the valve body on a clean surface with the

passage side facing up. Place the converter reliet
valve spring in its bore (Fig. 27). Coat the converter
pressure relief valve with petroleum jelly and place
it on top of the spring. Place the 2-3 shift valve
check ball in its cavity. Place the throttle pressure

relief valve spring in its bore (Fig. 27). Coat th
throttie pressure relief valve check ball wit
petroleum jelly and place it on top of the spring
Place the reverse clutch check ball in its cavit

Install the separator screen in the separator plate
it was previously removed. Be sure the scree
tabs are flush with the separator plate surfac
Carefully position the separator plate and ne
gasket on the lower valve body. Place the tw
hold-down plates on the separator plate and inste
the attaching screws finger tight.

Place the lower body and plate assembly on t
upper valve body (Fig. 24) and install the attachir
screws finger tight.
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SMALL INTER. SERVO
ACCUM. SPRING

THROTTLE 70435
2-3 SHIFT SPRING MODULATING !
7A320 VALVE SPRING LARGE !NTER. SERVO
7.3L DIESEL ENGINE 7A286 ACCUM. SPRING

ONLY mw;e3In

- INTERMEOIATE SEAVO
ACCUM. VALVE
70370

2.3 BACKOUT
VALVE

2-3 SHIFT VALVE
70053

SHIFT VALVE
PLATE
70058

INTER. SERVO MOD, THROTTLE

VALVE SPRING PRESSURE
70434 BOOST SPRING
7A3N
INTER. SERVO MOD.
VALVE-70436 THROTTLE
PRESSURE
2-1 SCHEDULING BOOST VALVE
J VALVE SPRING . TA327

1-2 SHIFT VALVE
TA334

7061 THROTTLE
BOOST
PLATE

2-1 SCHEDULING
A <D 70094

\ VALVE-7EQ6C

LINE PRESSURE
COAST VALVE
7E104

70227
DOWNSHIFT VALVE

SPRING
7A289

CUTBACK CONTROL
VALVE-TA318

THROTTLE

VALVE-7D057 DOWNSHIFT MANUAL VALVE
VALVE 7340
. 78424
2-3 BACKOUT VALVE
52{""‘3‘702” MANUAL VALVE
"UPPER VALVE . RETAINING PIN

BODY-7A092 ' 388932

CONVERTER PRESSURE
RELIEF SPRING |
70017 i
i
CONVERTER PRESSURE

RELIEF VALVE ]
€217

THROTTLE PRESSURE
RELIEE BALL THROTTLE PRESSURE

14” DIA.-353078 PEICE SPRING

A

SPRING SEAT
78337
REVERSE CLUTCH

CHECK BALL
353078

2-3 SHIFT VALVE

CHECK BALL

08

3537 PRESSURE AEGULATOR
SPRING-7A270

INTERMEDIATE

MAIN SPRING
REGULATOR 70367
VALVE . .
7C388

BOOSTER
VALVE

BOOSTER VALVE
70003

SLEEVE-70002

RETAINER
7€335

D3136-2C

FIG. 26 Upper Valve Body Disassembled
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CONVERTER

THROTTLE PRESSURE
RELIEF BALL 1/4 INCH
DIA. AND SPRING

DOWNSHAFT

VALVE-78424

AND SPRING
7A289

PRESSURE
RELIEF
VALVE
PRESSURE
BOOST
VALVE
SLEEVE

DOWNSHIFT
VALVE
RETAINER

CONVERTER
PRESSURE

AEVERSE
CLUTCH
CHECK BALL

=

CHECK VALVE

NEW
_ CASTING

2-3 SHIFT

A3

D7154-1A

FIG. 27 Downshift Valve and Spring, Converter

10.

11.

12.

13.

14,

15.

Pressure Relief Vaive, Throttle Pressure Relief
Valve Check Ball, and 2-3 Shift Check Valve
Locations

Install the oil screen screws loosely, without the
screen, to properly align the upper and lower valve
bodies, gasket and separator plate.

Tighten the two boits that are covered by the
screen to 5.0-6.2 N-m (40-55 in.-lbs).

Remove the oil screen attaching screws and place
the gasket and oil screen in position on the lower
valve body. Re-install the screen attaching screws
(Fig. 24).

Tighten all the valve body and screen attaching
screws to 5.0-6.2 N-m (40-55 in.-Ibs).

Place the cutback control valve (Fig. 26) and the
gn?j pressure coasting regulator valve in the valve
oay.

Place the one spring, DR-2 shift valve and the 1-2
shift valve in the body.

Place the throttle modulator valve and spring and
the 2-3 shift valve (and spring on 7.3L Diesel) in
the valve body.

Place the spring and the 2-3 backout valve in the
valve body. -

Place the two spring’s' and the intermediate servo
accumulator valve in the vaive body.

Place the intermediate servo modulator vaive and
spring in the body.

Carefully place the valve retaining plate on the
body and secure it with the eight attaching screws.
Tighten the two hex washer head screws to 2.5-5.0
N-m (20-45 in-ibs). Tighten the remaining six
screws to 2.5-4.5 N-m {20-40 in-lbs).

16.

17

18.

Place the throttle pressure boost valve and spring
in the valve body. Place the manual low 2-1
scheduling valve and spring in the valve body and
install the retaining plate. Tighten the attaching
screws to 2.5-5.0 N-m (20-45 in.-lbs).

Place the spring seat on the stem of the main
regulator valve so that the retainer flange is next to

_the valve shoulder. Place the main regulator valve,

spring seat, two springs, pressure boost valve and
sleeve in the bore. Apply hand pressure on the end
of the pressure boost valve sleeve and install the
spring clip retainer in the groove on the under side
of the body so that the clip is inserted into tha end
groove in the sleeve. Be sure that the pressure
boost valve sleeve is free in its bore.

Place the manual valve in the valve body and
install the retaining pin in the body.

Intermediate Servo
(Refer to Fig. 10).

Disassembly

1.

2.

3.

Apply air pressure to the port in the servo cover to
remove the piston and rod.

Replace the complete piston and rod assembly if
the piston or piston sealing lips are unserviceable
or damaged.

Remove the seal and gasket from the cover.

Assembly

1.
2.
3.

Dip the new seals in transmission fiuid.
Install new seal and gasket on the cover.

Dip the piston in transmission fluid, Motorcraft
MERCCN® Multi-Purpose Automatic
Transmission Fluid XT-2-QDX or DDX (ESP-
M2C166-H), or equivalent and install it in the cover.

Governor
Disassembly

1.

2.

3.

Remove the governor body attaching bolts and
remove the governor,

Remove and discard the snap ring that secures the
governor oif collector body on the output shaft (Fig.
28) and slide the governor off the front of the shaft.

Remove the seal rings from the oil collector body.

Assembly

1.

2.

Carefully install new seal rings on the oil collector

.body.

Working from the front end of the cutput shaft,
slide the governor il collector body into place on
the shaft. Install a new snap ring to secure it. Make
sure that the snap ring is seated in the groove.

Position the governor assembly on the oil collector
body (Fig. 28) and secure with the attaching
screws. Tighten screws to 10.5-13.5 N-m (80-120
in.-lbs).

Downshift and Manual Linkage
Disassembly

1.

Remove the nut and lockwasher that secures the
outer downshift {ever to the transmission and
remove the lever.
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SEAL RING

SNAP RING 70011 GOVERANOR
387035-S5 COLLECTOR
BOOY-7D220

5

ouvPur GOVEANOR
SHAFT ASSEMBLY
1060 7C063

ATTACHING
SCREW

DETENT SPRING

INNER DOWNSHIFT LEVER

02330-18

F

I1G. 29 Downshift and Mauual Linkage

SHIFT LEVER SEAL
REPLACER
TOOL-77288

D7156-1B

FIG. 30 Installing Manual Lever Seal

2.

Slide the inner downshift lever assembly out from
the inside of the case (Fig. 29). Remove the seal
from the recess in the manual lever shaft.

Remove the C-ring securing the parking pawl
actuating rod to the manual lever. Remove the rod
from the case.

Remove the nut securing the inner manual lever to
the shaft. Remove the inner lever from the shatt.
Slide the outer lever and shaft from the case.

D7155-2A
FIG. 28 Qutput Shaft Disassembled
OUTER DOWNSHIFT LEVER
OUTER MANUAL LEVER GUIDE SPRING CUPPED
AND SHAFT PLATE PLUG
PARKING PAWL ... =
ACTUATING ROD . \’\\“ - . y
w6 aarsh [
THRUST = \
WASHER -

PARKING

PARK PLATE
PARKING PAWL

SHAFT SPRING

D7157-1A

FiG. 31 Parking Pawl Mechanism

6. Remove the seal from the case with Tools T59L-

100-B, Slide Hammer and T58L-101-B, Pulter
Attachment, or equivalents. '

Assembly

1.

Dip the new seal in transmission fluid Motorcraft
MERCON® Multi-Purpose Automatic
Transmission Fluid XT-2-QDX or DDX (ESP-
M2C166-H), or equivalent and install it in the case
using TOOL-77288 or equivalent as shown in Fig.
30.

2. Slide the outer manual lever and shaft in the

transmission case.

3. Position the inner lever on the shaft, making sure

the leaf spring roller is positioned in the inner
manual lever detent. Install the attaching nut.
Tighten the nut to 41-54 N-m (30-40 ft-lbs). Install
the parking pawl actuating rod and secure it 10 the
inner manual lever with a C-ring.
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OA #8 .32 x 1-1'4 INCH BOLT

14 - 20 x 1-1/4 INCH BOLT

P

ARK PLATE PARK
SHAFT PLATE

D1629-1D

FIG.
6.

0

32 Removing Park Plate

Install a new downshift lever seal in the recess of
the outer lever shaft, Stide the downshift lever and
shaft into position.

Place the outer downshift tever on the shaft and
secure it with a lockwasher and nut. Tighten nut to
17-21 N-m (12-16 {t-lbs).

Parking Pawl Linkage
Disassembly

1.

2.

Remove the bolts securing the parking pawl guide
plate to thHe case (Fig. 31). Remove the plate.

Remove the spring, parking pawl and shait from
the case.

Working from the pan mounting surface, drilt a 1/8
inch diameter hole through the center of the
cupped plug. Pull the piug from the case with a
wire hook.

Unhook the end of the spring from the park plate
slot to relieve the tension.

Thread a 1/4-20 inch or 8-32 x 1-1/4 inch screw
(Fig. 32) into the park plate shaft. Pull the shaft
from the case with the screw. Remove the spring
and park plate.

Assembly

1.

Position the spring and park plate in the case and
install the shaft. Place the end of the spring into
the slot of the park plate.

Install a new cupped plug to retain the shaft.

Install the parking pawl shaft in the case. Slip the
parking pawl and spring into place on the shaft.

Position the guide plate on the case, making sure

that the actuating rod is seated in the slot of the

plate. Secure the plate with two boits and

igc;mashers. Tighten bolts to 17-21 N-m (12-16 ft-
S).

SERVO APPLY LEVER
INSTALL CUP PLUG FLUSH WITH
SHOULDER OF COUNTERBORE

/-_r A 2
7l - .

12,7 mm 6.35mm (% INCH}
% INCH DIA.) I
12732 DIA.} 101.6mm-1582.4mm (46 INCHES)
10.32mm INSTALLING TOOL MAKE FROM
(12/52 INCH} 12.7mm (% INCH} DIA. DRILL ROD 01783-1C

FIG. 33 Servo Apply Lever Installation

SEAL REMOVER
TOOL-1175-AC

IMPACT SLIDE
0 HAMMER TOOL
T50T-100-A

D71581A

FiG. 34 Removing Front Pump Seal

Servo Apply Lever

Disassembly

1. Working from inside of the transmission case,
carefully drive on the servo apply lever shaft to
remove the cup plug. The shaft (Fig. 33) can be
withdrawn from the case by hand.

Assembly

1. 'Hold the servo apply lever in position and install
the new shaft,

2. Using the fabricated tool shown in Fig. 33, drive the
cup plug into position in the case. Be sure the plug
is flush with the shoulder of the counterbore. The
cup plug may be coated with Threadlock and
Sealer, EOAZ-19554-AA (ESE-M4G204-A} or
equivalent, before installation.

Front Pump

The front seal can be replaced after the pump has
been installed on the transmission using T507-100-A
and TOOL-1175-AC or equivalent for removal, and
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FRONT PUMP
SEAL REPLACER

TBIL-77837-AH D715%-18

FiG, 35 Installing Front-Pump Seal

T87L-77837-AH or equivalerit for installation (Figs. 34
and 35). -

Disassembly

1.  Remove the two seal rings and the selective thrust
washer (Fig. 36).

2. Remove the large square-cut seal from the outside
diameter of the pump. housing... . .

3. Remove the five bolts that secure the stator
support to the pump housing. Lift the support from
the housing. .

4. Remove the drive and the driven gear from the
) housing. :

5. If the pump housing bushing is worn or damaged, ..
replace it using the handle and Tool T66L-7003-C2

or equivalent shown in Fig. 37.

Place the new bushing in position, making sure
the half moon slot in the bushing is on top and in
line with the oil lube hole near the seal bore. Press

the bushing in 1.52-2.03mm (0.060-0.080 inch)
below the front face of the bushing bore. Use Tool
T66L-7003-C2 or equivalent and handle to seat the
bushing properly. After assembly, the half moon
slet must be in past the lube hole to provide proper
lubrication.

- Assembly

1. Install the drive and driven gears in the pump
housing. Each gear has either an identification
mark or chamfered teeth on one face. The
identification mark or the chamfered surface
on each gear must be installed toward the front
of the pump housing.

2. Position the stator support in the pump housing
and install the five attaching bolts. Tighten bolts to
17-21 N'm (12-16 ft-lbs).

3. Carefully install two new seal. rings on the stator
support. Make sure that the-ends of the rings are
engaged to lock them in-place. Install a new
square-cut seal on the outside diameter of the
pump housing.

4. Install the selective thrust washer. Make sure that
the correct thickness selective washer is being
used to obtain the specified end play. Refer to
Specifications at end of this Section.

5. Place the pump on the converter, making sure that
the drive gear engages the converter hub. Rotate
the pump to make sure that the gears rotate freely.

Reverse-High Clutch

Disassembly

1. Separate the drive train as shown in Fig. 38.
Remove the pressure plate snap ring as shown in
Fig. 39.

2. HRemove the pressure plate and the drive and
driven (internal and external spline) clutch plates
(Fig. 40). .

3. Install Clutch Spring Compressor, Too! T65L-
77515-A (Fig. 41) on the reverse-high clutch drum.
Make sure that the legs clear the snap ring enough
to remove it. Remove the snap ring and remove
the tool. o

FRONT PUMP
SEAL-7A248 .

SEAL RING
10441
HOUSING

PUMP ASSEMBLY
7A103

SELECTIVE THRUST
WASHER-70014

SEAL RINGS
7A136 7A108 70429

07160-24

FIG. 36 Front Pump Disassembled
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FRONT PUMP
BUSHING REPLACER
T66L-7003-C2

D7161-1A

FIG.

4,

5.

37 Replacing Front Pump Housing Bushing

Remove the spring retainer and the piston return
springs.

Apply air pressure to the piston apply hole in the
clutch hub using TOOL-7000-DE or equivalent (Fig.
42) and remove the piston.

Remove the piston outer seal from the piston and
the inner seal from the clutch drum (Fig. 40).

Remove the froent and rear bushings from the
clutch drum if they are worn or damaged. To
remove the front bushing, use a cape chisel and
cut along the bushing seam until the chisel breaks
through the bushing wall. Pry the loose ends of the
bushing up with an aw! and remove the bushing. To
remove the rear bushing, use Tool T69L-70044-8
or equivalent shown in Fig. 43, and press the
bushing from the drum.

Assembly

1.

If the clutch drum bushings were removed, position
the drum in a press and press new bushings into
the drum with the Tool T&9L-7D044-B or
equivalent shown in Figs. 43 and 44.

Dip the new seals in transmission fluid and install
ane on the drum and one on the piston.

Install the piston in the clutch drum.

Position the piston return springs in the piston
sockets (Fig. 45). Place the spring retainer on the
springs.

Install Clutch Spring Compressor, Tool T65L-
77515-A (Fig. 41) and compress the springs. Make
certain that the spring retainer is centered while
compressing the springs. Install the snap ring.
Before releasing the pressure on the tool,
make certain that the snap ring is positioned

inside of the four snap ring guides on the
spring retainer.

Clutch plate usage varies with each model, refer tc
the specifications at end of this Section for the
number of plates required. Dip the clutch plates ir
clean transmission fluid. Install the clutch piates
alternately starting with a steel drive (internal) plate
(Fig. 40). When new composition clutch plates are
used, soak the plates in automatic transmissior
fluid, Motorcrait MERCON® Multi-Purpose
Automatic Transmission Fluid XT-2-QDX ar DDX
(ESP-M2C166-H) or equivalent, for 15 minutes
before they are assembled.

After all clutch plates have been installed, positior
the pressure plate in the ciutch drum. Install the
pressure plate (selective) snap ring.

With a feeler gauge, check the clearance betweer
the pressure plate and snap ring (Fig. 45).

The pressure plate should be held downward as
the clearance is checked. The clearance should be
0.558-0.914mm (0.022-0.036 inch). If the
clearance is not within specifications, selective
thickness snap rings are available in the following
thicknesses: 1.42-1.52mm (0.056-0.060 inch).
1.65-1.75mm (0.065-0.069 inch), 1.87-1.98mmr
(0.074-0.078 inch), 2.10-2.20mm (0.083-0.087
inch), 2.33-2.43mm (0.092-0.096 inch), 2.79
2.89mm (0.110-0.114 inch) and 3.25-3.35mm
(0.128-0.132 inch). Install the correct size snap ring
and re-check the clearance.

Forward Clutch
Disassembly

1.

2.

5.

Remove the clutch pressure plate snap ring (Fig
47). ‘

Remove the rear pressure plate, the drive anc
driven plates, wave plate, and the forward pressure
plate from the clutch hub (Fig. 48).

Remove the snap ring (Fig. 49) that secures the
~disc spring in the clutch cylinder. Remove the disc
spring and steel ring using Tool T65L-77515-A.

Apply air pressure to the clutch cylinder using
TOOL-7000-DE or equivalent (Fig. 50) to remove
the piston.

Remove the seal from the piston and the seal from
" the clutch hub (Fig. 48).

Assembly

1.

Dip two new seals in transmission fluid, Motorcraf
MERCON®. Multi-Purpose Automatic
Transmission Fluid XT-2-QDX or DDX (ESP-
M2C166-H) or -equivalent. Install the smaller sea
on the clutch hub and the lip seal on the clutct
piston.

Install the clutch piston and lip seal with Lip Sea
Protector, T77L.-77548-A, (Fig. 51).

Position the installation tool into the forward clutct
cylinder, so that the bore of the tool is aligned witt
the piston bore in the cylinder. Press the piston int¢
the cylinder until it bottoms in the bore. Remowt
the installation tool.

Make sure that the steel pressure ring is in the
groove on the piston. Position the disc spring Ir
the cylinder with the dished face downward
Install the spring as shown in Fig. 49 so that the
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1. FRONT PUMP SEAL RING-7D441
2. FRONT PUMP-7A103
3. GASKET-7TA136

NEEDLE BEARING

7. INTERMEDIATE BRAKE BAND . -
ASSEMBLY.7D0029 '

8. STRUT INTERMEDIATE BRAKE
BAND ANCHOR-7D430 NEEDLE BEARING

9. REVERSE-HIGH CLUTCH ASSEMBLY 19-SNAP RING
10. NUMBER 2 THRUST WASHER

10A, FORWARD CLUTCH SEAL RINGS
11, FORWARD CLUTCH ASSEMBLY

GEAR ASSEMBLY-70063

70006

12. NUMBER 3 THRUST WASHER

13. NUMBER 4 THRUST WASHER
14, FOAWARD PLANET RING AND

;' SE':' RINGS w HUB ASSEMBLY-70392

- ;géLEBCE‘I!?VIEf HRUST WASHER 15. NUMBER S5 THRUST WASHER

6. STRUT INTEAMEDIATE BRAKE 16. FORWARD PLANET ASSEMBLY
BAND-70029 7A298

17.INPUT SHELL-70064 AND SUN

18. NUMBER 6 THRUST WASHER

20. NUMBER 7 THRUST WASHER
21. REVEASE PLANET ASSEMBLY

22.NUMBER 8 THRUST WASHER 32.LOW-REVERSE PISTON-70402
23.REVERSE RING GEAR AND HUB 33.INNER SEAL

RETAINING RING

24.REVERSE RING GEAR-7A153
AND HUB-70164 A
25.NUMBER 9 THRUST WASHER 36,NUMBER 10 THAUST WASHE

26.LOW-REVERSE CLUTCH HUB  37-PARKING GEAR-7A223
78067 38. GOVEANCA DISTAIBUTOR

27.0NE-WAY CLUTCH-7A089 SLEEVE-7C232 ’

28,ONE-WAY CLUTCH INNER RACE J2-SNAP RING
70171 40.GOVERNOR COLLECTOR.70220

29,.SNAP RING 41. GOVERNOR-7C063
30.LOW-REVERSE CLUTCH PLATES 42.0UTPUT SHAFT-7060

31. LOW-REVERSE PISTON RETURN
SPRING AND RETAINER-70406

34.QUTER SEAL
35.CASE-7005

03138-2C

FIG. 38 Drive Train Disassembled—Typical
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pressure ring and spring are in contact. Secure the
disc with the retaining snap ring. -

5. Install the forward pressure plate with the flat side
up and the beveled side downward. Dip the clutch
plates in clean transmission fluid (Specification
Motorcraft MERCON® Multi-Purpose Automatic

Transmission Fluid XT-2-QDX or DDX (ESP- .

M2C166-H) or equivalent). Next, install the wave
plate, then a steel plate and a compeosition driven
plate. Install the remaining plates in this sequence
(Fig. 48).

Refer to the Specification at end of this Section
for the number of plates required. The last plate
installed will be the rear pressure plate. instali the
snap ring and make certain that it seats fully in the
groove, ' '

6. With a feeler gauge, check the clearance between
the snap ring and the pressure plate (Fig. §2).
Downward pressure on the plate should be
maintained when making this check. Clearance
should be 0.533-1.168mm (0.021-0.046 inch).

SNAP RING

D7162.1A

FiG. 39 Removing or Installing Reverse-High Clutch
Pressure Plate Snap Ring

7. W the clearance is not within specifications,
selactive snap rings are available in the following
thicknesses: 1.42-1.52mm (0.056-0.060 inch),
1.65-1.75mm (0.065-0.069 inch), 1.87-1.98mm
(0.074-0.078 inch), 2.10-2.20mm (0.083-0.087
inch), 2.33-2.43mm ({0.092.0.096 inch), 2.79.
2,89mm (0.110-0.114 inch) and 3.25-3.35mm
(0.128-0.132 inch). Insert the correct size snap ring
and recheck the clearance.

CLUTCH
PISTON

RETURN
SPRING

SPRING.
RETAINER

CLUTCH SPRING
COMPRESSOR
TE5L-77515-A

REVERSE HIGH
CLUTCH DRUM

CLUTCH SPRING
_ COMPRESSOR
TESL-77835.A

07163-1A

FIG. 41 Removing or Installing Reverse—High Clutch
Piston Snap Ring

QUTER SEAL
TA548

SPRING
78488

[

REVERSE-HIG
CLUTCH DRUM
70044

PISTON-TA262

INNER SEAL
7C099

SPRING RETAINER
TAS527

SELECTIVE
SNAP RING

EXTERNAL SPLINE
PLATE-78442

SNAP RING
377136-8

INTERNAL SPLINE
PLATE-78164

PAESSURE PLATE
78066

D6457-2A

FIG. 40 Reverse-High Clutch Disassembled
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AR NOZZLE |
ASSEMBLY
TOOL-7000-0E

07164-1A

FiG. 42 Removing Reverse-High Clutch Piston

CLUTCH HOUSING
BUSHING TOOL
+T69L-70044-8

INSTALLATION

REMOVAL D7165-18

FIG. 43 Replacing Reverse-High Clutch Rear Bushing

Input Shell and Sun Gear
Disassembly

1. Remove the réar snap ring from the sun gear a
shown in Fig. 53. . '

2. Remove the thrust washer wear plate from the
input shell and sun gear (Fig. 54).

3.  Working from inside the input shell remove the sun
gear. Hemove the snap ring from the gear.

Assembly

1. Install the forward snap ring on the forward end
(short end) of the sun gear (Fig. 54). Working from
inside the input shell, slide the sun gear and snap
ring into place making sure that the longer end is at
the rear (Fig. 54).

2. Place the thrust washer wear plate on the sun gear
and install the rear snap ring.

Qutput Shaft Hub and Ring Gear

Disassembly

1. Remove the hub snap ring (Fig. 55) from the ring
gear.

2. Lift the hub from the ring gear.
Assembly
1. Position the hub in the ring gear.

0
CLUTCH HOUSING ) P:Eas
BUSHING TOOL
T69L-70044.8

D7166-18

FIG. 44 Installing Reverse-High Clutch Front Bushing

SPRINGS MUST BE INSTALLED
IN POCKETS MARKED X ONLY

10 SPRING DESIGN D23154-1C

FIG. 45 Reverse-High Clutch Piston Return Spring
Locations .

2. Secure the hub with the snap ring. Make certain
that the snap ring is fully engaged with the groove.

One-Way Clutch

Disassembly

1. Remove the snap ring and bushing from the rear of
the low-reverse clutch hub (Fig. 56).

2. Remove the rollers from the spring assembly and
lift the spring assembly from the hub.

3. Remove the remaining snap ring from the hub.

Assembly

1. install a snap ring in the forward snap ring groove
of the low-reverse clutch hub.
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2. Place the low-reverse clutch hub on the bench with
the forward end down (Fig. 57).

3. Install the one-way clutch spring assembly on top
of the snap ring.

4, install a roller into each of the spring assembly
compartments (Fig. 58).

5. install the bushing on top of the spring assembily.

-6. - install the remaining snap ring at the rear of the
low-reverse clutch hub .to secure the assembly
(Fig. 56). -

Low-Reverse Clutch Piston

D7167-1A .
Disassembly

FIG. 46 Checking Reverse-High Clutch Snap Ring 1. Remove the inner and the outer seal from the low-
Clearance: reverse clutch piston (Fig. 38).
Assembly
SNAP RING 1. Dip the two new seals in clean transmission fluid,

Motorcraft MERCON® Multi-purpose Automatic
Transmission Fluid XT-2-QDX or DDX (ESP-
M2C166-H) or equivalent.

2. Install the seals on the piston.

D7168-1A

FIG. 47 Removing Forward Clutch Pressure Plate

Snap Ring
DISL SPRING FUHWARL
FORWARD CLUTCH 78070 PRESSURE INTEANAL  peaR PRESSURE
CYLINDER-7A360 OUTER PISTON PLATE.78066 PLATES PLATE-78066
SEAL 7A262 7B164
TAS548

EXTERNAL SELECTWE
70256 SNAP RING WAVE PLATES-78442 SNAP RING
“ 3rn27s PLATE 07169-2A

. 48 Forward Clutch Disassembted
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LIP SEAL
PAQTECTOR
TI7L-77548-A

CLUTCH SPRING
COMPRESSOR
TE5L-77515-A

D7171-1A

FIG. 51 Installing Forward Clutch Piston and Lip Seal

CHECK BETWEEN
SNAP RING AND
PRESSURE PLATE

D7170-1A

FIG. 49 Removing or Installing Disc Spring

AR NOZZLE

ASSEMBLY
TOOL-7000-DE ’

DF72-1A

FIG. 52 Checking Forward Clutch Clearance

REAR
SNAP
RING

D6458-1A

FIG. 50 Removing Forward Clutch Piston

SCREWODRIVER D7173-1A

FIG. 53 Removing Sun Gear Snap Ring
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FORWARD THRUST WASHER

SNAP RAING WEAR PLATE
3773005 SU;B t;-‘aﬁf_‘_“ 70066
REAR
SNAP
RING
377300-S D7174-1A

FIG. 54 Input Shell and Sun Gear Disassgmbled

GEAR
7A153 RING

HUB AND
FLANGE
70164 D7175-1A

FIG. 55 Output Shaft Hub and Ring Gear

3.2.22

LOW-.REVERSE
CLUTCH HUB

ﬂOLLQ.B

SPRING ASSEMBLY

SNAP RING
anas

SNAP RING
3TN3as

SPRING

ASSEMBLY
7E392
ROLLERS
7190
BUSHING
7£194
D7176-1A
FIG. 56 One-Way Clutch Disassembled
'\ LOW-REVERSE
CLUTCH HUB

D7177-1A

FIG. 57 One-Way Clutch Installed
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SPECIFICATIONS
©6 — TRANSMISSION REFILL CAPACITY

Vehiclo

U.S. Quarts

Capaclty
Imperial Quarts

Liters

11-34

9.4

1.2

13-172

108

27

SELECTIVE THRUST WASHERS (FRONT PUMP SUPPORT)

kentification Color

Thickness

MM

Inch

Blue
Natural (White)
Red

1.42-1.52
1.85-1.95
2.23-2.33

0.056-0.060
0.073-0.077
0.088-0.092

TRANSMISSION CLUTCH PLATE USAGE

" Transmission
Model

Steel

Clearance

Frictlon

Inch

Forward Clutch

PGD, PJO

4 0.533-1.168

0.021-0.046

High Clutch
PGD, PJD

w

3 0.558-0.914

0.022-0.036

Reverse Clutch
PO

PGD

B8

@Plus a waved plate next to the pistan.

CLUTCH SNAP RINGS

(DPlus a waved plate (7E457) next to inner pressure plate.

Part

Thickness

Number

{nch

Forward ) High

77434

1.52-1.42

0.060-0.056

X X

377126

1.75-1.62

0.068-0.064

37z

1.98-1.87

0.078-0.074

- X

377128

2.20-2.10

0.087-0.083

377444

2.43-2.33

- 0.086-0.092

N xIx|x

386841 .

2.89-2.79 '

0.114-0.110

>

386342

3.35-3.25

0.132-0.128

CHECKS AND ADJUSTMENTS
Opetation

Specification

Operation

Specification

Transmission End Play

0.203-1.117 mm, (0.008-0.044 inch)
(Selective Thrust Washers Available)

Torque Converter End

New or rebuiit 0.533 mm. {0.021 inch} max.
Play Used 1.016 mm, {0.040 inch) max. 0)

intermediate Band
Adjustment

Remove and discard tocknut. tnstall new
focknut. Adjust screw te 14 Nem {10 fi-Ibs)
torque, then back off 1-1/2 turns, Hold screw
and tighten Jocknut to 54 Nem (40 ft-Ibs)

Selection Snap.Ring Thickness

1.42-1.52 mm. {0.056-0.060 inch)
1.62-1.75 mm. {0.064-0.069 inch)
1.87-1.98 mm. (0.074-0.078 inch)
2.10-2.20 mm. {0.083-0.087 inch)
2.33-2.43 mm. {0.092-0.096 inch)
2.79-2.89 mm. (0.110-0.114}

3.26-3.35 mm. (0.128-0.132 inch)

Forward Clutch Pressure
Plate-to-Snap Ring
Clearance

0.533-1.168 mm. {0.021-0.046 inch)

Reverse-High Clutch Pressure
Plate-to-Snap Ring Clearance

0.558-0.914 mm. {0.022-0.036 inch)

Selective Snap Ring Thickness
“

1.42-1.52 mm. (0.056-0.060 inch) '
1.62-1.75 mm. {0.064-0.069 inch)
1.87-1.98 mm. {0.074-0.078 inch}
2.10-2.20 mm. {0.083-0.087 inch)
2.33-2.43 mm. (0.092-0.097 inch)

(D% check end play, exert foroe on checking tool to compress turbine to cover thrust washer wear plate. Set indicator at zero.

3.2.23
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vValve Body
Identification
Code Tab

/llégr"**\\xséikgzﬁ:; @ﬁﬁ

Figure 58 - Valve Body Identification

Valve Body Identification Codes

2 Speed 3 Speed
MD MP EN LZ
ME MS IM MA
MG MT LP MB
MF MU LT MC
MH MV LU M3
MJ MW LY

MK MX

ML MY

MM
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Axle Assembly, Front
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Axle Assembly, Front

Item No. Part No. Description Qty
1 88-401-46 Bolt 12
2 88-401-96 Washer 12
3 500845 Hub Cap 2
4 500844 Gasket 2
5 500841 Washer 2
6 500843 Washer 2
7 500842 Nut 4
8 500849 Bearing 4
9 500850 Race 4
10 500898 Wheel Stud 10
11 500846 Hub 2
12 500851 Seal 2
13 501042 Knuckle, Right 1

501041 Knuckle, Left 1
20 500857 Kit, King Pin (left and right) 1
26 14-900-14 Axle Beam 1
- 500571 Grease Fitting, King Pin Bushing 4
- A10621 Shim, King Pin -

* Not available at time of printing

Fed

Parts
Page 4.3
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Axle Assembly, Rear Secondary Gears

e 165
L (INCLUDES 170)

a4

™.

170
(INCLUDES 175 & 180)

‘\‘\\
Axle Assembly, Rear Secondary Gears
Iltem No. Part No. Description Qty
504595 Complete Axle Assembly 1
65 A10641 Gasket 1
70 A11451 Bearing cage assembly 1
90 A11432 Roll pin 1
95 A10182 Inner cone bearing 1
105 A11472 Shim pac 0
165 A11484 Pinion gear assembly 1
170 A11485 Ring and Pinion gear 1
180 A11487 Pinion gear 1
185 A11488 Bearing 1
190 A11489 Lock ring 1
205 A11452 Differential housing assembly 1
210 A11490 Differential flange 1
215 A11491 Differential housing 1
220 A10163 Washer 8
225 Al10162 Cap screw 8
240 TIG-2001-119 Thrust washer 2

I-Darts
=
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Axle Assembly, Rear Secondary Gears (cont’d)

Item No. Part No. Description Qty
245 TIG-2001-121 Axle gear 2
250 TIG-2001-127 WASHER, PINION THRUST 4
255 A10164 Differential gear 4
260 TIG-2001-123 Differential spider 1
265 A10167 Bearing 2
270 TIG-2001-291 Hardware kit 1
275 Al11427 Cap screw 12
280 A10174 Washer 12
290 A10384 Nut 12
365 TIG-2001-157 Gasket 1
370 Al11468 Cap screw 11
375 A10174 Washer 11
380 A10384 Nut 1
490 A10178 Breather 1
625 A11495 Housing 1
635 A10166 Bearing Race 1
640 A10179 Plug 1
650 A11496 Housing 1
660 A10193 Thrust block 1
665 TIG-2001-263 Pin 1
670 A10166 Bearing race 1
675 A11429 Plug, magnetic 1
710 See rear brakes Brake assembly 4
715 A11498 Pin, sliding 8

Axle Assembly

504595

Complete assembly as pictured below

* Not available at time of printing

Fed

Parts
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Axle Assembly, Rear Axles

5arts
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Axle Assembly, Rear Axles

Item No. Part No. Description Qty
515 A11418 Bearing race 1
520 TIG-2001-169 Bearing 2
525 A11418 Bearing race 1
530 TIG-2001-175 Gasket 1
535 Al11425 Spacer 1
540 Al11434 Shim, 0.003 5

A11436 Shim, 0.005 (package of 10) 4

A11437 Shim, 0.010 (package of 5) 3
545 A11454 Seal 1
550 401602 Washer 6
555 Al11469 Cap screw 6
565 404217NS Brake rotor 2
570 A11492 Hub 2
580 TIG-2001-187 Washer 2
585 TIG-2001-189 Nut 2
590 Al11462 Cotter 2
612 A11493 Collar 1
615 Al11494 Shaft assembly 1

* Not available at time of printing M

Parts
Page 4.7



¥ Chapter 4 Replacement Parts - MC-TC50-03EF
Axle Assembly, Rear Primary Gears

115
110

120

Axle Assembly, Rear Primary Gears

Iltem No. Part No. Description Qty
20 A11479 Brake adaptor 1
25 88-401-95 Washer 3
30 Al1471 Cap screw 3
35 A11480 Brake disc 1
40 A10165 Washer 4
45 Al11467 Cap screw 4
50 A11481 Nut 4
55 A11482 Brake assembly 1
63 A11483 Lock nut 2
100 A10182 Bearing 1
110 TIG-2001-231 Washer 1
115 A11421 Nut 1
120 TIG-2001-233 Flange 1
130 34475 Washer 1
150 A11450 Stud 6
385 A10642 Gear case assembly 1

Parts
Pae . Fedtx
&
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Axle Assembly, Rear Primary Gears (cont’d)

Iltem No. Part No. Description Qty
399 TIG-2001-263 Dowel
410 A11423 Bearing
415 A11430 Snap ring 1
425 Al11445 Bearing cap 1
435 Al1471 Cap screw 6
440 TIG-2001-217 Washer 6
445 401577 Nut 6
450 A11428 Key 2
455 TIG-2001-323 Gear 1
460 A10189 Nut 2
465 A10190 Locking washer 1
472 Al1467 Cap screw 15
474 A11465 Nut 15
475 A11422 Bearing 1
480 A11466 Plug 1

* Not available at time of printing

Fed

Parts
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Brakes, Brake Pedal Linkage

Parts
Page 4.10 M
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Brake Pedal Linkage

Iltem No. Part No. Description Qty
1 503249 Pivot, Push Rod 1
88-402-84 Jam Nut 1
3 88-402-85 Washer, Push Rod Pivot 2
500563 Cotter Pin 1
502855 Brake Pedal, includes bushings 1
5 500185 Bolt, Pedal Pivot 1
88-401-80 Nut 1
503191 Bushing 2
88-402-85 Washer, 1/2, Spacer 1
88-401-95 Washer, 3/8 1
505502 Hydroboost Assembly 1
7 88-401-48 Bolt 4
88-401-95 Washer 8
88-401-80 Nut 4

* Not available at time of printing

Fed

Parts
Page 4.11
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Brakes, Brake Lines

Parts
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Brake Lines
Item No. Part No. Description Qty

1 500591 Brake Line, Master Cylinder (front port) to Front T Fitting 1
2 503206 Brake Line, T to Left Front Brake Hose 1
3 500148A Brake Line, T to Rear Axle (rear calipers) 1
4 503207 Brake Line, Front Left Hose to Front Right Hose 1
5 500591 Brake Line, Master Cylinder (rear port) to T fitting 1
6 500147 Brake Line, T to Rear Axle (front calipers) 1
7 500146 Brake Line, Rear Axle Rear Calipers 1
8 500145 Brake Line, Rear Axle Front Calipers 1
9 504592 Brake Hose, Brake Line to Rear Axle Rear Calipers 1
10 504592 Brake Hose, Brake Line to Rear Axle Front Calipers 1
11 504590 Brake Hose, Rear Left Caliper 2
500576 Copper washer 2

12 504590 Brake Hose, Rear Right Caliper 2
500576 Copper washer 2

13 504592 Brake Hose, Front 2
14 502518 Brake Fitting, Front T 1
15 98-515-92 Brake Fitting, Rear T, W / Mounting bracket 2
16 99-525-25 Brake Fitting, Front Caliper 2
17A 500195 Brake Fitting, Master Cylinder 1
17B 502198 Brake Fitting, Master Cylinder 1
18 500159 Brake Fitting, Coupler, Rear Axle 2
19 500552 Brake Light Switch, Hydraulic 1
20 504084 Brake Fitting, Brake light Switch 1
21 502013 Brake Fitting, T 1
1

Not Shown 500243

Hose Clamp, Rear Axle Brake Lines

Note: Front brakes are optional, item #'s: 2, 4, 13, 14, 16, 21. For rear brake only,

item 21 is replaced with 18.

* Not available at time of printing

Fed

Parts
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Brakes, Front Axle

Front Brakes

Iltem No. Part No. Description Qty
1 500673 Caliper Assembly, Left 1
500673 Caliper Assembly, Right 1
2 500375 Mounting Bracket 2
3 500374 Rotor 2
4 88-402-07 Bolt, 7/16 Grade 8 4
88-402-28 Nut, Reversable Lock 4
5 88-401-77 Bolt, Caliper Mounting 4
6 88-401-96 Washer, Split Lock, Caliper Mounting 4
41-348-62 Kit, Brake Pad, Includes 4 pads and safety wire -
- 505879 Safety Wire (for #5) Per Ft.
Parts
Page 4.14 M
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Brakes, Parking Brake

Item No. Part No. Description Qty
1 500543 Handle, Park Brake 1
2 506314 Cable, Park brake 1
3 500022-V6 Bracket, Handle Mounting 1
4 88-402-48 Bolt, Bracket to Frame, Front 2

88-402-67 Bolt, Bracket to Frame, Rear 2
88-402-85 Washer, Bracket to Frame 8
88-402-75 Nut, Bracket to Frame 4
5 500864 Spring, Return 1
6 41-386-03 Mount, Return Spring 1
7 96-772-00 Clevis Pin, Handle 1
500563 Cotter Pin 1
8 96-772-00 Clevis Pin, Caliper 1
500563 Cotter Pin 2
9 501277 U-bolt, Rear Cable Mount 1
10 501277 U-bolt, Front Cable Mount 1
11 41-386-00 Bracket, Rear Cable Mounting 1
88-402-75 Nut, Mounting 2
12 96-762-00 Clevis 1
13 88-119-80 Nut 1
14 88-400-02 Bolt, Handle Mounting 4
88-400-90 Washer 8
88-400-78 Nut 4
- 501273 Caliper Assembly 1
245437 CALIPER PAD SET PARKING BRAKE
Refer to Carlisle Parts manual for other components
- 501272 Brake Rotor 1
- 500587 Bracket, Park Brake 1

* Not available at time of printing

Fed

Parts
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Brakes, Rear Axle

Brakes, Rear Axle

Iltem No. Part No. Description
504350 Caliper Assembly
41-490-43 Kit, Brake Pad Replacement

Parts
Page 4.16 M
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Decals
Item No. Part No. Description Qty

1 502177 FedEx 2
2 500235-W Unleaded Fuel, White Text 1
3 504938 Check Engine 1
4 94-318-80 Asset #, specify # when ordering
5 500233 Operation 1
6 501040-7 Shift Inhibitor 1
7 500235 Unleaded Fuel, Black Text 1
8 500237 Fan Warning 1

Not Shown 94-384-27 Set, Decals for components under dash 1

* Not available at time of printing M PageF;??Lt;
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Electrical, Miscellaneous

Iltem No. Part No. Description Qty
75-153-78 CABLE,BATTERY POS,RED 1 GA 16" 1
75-153-79 CABLE BATTERY,NEG BLK 1 GA 21" 1
500364 Boot, Battery Cable 4
500117 BATTERY, GROUP 31 HEAVY DUTY 1
500098 Battery Hold Down Bar 1
502556A Boot, Positive 1
50-243-16 Rod, Hold Down 2
500263 GROUND STRAP, ENG TO CHASSIS 1
500560 HOUR METER SWITCH 1
500586 Horn 1
500558-A Horn relay 1
502136 Horn Switch 1
75-152-65 HARNESS, ADAPTOR, HORN > 1
500781 CIRCUIT BREAKER \ 10A 4
500782 CIRCUIT BREAKER \ 50A 1
502533 Boot, 50A Circuit Breaker 1
500787 CIRCUIT BREAKER \ 15A 2
500788 Mount, Circuit breaker 2
500789 Buss Bar, 4-holes 1
500790 Buss Bar, 3-holes 1
500791 Buss Bar, 2-holes 1
502496 Accessory Relay 1
500105-A Solenoid, Starter Interlock 1
74-000-00 Hour Meter 1
506327 Mounting Bracket 1
71-100-00 Switch, Toggle 1
75-153-60 HARNESS,MAIN, TIGER,TC30,FEDEX 1
75-153-61 HARNESS,POWER, TC30/60 1
75-147-27 Harness, Intermediate Engine and Pedal 1
75-153-77 HARNESS, FORD STARTER TC30/60> 1
500759-0250 WIRE LOOM NYLON 1/4 Per Foot
500759-0350 WIRE LOOM\ 3/8"\ NYLON Per Foot
500759-0500 WIRE LOOM\ 1/2"\ NYLON Per Foot
500759-0750 LOOM, NYLON 3/4" Per Foot
500283-1 CLAMP CBL 1/4 X 1/2 INSUL(#4) -
500283-11 CLMP, CABLE, 1/2 X 1/2 (#8) -
500283-2 CLAMP CBL 3/8 X 1/2 INSUL -
500283-3 CLAMP CBL 3/4 X 1/2 INSUL -
500283-12 CLAMP CBL 3/4 X 3/4 INSUL -
500283-7-A CLAMP CBL 2 X 1/2 INSUL -
500283-8 CLAMP CBL 1-1/8 X 1/2 INSUL -
500283-10 CLAMP CBL 2 X 3/4 INSUL -

Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF &

Engine
Iltem No. Part No. Description Qty
30-700-00 BRACKET,ECU MOUNT,FEDEX 1
4-2778901 MOUNT-ENGINE (65 DURO) 2
505893 ENGINE, FORD 2.3L GAS 1
506243 FRAME MOUNT, 2.3L FORD 2
506283 WLD, MOTOR MNT RH 2.3L FORD 1
506284 WLD, MOTOR MNT LH 2.3L FORD 1
66-000-07 OIL SENDING BLOCK 2.3L FORD 1
67-500-50 Throttle Pedal Assembly 1
503772 Mounting Bracket, Throttle Assembly 1
30-790-00 Cover, Throttle Assembly 1
67-500-14 Oil Filter 1

. . . Parts
* Not available at time of printing M Page 4.19
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Engine, Cooling System

Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF &

Engine, Cooling System

Item No. Part No. Description Qty
1 500103-V6 RADIATOR, INLET @ RT 1
500111-A Mount 4
88-401-31 Nut 8
88-404-40 Washer, Flat 8
88-401-41 Washer, Lock 8
2 30-810-05 WELDMENT,PS BRACKET AND FAN 1
66-000-23 SHROUD, FAN, BOTTM HALF, FEDEX 1
3 66-400-60 HOSE, RADIATOR, UPPER, 2.3 1
506338 Clamp, Hose 2
4 66-000-40 CAP, COOLANT, 5/16 1
504661 Clamp, Hose 1
5 506334 Lower Hose Assembly, Top Hose 1
503800 Lower Hose Assembly, Bottom Hose 1
66-400-61 Lower Hose Assembly, Coupler 1
506338 Clamp, Hose 3
506344 Clamp, Hose (lower radiator) 1
6 01-900-60 Mount, Coolant Overflow 1
7 500130 Kit, Coolant Overflow 1
8 500262 Cap, Radiator 1
Part
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¥ Chapter 4 Replacement Parts - MC-TC50-03EF
Engine, Air Cleaner

Item No.  Part No. Description Qty
1 500805-7-A Air Filter Assembly 1
67-500-01 Filter element 1
2 504558 Mounting Bracket, Frame 1
3 88-401-02 Bolt 4
88-401-40 Washer 8
88-401-31 Nut 4
4 505788 REDUCER, 3"-2.5", AIR INLET 1
5 502131 Clamp 2
6 500805-7-B Clamp, Mounting Bracket 1
7 66-001-70 WELD,AIR INTAKE TUBE 1
8 98-540-02 Hose, PCV Valve 1 foot
9 504943 Fitting 1
10 506344 Clamp
11 505787 ELBOW, AIR INLET, 2" 1
Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF &

Exhaust
Item No. Part No. Description Qty
01-300-39 HANGER,TAILPIPE,BRKTC3060 1
500555 CLAMP\MUFFLER\2" 1
505735 CLAMP, MUFFLER, 1 3/4" 1
503954 MUFFLER WRAP 2" Per Foot
506296 HANGER, CAT-CONV 2.3L FORD 2
66-400-08 HANGER, EXHAUST, RUBBER 1
66-400-34 EXHAUST, HEAD PIPE, TC3060,FED 1
66-400-36 EXHUST,PIPE,TAIL, TC3060,FEDEX 1
67-500--19 Muffler, Catalytic Converter 1
* Not available at time of printing M Pager;t;



¥ Chapter 4 Replacement Parts - MC-TC50-03EF

Frame and Body

Iltem No. Part No. Description Qty
- * Frame, standard
500033 Hood, Gasoline model 1
500140 Hinge 1
500589 Handle, Hood 2
500574 Latch, Hood 2
500557 Bump Stop 2
500362 Gas Spring, Hood 2
500363 Ball Stud 4
500052-A Prop Rod, Hood 1
500051 Clip, Prop Rod 1
500054 Bracket, Prop Rod 1
500363 BALL STUD \ LIFT SPRING > 2
504445 Engine Cowling, Right 1
504446 Engine Cowling, Left 1
500220-G Cowling Mounting Grommet 16
500220-R Cowling Mounting Receptacle 8
500220-WS Cowling Mounting Wing Stud 8
500020 Transmission Cover 1
500298-A Boot, Parking Brake Handle 1
500624 Gasket, Left Rear Per Foot
500975 Gasket, Right Rear Per Foot
500628 TRIM, DOUBLE LIP Per Foot
500539 Bracket, Shifter Mounting 1
500284-B Driver Seat 1
88-401-31 5/16 NC HEXNUT GR8 4
88-401-40 5/16 FLW THRU-HARD GR8 4
88-401-41 5/16 SPLKWASH GR8 4
500284-B Passenger Seat 1
88-401-31 5/16 NC HEXNUT GR8 4
88-401-40 5/16 FLW THRU-HARD GR8 4
88-401-41 5/16 SPLKWASH GR8 4
505303 HIP RESTRAINT, TC-30/60, Passenger 1
88-402-47 1/2 X 1 3/4 NC HEXHDSCR GR8 3
88-402-75 1/2 NC TOPLKNT GR9 3
88-148-61 1/2 SAE FLAT WASHER GR2 6
00-900-13 HIP RESTRAINT, DRIVER,TC-30/60 1
88-402-47 1/2 X 1 3/4 NC HEXHDSCR GR8 3
88-402-75 1/2 NC TOPLKNT GR9 3
88-148-61 1/2 SAE FLAT WASHER GR2 6
504438 Pocket, Fuel Filler 1
500581 COLLAR\ FUEL POCKET 1
00-900-10 Firewall, Gasoline model 1
504669 Hole Plug, 5/16 3
505313 Hole Plug, 3/8 4
500338 PLATE, COVER, FLYWHEEL HOUSING 1
500077 Plug, Defrost Vent 1
Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF &
Fuel System, Gasoline

Iltem No. Part No. Description Qty
1 67-500-18 Pressure Regulator 1
2 98-545-09 Fuel Line Assembly, Secondary Filter to Regulator 1
3 98-545-18 Fuel Line Assembly, Return to Tank 1
4 98-545-07 Fuel Line Assembly, Regulator to Engine 1
5 505995 Tank, Fuel (Stainless, FedEx spec) 1

500024 Mount 1
500547 Fuel Level Sender 1
505461 Fuel Cap 1
500201 FTG, 5/16 INV FL - 1/4 MPT 1
504942 Barb Fitting, Hose 2
504087 Reducer 3/8 - 1/4 NPT 1
88-402-46 1/2 X 1 1/2 NC HEXHDSCR GRS 4
88-402-75 1/2 NC TOPLKNT GR9 4
88-402-85 1/2 FLW THRU-HARD GR8 8
6 67-500-04 Fuel Pump 1
7 98-545-19 Fuel Line Assembly, Tank to Primary Filter 1
8 66-410-50 Fuel pickup tube (in fuel tank) 1
9 502799 Fitting, Elbow 1
- 05-211-05 Filter, Primary (before pump) 1
- 67-500-15 Filter, Secondary (after pump) 1
- 504085 BKT FUEL FILTER 1
- 98-545-08 Fuel Line, Primary Filter to Fuel Pump 1
- 98-545-17 Fuel Line, Fuel Pump to Secondary Filter 1 foot

The primary fuel filter is located in front of the pump
The secondary fuel filter is located under the passenger side floorboard below the pump.

. . . Parts
* Not available at time of printing M Page 4.25
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Hitch, Rear
Item No. Part No. Description Qty
1 503479 Hitch 1
2 88-402-67 Bolt 8
88-402-85 Washer 16
88-402-75 Nut 8
3 503056 Cable Clamp 3
4 500232-C Cable 7 feet
5 500249 Grip 9.6 inches
6 88-401-20 Eye bolt 1
88-401-40 Washer 2
88-401-31 Nut 2
88-401-41 Split Lock Washer 1
. . . Parts
* Not available at time of printing M Page 4.27



@ Chapter 4 Replacement Parts - MC-TC50-03EF
Hitch, Side (optional)

Iltem No. Part No. Description Qty
1 506377 WLD, SIDE HITCH FRT BRKT 1
2 500383 HITCH SIDE FEDEX 1
3 506373 Rear Bracket 1
4 500385 SIDE HITCH \ BLADE 1
5 500384 Link 2
6 88-403-41 3/4 X 8 NC HEXHDSCR GR8 2
88-403-70 Nut 2
88-403-80 Washer 4
7 88-402-49 1/2 X 2 1/2 NC HEXHDSCR GR8 4
8 88-402-47 1/2 X 1 3/4 NC HEXHDSCR GR8 2
- 88-402-85 1/2 Flat Washer 8
- 88-402-75 1/2 Lock Nut 6
9 88-401-50 3/8 X 2 NC HEXHDSCR GR8 2
88-401-80 Nut 2
88-401-95 Flat Washer 4
- 87-074-00 Grease Fitting 1
Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF &

Instrument Panel, FedEx

Iltem No. Part No. Description Qty
1 500128 Switch, Ignition (keyless) 1
2 500546 Gauge, Fuel 1
3 See Lights Light, Check Engine 1
- 506257 Panel, Formed (FedEx) 1
- 88-401-47 Bolt, Panel Mounting 2
- 88-401-95 Washer, Panel Mounting 2
- 88-401-96 Lock Washer, Panel Mounting 2
- 97-211-30 U-nut 2

* Not available at time of printing

Fed
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¥ Chapter 4 Replacement Parts - MC-TC50-03EF
Lights, FedEXx

Item No. Part No. Description Qty
1 505999 Headlight 2
2 503415 Taillight 2
3 506201 Backup Light 2
4 504420 Reflector, Front Round 2
5 502142 Reflector, Side, Red 2
6 502143 Reflector, Side, Amber 2
7 72-028-41 MIL Light, Lens Only 1
502321 Bulb 1
8 502321 Bulb, Shift Light 1
- 502321 Bulb, Fuel Gauge 1
Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF @
Steering, Hydrostatic, Hydraulics

Reservoir | Hydraulic
— @ Pump
B
11} Return | 1 |
] (13
)
:' Steering Cylinder ’:‘
Filter (i [,: )
{optional) .
2
@ Left -
Right
(s
gy T LR §~
~—/| Steering —
Valve  p Out In
(4
Item No. Part No. Description Qty
1 Part of engine assy. Hydraulic Pump -
2 506290 Hose, Pressure to Brake Hydroboost 1
3 See Brake Pedal Brake Hydroboost 1
4 99-530-34 Hose, Pressure to Steering Valve
5 99-530-33 Hose, Steering Valve to Filter 1
6 201038 Steering Control Valve 1
504125 Fitting, 90 Degree Swivel 2
504124 Fitting, Adapter 2
502134 Boot, Rubber 1
504577 Mounting Ring for Rubber Boot 1
503716 Mounting Bracket 1
7 99-530-27 Hose, Left Steering 1
8 99-530-26 Hose, Right Steering 1
9 See mechanical parts  Steering Cylinder 1
504121 Fitting, Hose 1
504121 Fitting, Hose 1
10 201134 Filter Assembly 1
99-528-00 Replacement Cartridge 1
76744 Fitting, 90Degree 2
90536 Fitting, Adapter 2
11 99-530-29 Hose, Return Line Assembly 1
12 506304 Fluid Reservoir 1
13 99-530-28 Hose, Suction 1
- 504596 Hose clamp (Hydroboost & Pump return lines) 2
- 201037 Steering Column 1

* Not available at time of printing
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¥ Chapter 4 Replacement Parts - MC-TC50-03EF
Steering, Hydrostatic, Mechanical

Steering Hydrostatic

Item No. Part No. Description Qty

14 14-900-10 Steering Arm, Right 1

504381 Steering Arm, Left 1
15 500563 Cotter Pin 4
16 500838 Key 2
17 500837 Nut, Castle 2
18 - Nut, Castle, included w ball joint 4
19 88-527-16 Cotter Pin 2
20 - - -
21 86-510-00 Clamp, Ball Joint 2
22 18-000-11 Ball Joint, Left Thread 1

18-000-10 Ball Joint, Right Thread 1
23 201030A Steering Cylinder 1
24 201032 Jam Nut 2
25 18-000-10 Ball Joint, Right Thread 2
- 14-900-11 Tie Rod 1
- 201039 Steering Wheel 1

201283 Nut 1
- 88-128-13 Bolt, Steering Stop 2
- 500840 Nut, Steering Stop Bolt 2

Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF &

Suspension, Front

Iltem No. Part No. Description Qty
1 500582 Spring, Leaf 2
2 500583 Bushing, Spring Eye 4
3 500046 U-bolt 2
88-402-75 Nut, U-bolt 4
88-402-85 Washer 4
500045 Plate, U-bolt 2
5 88-402-94 Bolt, Spring Eye 4
88-403-10 Washer 8
88-403-05 Nut 4
6 88-402-52 1/2 X 4 NC HEXHDSCR GR8 4
88-402-75 Nut 4
88-402-85 Washer 8
. . o Parts
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Suspension, Rear

Item No. Part No. Description Qty
1 500061 Spring, Leaf 2
2 32-000-04 Bushing, Spring Eye 4
3 500055 U-bolt,Driver side Inner (long) 1
500059 U-bolt, (short) 3
88-403-28 Nut 8
88-403-10 Washer 8
4 506319 Plate, U-bolt 2
5a 88-402-94 Bolt, Spring Eye, Front 2
5b 88-402-95 Bolt, Spring Eye, Rear 2
88-403-10 Washer 8
88-403-05 Nut 4
6 500012 Spring Mount, Right Rear 2
7 500008 Spring Mount, Left Rear 2
88-402-75 **Bolt, Spring Mount, Short 14
88-402-67 **Bolt, Spring Mount, Long 2
88-402-85 Washer, Spring Mount 8
88-402-75 Nut, Spring Mount 16
**- Two long bolts are installed in the front right spring mount, front holes only. Also
hold park brake mount.
Parts
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Chapter 4 Replacement Parts - MC-TC50-03EF &
Transmission Assembly / Drive Shatft

Item No. Part No. Description Qty

See bulletin BUL-10-02-001 Transmission Assembly 1
500011-V6 MOUNT BRKT TRANS F4.9 1
502246 TRANS MOUNT \ ISOLATOR 1
502324 DIPSTICK TUBE FORD C6 1
66-900-10 Dipstick, Yellow 1
201134 Filter, External 1
99-528-00 Replacement Cartridge 1
76744 Fitting, 90Degree 2
90536 Fitting, Adapter 2
99-530-40 Hose assembly, Radiator to Transmission 1
99-530-41 Hose Assembly, Filter to Radiator 1
99-530-42 Hose Assembly, Transmission to Filter 1
503829 Fitting, Radiator Transmission Cooler 2
503052 Shifter Assembly 1
504092 Switch, Reverse/Neutral 1
504746 Shift Rod 1
500529 Rod End 1
501245 Arm, Shifter 1
502737 Spacer, 1/2" 1
502587 Kit, Shift Inhibitor 1
- Kit includes: solenoid, pressure switch, relay, indicator light, decal
236440 Solenoid 1
72-028-42 Light Assembly 1
502321 Bulb 1
274561 Pressure Switch 1
500656 Relay 1
501040-11 Fitting, pressure switch 1
81-200-07 Drive shaft 1
86-553-10 U-Joint, Front 1
86-553-117 U-Joint, Rear 1
500810 FLEX PLATE 1
500811 RING/FLEX PLATE/USE W/500810 1
502427 BOLT/SPECIAL FLEXPLATE C6 6

Part
* Not available at time of printing M e 4argg



¥ Chapter 4 Replacement Parts - MC-TC50-03EF
Transmission Components (pl)

“.C6’Automatic:Transmission,.Exploded View-

D10058-C
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Chapter 4 Replacement Parts - MC-TC50-03EF

&

Transmission Components (p2)

4F 20346 Sa

5 58819 s2
6 ?A248
7 ?0025
a |7A138
9 | 70029
10 | 7D034
-2 11- | 70430
12 | 70014
13 | 70044
14 | 7E0586
15 | TAS48
16 | 7A262
16A | 78488
17 | 7A527

18 | 377136-S

19 | 7B442
20 |7B164
21 | 7B066
22 [ 7C096

23 | 377126-128-S

] - . Part
Item Number Description
1 [ 7902 Torque Converter
2 |7017° Input Shaft
3 |- - Front Qil Pump.Seal
. (Partof TA103)
4 |7A103 Front Qil Pump Assembly
4A | — Front Oil Pump Body
= (Part of TA103)
48 (— 7 Pump Driven Gear
* (Part of 7A103)
ac | — Pump Drive Gear
* (Partof 7A103)
40 | — Front Qil Pump Bushing -
(Partof TA103)
4€ | —

Front Pump Support
(Partof TA103)

Hax Head Bolt

(Partot 7TA103)

Bolt

Front Qil Pump Seal —
Large

Intermadiate Brake Drum
Seal (2 Req'd)

Oil Pump Gaskat

Intermediate Brake Band
Strut

Intermediate Band

Intermediate: Band Anechor
Strut

Thrust Washar — No. 1
Intarmediate Brake Drum

Direct Clutch Piston Qil Seal
—nnar

Diract Drive Clutch Piston Qil
Seal — Quter

Direct Clutch Piston

Direct Clutch Piston Spring
— (10 Req’'d)

Clutch Piston Spring
Retainer

Direct Drive Clutch Piston
Spring Retainer Ring

Diract Clutch External Splme
Plate — (Steel)

Direct Clutch Internal Spline
Plate — (Friction)

Direct Drive Clutch Pressurs
Plate

Intermediate Brake Drum
Thrust Washer — No. 2

Retaining Ring

377437
377444.S
24 |7D0O19 Forward Clutch Cylinder
Seal (2Req'd)
25 | 7A360 Forward Clutch Cylinder
. Assembly
28 | TA548 Forward Clutch Piston Qil
‘Seal — Quter
27 | 7A548 Forward Clutch Piston Qil
Seal —Inner
(Continyed)

Part
Item Number Description
28 | 7A262 Forward Clutch Piston
29 7D258 Forward Clutch Piston
Spring Ring
30 |7BO70 Farward Clutch Piston Disc
Spring
N 3arr12z7-s Retaining Ring
32 7B066 Forward Clutch Pressure
Plate — Front
33 | 7E085 Forward Clutch Pressure
Spring -+~
34 | 78164 Forward!Glutch Internal
Spline Plate — (Friction)
35 | 78442 Forward Clutch External
Spline Plate — (Staal)
36 780866 Forward Clutch Pressure
Plate — Rear
37 | 377127-S Retaining Ring
377437-S
377444-S i
386841-2-S
a8 70234 Forward Clutch Hub Thrust
Bearing Assembly — No. 3
and No. 6 (2 Req'd)
38A 70235 Forward Clutch Hub Thrust
Race
388 702236 Forward Clutch Hub Thrust
Race
39 70090 Forward Clutch Hub Thrust
Washer — No. 4
40 | 377132-S Retaining Ring
41 78067 Forward Ring Gear Hub
42 70392 Farward Ring Gear
43 | 7TA166 Planet Carrier Thrust Washer
. —MNo.5
44 | 7A398 Forward Planet '
45 700863 Sun Gear Assembly
46 377300-S Frant Retainer
a7 70064 Input Shalla
48 70066 Input Sheu‘Thrust Washer
49 | 377300-S RaarRaLa:nar
50 |377155-S Fletamung Rnng
51 70423 Reverse Planet Carrier *~
Thrust Washer — No. 7 and
No. 8 .
52 70006 Reverse Planet
53 387031-S5 Retaining Ring
54 | 7TA153 Ring Gear
55 70164 Qutput Shaft Hub
56 |377132-8 Retaining Ring
57 | 7D422 Qutput Shaft Hub Thrust
Bearing — No. 9
58 78067 Reverse Clutch Hub
60 | 7A089 Overrunning Clutch
63 | 385044-5 Retaining Ring
64 | 78066 Reverse Clutch Pressure
Plate
65 | 78442 Reverse Clutch External
Spline Plate — (Steasl)
66 | 78164 Reverse Clutch Internal
Spline Plate — (Friction)
(Continued)

* Not available at time of printing
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¥ Chapter 4 Replacement Parts - MC-TC50-03EF
Transmission Components (p3)

Part Part
Item Numbaer Description . Iltem.] .. .Number Description

67 .| 7€E085 Reverse Clulch Pressure 102 1:7A233 Output Shaft Park Gear
- | Sering . {103 | 783868 ‘Output-Shaft Thrust Washer
68 . | 70403 Raverse Clutch Piston QOuter | —No. 10"° ~ '

- Seal 104 | 7005 - Case
69 |.7D404. gzz?rse Ciutch.PistonInner- . 105 | 7034 Vent
. 106 .°|.70273 ‘Oil Tube’
70 | — Overrunning Clutch Race — , .g.'g:qfigz';necmr
) Innec(Partof 70164) A i :
) 107 °133798-S8 Nut — 5716

71 70406 Reverse Clutch Retainer and 108 . 806-S7 : .

Spring Assembly. . : .3.4 06-S Hex_Loc.k Washer

72 | 70402 |Reverse Clutch Piston (109 11TA394 Downshift Control Outer
73-17D167 f*g;'elr(r;gn;r;gdc)tlurchto;Ca.se‘;.._, ‘110 |sse51.52 Screw and Washer

. ) Assembly
74 | 57633-S2 Bolt, (4.Re‘qulred) - 7A247 Park/Neutral Position
78 | — Transmission Model . Switch
| ifi i .
(c:;r;tlsfri:;oend;ag . 112 -|-386078-S ‘Tnrottle Control Outer Lever
. ) . Seal }
76 | 70027 Qhermediate Band Servo 113 | 7A256 ‘Manual Control Lever.
77 70024 Intermediate Band Servo 114. '|'78498 ‘Manual'Control Lever Oil
Cover Piston Seal — Large . o Seal. :
78 | 7D026 Intermediate Band Servo 115 68572 ;Parang Plate Shaft Plug
| Cover Gasket 116 | 7D418 Parking Plate Shatt”
79 [ 70021 Intermediate Band Servo- S 117170414 Parking Rod Support Plate
‘Piston and Rod Assembly . 118 70417 -Parking Plate Torsion Spring
' -80 . | 70028’ Intermediate Band Servo 2149 | 7A261 ‘| Manual-Valve Datent Laver
Piston Spring : | Spring.

81 | 7060 Qutput Shaft 120 | 56501-S2 Hax Fig Balt, 1/4-20 x .50
82 167-500-12 Extension Housing Gasket. 121. { 7A115 Manual Valve Detent Lever
83 [7G496 Vacuum Tube Retainer - — Inner (Serviced in Kits

(2Req’d — 4x2) Only)
83A | 7G496 Vacuum Tube Retainer 122 [380525-S Hex Lock Nut, 9/ 16-18
(2Req’'d — 4x4) 123 | 70261 Downshift Detent Lever —
84 |380209-S Bolt. 4 Req'd Inner
85 7A039 ExtensionHousing— (4X2) 124 70411 i’sarking PawlAcluating Rod
. ) iced in Kits Only)
85A | 7A039 Extension Housing — (4x4) >ervice
86 7A034 Extension Housing Bushing 1247 | 87650-S Pipe Plug — 1/8-27 Dryseal
) NS Tapered Thread (Usedin
87 | 7052 Ex'tensmn.Housmg.Oul-Seal Case for Measuring Pump
88 | 380207-S2 Bolt (2 Req.d — 4x2 Only) Pressure)
88A 58642-52 Bolt (2Req d — 4x4 Only) 1248 | 87650-S Pipe Plug — 1/8-27 Dryseal
89 | 7C063 Governor Body Assembly (Used in Case for Measuring
89A | 34805.S8 Bolt, 4 Req'd : Throttle Valve Pressure)
.80 | 7D220 Governor Body Oil Collector 125 | 7TA377 Throttle Valve Control
Body Diaphragm Assembly

91 7001 1 Governor Housing Seal Ring 126 | 7A380 Throttie Control Valve Rod
(3Req’d — 2 Tefion, 127 | 7F006 Vacuum Diaphragm Clip
1 Castlron) 128 | 7F013 Vaguum Diaphragm Heat

92. | 387035-S5 Retaining Ring Shield
93 | 7C232. . Oil Distributor Sleeve 129 [ 56119-S Hex FigHead Bolt, 5/16-18 -
94 |20386-58 Bolt, 4Req'd PA3710 T008) | oo

95 | 70000 Ol'l D!strl.bulor Tube ~— Inlet 129A | 7A100 Main Control Assembly

96 | 70000 Oil Distributor Tube — Outlet .

130 | 70075 Inner Downshift Lever Stop

97 | 379058-S i:;ee\gg?yd Washer (Part of 7A100)

130A | 7326 Gear Sel Val
98 | 70419 Park Rod Guide Plate ar Selector Valve Rod
(Serviced in Kits Only) 131 | 7A092 tlppper Control Valve Bady
‘ . artof 7A100) -. -

99 |7D070 Parkfng Pawl Return Spring 132 | 7C056 Main Control Valve Body
100 | 7A441 Parking Brake Pawl Reinforcement Plate (Part of
101 70071 Parking Pawl! Shaft ‘TA100)

(Continued) V (Continued)
5arts
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Chapter 4 Replacement Parts - MC-TC50-03EF &
Transmission Components (p4)

¢ (Continuad)

C “Part Part
Item Number Description . Item Numbaer Description
133 | 70259 Main Control Valve Body 144 | 7A178 Adjusting Screw
Separator Plate {Reverse Band)
Reintorcement (Part of 145 | 375185-5100 Nut
7A100) ) 148 {7330 Intermediate Servo Band
134 | 7E387: Main Controt Pump Inlet Laver
Screen . 147 | 7E2086 Intermediate Band Servo
135 | 7A008- Valve Body Separating Piate Lever Shalt Retainar
(Partol7A100) 148 | 70433 Intermadiate Band Adjusting
136 | 70100 Valve Body Separating Plate Lever Shatt
Gaskat 149 | 378259 CupPlug 2+
137 7A101 %:w:' ‘ngtirgé\)/alve Body 150 | 7D094 Thronle‘Pi},:évssure Booster:
‘a [ Valve Plate{Not Serviced
138 | 67-500-13 Oil Pan Scraen Gasket Saparately): °
139 | 7A098 Oil Screen 150A | 70227 Throttie Pressure Valve
139A | 7A191 Qil Pan Gasket Secondary Spacer
140 7A194 Transmission Qil Pan — 151 70058 Shift Valve Piate
(Shallow — 4x2} (Not Serviced Separately)
— (Deep — 4x4) 152 | 7A102 Lower Main Control Valve =
141 378782-S Boit Body Suction Tube
142 70080:1 Primary Throttle Valve 153 | 7H183 Extansion Housing Plug
143 | 87850:S Convarter Drain Plug, . {Used to Plug Speedometer
1/8-27, Orysaal Tapered Gear Hole)
Thread 154 57621-S2 Screw and Washer

Assembly, 1/4-20 x .62

* Not available at time of printing
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¥ Chapter 4 Replacement Parts - MC-TC50-03EF

Wheels and Tires

Iltem No. Part No. Description Qty
503343 Wheel Assembly, Front, 650 x 10 2
500164 Tire, 6.50 x 10, includes tube
500972 Wheel, 10 x 5.5
502758 Wheel Assembly, Rear 2
500257 Tire, LT225-75R16 LR-D (tubeless)
500684 Wheel, 16 x 6
500218 Valve Stem

Parts
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CHAPTER 5
TIGER TC-50 - MC-TC50-03EF

CHAPTER 5
MANUFACTURER SUPPLEMENTARY MANUALS
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WARNING:
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CERTAIN VEHICLE COMPONENTS CONTAIN OR EMIT CHEMICALS
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DEFECTS OR OTHER REPRODUCTIVE HARM. IN ADDITION, CERTAIN
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HEALTH & SAFETY

AN

WARNING: THE FOLLOWING HEALTH AND SAFETY RECOMMENDATIONS
SHOULD BE CAREFULLY OBSERVED.

Carrying out certain operations and handling some substances can be dangerous
or harmful to the operator if the correct safety precautions are not observed. Some
such precautions are recommended at the appropriate points in this book.

While it is important that these recommended safety precautions are observed,
care near machinery is always necessary, and no list can be exhaustive. ALWAYS
BE ON YOUR GUARD!

General Guidelines:

The following recommendations are for general guidance:

1. Always wear correctly fitting protective clothing which should be laundered
regularly. Loose or baggy clothing can be extremely dangerous when working
on running engines or machinery. Clothing which becomes impregnated with oil
or other substances can constitute a health hazard due to prolonged contact
with the skin even through underclothing.

2. So far as practicable, work on or close to engines or machinery only when they
are stopped. If this is not practicable, remember to keep tools, test equipment
and all parts of the body well away from the moving parts of the engine or
equipment—fans, drive belts and pulleys are particularly dangerous. The
electric cooling fan used on some installations is actuated automatically when
the coolant reaches a specified temperature. For this reason, care should be
taken to ensure that the ignition/isolating switch is OFF when working in the
vicinity of the fan as an increase in coolant temperature may cause the fan
suddenly to operate.

3. Avoid contact with exhaust pipes, exhaust manifolds and silencers when an
engine is, or has recently been running; these can be very hot and can cause
severe burns.

4. Many liquids used in engines or vehicles are harmful if taken internally or
splashed into the eyes. In the event of accidentally swallowing gasoline (petrol),
oil, diesel fuel, antifreeze, battery acid etc., DO NOT ENCOURAGE VOMITING
AND OBTAIN QUALIFIED MEDICAL ASSISTANCE IMMEDIATELY.

Wear protective goggles when handling liquids which are harmful to the eyes;
these include ammonia and battery acid. If any of these substances are splashed
in the eyes, wash out thoroughly with clean water and OBTAIN QUALIFIED
MEDICAL ASSISTANCE IMMEDIATELY.

Important Safety Notice

Appropriate service methods and proper repair procedures are essential for the
safe, reliable operation of all industrial engines as well as the personal safety of the
individual doing the work. This operator handbook provides general directions for
accomplishing service and repair work with tested, effective techniques. Following
them will help assure reliability.

There are numerous variations in procedures, techniques, tools and parts for
servicing equipment, as well as in the skill of the individual doing the work. This
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manual cannot possibly anticipate all such variations and provide advice or
cautions as to each. Accordingly, anyone who departs from the instructions
provided in this Manual must first establish that neither personal safety nor
equipment integrity are compromised by the choice of methods, tools or parts.

Notes, Cautions, and Warnings

As you read through the procedures, you will come across NOTES, CAUTIONS,
and WARNINGS. Each one is there for a specific purpose. NOTES gives you
added information that will help you to complete a particular procedure.
CAUTIONS are given to prevent you from making an error that could damage the
equipment. WARNINGS remind you to be especially careful in those areas where
carelessness can cause personal injury. The following list contains some general
WARNINGS that you should follow when you work on the equipment.

A

GENERAL WARNINGS:

Always wear safety glasses for eye protection.

Use safety stands whenever a procedure requires you to be under the
equipment.

Be sure that the ignition switch is always in the OFF position, unless otherwise
required by the procedure.

Set the parking brake (if equipped) when working on the equipment. If you have
an automatic transmission, set it in PARK REVERSE (engine off) or NEUTRAL
(engine on) unless instructed otherwise for a specific operation. Place wood
blocks (4"x 4" or larger) to the front and rear surfaces of the tires to provide
further restraint from inadvertent equipment movement.

Operate the engine only in a well ventilated area to avoid the danger of carbon
monoxide.

Keep yourself and your clothing away from moving parts when the engine is
running, especially the fan belts.

To prevent serious burns, avoid contact with hot metal parts such as the
radiator, exhaust manifold, tail pipe, catalytic converter and muffler.

Do not smoke while working on the equipment.

To reduce the risk of injury, always remove rings, watches, loose hanging
jewelry, and loose clothing before beginning to work on the equipment. Tie long
hair securely behind the head.

Keep hands and other objects clear of the radiator fan blades. Electric cooling
fans can start to operate at any time by an increase in underhood temperatures,
even though the ignition is in the OFF position. Therefore, care should be taken
to ensure that the electric cooling fan is completely disconnected when working
under the hood.

£ WARNING

&

FIRE AND OR BURN HAZARD!
Could result in death or serious injury.
Close contact can cause serious burns or fire.

Allow Catalyst to cool completely before
servicing.
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FORWARD

This book contains operating and maintenance instructions for the engine(s) listed
on the title page.

The life of your engine unit and the delivery of the high performance built into it will
depend on the care it receives throughout its life. It is the operator’s responsibility
to ensure that the engine is correctly operated and that the maintenance

operations outlined in this book are carried out regularly after the specified hours
of operation have been reached. We consider it to be in your interests to enlist the
aid of an authorized EDI Distributor, not only when repairs are required but also for
regular maintenance. Distributors are listed at the back of this handbook.

Regular maintenance will result in minimal operating costs.

Engines manufactured by Ford Motor Company are available through EDI
Distributors. When in need of parts or service, contact your local EDI Authorized
Distributor.

Where the terms “Right” or “Left” occur in this publication, they refer to the
respective sides of the engine when viewed from the rear or flywheel end.

Pistons and valves are numbered from the front or timing cover end of the engine
commencing at No. 1.

You may find that your engine assembly includes optional equipment not
specifically covered in the following text. Nevertheless, the maintenance
procedures outlined in this book still apply to your engine

ENGINE IDENTIFICATION

It is important that you have as complete identification of the engine as possible in
order to provide the correct replacement parts. New engines being shipped include
a standard parts listing describing the parts which does not tell the owner the part
number. It remains a distributor function to identify the part number.

The key to identifying the engine is the identification decal mounted on the engine
rocker cover. That decal provides not only the engine serial number, but also the
exact model or type, options and S.O. (Special Order). The combination of that
data permits you to isolate the precise engine, build level and customer so you can
determine the correct replacement parts.

U.S.A. Engine Identification Decal

An identification Decal is affixed to the valve cover of the engine. The decal
contains the engine serial number which identifies this unit from all others. Use all
numbers when seeking information or ordering replacement parts for this engine.

ENI}IN[B
DISTRIBUTORS

INC.
Model No: DSG423

Serial No:




Federal Emissions Warranty Statement

Engine Distributors, Inc. (EDI) warrants that your new (2006 or later model year)
off-road large spark-ignition (LSI) is designed, built, and equipped to meet the
applicable EPA emissions requirements and is free from defects in factory supplied
materials and workmanship that could prevent it from conforming with these
requirements.

EDI provides the following emissions warranty coverage for your new off-road LSI

engine:

» Three (3) years or 2500 hours, whichever occurs first, for emissions-related
parts (see list below).

» Five (5) years or 3500 hours, whichever occurs first, for high-priced emissions-
related parts (see list below).

In cases where the Original Equipment Manufacturer has sourced components
from suppliers other than EDI, the Original Equipment Manufacturer will be
responsible for warranty related to these components.These parts are noted in the
“What is Covered” section with the statement “(Supplied and Warranted by Original
Equipment Manufacturer)”.

You will not be charged for repair, replacement, or adjustment of defective
emissions-related parts listed below.

Concerning parts that should be replaced during scheduled maintenance, these
parts remain under warranty until the first scheduled maintenance specified in the
maintenance schedule or the applicable coverage period listed above, whichever
occurs first.

California Emission Control Warranty Statement

Your Warranty Rights and Obligations

The California Air Resources Board and Engine Distributors, Inc. (EDI) are
pleased to explain the emission control system warranty on your 2006 or later
model year compliant certified off-road large spark-ignition engine. In California,
new off-road large spark-ignition (LSI) engines must be designed, built and
equipped to meet the State's stringent anti-smog standards. EDI must warrant the
emission control system on your compliant certified engine for the periods of time
listed below provided there has been no abuse, neglect or improper maintenance
of your engine.

Your emission control system may include parts such as the carburetor, regulator,
or fuel-injection system, ignition system, engine computer unit (ECM), catalytic
converter, and air induction system. Also included may be sensors, hoses, belts,
connectors and other emission-related assemblies.

Where a warrantable condition exists, EDI will repair your LSI compliant certified
engine at no cost to you including diagnosis, parts and labor.

In cases where the Original Equipment Manufacturer has sourced components
from suppliers other than EDI, the Original Equipment Manufacturer will be
responsible for warranty related to these components. These parts are noted in the
“What is Covered” section with the statement “(Supplied and Warranted by Original
Equipment Manufacturer)”.



Manufacturer's Warranty Coverage:

The 2006 or later off-road large spark-ignition compliant certified engines are
warranted for three (3) years or 2500 hours, whichever occurs first. High cost
emission related parts are warranted for five (5) years or 3500 hours, whichever
occurs first. If any emission-related part on your engine fails to perform as
designed within the warranty period, the part will be repaired or replaced by EDI
(see list below).

Owner's Warranty Responsibilities:

As the off-road LSI engine owner, you are responsible for the performance of the
required maintenance listed in your owner's manual. EDI recommends that
you retain all receipts covering maintenance on your off-road engine, but EDI
cannot deny warranty solely for the lack of receipts or for your failure to ensure the
performance of all scheduled maintenance.

As the off-road large spark-ignition engine owner, you should however be aware
that EDI may deny you warranty coverage if your off-road large spark-ignition
engine or a part has failed due to abuse, neglect, improper maintenance or
unapproved modifications.

Your compliant certified engine is designed to operate on gasoline or liquefied
propane gas when properly equipped. Use of any other fuel may result in your
engine no longer operating in compliance with California's emissions
requirements.

You are responsible for initiating the warranty process. The ARB suggests that you
present your off-road large spark-ignition engine to an EDI distributor as soon as a
problem exists. The warranty repairs should be completed by an authorized EDI
distributor or service dealer as expeditiously as possible.

If you have any questions regarding your warranty rights and responsibilities, you
should contact an EDI customer service representative at
1 800 220 2700



What Is Covered?
The Federal and California emission warranties cover the following parts.

1. Air/ Fuel Feedback Control System and Sensors

Air Induction System (Supplied and Warranted by Equipment Manufacturer)
Carburetor system (internal parts and/or pressure regulator or fuel mixer or
injection system)

Catalytic Converter

Electronic Engine Control Sensors and Switches

Electronic Ignition System

Exhaust Manifold and Gaskets

Exhaust Pipe between Exhaust Manifold and Catalyst (Supplied and Warranted
by Equipment Manufacturer)

9. Fuel Injection System

10.Fuel Injector Supply Manifold

11.Fuel Pump

12.Fuel Pressure Regulator

13.Gaseous Fuel System Assembly

14.1dle Air Control Valve Block off Plate and Gasket
15.Ignition Coil and/or Control Module

16.Intake Manifold and Gaskets

17.Malfunction Indicator Lamp

18.PCV System and Oil Filler Cap

19.Engine Performance Module

20.Solenoid Assembly - Carburetor Feedback Control
21.Spark Control Components

22.Spark Plugs and Ignition Wires

23.Synchronizer Assembly

24.Thermostat Assembly

25.Throttle Body Assembly and Gaskets

NOTE: All emissions related bulbs, hoses, clamps, brackets, tubes, gaskets, seals,

belts, connectors, fuel lines, and wiring harnesses used with the above
components are also covered.

wnN

© N O

Components That Are Considered High Priced Parts

Catalytic Converter

Catalytic Converter Muffler

Engine Performance Module

Engine Wiring Harness

Fuel System (Gaseous) - Mixer

Fuel System (Gaseous) - Regulator, Fuel Pressure
Fuel System (Gaseous) - Trimming Device

Nogk~owbdpR
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PARTS AND SERVICE

Replacement parts can be obtained through your local EDI Distributors listed in the
back portion of this handbook. They also may be found in the yellow pages under
“Engines” or contact EDI at: 1-800 220 2700.

EDI Distributors are equipped to perform major and minor repairs. They are
anxious to see that all of your maintenance and service needs are quickly and
courteously completed.

SERVICE LITERATURE

A service manual can be purchased from your EDI distributor. This publication will
provide the necessary servicing and overhaul information for your engine.

* SERVICE MANUAL EDI 1060040

* PART LIST EDI 1060030
» OPERATORS HANDBOOK EDI 1060020
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BEFORE OPERATING THE ENGINE

1. Before operating a new engine it should be thoroughly inspected to ensure that
during transit and installation it has not suffered damage likely to affect its
subsequent operation. Controls and instruments should be studied carefully in
order that their functions are thoroughly understood.

2. Check that the radiator (where applicable) is full and top off as necessary --
Refer to “Cooling System” on page 28 for recommended coolant mixtures.

3. In the case of marine/industrial engines, ensure that there is coolant in the
degas/expansion tank (where applicable).

CAUTION: Under no circumstances may the engine be started without liquid
in the cooling system.

4. Check the engine oil level and top up or fill as necessary -- Refer to “Check
Engine Oil Level” on page 24. For the correct type and grade of oil -- Refer to
“Recommended Lubricants” on page 22.

5. Ensure that the battery is fully charged and, if necessary, top up with distilled
water.

NOTE: Ensure that ALL wiring ground connections are properly made to a clean
point on the chassis/frame.

6. The engine must be started in accordance with the starting instructions -- Refer
to “STARTING THE ENGINE” on page 15.

OPERATING CONTROLS

Ignition or Isolation Switch

An ignition or isolation switch is usually fitted which connects the engine starter
motor and other electrical equipment to the battery. The switch can be moved to
any of the four positions shown by rotating the key. These positions are:

Auxiliary Circuits

1. Auxiliary Circuits - When moved to this position the auxiliary electrical
equipment such as radios and heater fans, can be operated without also
connecting the starting circuit with the battery.

2. Off - When set to this position, the switch disconnects the auxiliary electrical
equipment and the starting circuit from the battery. The key can be removed
from the switch when it is in this position; this will help to prevent unauthorized
operation of the engine.

3. Run - This switch position connects the auxiliary circuits as described

previously, and the alternator is given initial excitation via the battery.
12



4. Start - In this position, the starter solenoid is energized and the starter motor
cranks the engine. The switch, when released, automatically returns to the RUN
position.

Safety Switch (where fitted)

A low oil pressure/high water temperature safety switch may be fitted. This
automatically shuts off the ignition when the oil pressure drops below a pre-set
value, or when the water temperature rises above a pre-set value. A button on the
instrument panel is used to override the safety switch when starting the engine.
The safety switch override button must be depressed to start the engine.

NOTE: With safety shut-down incorporated, oil pressure below 6 psi and/or coolant
temperature goes above 250° F, will shut-down ignition system. Corrective action
must be taken and key recycled to restart.

Power Take-off (where fitted)

The power take-off control handle allows engagement and disengagement of the
power take-off clutch. Moving the lever towards the engine engages the clutch and
moving the lever away from the engine disengages the clutch.

When moving the handle to engage the clutch and pick up the load, do so in a
smooth manner. Moving the clutch handle too slowly will cause slippage and wear,
while moving it too fast will cause quick engagement and possible damage to the
power take-off, engine or driven equipment. The normal force required to engage
the clutch is 55 Ibf (245 N) for the over-centre type and 25 Ibf (110 N) for the spring
loaded type.

Throttle Control (where fitted)

The throttle control adjusts engine speed. Initial engine speed adjustment is
obtained by pressing the throttle control release button while pulling the throttle
knob out to increase the engine speed or pushing it in to decrease the engine
speed.

A final fine speed adjustment is obtained by turning the throttle control
counterclockwise to increase engine speed or clockwise to decrease engine
speed.

13



INSTRUMENTS

Your Engine Distributors, Inc. (EDI) Powered Equipment will have been fitted with
instruments selected by the manufacturer. The types of instruments most likely to
be encountered are detailed here. A typical instrument panel is shown below.

Ammeter 7 = Oil Pressure Gauge
)=

Combined Temp. Gauge

Tach/Hour Meter
@/ Safety Switch
Override Button

Charge Indicator Light

Engine Management~.__ 4 @\ ;
System Warning Light/ Fuel Select Switch
Malfunction Indicator FPPO1105
Lamp (MIL)

Ignition or isolation Switch

Ammeter (Where Fitted)

This instrument registers the charging current which is being passed to the battery
from the alternator. It also registers a discharge equivalent to the amount of current
being used by the electrical equipment when the alternator is not charging.

Battery Condition Indicator (Where Fitted)

This is sometimes fitted instead of an ammeter and measures the battery voltage
thus indicating the state of charge of the battery.

Tachometer (Where Fitted)

The tachometer indicates the actual engine running speed in crankshaft
revolutions per minute.

Hourmeter (Where Fitted)

This instrument records the number of hours of operation which the engine has
completed at the rated rpm. It is frequently combined with the tachometer and is
used to determine when an engine service operation is required. If no hourmeter is
fitted, a log should be kept.

Oil Pressure Gauge (Where Fitted)

The oil pressure gauge registers the lubricating system pressure in bar (kgf/cm? or
Ibf/inz) and should be frequently observed to ensure that the system is functioning
correctly.
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Temperature Gauge (Where Fitted)

The temperature gauge enables a close check to be kept on the coolant
temperatures.

Malfunction Indicator Light (Where Fitted)

Used on all industrial engines. This light will illuminate whenever there is an engine
malfunction such as low oil pressure, high engine temperature, fuel injection
system fault. The engine can be programmed to shut down in the event of a
malfunction.

Charge Indicator Light (Where Fitted)

If an alternator is fitted to your engine, a charge indicator light will also be fitted. The
light will glow when the isolating switch is in the RUN position with the engine
stationary and will therefore serve as a reminder either to turn the isolating switch
to the OFF position or to start the engine. Once the engine has started, the charge
indicator light should cease glowing.

Safety Switch Override Button (Where Fitted)

This must be depressed when starting the engine, as the safety switch operates
when the oil pressure falls due to the engine stopping -- Refer to “Safety Switch
(where fitted)” on page 13.

Ignition or Isolation Switch
-- Refer to “Ignition or Isolation Switch” on page 12.

Fuel Select Switch (Where Fitted)

This switch is incorporated for use with dual fuels. Switch must point to selection of
fuel being used.

STARTING THE ENGINE

AN

WARNING: ALL INTERNAL COMBUSTION ENGINES GIVE OFF VARIOUS
FUMES AND GASES WHILE RUNNING. DO NOT START OR RUN THE
ENGINE IN A CLOSED OR POORLY VENTILATED BUILDING WHERE THE
EXHAUST GASES CAN ACCUMULATE. AVOID BREATHING THESE GASES
AS THEY MAY CONTAIN POISONOUS CARBON MONOXIDE WHICH CAN
ENDANGER YOUR HEALTH OR LIFE IF INHALED STEADILY FOR EVEN A
FEW MINUTES.

Initial Start-up

On initial start-up follow the daily regular maintenance schedule illustration -- Refer
to “RECOMMENDED MAINTENANCE SCHEDULES” on page 21.
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To Start From cold

1. Where possible, disconnect the driven equipment, eg, fully depress the clutch
where a manual transmission is fitted.

If your unit is equipped with the engine warning light system, always turn the
ignition switch to the ON position to make sure that each warning light is
operating before starting engine.

2. Switch on the ignition and operate the starter motor until the engine fires.

NOTE: Where a safety switch is fitted, the override button must be depressed while
the engine is being cranked.

3. Set the throttle to give a fast idle speed until normal operating temperature is
reached (where fitted).

NOTE: For EFI Governor application there is no throttle cable. Turn key to crank to
start engine. When engine starts release key to run position. The ECM will adjust
speed for cold start and altitude automatically.

CAUTION: If the engine stalls or falters in starting, wait 3-4 seconds before
re-engaging starter. This will prevent possible damage to the starter or en-

gine. The starter should not operate for periods longer than 30 seconds at a
time. An interval of at least two minutes should be observed between such

cranking periods to protect the starter from overheating.
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STOPPING THE ENGINE

Normal Conditions

Following normal operating conditions, lower the engine speed to idle, disengage
the clutch, and then turn the ignition switch to the OFF position. If the engine has
been running under high power, let it run at fast idle speed a few minutes to cool
the engine down.

Abnormal Conditions

Under abnormally overheated conditions, the engine may continue to run after the
ignition switch is turned off. If this case is ever encountered, turn on the ignition
switch immediately and allow the engine to idle until it has cooled enough to stop.
If the engine is overheated due to loss of coolant, it is best to stop the engine
immediately, if necessary by applying the load. Add engine oil if necessary, then
after the engine has returned to a normal temperature, add coolant slowly until the
radiator is full.

AN

WARNING: TO REDUCE THE RISK OF INJURY WHEN CHECKING A HOT
ENGINE. COVER THE RADIATOR CAP IN A THICK CLOTH AND TURN IT
SLOWLY COUNTERCLOCKWISE TO THE FIRST STOP. AFTER THE
PRESSURE HAS BEEN COMPLETELY RELEASED, PRESS THE CAP
DOWNWARD AND FINISH REMOVING THE CAP.

The above instructions also apply to engines that stop due to operation of the low
oil pressure/high water temperature safety switch. However, if the engine stops
due to low oil pressure, do not restart until the cause has been determined and
corrected -- Refer to “Recommended Lubricants” on page 22.

RUNNING-IN PROCEDURE

A new or reconditioned engine must not be run at high speeds or on full load for
the first 25 hours. The load and speed may be increased to a maximum over this
period. After the first 50 hours running, carry out the maintenance operations listed
-- Refer to “RECOMMENDED MAINTENANCE SCHEDULES” on page 21.

Check the instruments frequently and keep the coolant and oil filled to their
recommended levels.
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FUEL RECOMMENDATION

This engine is designed to operate on dry fuel such as LPG Grade HD5 or NG
(1050 BTU/t.3).

CAUTION: Use of commercial and non-commercial fuels rated lower than the
grades specified above may cause persistent, heavy spark knock, which can
lead to engine damage. If your engine knocks heavily, or if you hear contin-
uous spark knock while maintaining constant operating speeds, consult
your distributor or another qualified technician.

Fuel Quality

Using a high quality gasoline will help maintain the power, fuel economy and

emissions performance of your engine. A properly formulated gasoline will be

comprised of well refined hydrocarbons and chemical additives and will perform

the following functions:

» Minimize varnish, lacquer, and other induction system deposits.

» Prevent gum formation or other deterioration during storage.

* Protect fuel tank and other fuel system components from corrosion or
degradation.

» Provide the correct seasonally and geographically adjusted volatility. This will
provide easy starting in the winter and avoid vapor lock in the summer.

» Avoid fuel system icing.
In addition, the fuel will be free of water, debris, and other impurities.

We also recommend that the fuel supply be kept fresh; when the equipment is in
storage (especially in hot weather), the fuel tank should be kept at least 3/4 full.

If you anticipate storage of your engine in excess of two months, consult your
distributor or other qualified technician. Also refer to the information on storage in
the “Maintenance Instructions” section of this manual.

Alcohol Gasoline Blends (Gasohol)
Gasohol is a mixture of gasoline and ethanol or methanol.

CAUTION: If not properly formulated with appropriate cosolvents and corro-
sion inhibitors, such blends may cause performance problems or damage

emissions and fuel system materials. Discontinue use if performance prob-
lems occur. To avoid jeopardizing the engine warranty and incurring unnec-
essary repair cost, do not use blends containing more than 10% ethanol by
volume or 5% methanol by volume, or blends that do not contain cosolvents
and corrosion inhibitors. Do not use such fuels unless they are unleaded.

Ethanol (C8H16) is an alcohol based fuel. There are basically two ways to produce
ethanol. One way is the fermentative method. This method is based on the
fermentation of ethanol from corn, sugar cane, cellulose, and other alternative
crops. The other way is the catalytic hydrolysis of ethylene, a petroleum product, is
the primary synthetic method. Compared to gasoline the energy content of ethanol
is 66%. Ford engines should operate satisfactory on gasohol blends using
unleaded gasoline and containing no more than 10% ethanol by volume.
Cosolvents and corrosion inhibitors must also be added. The blend must also have
an octane (anti-knock) index of 87 or 89, reference to engine specification section.
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Methanol (CH30H) is also an alcohol based fuel. It can be produced in several
ways. One is from natural gas. This process is an inefficient nonviable method of
production. Another method is from coal. The problem with methanol produced
from coal is that it yields a higher carbon dioxide emission. However coal reserves
are much greater than oil or natural gas. A long-term supply of methanol can also
be produced from biomass and urban refuse. The biomass process to methanol is
prohibitive due to the amount of nonrenewable energy input required for
conversion. Compared to gasoline the energy content of methanol is only 49%.
Ford engines should operate satisfactory on gasohol blends using unleaded
gasoline and containing no more than 5% methanol by volume. Cosolvents and
corrosion inhibitors must also be added. The blend must also have an octane (anti-
knock) index of 87 or 89, reference to engine specification section.

Gasohol, a mixture of gasoline and ethanol (grain alcohol), is available in some
areas outside Europe. Ford engines should operate satisfactory on gasohol blends
containing no more than 10% ethanol by volume and having an octane (anti knock)
index of 87 or 89, reference engine specifications.

CAUTION: In some cases, methanol (wood alcohol) or other alcohols may be
added to gasoline. Ford engines should operate satisfactory on blends con-
taining up to 5% methanol by volume when cosolvents and other necessary
additives are used. If not properly formulated with appropriate cosolvents
and corrosion inhibitors, such blends may cause performance problems or
damage emissions and fuel system materials. Insufficient datais available to
insure the suitability of all methanol/gasoline blends at this time. To avoid
jeopardizing your engine warranty or incurring unnecessary repairs costs,
DO NOT USE blends containing more than 5% methanol by volume, or
blends that do not contain cosolvents and corrosion inhibitors.

If you are uncertain as to the presence of alcohols in the gasoline you are
purchasing, check the label on the pump or ask the station attendant.

CAUTION: Discontinue use of any gasohol or alcohol/gasoline blend if per-
formance problems occur. Do not use such fuels unless they are UNLEAD-
ED.

NOTE: It is highly recommended that a Fuel Stabilizer, Ford Part Number ESAZ-
19C544-A or an equivalent additive be used for any length of storage. It is
imperative in any application where the fuel will not be consumed within thirty days.
Refer to “STORAGE”" in this section for further information.
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LUBRICATION AND MAINTENANCE

The importance of correct lubrication, periodic inspection and adjustment cannot

be over-emphasized. It will determine, to a very large extent, the service the engine
will give. Detailed instructions regarding this maintenance are given in the following
pages.

Your Authorized EDI Distributor listed in the back section of this manual, will be
pleased to carry out this regular maintenance for you. The various maintenance
operations are listed -- Refer to “RECOMMENDED MAINTENANCE
SCHEDULES” on page 21.

When carrying out any of the following maintenance operations, any fault or
malfunction should be reported immediately to the supervisor or person
responsible for engine overhaul or repair.

The following Maintenance Schedules give the maximum recommended service
periods. Since operating conditions can vary, it may be advisable to carry out some
operations, for example, changing the engine oil, at an interim period. Your
operating experience is the best guide for determining this time.
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RECOMMENDED MAINTENANCE SCHEDULES
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Check engine oil level and top up if necessary X X X X X X 24
Check engine coolant level and top up if
necessary with correct mixture X X X X X X 26
Check visually for oil, fuel or coolant leaks X X X X X X
Lubricate PTO release bearing X X X X X X
Check all instruments, controls and warning
lights. Check hot and cold starting functions X X X X X X
Check coolant, oil, fuel, exhaust and vacuum
hoses/pipes for leaks, damage, deterioration
and correct routing. Check all visible electrical
wiring for security, correct routing and evidence
of chafing or heat damage X X X X X
Change engine oil and renew engine oil filter X X 23
Lubricate PTO bearings X X X X
Check condition and adjust tension of drive
belt(s) X X X 26
*Check gasoline fuel filter element and renew as
necessary X X X
*Check dry fuel filter element and renew as
necessary X X X
Renew air cleaner element X X 27
Spark plugs: Clean, adjust and test or replace X X 25
*Check all nuts & bolts for tightness X X
*Adjust PTO clutch release & shaft bearings X X
Renew PCV valve X 27
Clean PCV hoses, tubes and fittings X 27
Clean coolant filler cap. Renew cap if seal has
deteriorated X

*It is recommended that this operation is carried out by an authorized EDI
Distributor. Depending upon the quality of the fuel used, it may be necessary to
renew the filter element more frequently.

21



RECOMMENDED MAINTENANCE OPERATIONS
Recommended Lubricants

CAUTION: Do not use supplemental oil additives or other engine treatments.
They are unnecessary and could, under certain conditions, lead to engine
damage which is not covered by EDI warranty.

Lubricating oil cleanliness is vital for the successful operation of your engine. The
oil should be stored under the cleanest possible conditions.When changing or
topping-up engine oil use only clean receptacles. Do not allow the oil to come into
contact with rubber hoses on the engine.

-30° -20° -15° -10° 0° +30° +40°

- ——— SAE5W20
-@——— SAE5WI/30
@ ———SAE5WA40
-®— SAE 10W30
-@— SAE 10W40

\AAAAJ

CAUTION: Use Ford/Motorcraft “Formu-
la E” SAE 5W-20 engine oil or equiva-
lent that meets Ford Specification WSS-
M2C930-A (API Classification — SJ). If SJ
oils are not available, SH oils are accept-
able. Use only engine oil displaying the
American Petroleum Institute Certifica-
tion Mark on the front of the container,
or API specification SH, or SJ.

NOTE: EDI industrial engines are designed
to perform with engine oils that are licensed

by the American Petroleum Institute (API),

and oils carrying the most current API classification should be used. API
classifications are broken into two categories, gasoline and diesel engines. API's
classification is designated by a two letter system. The first letter, the prefix,
designates gasoline or diesel. An “S” designates gasoline and a “C” designates
diesel. The second letter in the system designates the level of the classification. It
should be noted that alternative fuel engines fall into the “gasoline” API category.

Gasoline engines that are converted for LPG or Natural Gas applications must use
oils labeled SH and/or SJ. Do not use oils that are specifically formulated for Diesel
Engines only. CC or CD classification, even when labeled Heavy Duty or for
Natural Gas Engines, are not acceptable. The use of SAE 5W-20 is recommended
for all temperatures:
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Used Engine Oils

XA

WARNING: PROLONGED AND REPEATED CONTACT MAY CAUSE SERIOUS
SKIN DISORDERS INCLUDING DERMATITIS AND SKIN CANCER.

WARNING: AVOID EXCESSIVE CONTACT—WASH THOROUGHLY AFTER
CONTACT. KEEP OUT OF THE REACH OF CHILDREN.

WARNING: PROTECT THE ENVIRONMENT: IT IS ILLEGAL TO POLLUTE
DRAINS, WATER COURSES OR SOIL. USE AUTHORIZED FACILITIES FOR
DISPOSAL. IF IN DOUBT, CONTACT YOUR LOCAL AUTHORITY FOR
ADVICE.

VAN

WARNING: DO NOT HANDLE A HOT OIL FILTER WITH BARE HANDS.
CONTINUOUS CONTACT WITH USED MOTOR OIL HAS CAUSED SKIN
CANCER IN LABORATORY MICE. PROTECT YOUR SKIN BY WASHING WITH
SOAP AND WATER IMMEDIATELY AFTER CONTACT.

Change Engine Oil
1. Warm the engine to normal operating temperature.
2. Make sure that the equipment is standing level and that the engine is stopped.

3. Obtain a sufficiently large draining pan to accommodate the engine oil -- Refer
to “Service Qil fill capacity (including filter):” on page 36.

4. Remove the oil filler cap from the rocker cover, remove the drain plug from the
oil pan and drain the oil into the draining pan.

NOTE: Modern high performance oils have a cleaning action on the engine which

may turn the oil dark, but does not necessarily indicate inadequate oil changes.

5. Replace and tighten the drain plug, then fill the engine via the filler neck in the
rocker cover with the correct quantity of oil -- Refer to “SPECIFICATIONS” on
page 36.

6. Replace the oil filler cap and run the engine for no more than 30 seconds.

7. Check the oil level as described in the following section.
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Check Engine Oil Level

1. Make sure the equipment is
standing level and that the
engine is stopped.

2. Pull out the dipstick and wipe it
with a clean rag.

3. Insert the dipstick fully and
again remove it. At no time
should the level of the oil fall
below the lower mark on the
dipstick.

4. If necessary, top up to the

dipstick higher mark with an
approved type and grade of oil.

5. Replace the dipstick, ensuring that it is fully inserted into its tube to maintain a

sealed crankcase condition

Renew Engine Oil Filter

Your engine is equipped with a Motorcraft
oil filter. A filter of this quality should be used
throughout the life of the engine. It is
designed to protect your engine by filtering
harmful abrasive and sludgy particles
without clogging up or blocking the flow of
the oil to vital engine parts. This filter is
especially designed for use in engines built
by Ford to give successful operation with
the recommended oil filter change intervals.
Contact your nearest EDI distributor listed in
the back section to obtain the correct filter.
Before commencing, place a drain pan
beneath the filter to catch any spilt ail.

N LO\L o . 3
X "

v
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1. Using a suitable strap wrench, unscrew the oil filter canister.

2. Thoroughly clean oil filter housing face.

3. Partly pre-fill the new filter with clean engine oil of the correct type and grade.
Apply a thin film of clean engine oil to the oil filter sealing ring.

4. Screw on new oil filter canister until sealing ring abuts the filter head and tighten
a further 1/2 turn. Do NOT use a strap wrench or similar tool to tighten the filter

canister.

5. Run engine and check for any leaks from oil filter.

6. Stop engine, allow oil to settle and top up as necessary.

Gasoline Fuel System - EFI

In the event that your engine is equipped with an EFI (Electronic Fuel Injection)

system follow normal maintenance service. Any necessary service repairs should
be made by your EDI Distributor. The adjusting procedure requires the use of tools
which are not readily available to consumers. Please contact EDI Distributors listed

in the back section of this manual.
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Fuel Filter - EFI
The fuel filter is located between the fuel tank and the fuel pump.

Ignition System - DIS

The Distributorless Ignition System (DIS) used on this engine does not have a
distributor or vacuum advance mechanism. Ignition timing is set by design and
cannot be readily changed. In the event that the engine is converted to alternative
fuels, the timing can be re-set by trained technicians. Please contact an EDI
Distributor listed at the back of this manual.

Renew Spark Plugs

Spark plugs are located in the top center of the cylinder head. The ignition system
is a Coil-on-plug design, which eliminates the need for a distributor, rotor and wires.
Each spark plug is powered by it's own coil located directly above the spark plug.
Access to the spark plug is gained by removing the coil retaining bolt and coil.

Electronic Actuator

In the event that your engine is equipped with an electronic actuator, no adjustment
can be made.
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Check Condition of Ancillary Drive Belts

AN

WARNING: ENGINE SHOULD BE STOPPED AND ANY REMOTE STARTER
DISABLED BEFORE CHECKING BELTS.

The serpentine ancillary belt used to drive the generator and water pump, is
tensioned automatically and does not require adjustment.

The belts should be visually inspected for signs of wear or damage. It should be
renewed if necessary. Refer to Service Manual.

NOTE: May be purchased from your local EDI Distributor listed on the back of this
handbook.

Check Engine Coolant Level

VAN

WARNING: TO REDUCE THE RISK OF INJURY WHEN CHECKING A HOT
ENGINE. COVER THE RADIATOR CAP WITH A THICK CLOTH AND TURN IT
SLOWLY COUNTER-CLOCKWISE TO THE FIRST STOP. AFTER THE
PRESSURE HAS BEEN COMPLETELY RELEASED, PRESS DOWNWARD
AND FINISH REMOVING CAP. FAILURE TO FOLLOW THESE INSTRUCTIONS
COULD RESULT IN DAMAGE TO THE COOLING SYSTEM OR ENGINE AND/
OR PERSONAL INJURY.

CAUTION: Do not add coolant to an engine that has become overheated until
the engine cools. Adding coolant to an extremely hot engine can resultin a
cracked block or cylinder head.

1. Allow the engine to cool down to 40°C (110°F).

2. Turn the radiator expansion/degas tank filler cap through 90° in a counter-
clockwise direction. Pause to allow any pressure to drop, then turn cap fully
counterclockwise and remove it.

3. The quantity of coolant in the expansion/degas tank is a direct indication of the
coolant level in the complete system. The acceptable level of coolant in the
expansion/degas tank is shown by the level indicators moulded into the tank
wall. Top up as necessary with a mixture of plain water and antifreeze -- Refer
to “Cooling System” on page 28 for information on mixing antifreeze solutions.

NOTE: It is essential that only the correct type of antifreeze is used -- Refer to
“Cooling System” on page 28.
4. Replace the filter cap and turn down tightly.
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Renew Air Cleaner Element

Your air cleaner filters air entering the engine induction system and acts as a
silencer and a flame arrester. Air that contains dirt and grit produces an abrasive
fuel mixture, and can cause severe damage to the cylinder walls and piston rings.
Damage to the cylinder walls and piston rings will cause high oil consumption and
short engine life. A restricted or dirty air cleaner will also cause a rich fuel mixture.
Thus, it is extremely important that the air cleaner be serviced at recommended
intervals.

CAUTION: Service the air cleaner more frequently under severe dust condi-
tions to prevent engine damage.

1.
2.

3.
4,

Release the air cleaner lid retaining hardware.

Lift the air cleaner lid clear of the air cleaner body, then remove the air cleaner
element and discard it.

Wipe the inside of the air cleaner body and lid clean, using a lint-free rag.
Insert the new element, ensuring that it fits properly and install air cleaner lid.

Renew PCV Valve

The PCV valve is located in the oil
separator on the left side of engine.
Remove and replace as follows:

1.
2.
3.

4,

NOTE: A small amount of oil can be
used to aid in installation.

\jﬁv Valve Hose

Gently pry cap off of two tabs.
Remove hose from PCV valve.

Remove PCV valve from oil
separator.

Reverse procedure to install.
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GENERAL MAINTENANCE INFORMATION

The following section outlines some aspects of general maintenance which will be
of value to the operator.

Cooling System

To obtain maximum engine service life, its operating temperature must be
maintained by an efficient cooling system.

CAUTION: Under no circumstances should the engine be started without lig-
uid in the cooling system. This may cause permanent damage to the engine.

CAUTION: The use of straight water as a coolant will cause permanent dam-
age to the engine.

Inspect the exterior of the radiator for obstructions, remove all bugs, dirt or foreign
material with a soft brush or cloth.

Use care to avoid damaging the fins. If available, use low pressure compressed air
or a stream of water in the opposite direction to normal airflow. Check all hoses and
connections for leaks. If any of the hoses are cracked, frayed, or feel spongy, they
should be replaced.

CAUTION: Never use a cold coolant mixture to top-up the radiator or degas
tank of a hot engine if the coolant level is very low; this could cause serious
engine damage.

The radiator or degas tank is equipped with a pressure cap. It is dangerous to
remove this when the system is very hot.

VAN

WARNING: NEVER REMOVE THE PRESSURE RELIEF CAP WHILE THE
ENGINE IS OPERATING OR WHEN THE COOLING SYSTEM IS HOT. MAY
CAUSE PERSONAL INJURY OR DAMAGE TO COOLING SYSTEM OR
ENGINE. TO REDUCE THE RISK OF HAVING SCALDING HOT COOLANT OR
STEAM BLOW OUT OF THE DEGAS BOTTLE WHEN REMOVING THE
PRESSURE RELIEF CAP, WAIT UNTIL THE ENGINE HAS COOLED DOWN TO
AT LEAST 40°C (110°F).

1. Wrap a thick cloth around the pressure relief cap and turn it slowly one-half turn
counterclockwise. Stepping back while the pressure is released from the
cooling system.

2. When you are sure all the pressure has been released, (still with a cloth) turn
counterclockwise and remove the pressure relief cap.

In territories where freezing conditions may occur, the coolant should consist of a
mixture of 50% plain water and 50% Motorcraft Premium Gold coolant, or
equivalent. This antifreeze contains additional corrosion inhibitors designed to
provide lasting protection for the engine.
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Motorcraft Premium Gold engine coolant, or equivalent, has long life
characteristics and if the concentration is kept to a maximum of 50% it will provide
adequate frost protection and inhibiting for the life of the engine.

NOTE: If a major component of the cooling system is renewed such as the
radiator, water pump etc., the system should be flushed and re-filled with a 50%
solution of Motorcraft Premium Gold engine coolant, or equivalent, and clean
water.

In territories where the ambient temperature is such that no protection against
freezing is required, it is recommended that a 25% concentration of Motorcraft
Premium Gold engine coolant, or equivalent, is used. This will protect water
pumps, core plugs, thermostat housings and radiators against corrosion for the life
of the engine and raise boiling point when used at this concentration. See previous
Note on renewing cooling system components.

The antifreeze concentration in a cooling system can be determined by using a
suitable hydrometer.

» Areading of 1080 represents a 50% antifreeze concentration.

» Areading of 1040 represents a 25% antifreeze concentration.

» A reading of 1000 represents plain water.

CAUTION: Do not add or mix an orange-colored extended life coolant, such
as Motorcraft Specialty Orange engine coolant with factory filled coolant
WSS-M97B44-D. Mixing Motorcraft Specialty Orange engine coolant or any
orange colored extended life product, with factory filled coolant, can result
in degraded corrosion protection.

A e

WARNING: ANTIFREEZE CONTAINS MONO ETHYLENE GLYCOL AND
OTHER CONSTITUENTS WHICH ARE TOXIC IF TAKEN INTERNALLY AND
CAN BE ABSORBED IN TOXIC AMOUNTS ON REPEATED OR PROLONGED
SKIN CONTACT. PERSONS USING ANTIFREEZE ARE RECOMMENDED TO
ADHERE TO THE FOLLOWING PRECAUTIONS:

* ANTIFREEZE MUST NEVER BE TAKEN INTERNALLY. IF ANTIFREEZE IS
SWALLOWED ACCIDENTALLY, MEDICAL ADVICE SHOULD BE SOUGHT
IMMEDIATELY.

* PRECAUTIONS SHOULD BE TAKEN TO AVOID SKIN CONTACT WITH
ANTIFREEZE. IN THE EVENT OF ACCIDENTAL SPILLAGE ONTO THE
SKIN, ANTIFREEZE SHOULD BE WASHED OFF AS SOON AS
PRACTICABLE. IF CLOTHING IS SPLASHED WITH ANTIFREEZE, IT
SHOULD BE REMOVED AND WASHED BEFORE BEING WORN AGAIN, TO
AVOID PROLONGED SKIN CONTACT.

* FOR REGULAR AND FREQUENT HANDLING OF ANTIFREEZE,
PROTECTIVE CLOTHING (PLASTIC OR RUBBER GLOVES, BOOTS AND
IMPERVIOUS OVERALLS OR APRONS) MUST BE USED TO MINIMIZE
SKIN CONTACT.
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Draining, Flushing and Filling the Cooling System

VAN

WARNING: NEVER REMOVE THE PRESSURE
RELIEF CAP WHILE THE ENGINE IS
OPERATING OR WHEN THE COOLING
SYSTEM IS HOT. MAY CAUSE PERSONAL
INJURY OR DAMAGE TO COOLING SYSTEM
OR ENGINE. TO REDUCE THE RISK OF
HAVING SCALDING HOT COOLANT OR
STEAM BLOW OUT OF THE DEGAS BOTTLE
WHEN REMOVING THE PRESSURE RELIEF
CAP, WAIT UNTIL THE ENGINE HAS COOLED

Radiator Drain Cock

it FPP01111

DOWN TO AT LEAST 40°C (110°F).

1.

Wrap a thick cloth around the pressure relief cap and turn it slowly one-half turn
counterclockwise. Stepping back while the pressure is released from the
cooling system.

. When you are sure all the pressure has been released, (still with a cloth) turn

counterclockwise and remove the pressure relief cap.

Remove the radiator expansion/ degas tank filler cap, then open the radiator
drain cock, where fitted, or detach the bottom radiator hose.

Flush the system with water using a hose until clean water emerges and allow
all water to drain out. Close the drain cock (or replace the bottom radiator hose).
Recover all old antifreeze and dispose of properly. Contact your local municipal
government for the proper disposal.

Fill the system with the correct coolant mixture via the expansion/degas tank
filler neck. Fill the system slowly, to avoid air locks, up to the ‘maximum’ mark
on the degas tank.

Run engine and check hose connections for leaks. Check, and, if necessary,
top up the coolant in the radiator or degas tank.

Engine Lubrication System

The lubrication system should be maintained
regularly -- Refer to “RECOMMENDED
MAINTENANCE SCHEDULES” on page 21,
with the correct grade of lubricant as
specified in the maintenance summary --
Refer to “Recommended Lubricants” on
page 22. The system is of the force feed
type, the lubricating oil being circulated to the
engine bearings under pressure by an oil
pump driven from the camshaft drive chain
belt.

The dipstick provides some guide to the
condition of the oil. An additive type of oil
keeps soot in suspension, and even a small

amount of soot causes the oil to darken rapidly.

However, if the dipstick is found to be heavily coated with sludge, then obviously
the oil should be changed.
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Electrical System
A NEGATIVE EARTH (NEGATIVE GROUND) SYSTEM IS USED.

GCP - Power Distribution Box

Part of -5250010- Wiring Harness

g N\ |/ "\
Starter ]
—] } Relay Empty ]\ —

| |— —
(5]
1 Ss 1 -
Fuse Amps Circuits protected
1 10 Battery Voltage to EPR
2 5 Ignition Voltage to GCP and Relays
3 10 Battery Voltage to GCP
4 15 Fuel pump
5 15 Battery Voltage out of Power Relay
6 - Not used
Generator

This is mounted on a bracket at the front of the engine and is driven from the
crankshaft by a serpentine belt.

The charging rate is adjusted automatically by the built-in regulator to provide
sufficient electric current to keep the battery fully charged under normal operating
conditions.

The generator requires no lubrication or maintenance.

AN

WARNING: IT IS ESSENTIAL THAT THE WIRING CONNECTIONS TO THE
GENERATOR ARE NOT REMOVED WHILE THE ENGINE IS RUNNING, AS
THIS WILL RESULT IN DAMAGE TO THE REGULATOR OR PERSONAL
INJURY.
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Storage

NOTE: It is highly recommended that a fuel stabilizer, Ford Part Number ESAZ-
19C544-A or an equivalent additive be used for any length of storage. It is
imperative in any application where the fuel will not be consumed within thirty days.
Ford Fuel stabilizer comes in an 8 fl.oz. bottle for consumer use and should be
available through all EDI Distributors. The correct ratio is 2 0z. Stabilizer to 5
gallons of gasoline. Without the use of an additive, the unused fuel in your fuel tank
can and will go sour in a very short period of time, causing varnish and
contaminants to form. This causes problems in fuel delivery by clogging fuel
injectors.

Storage - One Month

» Add fuel stabilizer (see previous note).

* While the engine is running, treat upper cylinders by spraying engine fogging
agent (from your local aftermarket supplier) into the air intake for about two
minutes. Open throttle for short burst of speed, shut off engine and allow it to
come to a stop while continuing to spray into air intake.

» Leave spark plugs in holes or seal spark plug holes with suitable threaded metal
plugs and cover all openings into engine with dust-proof caps or shields
(suitable non-hygroscopic material).

» If engine is less transmission, spray flywheel and ring gear with mixture of one
part recommended engine oil, and one part Stoddard Solvent or equivalent.

» Check coolant protection. Store indoors in dry area.

Storage - Indefinite Period

» Add fuel stabilizer (see previous note).

» Drain crankcase completely and refill with recommended engine oil, (SAE 10)
or equivalent.

* Run engine until completely out of fuel. Gasoline only: Restart and run on
unleaded gasoline, mixed with stabilizer, for at least 10 minutes. While engine
is still running and at completion of above run, treat upper cylinders by spraying
fogging agent into the air intake for about two minutes. Open throttle for short
burst of speed, shut off engine and allow it to come to a stop while continuing
to spray into air intake.

» Check coolant protection

» Disconnect and remove battery.

» Clean exterior surface of engine.

» Leave spark plugs in holes or seal spark plug holes with suitable threaded metal
plugs.

» Seal all openings in engine and accessories with non-hygroscopic material.
Mask off all areas to be used for electrical contacts.

» Make sure all surfaces are dry, then spray all taped openings, all engine
accessories including ignition wiring, and all exterior surfaces of engine with
Insulation Compound.

« If engines are equipped with automotive type clutch, block clutch in slightly
disengaged position so that lining and pressure plates are not in contact.
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ENGINE SYSTEM CHECK

GCP System Check

NOTE: Items listed in the possible cause column generally do not set a diagnostic
trouble code (DTC) or illuminate the MIL light.

NOTE: EDI engines are used in many different applications and equipment. When
performing any system diagnosis be aware of any OEM inputs or equipment
monitoring devices that may have an effect on the engine’s performance or any of
the engine’s operating systems.

Engine Performance - No Load

SYMPTOM POSSIBLE CAUSE

Engine Runs Briefly and
Shuts Down

Loss of Spark

Frozen Fuel Regulator (Dry Fuel)
Low Fuel Pressure

Air Inlet Restriction

Wiring Failure

IPM/EPM Failure

Engine Cranks But No Start Faulty OEM Drivers Safety Shut-Off Seat Switch
Coil Power Loss

IPM/EPM Ground Loss

IPM/EPM Power Loss

Severe Vacuum Leak (Dry Fuel)

Air Inlet Restriction

Air Inlet Leak (Dry Fuel)

Fuel Lock-Off Inoperative (Dry Fuel)
Wiring Failure

Low Fuel Pressure

Ancillary Components Binding

Engine Runs Poorly High Fuel Pressure

Low Fuel Pressure

Contaminated Fuel

Incorrect Fuel Select Table Selected
Wrong IPM/EPM Installed

Actuator Air Blockage

Map Sensor Leak

Fuel Contaminated

Noise Suppression Capacitor Failure
Improper PCV Routing

Valve Timing

Low Cylinder Compression

Engine Cranks Slowly ¢ Excessive Engine Load (Hydraulic Pump Failing, Binding
Ancillary Drive Components)

Low Battery Voltage

Incorrect Battery Specifications

Incorrect Battery Cable Size

Starter Relay

Starter Failure (Excessive Drain)
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SYMPTOM

POSSIBLE CAUSE

Engine Does Not Crank

Dead Battery

Ground Loss

Ancillary Components Binding or Seized
OEM Shutdown - Oil Level Safety
Starter Lockout Relay Failure

Ignition Switch Failure

Bad Starter

Crank Control Wire Failure

Loose Connection or Corrosion

Engine Performance - While Under Load

SYMPTOM

POSSIBLE CAUSE

Engine Stalls/Quits

Faulty OEM Drivers Safety Shut-off Seat Switch
Low Battery Voltage

Low Fuel Pressure

OEM Safety Shutdowns

Bad MAP Sensor

Air Restriction

Coil Failure

Fuel Mixer Binding (Dry Fuel)

Runs Rough

Ground Loss

Misrouted Spark Plug Wires
Fuel System Failure
Vacuum Leak

Wiring Failure

Low Fuel Pressure

Spark Plugs Fouled
Incorrect Valve Timing

Misses

Fuel System Failure
Misrouted Spark Plug Wires
Spark Plug Gap Too High
Spark Plugs Fouled

Cracked Spark Plug Insulator
Incorrect Valve Timing
Compression Loss

Hesitation/Stumble

Low Fuel Pressure
Spark Plugs Fouled
MAP Sensor Vacuum Signal Loss

Surge

Low Fuel Pressure

Map Sensor Failure

Application or Ancillary System Momentarily Binding During
Load or Unload

Backfires

e o o o o o o o

Faulty OEM Drivers Safety Shut-off Seat Switch
Fouled Spark Plugs

Spark Plug Wire Broke

IPM/EPM Momentary Ground Loss

Excess Lean Condition

Fuel Lock-Off Leaking (Dry Fuel)

Intake Manifold Leak

Bad Intake Valve
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SYMPTOM

POSSIBLE CAUSE

Lack of Power

Ancillary Components Binding
Intake Air Restriction

Crossed Spark Plug Wires
Spark Plugs Fouled

Fuel System Failure

Low Fuel Pressure

Low Cylinder Compression

Spark Knock

Poor Quality or Contaminated Fuel

Carbon Build-up

Wrong Spark Plugs (Too High Heat Range)
Fuel Delivery System

PCV System

Fuel Selection Timing

Cylinder Hot Spots

Engine Concerns

SYMPTOM

POSSIBLE CAUSE

Oil System Concerns
- High Oil Consumption

Positive Crankcase Ventilation (PCV) System
Oil Viscosity

External Leaks

Improper Qil Dipstick

Valve Seals

Cylinder Wall Taper Excessive

Worn Piston Rings

Cooling System Concerns

Trapped Air

Worn Drive Belt

Worn Water Pump

Stuck Thermostat

Plugged Radiator (Internal & External)
Dry Fuel System Running Rich

Exhaust System Concerns
(visible smoke)

- Black Smoke

- Blue Smoke

Ignition System

Fuel Delivery System
Sticking Fuel Injector
High Fuel Pressure

PCV System
Worn Piston Rings
Worn Valve Guides

Fuel System Concerns

Leaky Lines
Contaminated Fuel
Excessive Alcohol in Fuel
Incorrect Octane Rating

Engine Noise

Low Oil Pressure
Oil Filter Restriction
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SPECIFICATIONS

General Specifications

Engine Type:

I-4 cylinder 4 stroke spark ignition.

Liter/CID:

2.3/140

Bore: mm (inch)

87.5mm (3.44in.)

Stroke: mm (inch)

94 mm (3.70in.)

Number of cylinders:

4

Compression Ratio:

9.7:1

Fuel System

LPG
Type:
Fuel Specification:

Liquefied Petroleum Gas
Fumigation
EN589 (European) HD5 (USA)

NG
Type:
Fuel Specification:

Natural Gas
Fumigation
38.7 MJ/m® (UK) 39.0 MJ/m3 (USA)

Gasoline
Fuel Specification:

Gasoline (petrol)
Unleaded 87 or 89 Octane (Gasoline blends not to exceed 10%
Ethanol by volume Octane Index of 87 or 89).

Fuel Pump Pressure
Normal:

75 psi

Lubrication System

Max. Oil Pressure:

Hot@2000 rpm: 200-268 kPa (29-39 psi)

Oil Type:

Super Premium SAE5W20 WSS M2C930-A

Service Oil fill capacity
(including filter):

4.0 gt. (3.78 L) = 3.5 gt. Pan + 0.5 qt. filter

QOil filter

Ford Service Part Number:1S7G 6714 DA
Motorcraft: FL 910

36




Cooling System

Thermostat: Type: Wax element
Commences opening: 88.9°C
Fully open:100°C
Coolant 50% Motorcraft Premium Gold engine coolant plus 50% clear water

Ford Specification: WSS-M97B51-A1

Drive Belts

Front end accessory drive
belt & tension

Serpentine belt with automatic tension control.

Electrical System

Polarity:

Negative to earth (ground)

Battery Capacity:

750 CCA /140 RC

Generator Drive Belt
Tension (8K Poly Belt):

Tension is within specification if the tensioner is within the indicator
markings

Generator Output

95 Amp

Ignition System

Spark Plug
Type: AGSF32YPC
(see Note) | Gap: 1.25-1.35 mm (0.049 - 0.053 in.)
Firing
Order 1-3-4-2

TIGHTENING TORQUES

ITEM Nm FT.LB. LB. IN.
Oil Pan Drain Plug 28 21
Spark Plugs 15 11
Oll Filter 25-151.6
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CONVERSION TABLE

TO CONVERT
FROM TO MULTIPLY BY
TO FROM DIVIDE BY
Distance
inches mm 25.4
inches m 0.0254
feet mm 304.8
feet m 0.3048
yards m 0.9144
mile km 1.609
Area
in mm 645.16
ft. m 0.0929
yds m 0.8361
Volume
in cm’ 16.3871
in® 1 liter 0.016387
pint (us) 1 liter 0.47318
pint (uk) 1 liter 0.56826
quart (us) 1 liter 0.94635
gallon (us) 1 liter 3.7854
gallon (uk) 1 liter 4.5461
ft.3 1 liter 28.3168
.3 m3 0.02832
Mass
oz. g 28.3495
Ib. kg 0.45359
ton (US) tonne 0.90718
ton (UK) tonne 1.01605
FORCE
Ibf | N | 4.44822
PRESSURE & STRESS
kpa Bar 0.01
Ibf/in= (psi) N/m 6894.76
Ibf/in“ (psi) Bar 0.0689
Ibf/in“ (psi) N/mm 0.00689
Ibf/m< (psi) mmHg 51.715
“H20 mmH20 254
“Hg mmHG 25.4
ton (US)/in N/mm 13.7894
ton (UK)/in N/mm’ 15.4443
VELOCITY
ft./sec. m/s 0.3048
ft./sec. km/h 1.09728
miles/h m/s 0.44694
miles/h km/h 1.609
ACCELERATION
ft./sec m/s 0.3048
ENERGY
Btu J 1055.06
Kcal J 4186.8
HP.h kW.h 0.7457
PS.h kW.h 0.7355
TORQUE
Ib./ft. Nm 1.35582
POWER
HP kw 0.7457
PS kw 0.7355
HP PS 1.01387
SPECIFIC FUEL CONSUMPTION
Ib./hp.h | g/kW.h | 608.277
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EDI DISTRIBUTORS

AUSTRALIA Lees Industries 1224 Lytton Road 61-7-3390-5522
Australia PTY Ltd. |Hemmant, Brisbane 61-7-3390-7571
Wynnum Central
Queensland 4178 Australia
Europe
FINLAND Masino OY Karkikuja 3, FIN-01740 358-9-476-800
Vantaa Finland 358-9476-80300
FRANCE Fornaut S.A. 45, Rue Charles Nodier, 33-148-450-394
93310 Le-Pre-St.-Gervais 33-148-457-504
France
GERMANY I.M.A -H.-D Westring 41 49-5202-987-510
Groeschler GmbH |D-33818 Leopoldshoehe 49-5202-987-515

H.D. Groschler

Germany

Sauer & Sohn
Sauer Motive
Systems

Gross Zimmerner Strasse 51 |:

D-64807 Dieburg Germany

49-6071-206-330
49-6071-206-219

GREAT BRITAIN

Dalton Power
Products Ltd.
(Main Office)

Unit 6, Autumn Park Industrial |:

Estate

Dysart Road, Grantham
Lincolnshire

NG31 7DD England

44-1476-576-666
44-1476-577-127

Dalton Power
Products Ltd.

Suite 3, Concord House
Concord,

Washington

Tyne & Wear NE37 1AS
England

44-191-416-1922
44-191-415-3682

Dalton Power
Products Ltd.

Ellesmere Street Manchester |:

M15 4LP England

44-161-833-2932
44-161-834-8465

Hendy Power

School Lane

Chandlers Ford Industrial
Estate,

Eastleigh, Hampshire SO53
4DG England

44-2380-579-800
44-2380-271-471

Power Torque

Herald Way, Binley, Coventry |:

44-2476-635-757

Engineering Warwickshire CV3 2RQ 44-2476-635-878
England
ITALY Compagnia Via Magellano 1, 1-20090 39-02-450 581
Technica Motori Cesano Boscone, (Milano) 39-02-450 582 60/62
S.p.A. Italy
SWITZERLAND Minelli AG Mattenstr. 3, CH-8330 41-1-950-1720

Pfaeffikon (ZH) Switzerland

41-1-950-1132

New Zealand

NEW ZEALAND

Lees Industries
Group
Delta Centre

345 Gt. South Road

Takanini Papakura, Auckland

New Zealand

64-9-299-6019
64-9-298-9986
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North America - Canada

BRITISH Industrial Engines [1020 Cliveden Ave. 1-604-525-8529

COLUMBIA Ltd. Delta, Annacis Island, British 1-877-438-6560
Columbia, 1-604-525-0974
Canada, V3M 5R5

ONTARIO, M-K Power 5641 McAdam Road : 1-905-890-5323

QUEBEC, Products Corp. Mississauga, Ontario, CAN 1-800-263-5011

MONITOBA Canada, L4Z-1N9 : 1-905-890-6660

ALBERTA, Industrial Engines, (14335 12th Avenue : 1-780-484-6213

SASKATCHEWAN |Ltd. Edmonton, Alberta Canada, |CAN 1-866-484-6213
T5L 2R8 : 1-780-732-0400

NOVA SCOTIA, Lunenburg 53 Falkland Street, PO 1240 1-902-634-8827

NEW Industrial Foundry [Lunenburg, Nova Scotia 1-902-634-8886

BRUNSWICK, & Engineering Canada, BOJ 2C0

NEW

FOUNDLAND,

PRINCE EDWARD

ISLAND

North America - United States

ALABAMA M&l Engine 30762 State Highway 181 1-251-626-8080
Company, Inc. Daphne, AL 36526 1-800-633-1834
1-251-626-2744
ALASKA E.C. Power 6051 S. 194th Street 1-253-872-7011
Systems Kent, WA 98032 1-800-247-5899
1-253-872-6947
ARIZONA E.C. Power 8360 E. Via de Ventura Blvd., |: 1-480-905-5585
Systems Suite L-200 : 1-503-224-3907

Scottsdale, AZ 85258
ARKANSAS Kansas City Power |80 South James 1-913-321-7040
Products, Inc. Kansas City, KS 66118 1-800-486-5277
-(Northern) 1-913-321-7341
-(Extreme Lightbourn 13649 Beta Road 1-972-233-5151
Southern Equipment Co. Dallas, TX 75244 1-972-661-0738

Territory)

CALIFORNIA Powertech 2933 E. Hamilton Avenue 1-559-264-1776
Engines Inc. Fresno, CA 93721 1-800-891-1776
(Main Office) 1-559-264-2933
Powertech 2003 Leghorn Street 1-650-968-2434
Engines Inc. Mountainview, CA 94043 1-650-969-1267
Powertech 1410 South Acacia Avenue, 1-714-635-1774
Engines Inc. Suite B 1-800-784-1776
Fullerton, CA 92831 1-714-635-1771
COLORADO Industrial Power 3233 Oakland Street 1-303-360-7110

Systems, Inc.
Engine Division

Aurora, CO 80010

1-800-678-3673
1-303-360-7519

CONNECTICUT

Engine
Distributors, Inc.

400 University Court
Blackwood, NJ 08012

1-856-228-7298
1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)

DELAWARE

Engine
Distributors, Inc.

400 University Court
Blackwood, NJ 08012

1-856-228-7298
1-800-220-2700

1-856-228-5657(Parts)
1-856-228-5531(Sales)
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North America - United States (Continued)

DISTRICT OF Engine 400 University Court 1-856-228-7298
COLUMBIA Distributors, Inc.  |Blackwood, NJ 08012 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
FLORIDA Engine 259 Ellis Rd So. 1-856-228-7298
Distributors, Inc.  |Jacksonville, FL 32254 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
GEORGIA Engine 303 Interstate Drive 1-336-434-6616
- (Western) Distributors, Inc.  |Archdale, NC 27263 1-800-220-7080
- (Central) 1-336-434-6612
- (Southeastern Engine 259 Ellis Rd So. 1-856-228-7298
Corner) Distributors, Inc.  |Jacksonville, FL 32254 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
HAWAII Powertech 2933 E. Hamilton Avenue 1-559-264-1776
Engines Inc. Fresno, CA 93721 1-800-891-1776
(Main Office) 1-559-264-2933
IDAHO E.C. Power 4499 Market Street 1-208-342-6541
Systems Boise, ID 83705 1-800-354-6767
1-208-345-4308
ILLINOIS Engine Power, Inc. [1830 Executive Drive 1-262-567-8575
- (Central) Oconomowoc, WI 1-800-242-2289
- (North Central) 53066 1-262-567-2556
- (Northeastern)
- (Southern) Kansas City Power |80 South James 1-913-321-7040
Products, Inc. Kansas City, KS 66118 1-800-486-5277
1-913-321-7341
Anderson 5532 Center Street 1-402-558-8700
- (Northwestern) Industrial Engines |Omaha, NE 68106 1-800-747-1438
1-402-558-8249
INDIANA Engine Power, Inc. | 1830 Executive Drive 1-262-567-8575
Oconomowoc, WI 53066 1-800-242-2289
1-262-567-2556
IOWA Anderson 5532 Center Street 1-402-558-8700
Industrial Engines |Omaha, NE 68106 1-800-747-1438
1-402-558-8249
KANSAS Kansas City Power (80 South James 1-913-321-7040
Products, Inc. Kansas City, KS 66118 1-800-486-5277
1-913-321-7341
KENTUCKY Engine Power, Inc. |1830 Executive Drive 1-262-567-8575
- (Western) Oconomowoc, WI 53066 1-800-242-2289
1-262-567-2556
- (Eastern) Pitt Auto Electric {1241 Freedom Road : 1-724-778-8200
Co. Cranberry Twp., PA 16066 |US: 1-800-367-3463
Industrial Engine : 1-724-778-8206
Division
LOUISIANA Lightbourn 13649 Beta Rd., 1-972-233-5151

Equipment Co.

Dallas, TX 75244

1-972-661-0738

Lightbourn
Equipment Co.

8272 El Rio, Suite 110,
Houston, TX 77054

1-713-741-2003
1-713-741-1909
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North America - United States (Continued)

MAINE Engine 400 University Court 1-856-228-7298
Distributors, Inc.  |Blackwood, NJ 08012 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
MARYLAND Engine 400 University Court 1-856-228-7298
Distributors, Inc.  |Blackwood, NJ 08012 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
MASSACHUSETTS |Engine 400 University Court 1-856-228-7298
Distributors, Inc. Blackwood, NJ 08012 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
MICHIGAN Engine Center, Inc. {2351 Hilton Road 1-248-399-0002

- (Lower Peninsula)

- (Upper Peninsula)

Ferndale, Ml 48220

1-800-726-8870
1-248-399-3142

Engine Power, Inc.

1830 Executive Drive
Oconomowoc, WI 53066

1-262-567-8575
1-800-242-2289
1-262-567-2556

MINNESOTA Northern Power 2859 Lexington Avenue S. 1-651-452-8900
Products, Inc. Eagan, MN 55121 1-800-284-6247
1-651-452-9182(Sales)
1-651-452-9047(Parts)
MISSISSIPPI Kansas City Power |80 South James 1-913-321-7040
- (Northern) Products, Inc. Kansas City, KS 66118 1-800-486-5277
1-913-321-7341
- (Southern) Lightbourn 8272 El Rio, Suite 110, 1-713-741-2003
Equipment Co. Houston, TX 77054 1-713-741-1909
MISSOURI Kansas City Power |80 South James 1-913-321-7040
Products, Inc. Kansas City, KS 66118 1-800-486-5277
1-913-321-7341
MONTANA Industrial Power |3233 Oakland Street 1-303-360-7110
- (Eastern) Systems, Inc. Aurora, CO 80010 1-800-678-3673
- (Central) Engine Division 1-303-360-7519
- (Western) E.C. Power 4499 Market Street 1-208-342-6541
Systems Boise, ID 83705 1-800-354-6767
1-208-345-4308
NEBRASKA Anderson 5532 Center Street 1-402-558-8700
Industrial Engines |Omaha, NE 68106 1-800-747-1438
1-402-558-8249
NEVADA Powertech 2933 E. Hamilton Avenue 1-559-264-1776
Engines Inc. Fresno, CA 93721 1-800-891-1776

1-559-264-2933

NEW HAMPSHIRE

Engine
Distributors, Inc.

400 University Court
Blackwood, NJ 08012

1-856-228-7298
1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)

NEW JERSEY

Engine
Distributors, Inc.

400 University Court
Blackwood, NJ 08012

1-856-228-7298
1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
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North America - United States (Continued)

NEW MEXICO E.C. Power 8360 E. Via de Ventura Blvd., |: 1-480-905-5585
- (Southern) Systems Suite L-200 : 1-503-224-3907
Scottsdale, AZ 85258
- (Northern) Industrial Power |3233 Oakland Street 1-303-360-7110
Systems, Inc. Aurora, CO 80010 1-800-678-3673
Engine Division 1-303-360-7519
NEW YORK Engine 400 University Court 1-856-228-7298
- (New York City) |[Distributors, Inc.  |Blackwood, NJ 08012 1-800-220-2700
- (Nassau Co.) 1-856-228-5657(Parts)
- (Suffolk Co.) 1-856-228-5531(Sales)
- (Upstate) Pitt Auto Electric  |1241 Freedom Road : 1-724-778-8200
- (Hudson Valley) |Co. Cranberry Twp., PA 16066 [US: 1-800-367-3463
Industrial Engine : 1-724-778-8206
Division
NORTH Engine 303 Interstate Drive 1-336-434-6616
CAROLINA Distributors, Inc.  |Archdale, NC 27263 1-800-220-7080
1-336-434-6612
NORTH DAKOTA |Northern Power 2859 Lexington Avenue S. 1-651-452-8900
Products, Inc. Eagan, MN 55121 1-800-284-6247
1-651-452-9182(Sales)
1-651-452-9047(Parts)
OHIO Graham Ford, Inc. 707 W. Broad Street 1-614-464-6006
- (Central) Columbus, OH 43216 1-800-837-7070
1-614-464-6013
North Coast Ford |11885 Bellaire Road 1-216-251-5800
- (Northern) Industrial, Inc. Cleveland, OH 44135 1-800-423-1316
1-216-251-8675
Pitt Auto Electric  |1241 Freedom Road : 1-724-778-8200
- (Southern) Co. Cranberry Twp., PA 16066 |US: 1-800-367-3463
Industrial Engine : 1-724-778-8206
Division
OKLAHOMA Kansas City Power | 7714 Melrose Lane 1-405-491-9491
- (Except Panhandle) |Products Oklahoma City, OK 73127 1-800-654-3673
1-405-491-9495
- (Panhandle) Lightbourn 13649 Beta Road, Dallas, 1-972-233-5151
Equipment Co. TX 75244 1-972-661-0738
OREGON E.C. Power 1805 N.W. 21st Avenue 1-503-224-3623
Systems Portland, OR 97210 1-800-452-1511
1-503-224-3907
PENNSYLVANIA |Engine 400 University Court 1-856-228-7298
- (Eastern) Distributors, Inc.  |Blackwood, NJ 08012 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
- (Western) Pitt Auto Electric  |1241 Freedom Road : 1-724-778-8200
Co. Cranberry Twp., PA 16066 US: 1-800-367-3463

Industrial Engine
Division

1-724-778-8206

RHODE ISLAND

Engine
Distributors, Inc.

400 University Court
Blackwood, NJ 08012

1-856-228-7298
1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)
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North America - United States (Continued)

SOUTH
CAROLINA

Engine
Distributors, Inc.

303 Interstate Drive
Archdale, NC 27263

1-336-434-6616
1-800-220-7080
1-336-434-6612

SOUTH DAKOTA

Northern Power
Products, Inc.

2859 Lexington Avenue S.
Eagan, MN 55121

1-651-452-8900
1-800-284-6247
1-651-452-9182(Sales)
1-651-452-9047(Parts)

TENNESSEE M&I Engine 30762 Highway 181 1-251-626-8080

- (Central) Company, Inc. Daphne, AL 36526 1-800-633-1834

- (Eastern) 1-251-626-2744

- (Western) Kansas City Power |80 South James 1-913-321-7040

Products, Inc. Kansas City, KS 66118 1-800-486-5277

1-913-321-7341

TEXAS Lightbourn 13649 Beta Rd., 1-972-233-5151

Equipment Co. Dallas, TX 75244 1-972-661-0738

Lightbourn 8272 El Rio, Suite 110, 1-713-741-2003

Equipment Co. Houston, TX 77054 1-713-741-1909

UTAH Industrial Power {2492 W. Custer Road 1-801-908-8099

- (Northern) Systems, Inc. Salt Lake City, UT 84104 1-800-678-3673

Engine Division 1-303-360-7519

- (Southern) E.C. Power 3683 West 2270 South, 1-801-886-1424

Systems Suite A, Salt Lake City, 1-800-462-3370

UT 84120 1-801-886-1464

VERMONT Engine 400 University Court 1-856-228-7298

Distributors, Inc.  |Blackwood, NJ 08012 1-800-220-2700
1-856-228-5657(Parts)
1-856-228-5531(Sales)

VIRGINIA Engine 400 University Court 1-856-228-7298

- (Central) Distributors, Inc.  |Blackwood, NJ 08012 1-800-220-2700
- (Eastern) 1-856-228-5657(Parts)
1-856-228-5531(Sales)

- (Southwestern) | Pitt Auto Electric 1241 Freedom Road : 1-724-778-8200

Co. Cranberry Twp., PA 16066 |US: 1-800-367-3463

Industrial Engine : 1-724-778-8206

Division

WASHINGTON E.C. Power 6051 S. 194th Street : 1-253-872-7011

Systems Kent, WA 98032 US 1-800-247-5899

: 1-253-872-6947

WEST VIRGINIA |Pitt Auto Electric  |1241 Freedom Road : 1-724-778-8200

Co Cranberry Twp., PA 16066 |US: 1-800-367-3463

Industrial Engine
Division

1-724-778-8206

WISCONSIN Engine Power, Inc. | 1830 Executive Drive 1-262-567-8575
- (Eastern) Oconomowoc, WI 53066 1-800-242-2289
- (Central) 1-262-567-2556
Northern Power 2859 Lexington Avenue S. 1-651-452-8900
Products, Inc. Eagan, MN 55121 1-800-284-6247
- (Northwestern) 1—651—452—9182(Sales)
1-651-452-9047(Parts)
WYOMING Industrial Power |3233 Oakland Street 1-303-360-7110

Systems, Inc.
Engine Division

Aurora, CO 80010

1-800-678-3673
1-303-360-7519
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Engine Distributors, Inc.
400 University Court
Blackwood, NJ 08012

1-856-228-7298

1-800-220-2700
1-856-228-5657(fax parts)
1-856-228-5531(fax sales)
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HEALTH & SAFETY

WARNING: THE FOLLOWING HEALTH AND SAFETY RECOMMENDATIONS SHOULD BE
CAREFULLY OBSERVED

WARNING: CARRYING OUT CERTAIN OPERATIONS AND HANDLING SOME
SUBSTANCES CAN BE DANGEROUS OR HARMFUL TO THE OPERATOR IF THE
CORRECT SAFETY PRECAUTIONS ARE NOT OBSERVED. SOME SUCH PRECAUTIONS
ARE RECOMMENDED AT THE APPROPRIATE POINTS IN THIS BOOK.

WARNING: WHILE IT IS IMPORTANT THAT THESE RECOMMENDED SAFETY
PRECAUTIONS ARE OBSERVED, CARE NEAR MACHINERY IS ALWAYS NECESSARY,
AND NO LIST CAN BE EXHAUSTIVE. ALWAYS BE CAUTIOUS TO AVIOD POTENTIAL
SAFETY RISKS.

The following recommendations are for general guidance:

1. Always wear correctly fitting protective clothing which should be laundered regularly. Loose or baggy clothing
can be extremely dangerous when working on running engines or machinery. Clothing which becomes
impregnated with oil or other substances can constitute a health hazard due to prolonged contact with the skin
even through underclothing.

2. So far as practicable, work on or close to engines or machinery only when they are stopped. If this is not
practicable, remember to keep tools, test equipment and all parts of the body well away from the moving parts
of the engine or equipment—fans, drive belts and pulleys are particularly dangerous. The electric cooling fan
used on some installations is actuated automatically when the coolant reaches a specified temperature. For this
reason, care should be taken to ensure that the ignition/isolating switch is OFF when working in the vicinity of
the fan as an increase in coolant temperature may cause the fan suddenly to operate.

3. Avoid contact with exhaust pipes, exhaust manifolds and silencers when an engine is, or has recently been
running; these can be very hot and can cause severe burns.

4. Many liquids used in engines or vehicles are harmful if taken internally or splashed into the eyes. In the event of
accidentally swallowing gasoline (petrol), oil, diesel fuel, antifreeze, battery acid etc, do NOT encourage vomiting
and OBTAIN QUALIFIED MEDICAL ASSISTANCE IMMEDIATELY.

Wear protective goggles when handling liquids which are harmful to the eyes; these include ammonia and battery
acid. If any of these substances are splashed in the eyes, wash out thoroughly with clean water and OBTAIN
QUALIFIED MEDICAL ASSISTANCE IMMEDIATELY.

WARNING:

WARNING: ENGINE EXHAUST, SOME OF ITS CONSTITUENTS, AND
CERTAIN VEHICLE COMPONENTS CONTAIN OR EMIT CHEMICALS KNOWN
TO THE STATE OF CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS

OR OTHER REPRODUCTIVE HARM. IN ADDITION, CERTAIN FLUIDS

CONTAINED IN VEHICLES AND CERTAIN PRODUCTS OF COMPONENT
WEAR CONTAIN OR EMIT CHEMICALS KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS OR OTHER

REPRODUCTIVE HARM.

IMPORTANT SAFETY NOTICE

Appropriate service methods and proper repair procedures are essential for the safe, reliable operation of all
industrial engines as well as the personal safety of the individual doing the work. This Service Manual provides
general directions for accomplishing service and repair work with tested, effective techniques. Following them will
help assure reliability.
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GENERAL INFORMATION

Introduction

This section covers various engine tests, adjustments,
service procedures and cleaning/inspection
procedures. Engine assembly and service
specifications appear at the end of the Section 02.

For engine disassembly, assembly, installation,
adjustment procedures and specifications, refer to
Section 02.

This engine incorporates a closed-type crankcase
ventilation system.

To maintain the required performance level, the fuel
system, ignition system and engine must be kept in
good operating condition and meet recommended
adjustment specifications.

Before replacing damaged or worn engine components
such as the crankshaft, cylinder head, valve guide,
valves, camshaft or cylinder block, make sure part(s) is
not serviceable.

VAN

WARNING: TO AVOID THE POSSIBILITY OF
PERSONAL INJURY OR DAMAGE, DO NOT
OPERATE THE ENGINE UNTIL THE FAN BLADE
HAS FIRST BEEN EXAMINED FOR POSSIBLE
CRACKS OR SEPARATION.

CAUTION: Use of abrasive grinding discs to remove
gasket material from the engine sealing surfaces
during repair procedures can contribute to engine
damage and wear. Airborne debris and abrasive grit
from the grinding disc may enter the engine
through exposed cavities causing premature wear
and eventual engine damage.

Engine Distributors Inc. (EDI) does not recommend
using abrasive grinding discs to remove engine gasket
material. Use manual gasket scrapers for removing
gasket material from the engine sealing surfaces.

Take added care to prevent scratching or gouging
aluminum sealing surfaces.

Safety Notice

There are numerous variations in procedures,
techniques, tools and parts for servicing equipment, as
well as in the skill of the individual doing the work. This
manual cannot possibly anticipate all such variations
and provide advice or cautions as to each. Accordingly,
anyone who departs from the instructions provided in
this Manual must first establish that neither personal
safety nor equipment integrity are compromised by the
choice of methods, tools or parts.

Notes, Cautions, and Warnings

As you read through the procedures, you will come
across NOTES, CAUTIONS, and WARNINGS. Each
one is there for a specific purpose. NOTES gives you

added information that will help you to complete a
particular procedure. CAUTIONS are given to prevent
you from making an error that could damage the
equipment. WARNINGS remind you to be especially
careful in those areas where carelessness can cause
personal injury. The following list contains some general
WARNINGS that you should follow when you work on
the equipment.

VAN

GENERAL WARNINGS:
TO HELP AVOID INJURY:

* ALWAYS WEAR SAFETY GLASSES FOR EYE
PROTECTION.

* USE SAFETY STANDS WHENEVER A
PROCEDURE REQUIRES YOU TO BE UNDER
THE EQUIPMENT.

» BE SURE THAT THE IGNITION SWITCH IS
ALWAYS IN THE OFF POSITION, UNLESS
OTHERWISE REQUIRED BY THE PROCEDURE.

» SET THE PARKING BRAKE (IF EQUIPPED)
WHEN WORKING ON THE EQUIPMENT. IF YOU
HAVE AN AUTOMATIC TRANSMISSION, SET IT
IN PARK (ENGINE OFF) OR NEUTRAL (ENGINE
ON) UNLESS INSTRUCTED OTHERWISE FOR A
SPECIFIC OPERATION. PLACE WOOD BLOCKS
(4"X4” OR LARGER) TO THE FRONT AND REAR
SURFACES OF THE TIRES TO PROVIDE
FURTHER RESTRAINT FROM INADVERTENT
EQUIPMENT MOVEMENT.

» OPERATE THE ENGINE ONLY IN A WELL
VENTILATED AREA TO AVOID THE DANGER OF
CARBON MONOXIDE.

» KEEP YOURSELF AND YOUR CLOTHING AWAY
FROM MOVING PARTS WHEN THE ENGINE IS
RUNNING, ESPECIALLY THE FAN BELTS.

« TO PREVENT SERIOUS BURNS, AVOID
CONTACT WITH HOT METAL PARTS SUCH AS
THE RADIATOR, EXHAUST MANIFOLD, TAIL
PIPE, CATALYTIC CONVERTER AND MUFFLER.

« DO NOT SMOKE WHILE WORKING ON THE
EQUIPMENT.

« ALWAYS REMOVE RINGS, WATCHES, LOOSE
HANGING JEWELRY, AND LOOSE CLOTHING
BEFORE BEGINNING TO WORK ON THE
EQUIPMENT. TIE LONG HAIR SECURELY
BEHIND THE HEAD.

« KEEP HANDSAND OTHER OBJECTS CLEAR OF
THE RADIATOR FAN BLADES. ELECTRIC
COOLING FANS CAN START TO OPERATE AT
ANY TIME BY AN INCREASE IN UNDERHOOD
TEMPERATURES, EVEN THOUGH THE
IGNITION IS IN THE OFF POSITION.
THEREFORE, CARE SHOULD BE TAKEN TO
ENSURE THAT THE ELECTRIC COOLING FAN IS
COMPLETELY DISCONNECTED WHEN
WORKING UNDER THE HOOD.
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Battery Handling and Charging

The handling and correct use of lead acid batteries is
not as hazardous provided that sensible precautions
are observed and that operatives have been trained in
their use and are adequately supervised.

It is important that all labelling on the battery is carefully
read, understood and complied with. The format of the
following symbols and labels is common to most brands
of lead acid battery.

SHIELD EYES NO
EXPLOSIVE SPARK
GASES can

YEUX LEs
PEUVENT
RENCRE AVEUGLE

ETINCELLES
ETPiES FLAMKIES
OFENSE DE FUMER

KEEP OUT OF REACH OF CHILDREN

A DANGER/POISON

BLINDNI 0 RY . V]G
SE PROTEEGER LES EVITERLES

Typical Battery Labelling

FLUSH EYES

SULPHURIC ACID CAN CAUSE ILIMEDIATELY

BLINDNESS OR SEVERE BURNS WITH WATER

LACIDE GET MEDICAL
CONSULTER UN MEDECIN

SULFURIQUE E HELP FAST
RAPIDEMENT

PEUT CAUSER LA
CECITE OU DES
TENIR HORS DE LA PORTEE DES ENFANTS
FPP01101

SE RINCER LES YEUX A

{LMEDIATEN
BRULURES GRAVES L'EAU {KMEDIATEMENT

Explosive gases

Read relevant
instructions

H @

Keep away from

[ children
e Eye protection must
be WORN.
Do not dispose of as
% p g household waste.
; : No smoking or naked
flames. Pb
P Recycle (via
—— R Y recognized disposal
A s S |
Corrosive acid RECYCLE

Flush eyes
immediately when
contacted with acid

Electrical current may
cause injury to
personnel

A\

Caution/important
notice.

NOTE: Observe all manufacturers’ instructions when
using charging equipment.

CAUTION: Batteries should not be charged in the
vehicle or equipment. May damage electrical com-
ponents.
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Forward

This book contains service information for the engine(s)
listed on the title page.

The life of your engine unit and the delivery of the high
performance built into it will depend on the care it
receives throughout its life. It is the operator’s
responsibility to ensure that the engine is correctly
operated. We consider it to be in your interests to enlist
the aid of an authorized EDI Distributor, not only when
repairs are required but also for regular maintenance.
Distributors are listed at the back of this manual.

Engines manufactured by Ford Motor Company are
available through EDI Distributors. When in need of
parts or service, contact your local Authorized
Distributor. In overseas territories, in the event of
difficulties, communicate directly with the supervising
EDI affiliated Company in your area whose address
appears at the end of this book.

Where the terms “Right” or “Left” occur in this
publication, they refer to the respective sides of the
engine when viewed from the rear or flywheel end.

Pistons and valves are numbered from the front or
timing cover end of the engine commencing at No. 1.

You may find that your engine assembly includes
optional equipment not specifically covered in the
following text. Nevertheless, the service procedures
outlined in this book still apply to your engine.

Engine Identification

Because Ford Power Products markets such a wide
range of industrial gasoline and diesel engines -
manufactured both in the U.S. and overseas - it is
important that you have as complete identification of the
engine as possible in order to provide the correct
replacement parts. Review the list in the back of this
book, for an EDI distributor in your area. You can obtain
a standard parts listing describing the parts. It remains
a distributor function to identify the part number.

ENGINEB
DISTRIBUTORS

INC.
Model No: DSG423

Serial No:

An identification Decal is affixed to the valve cover of
the engine. The decal contains the engine serial
number which identifies this unit from all others. Use all
numbers when seeking information or ordering
replacement parts for this engine.

Parts and Service

Replacement parts can be obtained through your local
EDI Distributor listed in the back portion of this manual.
They also may be found in the yellow pages under
“Engines” or contact EDI directly at 1 800 220 2700.

EDI Distributors are equipped to perform major and
minor repairs. They are anxious to see that all of your
maintenance and service needs are quickly and
courteously completed.

Description and Operation

Section 01 of this manual covers general procedures
and diagnosis of the engine system, including base
engine repair procedures, that would be common to
most engines. Refer to Section 02 for more specific
service information on the DSG-423 engine.

The DSG-423 engine incorporates a closed positive
crankcase ventilation system and an exhaust emission
control system.

The engine’s, fuel, ignition, emissions system and
exhaust system all affect exhaust emission levels and
must be maintained according to the maintenance
schedule. Refer to the Maintenance and Operator’s
Handbook or contact your nearest EDI distributor listed
in the back of this manual.
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DIAGNOSIS AND TESTING

Special Tools

FPP10023

Commercially Available
Leakdown Tester

D)
\")

Compression Tester
014-00707 or Equivalent

Cup Shaped Adapter
TOOL-6565-AB or Equivalent

g

1
t@-——'

)

FPP10026

Dial Indicator with Bracketry
TOOL-4201-C or Equivalent

FPP10027

Engine Cylinder Leak
Detection/Air Pressurization Kit
014-00705 or Equivalent

FPP10028

Engine Oil Pressure Gauge
T73L-6600-A

FPP10029

12 Volt Master UV Diagnostic
Inspection Kit 164-R0756 or
Equivalent

©
pE

FPP10030

Vacuum/Pressure Tester 164-
R0253 or Equivalent

Special Service Tools called for by the procedures can

be obtained by calling:

1-800-ROTUNDA (1-800-768-8632).
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Inspection and Verification

1. Verify the customer concern by operating the engine
to duplicate the condition.

e Loose mounting bolts, studs, and nuts.

3. If the inspection reveals obvious concerns that can

2. Visually inspect for obvious signs of mechanical and be readily identified, repair as required.
electrical damage: 4. If the concerns remain after the inspection,
» Engine coolant leaks. determine the symptoms and go to the symptom
chart.

* Engine oil leaks.
* Fuel leaks.
» Damaged or severely worn pads.

Symptom Chart

Condition Possible Source

Action

Difficult Starting Damaged starting system.

Refer to Section 07.

Damaged charging system/battery.

Refer to Section 06.

Burnt valve.

Replace valve.

Worn piston.

Replace piston and pin.

Worn piston rings or worn cylinder.

Repair or replace cylinder blocks.

Damaged cylinder head gasket.

Replace cylinder head gasket.

Damaged fuel system.

Refer to Section 04.

Damaged ignition system.

Refer to Section 03.

Spark plugs gapped incorrectly.

Check plug gap.

Damaged hydraulic tappet or hydraulic lash adjuster.

Replace tappet or lash adjuster.

Poor Idling Damaged hydraulic lash adjuster or hydraulic lash
adjuster.

Replace hydraulic lash adjuster or hydraulic lash
adjuster.

Damaged hydraulic lash adjuster guide or hydraulic lash
adjuster.

Replace hydraulic lash adjuster guide or hydraulic lash
adjuster.

Improper valve-to-valve seat contact.

Replace valve or valve seat.

Damaged cylinder head gasket.

Replace cylinder head gasket.

Malfunctioning or damaged fuel system.

Refer to Section 04 of this manual*.

Malfunctioning or damaged ignition system.

Refer to Section 03 of this manual*.

Spark plugs gapped incorrectly.

Check plug gap.

Malfunctioning or damaged IAC motor or system.

Refer to Section 03 of this manual.

Abnormal combustion | Damaged hydraulic lash adjuster or hydraulic lash
adjuster.

Replace hydraulic lash adjuster or hydraulic lash
adjuster

Damaged hydraulic lash adjuster guide or hydraulic lash
adjuster.

Replace hydraulic lash adjuster guide or hydraulic lash
adjuster.

Burnt or sticking valve.

Repair or replace valve.

Weak or broken valve spring

Replace valve spring

Carbon accumulation in combustion chamber.

Eliminate carbon buildup.

Malfunctioning or damaged fuel system

Refer to Section 04 of this manual*.

Malfunctioning or damaged ignition system.

Refer to Section 03 of this manual*.
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Condition Possible Source Action
Excessive Oil Worn piston ring groove. Replace piston and pin.
Consumption

Sticking piston rings.

Repair or replace piston rings.

Worn piston or cylinders.

Repair or replace piston or cylinder blocks.

Worn valve stem seal.

Replace valve stem seal.

Worn valve stem or valve guide.

Replace valve stem and guide.

Leaking oil.

Repair oil leakage.

Worn piston rings.

Replace piston rings.

Plugged PCV system.

Service PCV system.

01-8




DSG-423 GENERAL INFORMATION

Condition

Possible Source

Action

Engine Noise

Excessive main bearing oil clearance.

Adjust clearance or replace main bearing.

Seized or heat damaged main bearing.

Replace main bearing.

Excessive crankshaft end play.

Replace crankshaft thrust main bearing.

Excessive connecting rod bearing oil clearance.

Replace connecting rod.

Heat damaged connecting rod bearing.

Replace connecting rod bearing.

Damaged connecting rod bushing.

Replace connecting rod bushing.

Worn cylinder.

Repair or replace cylinder blocks.

Worn piston or piston pin.

Replace piston or piston pin.

Damaged piston rings.

Replace piston rings.

Bent connecting rod.

Replace connecting rod.

Malfunctioning hydraulic lash adjuster or hydraulic lash
adjuster.

Replace hydraulic lash adjuster or hydraulic lash
adjuster.

Excessive hydraulic lash adjuster or hydraulic lash
adjuster clearance.

Adjust clearance or replace hydraulic lash adjuster
guide or hydraulic lash adjuster.

Broken valve spring.

Replace valve spring.

Excessive valve guide clearance.

Repair clearance or replace valve guide/stem.

Malfunctioning or damaged cooling system.

Refer to Section 05.

Malfunctioning or damaged fuel system.

Refer to Section 04.

Leaking exhaust system.

Repair exhaust leakage.

Improper drive belt tension.

Refer to Section 05.

Malfunctioning generator bearing.

Refer to Section 06 for diagnosis and testing of the
generator.

Loose timing chain/belt.

Adjust or replace timing chain/belt.

Damaged timing belt tensioner.

Replace timing belt tensioner.

Malfunctioning water pump bearing.

Replace water pump.

Insufficient Power

Malfunctioning hydraulic lash adjuster or hydraulic lash
adjuster.

Replace hydraulic lash adjuster or hydraulic lash
adjuster.

Damaged hydraulic lash adjuster guide or hydraulic lash
adjuster.

Replace hydraulic lash adjuster guide or hydraulic lash
adjuster.

Compression leakage at valve seat.

Repair or replace valve, valve seat or cylinder head.

Seized valve stem.

Replace valve stem.

Weak or broken valve spring.

Replace valve spring.

Damaged cylinder head gasket.

Replace cylinder head gasket.

Cracked or distorted cylinder head.

Replace cylinder head.

Damaged, worn or sticking piston ring(s).

Repair or replace piston ring(s).

Worn or damaged piston.

Replace piston.

Malfunctioning or damaged fuel system.

Refer to Section 04.

Malfunctioning or damaged ignition system.

Refer to Section 03.

Damaged or plugged exhaust system.

Repair or replace exhaust system.
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PCV System Malfunction

A malfunctioning Positive Crankcase Ventilation
System (closed type) may be indicated by loping or
rough engine idle. Do not attempt to compensate for this
idle condition by disconnecting the PCV system and
making an air bypass or idle speed adjustment.

CAUTION: The removal of the PCV system from the
engine will adversely affect fuel economy and
engine crankcase ventilation with resultant
shortening of engine life.

Engine Oil Leaks

NOTE: When diagnosing engine oil leaks, the source
and location of the leak must be positively identified
prior to service.

Prior to performing this procedure, clean the cylinder
block, cylinder heads, valve covers, oil pan and flywheel
with a suitable solvent to remove all traces of oil.

Oil Leak
Detector
Y112-R0021

Fluorescent Oil Additive Method

Use a 12 Volt Master UV Diagnostic Inspection Kit, such
as the Rotunda Oil Leak Detector Y112-R0021 or
equivalent, to perform the following procedure for oil
leak diagnosis.

1. Clean the engine with a suitable solvent to remove
all traces of ail.

2. Drain engine oil crankcase and refill with
recommended oil, premixed with Diesel Engine Oil
Dye 164-R3705 meeting Ford specification ESE-
M9C103-B1 or equivalent. Use a minimum 14.8 ml
(0.5 ounce) to a maximum 29.6 ml (1 ounce) of
fluorescent additive to all engines. If the oil is not
premixed, fluorescent additive must first be added to
crankcase.

3. Run the engine for 15 minutes. Stop the engine and
inspect all seal and gasket areas for leaks using the
12 Volt Master UV diagnostic Inspection Kit. A clear
bright yellow or orange area will identify the leak. For
extremely small leaks, several hours may be
required for the leak to appear.

4. If necessary, pressurize the main oil gallery system
to locate leaks due to improperly sealed, loose or
cocked plugs.

5. Repair all leaks as required.

Pressure Method

The crankcase can be pressurized to locate oil leaks.
The following materials are required to fabricate the tool
to be used:

e air supply and air hose

e air pressure gauge that registers pressure in 4 kPa
(1 psi) increments

¢ air line shutoff valve

« appropriate fittings to attach the above parts to oil fill,
PCV grommet hole and crankcase ventilation tube

e appropriate plugs to seal any openings leading to
the crankcase

e asolution of liquid detergent and water to be applied
with a suitable applicator such as a squirt bottle or
brush

Fabricate the air supply hose to include the air line
shutoff valve and the appropriate adapter to permit the
air to enter the engine through the crankcase ventilation
tube. Fabricate the air pressure gauge to a suitable
adapter for installation on the engine at the oil filler
opening.

CAUTION: Use extreme caution when pressurizing
crankcase. Applying air pressure above specified
pressure risks damage to seals, gaskets and core
plugs. Under no circumstances should pressure be
allowed to exceed 27 kPa (4 psi)

Testing Procedure

e Open the air supply valve until the pressure gauge
maintains 20 kPa (3 psi).

* Inspect sealed or gasketed areas for leaks by
applying a solution of liquid detergent and water over
areas for formation of bubbles which indicates
leakage.

Leakage Points - Above Engine

Examine the following areas for oil leakage.

« valve cover gaskets

< intake manifold gaskets

« cylinder head gaskets

 oilfilter

* oil pump (if external)

« oil level indicator tube connection

« oil pressure sensor

Leakage Points - Under Engine
< oil pan gaskets

« 0il pan sealer

e oil pan rear seal

» engine front cover gasket
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e crankshaft front seal
» crankshaft rear oil seal

Leakage Points - with Flywheel Removed

NOTE: Air leakage in the area around a crankshaft rear
oil seal does not necessarily indicate a crankshaft rear
oil seal leak. However, if no other cause can be found
for oil leakage, assume that the crankshaft rear oil seal
is the cause of the oil leak.

NOTE: Light foaming equally around valve cover bolts
and crankshaft seals is not detrimental; no repairs are
required.

e rear main bearing cap and seals
» flywheel mounting bolt holes (with flywheel installed)

» camshaft rear bearing covers or pipe plugs at the
end of oil passages (except for overhead cam)

Oil leaks at crimped seams in sheet metal parts and
cracks in cast or stamped parts can be detected when
pressurizing the crankcase.
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Compression Tests
Compression Gauge Check

1. Make sure the oil in the crankcase is of the correct
viscosity and at the proper level and that the battery
is properly charged. Operate until the engine is at
normal operating temperature. Turn the ignition
switch to the OFF position, then remove all the spark

plugs.
2. Set the throttle plates in the wide-open position.

3. Install a Compression Tester such as Rotunda
Compression Tester 059-R0009, or equivalent, in
the No. 1 cylinder.

4. Install an auxiliary starter switch in the starting
circuit. With the ignition switch in the OFF position,
and using the auxiliary starter switch, crank the
engine a minimum of five compression strokes and
record the highest reading. Note the approximate
number of compression strokes required to obtain
the highest reading.

5. Repeat the test on each cylinder, cranking the
engine approximately the same number of
compression strokes.

Test Results

The indicated compression pressures are considered
within specification if the lowest reading cylinder is
within 75 percent of the highest reading. Refer to the
Compression Pressure Limit Chart.

If one or more cylinders reads low, squirt approximately
one tablespoon of clean engine oil meeting Ford
specification ESE-M2C153-E on top of the pistons in
the low-reading cylinders. Repeat the compression
pressure check on these cylinders.

Example Readings

If, after checking the compression pressures in all
cylinders, it was found that the highest reading obtained
was 1351 kPa (196 psi), and the lowest pressure
reading was 1069 kPa (155 psi), the engine is within
specification and the compression is considered
satisfactory.

Compression Pressure Limit Chart

MAX-MIN MAX-MIN MAX-MIN MAX-MIN
kPa (psi) kPa (psi) kPa (psi) kPa (psi)
924 - 696 1131 - 848 1338 - 1000 1154 - 1158
(134 - 101) (164 - 123) (194 - 146) (224 - 168)
938 - 703 1145 - 855 1351 - 1014 1558 - 1165
(136 - 102) (166 - 124) (196 - 147) (226 - 169)
952 - 717 1158 - 869 1365 - 1020 1572 - 1179
(138 - 104) (168 - 126) (198 - 148) (228 - 171)
965 - 724 1172 - 876 1379 - 1034 1586 - 1186
(140 - 106) (170 - 127) (200 - 150) (230 - 172)
979 - 738 1186 - 889 1303 - 1041 1600 - 1200
(142 - 107) (172 - 129) (202 - 151) (232 - 174)
933 - 745 1200 - 903 1407 - 1055 1055 - 1207
(144 - 109) (174 - 131) (204 - 153) (153 - 175)
1007 - 758 1214 - 910 1420 - 1062 1627 - 1220
(146 - 110) (176 - 132) (206 - 154) (154 - 177)
1020 - 765 1227 - 917 1434 - 1075 1641 - 1227
(148 - 111) (178 - 133) (208 - 156) (238 - 178)
1034 - 779 1241 - 931 1448 - 1083 1655 - 1241
(150 - 113) (180 - 135) (210 - 157) (240 - 180)
1048 - 786 1225 - 936 1462 - 1089 1669 - 1248
(152 - 114) (182 - 136) (212 - 158) (242 - 181)
1062 - 793 1269 - 952 1476 - 1103 1682 - 1262
(154 - 115) (184 - 138) (214 - 160) (244 - 183)
1076 - 807 1282 - 965 1489 - 1117 1696 - 1269
(156 - 117) (186 - 140) (216 - 162) (246 - 184)
1089 - 814 1296 - 972 1503 - 1124 1710 - 1202
(158 - 118) (188 - 141) (218 - 163) (248 - 186)
1103 - 872 1310 - 979 1517 - 1138 1724 - 1289
(160 - 120) (190 - 142) (220 - 165) (250 - 187)
1110- 834 1324 - 993 1631 - 1145

(161 - 121) (192 - 144) (222 - 166)

Interpreting Compression Readings

1. If compression improves considerably, with the
addition of oil, piston rings are faulty.

2. If compression does not improve with oil, valves are
sticking or seating improperly.

3. If two adjacent cylinders indicate low compression
pressures and squirting oil on each piston does not
increase compression, the head gasket may be
leaking between cylinders. Engine oil or coolant in
cylinders could result from this condition.

Use the Compression Pressure Limit Chart when
checking cylinder compression so that the lowest
reading is within 75 percent of the highest reading.
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Cylinder Leakage Detection

When a cylinder produces a low reading, use of the
Engine Cylinder Leak Detection/Air Pressurization Kit,
such as the Rotunda Pressurization Kit 014-00705, or
equivalent, will be helpful in pinpointing the exact cause.

Rotunda Pressurization
Kit 014-00705

The leakage detector is inserted in the spark plug hole,
the piston is brought up to dead center on the
compression stroke, and compressed air is admitted.

Once the combustion chamber is pressurized, a special
gauge included in the kit will read the percentage of
leakage. Leakage exceeding 20 percent is excessive.

While the air pressure is retained in the cylinder, listen
for the hiss of escaping air. A leak at the intake valve will
be heard in the throttle body. A leak at the exhaust valve
can be heard at the tail pipe. Leakage past the piston
rings will be audible at the positive crankcase ventilation
(PCV) connection. If air is passing through a blown
head gasket to an adjacent cylinder, the noise will be
evident at the spark plug hole of the cylinder into which
the air is leaking. Cracks in the cylinder blocks or gasket
leakage into the cooling system may be detected by a
stream of bubbles in the radiator.

Oil Leak and Valve Stem Seal Test

The cylinder leakage detector tests for engine oil leaks
and checks the valve stem seals for leakage.

1. Plug all crankcase openings except the one used for
connecting the leakage detector.

2. Connect the Engine Cylinder Leak Detection/Air
Pressurization Kit to a crankcase opening (an oil
level indicator tube is convenient). Adjust the air
pressure to approximately 34 kPa (5 psi).

3. Using a solution of liquid soap and water, brush the
solution along the gasket sealing surfaces and
bearing seals. Look for bubbles or foam.

4. Remove the spark plugs and rotate the crankshaft
slowly with a wrench. Check for large amounts of air
escaping into the cylinders as each intake valve and
exhaust valve opens.

5. The spark plugs on the leaking cylinders will
probably show deposits of burned oil.

Intake Manifold Vacuum Test

Bring the engine to normal operating temperature.
Connect a Vacuum/Pressure Tester, such as Rotunda
Vacuum/Pressure Tester 059-00008 or equivalent, to
the intake manifold. Run the engine at the specified idle
speed.

Vacuum Pressure
Tester
059-00008

The vacuum gauge should read between 51-74 kPa
(15-22 in-Hg) depending upon the engine condition and
the altitude at which the test is performed. Subtract 5.5
kPa (1 in-Hg) from the specified reading for every 500
meters (1,000 feet) of elevation above sea level.

The reading should be quite steady. If necessary, adjust
the gauge damper control (where used) if the needle is
fluttering rapidly. Adjust the damper until the needle
moves easily without excessive flutter.
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Interpreting Vacuum Gauge Readings

A careful study of the vacuum gauge reading while the
engine is idling will help pinpoint trouble areas. Always
conduct other appropriate tests before arriving at a final
diagnostic decision. Vacuum gauge readings, although
helpful, must be interpreted carefully.

Most vacuum gauges have a normal band indicated on
the gauge face.

The following are potential gauge readings. Some are
normal; others should be investigated further.
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1. NORMAL READING: Needle between 51-74 kPa
(15-22 in-Hg) and holding steady.

2. NORMAL READING DURING RAPID
ACCELERATION AND DEACCELERATION: When
the engine is rapidly accelerated (dotted needle), the
needle will drop to a low reading (not to zero). When
the throttle is suddenly released, the needle will
snap back up to a higher than normal figure.

3. NORMAL FOR HIGH-LIFT CAMSHAFT WITH
LARGE OVERLAP: The needle will register as low
as 51 kPa (15 in-Hg) but will be relatively steady.
Some oscillation is normal.

4. WORN RINGS OR DILUTED OIL: When the engine

is accelerated (dotted needle), the needle dropsto 0
kPa (0 in-Hg). Upon deceleration, the needle runs
slightly above 74 kPa (22 in-Hg).

5. STICKING VALVES: When the needle (dotted)
remains steady at a normal vacuum but occasionally
flicks (sharp, fast movement) down and back about
13 kPa (4 in-Hg), one or more valves may be
sticking.

6. BURNED OR WARPED VALVES: Aregular, evenly-
spaced, downscale flicking of the needle indicates
one or more burned or warped valves. Insufficient
hydraulic lash adjuster or hydraulic lash adjuster
(HLA) clearance will also cause this reaction.

7. POOR VALVE SEATING: A small but regular
downscale flicking can mean one or more valves are
not seating.

8. WORN VALVE GUIDES: When the needle oscillates
(swings back and forth) over about a 13 kPa (4 in-
Hg) range at idle speed, the valve guides could be
worn. As engine speed increases, the needle will
become steady if guides are responsible.

9. WEAK VALVE SPRINGS: When the needle
oscillation becomes more violent as engine rpm is
increased, weak valve springs are indicated. The
reading at idle could be relatively steady.

10.LATE VALVE TIMING: A steady but low reading
could be caused by late valve timing.

11.IGNITION TIMING RETARDING: Retarded ignition
timing will produce a steady but somewhat low
reading.

12.INSUFFICIENT SPARK PLUG GAP: When spark
plugs are gapped too close, a regular, small
pulsation of the needle can occur.

13.INTAKE LEAK: A low, steady reading can be caused
by an intake manifold or throttle body gasket leak.

14.BLOWN HEAD GASKET: A regular drop of approx.
33-50 kPa (10-15 in-Hg) can be caused by a blown
head gasket or warped cylinder head-to-cylinder
block surface.

15.RESTRICTED EXHAUST SYSTEM: When the
engine is first started and is idled, the reading may
be normal, but as the engine rpm is increased, the
back pressure caused by a clogged muffler, kinked
tail pipe or other concerns will cause the needle to
slowly drop to 0 kPa (0 in-Hg). The needle then may
slowly rise. Excessive exhaust clogging will cause
the needle to drop to a low point even if the engine
is only idling.
When vacuum leaks are indicated, search out and
correct the cause. Excess air leaking into the system
will upset the fuel mixture and cause concerns such as
rough idle, missing on acceleration or burned valves. If
the leak exists in an accessory unit such as the power
brake booster, the unit will not function correctly. Always
fix vacuum leaks.
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Excessive Engine Oil Consumption

The amount of oil an engine uses will vary with the way
the equipment is driven in addition to normal engine-to-
engine variation. This is especially true during the first
340 hours or 16,100 km (10,000 miles) when a new
engine is being broken in or until certain internal engine
components become conditioned. Engines used in
heavy-duty operation may use more oil. The following
are examples of heavy-duty operation:

» severe loading applications

» sustained high speed operation

Engines need oil to lubricate the following internal
components:

» cylinder block, cylinder walls
e pistons, piston pins and rings
» intake and exhaust valve stems
» intake and exhaust valve guides

« all internal engine components

When the pistons move downward, a thin film of oil is
left on the cylinder walls. As the engine is operated,
some oil is also drawn into the combustion chambers
past the intake and exhaust valve stem seals and
burned.

The following is a partial list of conditions that can affect
oil consumption rates:

e engine size
» operator driving habits
* ambient temperature

« quality and viscosity of the oil

Operating under varying conditions can frequently be
misleading. An engine that has been run for short hours
or in below-freezing ambient temperatures may have
consumed a “normal” amount of oil.

However, when checking engine oil level, it may
measure up to the full mark on the oil level dipstick due
to dilution (condensation and fuel) in the engine
crankcase. The engine might then be run at high
speeds where the condensation and fuel boil off. The
next time the engine oil is checked, it may appear that a
liter (quart) of oil was used in about 3 to 3-1/2 hours.

This perceived 3 to 3-1/2 hours per liter (quart) oll
consumption rate causes customer concern even
though the actual overall oil consumption rate is about
50 hours per liter (quart).

Make sure the selected engine oil meets Ford
specification WSS-M2C153-F and the recommended
API performance category “SJ” or higher and SAE
viscosity grade as shown in the equipment Owner’s or
Operators Engine handbook. It is also important that the
engine oil is changed at the intervals specified. Refer to
the Engine Operator’s handbook.

Oil Consumption Test

The following diagnostic procedure is used to determine
the source of excessive internal oil consumption.

NOTE: Oil use is normally greater during the first 300
hours of service. As hours increase, oil use generally
decreases. Engines in normal service should get at
least 31.7 hours per quart (900 miles per quart) after
300 hours of service. High speeds, heavy loads, high
ambient temperature and other factors may result in
greater oil use.

1. Determine customer’s engine load habits, such as
sustained high speed operation, extended idle,
heavy work loads and other considerations.

2. Verify that the engine has no external oil leak as
described under Engine Oil Leaks in the Diagnosis
and Testing portion of this section.

3. Verify that the engine has the correct oil level
dipstick.

4. Verify that the engine is not being run in an overfilled
condition. Check the oil level at least five minutes
after a hot shutdown with the engine/vehicle parked
on a level surface. In no case should the level be
above the top of the cross-hatched area and the
letter F in FULL. If significantly overfilled, perform
steps 5 through 9. If not proceed to step 10.

5. Drain the engine oil, remove and replace the oil filter
and refill with one quart less than the recommended
amount.

6. Run the engine for three minutes (10 minutes if
cold), and allow the oil to drain back for at least five
minutes with the engine/vehicle on a level surface.

7. Remove oil level dipstick and wipe clean.

CAUTION: Do not wipe with anything contaminated
with silicone compounds.

8. Reinstall the oil level dipstick, being sure to seat it
firmly in the oil level indicator tube. Remove the oil
level dipstick and draw a mark on the back
(unmarked) surface at the indicated oil level. This
level should be about the same as the ADD mark on
the face of the oil level dipstick.

9. Add one quart of oil. Restart the engine and allow to
idle for at least two minutes. Shut off the engine and
allow the oil to drain back for at least five minutes.
Mark the oil level dipstick, using the procedure
above. This level may range from slightly below the
top of the cross-hatched area to slightly below the
letter F in FULL.

10.Record the vehicle mileage or hours.
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11.Instruct the customer to run engine as usual and
perform the following:

» Check the oil level regularly at intervals of
3 to 3-1/2 hours.

» Return to the service point when the oil level
drops below the lower (ADD) mark on the oil level
dipstick.

» Add only full quarts of the same oil in an emer-
gency. Note the mileage at which the oil is added.

12.Check the oil level under the same conditions and at

the same location as in Steps 7-9.

» Measure the distance from the oil level to the UP-
PER mark on the oil level dipstick and record.

* Measure the distance between the two scribe
marks and record.

» Divide the first measurement by the second.

» Divide the hours run during the oil test by the re-
sult. This quantity is the approximate oil con-
sumption rate in hours per quart.

13.1f the oil consumption rate is unacceptable, proceed
to next step.

14.Check the positive crankcase ventilation (PCV)
system. Make sure the system is not plugged.

15.Check for plugged oil drain-back holes in the
cylinder heads and cylinder blocks.

16.1f the condition still exists after performing the above
steps, proceed to next step.

17.Perform a cylinder compression test -- Refer
to"Compression Tests” on page 12 or perform a
cylinder leak detection test with Engine Cylinder
Leak Detection/Air Pressurization Kit -- Refer
to"“Cylinder Leakage Detection” on page 13. This
can help determine the source of oil consumption
such as valves, piston rings or other areas.

NOTE: After determining if worn parts should be
replaced, make sure correct replacement parts are
used.

18.Check valve guides for excessive guide clearances.
REPLACE all valve stem seals after verifying valve
guide clearance.

19.Worn or damaged internal engine components can
cause excessive oil consumption. Small deposits of
oil on the tips of spark plugs can be a clue to internal
oil consumption. If internal oil consumption still
persists, proceed as follows:

« Remove the engine from the vehicle and place it
on an engine work stand. Remove the intake
manifolds, cylinder heads, oil pan and oil pump.

e Check piston ring clearance, ring gap and ring
orientation. Repair as required.

» Check for excessive bearing clearance. Repair
as required.

20.Perform the oil consumption test to confirm the oil
consumption concern has been resolved.

Oil Pressure Test

1. Disconnect and remove the oil pressure sensor from
the engine.
2. Connect the Engine Oil Pressure Gauge and

Transmission Test Adapter to the oil pressure
sender oil gallery port.

3. Runthe engine until normal operating temperature is
reached.

4. Run the engine at 3000 rpm and record the gauge
reading.

5. The oil pressure should be within specifications.

6. If the pressure is not within specification, check the
following possible sources:
« insufficient oil
« oil leakage
* worn or damaged oil pump
« oil pump screen cover and tube
* excessive main bearing clearance
» excessive connecting rod bearing clearance
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Valve Train Analysis — Static

With engine off and valve cover removed, check for
damaged or severely worn parts and correct assembly.
Make sure correct parts are used with the static engine
analysis as follows.

Rocker Arm

» Check for loose mounting bolts, studs and nuts.
» Check for plugged oil feed in the rocker arms or
cylinder head.

Camshaft Roller Followers and Hydraulic Lash
Adjusters

» Check for loose mounting bolts on camshaft carriers.

» Check for plugged oil feed in the camshatft roller
followers, hydraulic lash adjusters (HLA) or cylinder
heads.

Camshaft

» Check for broken or damaged parts.
» Check the bolts on the intake manifold.

Push Rods (if equipped)

» Check for bent push rods and restricted oil passage.

Valve Springs

» Check for broken or damaged parts.

Valve Spring Retainer and Valve Spring Retainer

Keys

» Check for proper seating of the valve spring retainer
key on the valve stem and in valve spring retainer.

Valve Spring Retainer Keys

e Check for proper seating on the valve stem.

Valves and Cylinder Head

» Check the head gasket for proper installation.
» Check for plugged oil drain back holes.
e Check for worn or damaged valve tips.

» Check for missing or damaged guide-mounted valve
stem seal.

e Check collapsed lash adjuster gap.
» Check installed valve spring height.
» Check for missing or worn valve spring seats.

e Check for plugged oil metering orifice in cylinder
head oil reservoir (if equipped).

Static checks (engine off) are to be made on the engine
prior to the dynamic procedure.

Valve Train Analysis — Dynamic

Start the engine and, while idling, check for proper
operation of all parts. Check the following:

Rocker Arm

« Check for plugged oil in the rocker arms or cylinder
head.

e Check for proper overhead valve train lubrication.

If insufficient oiling is suspected, accelerate the engine
to 1200 rpm £ 100 rpm with the PTO in NEUTRAL or
load removed and the engine at normal operating
temperature. Oil should spurt from the rocker arm oil
holes such that valve tips and rocker arms are well oiled
or, with the valve covers off, oil splash may overshoot
the rocker arms. If oiling is insufficient for this to occur,
check oil passages for blockage.

Push Rods (if equipped)

e Check for bent push rods and restriction in olil
passage.

Positive Rotator and Valve Spring Retainer Keys

¢ Check for proper operation of positive rotator.

Valves and Cylinder Head

« Check for plugged oil drain back holes.

+ Check for missing or damaged valve stem seals or
guide mounted valve stem seals.

If insufficient oiling is suspected, check oil passages for
blockage, then accelerate the engine to 1200 rpm with
the PTO in NEUTRAL or load removed and the engine
at normal operating temperature. Oil should spurt from
the rocker arm oil holes such that valve tips and
camshatt roller followers are well oiled. With the valve
covers off, some oil splash may overshoot camshaft
roller followers.
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Camshaft Lobe Lift

Check the lift of each lobe in consecutive order and
make a note of the readings.

1. Remove the valve covers.

2. Remove the rocker arm seat bolts, rocker arm seat

and rocker arms (if equipped).

Dial
Indicator

Cup Shaped
Adapter

FPP03504

Typical Engine with Push Rods
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3. Make sure the lash adjuster is seated against

camshaft. Install the dial Indicator with Bracketry so

the ball socket adapter of the indicator is on top of
the hydraulic lash adjuster or the Cup Shaped
Adapter is on top of the push rod and in the same
plane as the lash adjuster push rod movement.

4. On engines with overhead cam, install the dial

Indicator with Bracketry so the plunger is on top of

the camshaft lobe and in the same plane as the
camshaft lobe movement.

Remove the spark plugs.

Connect an auxiliary starter switch in the starting
circuit. Crank the engine with the ignition switch in
the OFF position. Bump the crankshaft over until the
indicator is measuring on the base circle of the
camshatft lobe (in its lowest position). If checking
during engine assembly, turn the crankshaft using a
socket or ratchet.

. Zero the dial indicator. Continue to rotate the

crankshaft slowly until the camshaft lobe is in the
fully-raised position (highest indicator reading).

NOTE: If the lift on any lobe is below specified service
limits, the camshaft and any component operating on
worn lobes must be replaced.
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8. Compare the total lift recorded on the dial indicator
with specifications.

9. To check the accuracy of the original dial indicator
reading, continue to rotate the crankshaft until the
indicator reads zero.

10.Remove the dial indicator, adapter and auxiliary
starter switch.

11.Reinstall components as necessary.

CAUTION: Do not rotate the crankshaft until lash
adjusters have had sufficient time to bleed down.
To do otherwise may cause serious valve damage.
Manually bleeding-down lash adjusters will reduce
waiting time.
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Hydraulic Valve Lash Adjuster 2.

Hydraulic lash adjuster noise can be caused by any of
the following:

» excessively collapsed lash adjuster gap
 sticking lash adjuster plunger

» lash adjuster check valve not functioning properly
e airin lubrication system

Place the lash adjuster in the tester with the plunger
facing upward. Position the steel ball provided in the
plunger cap. Add testing fluid to cover the hydraulic
lash adjuster and compress Leakdown Tester until
the hydraulic lash adjuster is filled with testing fluid
and all traces of air bubbles have disappeared. The
fluid can be purchased from the tester’s
manufacturer. Using kerosene or any other fluid will
not provide an accurate test.

» leakdown rate too rapid
e excessive valve guide wear

Excessive collapsed lash adjuster gap can be caused
by loose rocker arm seat bolts/nuts, incorrect initial
adjustment or wear of lash adjuster face, or worn roller
lash adjusters, push rod, rocker arm, rocker arm seat or
valve tip. With lash adjuster collapsed, check gap
between the valve tip and the rocker arm to determine if
any other valve train parts are damaged, worn or out of
adjustment.

A sticking lash adjuster plunger can be caused by dirt,
chips or varnish inside the lash adjuster.

Leakdown
Tester

Lash Adjuster

FPPQ3542

A lash adjuster check valve that is not functioning can

be caused by an obstruction such as dirt or chips that 3.

prevent it from closing when the camshatft lobe is lifting
the lash adjuster. It may also be caused by a broken
check valve spring.

Air bubbles in the lubrication system will prevent the

Adjust the length of the ram so the pointer is just
below the start timing mark when the ram contacts
the hydraulic lash adjuster. Start Timing as the
pointer passes the start timing mark and end timing
as the pointer reaches the center mark.

lash adjuster from supporting the valve spring load. This
can be caused by too high or too low an oil level in the
oil pan or by air being drawn into the system through a
hole, crack or leaking gasket on the oil pump screen
cover and tube.

If the leakdown time is below the specified time for used
lash adjusters, noisy operation can result. If no other
cause for noisy lash adjusters can be found, the
leakdown rate should be checked and any lash
adjusters outside the specification should be replaced.

Assembled lash adjusters can be tested with Hydraulic
lash adjuster Leakdown Tester to check the leakdown
rate. The leakdown rate specification is the time in
seconds for the plunger to move a specified distance

Yy

FPP03543

Pointer

while under a 22.7 kg (50 Ib.) load. Test the lash 4
adjusters as follows:

Leakdown Testing 5

NOTE: Do not mix parts from different hydraulic lash
adjusters. Parts are select-fit and are not
interchangeable.

1. Clean the lash adjuster to remove all traces of
engine oil.

NOTE: Lash adjusters cannot be checked with engine
oil in them. Use only testing fluid. New hydraulic lash
adjusters are already filled with testing fluid.

. A satisfactory lash adjuster must have a leakdown

rate (time in seconds) within specified minimum and
maximum limits.

. Ifthe lash adjuster is not within specification, replace

it with a new lash adjuster. Do not disassemble and
clean new lash adjusters before testing because oil
contained in the new lash adjuster is test fluid.

Remove the fluid from the cup and bleed the fluid
from the lash adjuster by working the plunger up and
down. This step will aid in depressing the lash
adjuster plungers when checking valve clearance.

01-20




DSG-423 GENERAL INFORMATION

GENERAL SERVICE PROCEDURES

VAN

WARNING: TO AVOID THE POSSIBILITY OF
PERSONAL INJURY OR DAMAGE TO THE
EQUIPMENT, DO NOT OPERATE THE ENGINE
UNTIL THE FAN BLADE HAS BEEN EXAMINED FOR
POSSIBLE CRACKS AND SEPARATION.

NOTE: lllustrations are typical and may not reflect your
particular engine. Specifications show the expected
minimum or maximum condition.

NOTE: If a component fails to meet the specifications, it
is necessary to replace or refinish. If the component can
be refinished, wear limits are provided as an aid to
making a decision. Any component that fails to meet
specifications and cannot be refinished must be
replaced.

Camshaft Journal Diameter

* Measure each camshaft journal diameter in two
directions.

» If itis out of specification, replace as necessary.

FPP03508

FPP04126

Camshaft Journal Clearance

NOTE: The camshaft journals must meet specifications
before checking camshaft journal clearance.

» Measure each camshaft bearing in two directions.

» Subtract the camshatft journal diameter from the
camshaft bearing diameter

Camshaft Lobe Surface

* Inspect camshaft lobes for pitting or damage in the
active area. Minor pitting is acceptable outside the
active area

Active Area

\I/
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Camshaft Lobe Lift

Special Tool(s)

Camshaft Runout

Special Tool(s)

Dial Indicator with Bracketry
TOOL-4201-C or Equivalent

g

A
S

FPP10026

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

Dial Indicator with Bracketry
TOOL-4201-C or Equivalent

g

A
e

FPP10026

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

1. Use the Dial Indicator with Bracketry to measure
camshaft intake lobe lift.

)
M-

I“L

FPP03511

2. Rotate the camshaft and subtract the lowest dial
indicator reading from the highest dial indicator
reading to figure the camshatft lobe lift.

3. Use the Dial Indicator with Bracketry to measure
camshaft exhaust lobe lift.

4. Rotate the camshaft and subtract the lowest dial
indicator reading from the highest dial indicator
reading to figure the camshatft lobe lift.

NOTE: Camshatft journals must be within specifications
before checking runout.

¢ Use the Dial Indicator with Bracketry to measure the
camshaft runout.

* Rotate the camshaft and subtract the lowest dial
indicator reading from the highest dial indicator
reading.

21T

W%

FPP03512

Camshaft End Play

* Move camshatft to the rear.

e Zero dial indicator.

* Move camshatft to the front.

e Compare end play with specifications.

Dial Indicator

FPP04127
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Crankshaft Main Bearing Journal Diameter  Crankshaft Main Bearing Journal Taper

» Measure each of the crankshaft main bearing journal * Measure each of the crankshaft main bearing journal
diameters in at least two directions. diameters in at least two directions at each end of

o I the main bearing journal.
» If itis out of specification, replace as necessary.

« Ifitis out of specifications, replace as necessary.

H

i

FPP03513

FPP03514
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Crankshaft Main Bearing Journal
Clearance

Special Tool(s)

Plastigage®
D81L-6002-B or Equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA

FPP10031 (1-800-768-8632)

NOTE: Crankshaft main bearing journals must be within
specifications before checking journal clearance.

1. Remove the crankshaft main bearing caps and
bearings.

2. Lay a piece of Plastigage® across the face of each
crankshaft main surface.

FPP03515

NOTE: Do not turn the crankshaft while doing this
procedure.

3. Install and remove the crankshaft main bearing cap.

4. Verify the crankshaft journal clearance.

« Ifitis out of specification, replace as necessary

FPP035186

Bearing Inspection

Inspect bearings for the following defects. Possible
causes are shown:

Cratering — fatigue failure (A)

Spot polishing — improper seating (B)
Scratching — dirty (C)

Base exposed — poor lubrication (D)
Both edges worn — journal damaged (E)

One edge worn — journal tapered or bearing not
seated (F)

FPP03517
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Crankshaft End Play

Special Tool(s)

Dial Indicator with Bracketry
TOOL-4201-C or Equivalent

g

1
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)

FPP10026

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

1. Measure the crankshaft end play. Use the Dial
Indicator with Bracketry to measure crankshaft end
play.

2. Position the crankshatft to the rear of the cylinder
block.

3. Zero the Dial Indicator with Bracketry.

FPP03518

4. Move the crankshaft to the front of the cylinder block.
Note and record the camshaft end play.

» If camshaft end play exceeds specifications, re-
place the crankshaft thrust washers or thrust
bearing.

Crankshaft Runout

Special Tool(s)

Use the Dial Indicator with Bracketry to measure the
crankshaft runout.

» Rotate the crankshaft and subtract the lowest dial
indicator reading from the highest dial indicator
reading to figure the crankshaft runout. If it is out of
specification, replace as necessary.

FPP03519

Cylinder Bore Taper

Measure the cylinder bore at the top and bottom. Verify
the cylinder bore is within the wear limit. The difference
indicates the cylinder bore taper. Bore the cylinder to
the next oversize.
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FPP03520

Dial Indicator with Bracketry
TOOL-4201-C or Equivalent

g

1
t@-——'

)

FPP10026

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

NOTE: Crankshaft main bearing journals must be within
specifications before checking runout.
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Cylinder Bore Out-of-Round

Measure the cylinder bore in two directions. The
difference is the out-of-round. Verify the out-of-round is
within the wear limit and bore the cylinder to the next
oversize limit.

« Make sure the oil ring holes are clean.
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FPP03523

Piston Inspection

Special Tool(s)

Piston Ring Groove Cleaner
D81L-6002-D or Equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

FPP10032

Piston Diameter

* Measure the piston skirt diameter.

FPP03524

CAUTION: Do not use a caustic cleaning solution or
a wire brush to clean the pistons or possible dam-
age can occur.

1. Clean and inspect the ring lands, skirts, pin bosses,
and the tops of the pistons. If wear marks or
polishing is found on the piston skirt, check for a bent
or twisted connecting rod.

Top of Piston

Ring Lands

Skirts
Pin Bosses

FPP03522

2. Use the Piston Ring Groove Cleaner to clean the
piston ring grooves.

Piston to Cylinder Bore Clearance

Subtract the piston diameter from the cylinder bore
diameter to find the piston-to-cylinder bore clearance.
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Piston Selection

NOTE: The cylinder bore must be within the
specifications for taper and out-of-round before fitting a
piston.

1. Select a piston size based on the cylinder bore.

C

FPP03525

NOTE: For precision fit, new pistons are divided into
three categories within each size range based on their
relative position within the range. A paint spot on the

new pistons indicates the position within the size range.

FPP03526

2. Choose the piston with the proper paint color.

* Red - in the lower third of the size range.
* Blue - in the middle third of the size range.
* Yellow — in the upper third of the size range.

Piston Ring End Gap

Special Tool(s)

Feeler Gauge
D81L-4201-A or Equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

FPP10033

CAUTION: Use care when fitting piston rings to
avoid possible damage to the piston ring or the cyl-
inder bore.

CAUTION: Piston rings should not be transferred
from one piston to another to prevent damage to
cylinder worn or piston.

NOTE: Cylinder bore must be within specification for
taper and out-of-round to fit piston rings.

1. Use a piston without rings to push a piston ring in a
cylinder to the bottom of ring travel.

FPP03527

2. Use a feeler gauge to measure the top piston ring
end gap and the second piston ring end gap.

FPP03528
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Piston Ring-to-Groove Clearance

Special Tool(s)

Feeler Gauge
D81L-4201-A or Equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA

FPP10033 (1-800-768-8632)

1. Inspect for a stop in the grooves.
2. Measure the piston-to-groove clearance.

1}

FPP03529

Crankshaft Connecting Rod Journal
Diameter

* Measure the crankshaft connecting rod journal
diameters in at least two directions perpendicular to
one another. The difference between the
measurements is the out-of-round. Verify the journal
is within the wear limit specification.

FPP03530

Crankshaft Connecting Rod Journal Taper

« Measure the crankshaft rod journal diameters in two
directions perpendicular to one another at each end
of the connecting rod journal. The difference in the
measurements from one end to the other is the
taper. Verify measurement is within the wear limit.

4

i

FPP03531

Connecting Rod Cleaning

CAUTION: Do not use a caustic cleaning solution or
damage to connecting rods can occur.

NOTE: The connecting rod large end is mechanically
split or cracked to produce a unique parting face. This
produces a locking joint. Parts are not interchangeable.

* Mark and separate the parts and clean with solvent.
Clean the oil passages.

FPP03532
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Connecting Rod Larger End Bore

CAUTION: The connecting rod bolts are torque to

yield and must be discarded and replaced after this
diagnostic test.

Measure the bore in two directions. The difference is

the connecting rod bore out-of-round. Verify the out-
of-round is within specification.

FPP03533

Piston Pin Diameter
» Measure the piston pin diameter in two directions at
the points shown. Verify the diameter is within
specifications.

FPP03534

Connecting Rod Bushing Diameter

Measure the inner diameter of the connecting rod
bushing. Verify the diameter is within specification.

—
(Y

FPP03535

Connecting Rod Bend

Measure the connecting rod bend on a suitable
alignment fixture. Follow the instructions of the

fixture manufacturer. Verify the bend measurement
is within specification.

FPP03536

Connecting Rod Twist

Measure the connecting rod twist on a suitable
alignment fixture. Follow the instructions of the

fixture manufacturer. Verify the measurement is
within specification.

FPP03537
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Connecting Rod Piston Pin Side Clearance 3.

» Measure the clearance between the connecting rod
and the piston. Verify the measurement is within
specification.

>

Install and torque to specifications, then remove the
connecting rod bearing cap.

Measure the Plastigage® to get the connecting rod
bearing journal clearance. The Plastigage® should
be smooth and flat. A change width indicates a
tapered or damaged connecting rod bearing or
connecting rod.

FPP03538

FPP03540

Connecting Rod Journal Clearance

Special Tool(s)

Plastigage®
D81L-6002-B or Equivalent

Special Service Tools called for
by the procedures can be
obtained by calling:

FPR10031 1-800-ROTUNDA
(1-800-768-8632)

NOTE: The crankshaft connecting rod journals must be
within specifications to check the connecting rod
bearing journal clearances.

CAUTION: The connecting rod bolts are torque to
yield and must be discarded and replaced after this
diagnostic test.

1. Remove the connecting rod bearing cap.

2. Position a piece of Plastigage® across the bearing
surface.

NOTE: Do not turn the crankshaft during this step.
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Bearing Inspection

Inspect bearings for the following defects. Possible
causes are shown:

» Cratering — fatigue failure (A)

» Spot polishing — improper seating (B)

» Scratching — dirty (C)

» Base exposed — poor lubrication (D)

» Both edges worn — journal damaged (E)

» One edge worn — journal tapered or bearing not
seated (F)

Roller Follower Inspection

« Inspect the roller for flat spots or scoring. If any

damage is found, inspect the camshaft lobes and
hydraulic lash adjusters for damage.

®

FPP03517

FPP03541

Hydraulic Lash Adjuster Inspection

« Inspect the hydraulic lash adjuster and roller for
damage. If any damage is found, inspect the
camshaft lobes and valves for damage.

FPP03541
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Valve Stem Diameter

» Measure the diameter of each intake and exhaust
valve stem at the points shown. Verify the diameter
is within specification.

i

FPP03544

2. Move the Valve Stem Clearance Tool toward the
Dial Indicator and zero the Dial Indicator. Move the
Valve Stem Clearance Tool away from the Dial
Indicator and note the reading. The reading will be
double the valve stem-to-valve guide clearance.
Valves with oversize stems will need to be installed
if out of specification.

Valve Stem-to-Valve Guide Clearance

Special Tool(s)

FPP03545

Dial Indicator with Bracketry
TOOL-4201-C or Equivalent

&=

FPP10026

Valve Stem Clearance Tool
TOOL-6505-E or Equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA

FPP1C034 (1-800-768-8632)

NOTE: Valve stem diameter must be within
specifications before checking valve stem to valve
guide clearance.

NOTE: If necessary, use a magnetic base.

1. Install the Valve Stem Clearance Tool on the valve
stem and install the Dial Indicator with Bracketry.

Lower the valve until the Valve Stem Clearance Tool

contacts the upper surface of the valve guide.

Valve Inspection
Inspect the following valve areas:
« The end of the stem for grooves or scoring.

« The valve face and the edge for pits, grooves or
scores.

« The valve head for signs of burning, erosion,
warpage and cracking. Minor pits, grooves and other
abrasions may be removed.

* The valve head thickness for wear.

E\Valve Stem

Valve Head
Thickness
* Valve Face
* Valve Head

FPP03546
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Valve Guide Inner Diameter

1. Measure the inner diameter of the valve guides in
two directions where indicated.

2. If the valve guide is not within specifications, ream
the valve guide and install a valve with an oversize
stem or remove the valve guide and install a new
valve guide.

v}
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FPP03547

Valve Guide Reaming

1. Use a hand-reaming kit to ream the valve guide.

FPP03548

2. Reface the valve seat.
3. Clean the sharp edges left by reaming.

Valve Spring Installed Length
Measure the installed length of each valve spring.

FPP03549

Valve Spring Free Length
e Measure the free length of each valve spring.

||'|'|l|l|ll|l|l|lljj_l|

FPP03550

Valve Spring Out-of-Square
Measure the out-of-square on each valve spring.

e Turn the valve spring and observe the space
between the top of the valve spring and the square.
Replace the valve spring if out of specification.

uEAQEREARRRARRSRRAES

FPP03551
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Valve Spring Compression Pressure Valve Seat Width

« Measure the valve seat width. If necessary, grind the

Special Tool(s) valve seat to specification.

Valve/Clutch Spring Tester

TOOL-6513-DD or Equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

FPP10035

» Use the Valve/Clutch Spring Tester to check the O M S
valve springs for proper strength at the specified
valve spring length. FPP03554

Valve Seat Runout

* Use the Valve Seat Runout Gauge to check valve
seat runout.

FPP03552

Valve and Seat Refacing Measurements

NOTE: After grinding valves or valve seats, check valve
clearance. FPP03555

* Check the valve seat and valve angles.

[

FPP03553
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Flywheel Inspection Oil Pump Rotor Inspection

Special Tool(s) ¢ Inspect the oil pump rotor tips for damage or wear.

Dial Indicator with Bracketry

w TOOL-4201-C or Equivalent
[ o)

T

@ Special Service Tools called for

{ —P by the procedures can be

\.\/ - obtained by calling:
1-800-ROTUNDA

FPP10026 (1-800-768-8632)

1. Inspect the flywheel for:

° Cracks (A). FPP03558
e Worn ring gear teeth (B).
» Chipped or cracked ring gear teeth (C). Oil Pump Side Clearance

2. Inspect the flywheel ring gear runout.
Special Tool(s)

Feeler Gauge
D81L-4201-A or Equivalent

FPP10033

Straight Edge
D83L-4201-A or Equivalent

/ Special Service Tools called for

by the procedures can be

Oil Pump Gear Radial Clearance FPP10035 obtained by calling:
1-800-ROTUNDA
* Measure the clearance between the rotor and the (1-800-768-8632)

pump housing.

« Place the Straight Edge across the top of the oll
pump and rotors and use the Feeler Gauge to
measure the clearance between the rotors and the
Straight Edge.

FPP03557

FPP03559
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Cylinder Bore Honing

Special Tool(s)

Engine Cylinder Hone Set
T73L-6011-A

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

FPP10037

NOTE: Before any cylinder bore is honed, all main
bearing caps must be installed so the crankshaft
bearing bores will not become distorted.

NOTE: To correct taper or out-of-round, bore the
cylinder block.

NOTE: Honing should be done when fitting new piston
rings or to remove minor surface.

» Hone with the Engine Cylinder Hone Set, at a speed
of 300-500 rpm and a hone grit of 180-220 to provide
the desired cylinder bore surface finish.

O]
\L Ol—====°
Neg el

Cylinder Bore Cleaning

CAUTION: If these procedures are not followed,
rusting of the cylinder bores may occur.

1. Clean the cylinder bores with soap or detergent and
water.

2. Thoroughly rinse with clean water and wipe dry with
a clean, lint-free cloth.

3. Use a clean, lint-free cloth and lubricate the cylinder
bores.
» Use Engine Oil XO-10W30-QSP or -DSP or
equivalent meeting Ford specification ESE-
M2C153-E.
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Cylinder Block Repair - Cast Iron Porosity
Defects

CAUTION: Do not attempt to repair cracks, areas
where temperature will exceed 260°C (500°F) or ar-
eas exposed to engine coolant or oil. These areas
will not repair and could cause future failure.

UL

FPP03561

FPPO4161

Repair porosity defects with an epoxy sealer meeting
Ford specification M3D35-A (E).

1. Clean the surface to be repaired to a bright, oil-free
metal surface.

2. Chamfer or undercut the repair area to a greater
depth than the rest of the cleaned surface. Solid
metal must surround the area to be repaired.

3. Apply the epoxy sealer and heat-cure with a 250-
watt lamp placed 254 mm (10 inches) from the
repaired surface, or air dry for 10-12 hours at a
temperature above 10°C (50°F).

4. Sand or grind the repaired area to blend with the
general contour of the surface.

5. Paint the surface to match the rest of the cylinder
block.
Cylinder Block Core Plug Replacement

Special Tool(s)

2. Inspect the cylinder block plug bore for any damage
that would interfered with the proper sealing of the
plug. If the cylinder block plug bore is damaged, bore
for the next oversize plug.

NOTE: Oversize plugs are identified by the OS stamped
in the flat located on the cup side of the plug.

3. Coat the cylinder block core plug and bore lightly
with Threadlock® 262 E2FZ-19554-B or equivalent
meeting Ford specification WSK-M2G351-A6 and
install the cylinder block core plug.

Cylinder Head - Distortion

Special Tool(s)

Straightedge
303-D039 (D83L-4201-A) or
equivalent

—

FPP10036

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

« Use astraight edge and a feeler gauge to inspect the
cylinder head for flatness. Compare with
specifications. If the cylinder head is distorted, install
a new cylinder head.

Impact Slide Hammer
T50T-100-A

g

FPP10000

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

1. Use a slide hammer or tools suitable to remove the
cylinder block core plug.

IR

Feeler Gauge

Straight Edge

FPP04065
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Cylinder Block Core Plug — Cup-Type

CAUTION: Do not contact the flange when installing
a cup type cylinder block core plug as this could
damage the sealing edge and result in leakage.

NOTE: When installed, the flanged edge must be below
the chamfered edge of the bore to effectively seal the
bore.

» Use a fabricated tool to seat the cup type cylinder

block core plug.

&@N

FPP03563

Cylinder Block Core Plug — Expansion-Type

CAUTION: Do not contact the crown when installing
an expansion type cylinder block core plug. This
could expand the plug before seating and result in
leakage.

» Use a fabricated tool to seat the expansion type
cylinder block core plug.
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Spark Plug Thread Repair

Special Tool(s)

2. Start the tap into the spark plug hole, being careful
to keep it properly aligned. As the tap begins to cut
new threads, apply aluminum cutting oil

Tapersert Installation Kit
107-R0921 or Equivalent

()
&

FPP10038

Feeler Gauge
D81L-4201-A or Equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA

FPP10033 (1-800-768-8632)

CAUTION: The cylinder head must be removed from
the engine before installing a tapersert. If this pro-
cedureis done with the cylinder head on the engine,
the cylinder walls can be damaged by metal chips

produced by the thread cutting process.

CAUTION: Do not use power or air-driven tools for
finishing taperserts.

NOTE: This repair is permanent and will have no effect
on cylinder head or spark plug life.

1. Clean the spark plug seat and threads.
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FPP03565

3. Continue cutting the threads and applying oil until
the stop ring bottoms against the spark plug seat.

4. Remove the tap and metal chips.

5. Coat the threads of the mandrel with cutting oil.
Thread the tapersert onto the mandrel until one
thread of the mandrel extends beyond the tapersert.

FPP03566

NOTE: A properly installed tapersert will be either flush
with or 1.0 mm (0.039 inch) below the spark plug gasket
seat.
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6. Tighten the tapersert into the spark plug hole.

Exhaust Manifold Straightness

FPP03567

Special Tool(s)

——

FPP10036

Straightedge
303-D039 (D83L-4201-A) or
equivalent

Special Service Tools called for

by the procedures can be

obtained by calling:
1-800-ROTUNDA
(1-800-768-8632)

7. Turn the mandrel body approximately one-half turn manifold.

counterclockwise and remove.

« Place the Straightedge across the exhaust manifold
flanges and check for warping with a feeler gauge.

NOTE: The exhaust manifold shown is a typical exhaust

FPP03568

FPP03569
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SPECIFICATIONS

GENERAL SPECIFICATIONS

Epoxy Sealer M3D35-A (E)

Threadlock 262 WSK-M2G351-A6
E2FZ-19554-B

Super Premium SAE5W20 WSS M2C930-A

NOTE: Ford engines are designed to perform with
engine oils that are licensed by the American Petroleum
Institute (API), and oils carrying the most current API
classification SJ or greater must be used.
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GENERAL INFORMATION
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Engine

The DSG 423 is a 4 valve per cylinder, dual overhead
cam engine. The engine block is cast aluminum with
iron cylinder liners. Connecting rods are made of
sintered metal, the crankshaft is nodular iron with five
main bearings. The cam cover, oil pan and front cover
are also made of aluminum.

The dual camshafts are chain driven with an automatic
tensioning system. The valve train components are
alternate fuel ready. Spark is delivered by an individual
coil on plug ignition system. A broadband knock sensor
is calibrated for individual cylinder use.

All fuels are controlled in closed loop. Gasoline is
delivered by sequential port fuel injection. The
electronic engine management system has built in
engine protection against:

« detonation

« high coolant temperature

* low oil pressure

¢ engine overspeed

- starter engagement while engine is running.

NOTE: A set of metric wrenches are required to service
the DSG 423 engine.

VAN

WARNING: TO AVOID THE POSSIBILITY OF
PERSONAL INJURY OR DAMAGE, DO NOT
OPERATE THE ENGINE UNTIL THE FAN BLADE
HAS BEEN FIRST EXAMINED FOR POSSIBLE
CRACKS OR SEPARATION.

Positive Crankcase Ventilation System

This engine is equipped with a positive, closed-type
crankcase ventilation system, which recycles
crankcase vapors to the intake manifold.

Engine Cooling System

The 2.3L engine is liquid cooled, using an engine
mounted coolant pump and external radiator. This is a
full flow system regulated by a thermostat, located
behind the water outlet connection. The thermostat
controls and maintains engine temperature.

Refer to Section 05 of this manual for more information
on the cooling system.
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Lubrication System
The engine lubrication system consists of:

e Qil pan.

» Oil pump screen cover and tube.
e Oil pump.

+ OQilfilter.

» Passageways in the cylinder block, crankshatft,
camshaft and cylinder head.

The oil pan is pressure-cast aluminum and serves as
both an oil reservoir and engine bottom cover. The oll
pan has reinforcing ribs which strengthen the pan,

reduce engine noise transmission, and aid in oil cooling.

The oil pump is mounted to the engine block and is
driven by chain from the crankshaft. Oil cooling jets
spray to the underside of the piston skirt.
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Oil Pump

Drive Belt System

Engine accessories, such as the generator and water
pump, are driven by a single serpentine belt. Tension is
automatically adjusted by a tensioner.

Power
Idler Steering

Generator

Coolant
Pump
Tensioner

Crankshaft

Ignition System

The ignition used on the 2.3L engine is an Electronic
Distributorless Ignition System (EDIS). Individual
ignition coils are located directly above each spark plug
and are used to ignite the fuel in the cylinders.

Refer to Section 03 of this manual for more information
on the ignition system.

Fuel System

The fuel system includes a remote mounted electric fuel
pump. The pump regulates and maintains fuel flow,
through an in-line fuel filter to the electronic actuator
mounted on the intake manifold.

The engine can be adapted for dry fuel use. Refer to
Section 04 of this manual for more information on the
fuel system.
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REMOVAL & INSTALLATION

Intake Manifold - Removal

1.

Drain the engine cooling system -- Refer to Section
5.

Remove and/or disconnect components to allow
access and removal of the intake manifold. Label if
necessary to allow for correct reinstallation.

CAUTION: Relieve fuel system pressure before

disconnecting fuel supply lines -- refer to Section 4.

3.

Remove fuel supply connections -- refer to Section
4.

Intake Manifold

4. Remove 5 bolts and the intake manifold.

CAUTION: Do not use metal scrapers, wire brushes,
power abrasive discs or other abrasive means to
clean the sealing surfaces. These tools cause
scratches and gouges which make leak paths. Use
a plastic scraping tool to remove all traces of old
sealant.

5. Clean the sealing surface of the cylinder head with

silicone gasket remover and metal surface prep.

AN

WARNING: OBSERVE ALL WARNINGS AND
CAUTIONS AND FOLLOW ALL APPLICATION
DIRECTIONS CONTAINED ON THE PACKAGING OF
THE SILICONE GASKET REMOVER AND METAL
SURFACE PREP.

6. Remove and discard intake manifold gaskets.

Intake Manifold - Installation

1. Install new intake gaskets.

2. Position intake manifold and install 5 bolts.

e Tighten to 18 Nm (13 Ib-ft).
Reconnect fuel supply connections -- refer to
Section 4.

Reinstall or connect any components that were
removed or disconnected.

Fill and bleed the engine cooling system -- refer to
Section 5.

Camshaft Cover - Removal

Disconnect negative battery cable -- refer to Section
6.

Remove intake manifold -- Refer to“Intake Manifold
- Removal” on page 6 of this section.

Remove and/or disconnect components to allow
access and removal of the camshaft cover. Label if
necessary to allow for correct reinstallation.

CMP

CHT Sensor

Cover

CHT
Connector

Vent Tube

4. Disconnect CHT sensor connector.

5. Disconnect ignition coil connectors.

6. Disconnect Camshaft Position (CMP) Sensor

connector.

7. Remove CMP Sensor.

8. Disconnect crankcase ventilation tube quick connect

coupling.
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9. Remove bolts and camshaft cover.

Capacitor

CAUTION: Do not use metal scrapers, wire brushes,
power abrasive discs or other abrasive means to
clean the sealing surfaces. These tools cause
scratches and gouges which make leak paths. Use
a plastic scraping tool to remove all traces of old
sealant.

11.Clean the sealing surface of the cylinder head with
silicone gasket remover and metal surface prep.

AN

WARNING: OBSERVE ALL WARNINGS AND
CAUTIONS AND FOLLOW ALL APPLICATION
DIRECTIONS CONTAINED ON THE PACKAGING OF
THE SILICONE GASKET REMOVER AND METAL
SURFACE PREP.

Camshaft Cover - Installation

1.
2.

3.

Install new gaskets.

Position camshaft cover and install bolts in
sequence shown.

e Tighten to 10 Nm (89 Ib-in).

‘ Tightening Sequence ‘

Reconnect crankcase ventilation tube.

NOTE: Apply clean engine oil to CMP sensor o-ring
seal prior to installation.

4.

Install CMP sensor and bolt.

e Tighten to 7 Nm (62 Ib-in).
Reconnect CMP sensor, ignition coil and CHT
Sensor connectors.

Reinstall or connect any other components that were
removed or disconnected

Install intake manifold -- Refer to“Intake Manifold -
Installation” on page 6 of this section.

Reconnect negative battery cable -- refer to Section
6.
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Crankshaft Pulley - Removal

CAUTION: The crankshaft, the crankshaft sprocket
and the pulley are fitted together by friction, with
diamond washers between the flange faces on each
part. For that reason, the crankshaft sprocket is
also unfastened if you loosen the pulley. Therefore,
the engine must be retimed each time the damper is
removed. Otherwise severe damage can occur.

1. Remove and/or disconnect components to allow
access and removal of the crankshaft pulley. Label if
necessary to allow for correct reinstallation.

2. Remove the drive belt -- refer to Section 6.

3. Remove the camshaft cover -- Refer to“Camshaft
Cover - Removal” on page 6 of this section.

CAUTION: Failure to position the No.1 piston at top
dead center (TDC) can result in damage to the
engine. Turn the engine in the normal direction of
rotation only.

4,

Using the crankshaft pulley bolt, turn the crankshaft
clockwise to position the No. 1 piston at TDC.

CAUTION: The special tool 303-465 is for camshaft
alignment only. Using this tool to prevent engine
rotation can result in engine damage.

5.
both camshatfts.

L1l
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NOTE: Camshaft timing slots are offset. If special tool

cannot be installed, rotate crankshaft one complete
revolution clockwise to correctly position camshatfts.

Install special tool 303-465 in the slots on the rear of

6. Remove plug bolt.

CAUTION: Installing special tool in this next step
will prevent engine from being rotated in the
clockwise direction. However, the engine can still
be rotated in the counterclockwise direction. Only
turn the engine in the normal direction of rotation.

7. Install special tool 303-507.

8.

CAUTION: Failure to hold the crankshaft pulley in
place during bolt loosening can cause damage to
the engine.
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9. Remove bolt, washer and pulley. Discard crankshaft
pulley bolt.

Crankshaft Pulley - Installation
CAUTION: Do not reuse the crankshaft pulley bolt.

1. Apply clean engine oil on the crankshaft front seal
and install crankshaft pulley, washer and hand
tighten new bolt.

CAUTION: Only hand-tighten the bolt or damage to
the front cover can occur.

NOTE: This next step will correctly align the crankshaft
pulley to the crankshaft.

2. Install a standard 6mm x 18mm bolt as shown and
thread it into the front cover.

NOTE: Rotate the crankshaft pulley as necessary to
align the bolt hole.

CAUTION: Failure to hold the crankshaft pulley in
place during bolt tightening can cause damage to
the engine front cover.

3. Using special tools 205-126 and 205-072-02 to hold
the crankshaft pulley in place, tighten the crankshaft
pulley bolt in 2 stages:

e Stage 1: Tighten to 100 Nm (74 |b-ft).
e Stage 2: Rotate an additional 90 degrees.

4. Remove all special tools and 6 mm bolt.

CAUTION: Only turn the engine in the normal

direction of rotation.

5. Turn the engine 2 complete revolutions, then
continue to turn until piston is at TDC.

6. Install special tool 303-507.

CAUTION: Only hand tighten the bolt in the next
step or damage to the front cover can occur.

7. Using the 6mm x 18 mm bolt, check the position of
the crankshatft pulley. If it is not possible to install this
bolt, correct the engine timing.

=

) 4 SN

02-9



DSG-423 ENGINE

8. Using special tool 303-465, check the position of the
camshaft. If it is not possible to install the special
tool, correct the engine timing.

O

€
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9. Remove all special tools and 6mm bolt.

10.Install the plug bolt.
» Tighten to 20 Nm (15 Ib-ft).

11.Install camshaft cover -- Refer to“Camshaft Cover -
Installation” on page 7 of this section.

12.Install accessory drive belt -- refer to Section 6.

13.Install or reconnect any other components that were
removed or disconnected.

Crankshaft Front Seal - Removal

CAUTION: The crankshaft, the crankshaft sprocket
and the pulley are fitted together by friction, with
diamond washers between the flange faces on each
part. For that reason, the crankshaft sprocket is
also unfastened if you loosen the pulley. Therefore,
the engine must be retimed each time the damper is
removed. Otherwise severe damage can occur.

1. Remove and/or disconnect components to allow
access and removal of the crankshaft front seal.
Label if necessary to allow for correct reinstallation.

2. Remove crankshatft pulley -- Refer to“Crankshaft
Pulley - Removal” on page 8 of this section.

CAUTION: Use care not to damage the engine front
cover or the crankshaft when removing the seal.

3. Using special tool 303-409, remove the crankshaft
front seal.

Crankshaft Front Seal - Installation
1. Lubricate the new crankshaft front seal with clean
engine oil prior to installation.

2. Using special tool 303-096, install the crankshaft
front seal.

Front Seal - Installation” on page 10 of this section.

4. Install or reconnect any other components that were
removed or disconnected.
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Engine Front Cover - Removal

1. Disconnect the negative battery cable -- refer to
Section 6.

CAUTION: The crankshaft, the crankshaft sprocket
and the pulley are fitted together by friction, with
diamond washers between the flange faces on each
part. For that reason, the crankshaft sprocket is
also unfastened if you loosen the pulley. Therefore,
the engine must be retimed each time the damper is
removed. Otherwise severe damage can occur.

2. Remove and/or disconnect components to allow
access and removal of the engine front cover. Label
if necessary to allow for correct reinstallation.

3. Remove the crankshaft pulley -- Refer to“Crankshaft
Pulley - Removal” on page 8 of this section.

4. Disconnect Crankshaft Position (CKP) Sensor
connector.

CKP Sensor

Bolt

CAUTION: A new CKP Sensor must be installed
whenever the old sensor is removed.

5. Remove the CKP Sensor and discard.
6. Remove bolt and accessory drive tensioner.

Tensioner

Coolant Pump

@?/ Pulley

7. Remove the three bolts and the coolant pump pulley.

8. Remove three bolts and power steering pump and
set aside.

Power
Steering

CAUTION: There is one bolt behind the cooling fan

drive pulley. This bolt can be accessed by lining up
one of the holes in the pulley with the bolt.

NOTE: The next step is only necessary if a new front
cover is being installed.
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9. Using a 3 jaw puller, remove the fan drive pulley. Engine Front Cover - Installation
= | o ‘ il ,:.) NOTE: This step is needed only if a new front cover is
= (= AN = being installed.
=T~
= (=

= © = 1 \ 1. Install the fan drive pulley, using a nut and bolt with
= ._Ff!m ~ | flat washers as shown below.

g_!llllllllllllll\lllllllllllll\ ?”’””ﬂl'
—\ Q D

NOTE: If not secured within 4 minutes, the sealant must
be removed and the sealing area recleaned as before.
Refer to previous CAUTION & WARNING.

2. Apply a 2.5 mm (0.1 in) bead of silicone gasket and
sealant to the cylinder head and oil pan joint areas
and also to front cover as shown below.

CAUTION: Do not use metal scrapers, wire brushes,
power abrasive discs or other abrasive means to
clean the sealing surfaces. These tools cause
scratches and gouges which make leak paths. Use

a plastic scraping tool to remove all traces of old
sealant.

11.Clean the sealing surface with silicone gasket
remover and metal surface prep.

AN

WARNING: OBSERVE ALL WARNINGS AND
CAUTIONS AND FOLLOW ALL APPLICATION
DIRECTIONS CONTAINED ON THE PACKAGING OF
THE SILICONE GASKET REMOVER AND METAL
SURFACE PREP.
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3. Install the front cover and tighten the bolts in the 5. Position the coolant pump pulley and install the 3
sequence shown to the following specifications: bolts:
e Tighten 8 mm bolts to 10 Nm (89 Ib-in) e Tighten to 25 Nm (18 Ib-ft).

e Tighten 10 mm bolts to 25 Nm (18 Ib-ft)

e Tighten 13 mm bolts to 48 Nm (35 Ib-ft). Tensioner

& ¢ Coolant Pump

@?/ Pulley

6. Install the accessory drive belt tensioner and the
bolt:

4. Position the power steering pump and install the * _Tighten to 50 Nm (37 Ib-ft).
bolts: CAUTION: The crankshaft, the crankshaft sprocket
and the pulley are fitted together by friction, with
« Tighten to 25 Nm (18 Ib-ft). diamond washers between the flange faces on each
part. For that reason, the crankshaft sprocket is
also unfastened if you loosen the pulley. Therefore,
Power the engine must beretimed each time the damper is
Steering removed. Otherwise severe damage can occur.

7. Install the crankshaft pulley -- Refer to“Crankshaft
Pulley - Installation” on page 9 of this section.

8. Position a new CKP Sensor and loosely install the 2

bolts.
A
Connector
CKP Sensor
Bolt
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9. Adjust the CKP with the alignment tool supplied with 4. Remove the right timing chain guide.
the new sensor. The tool must engage a tooth of the
vibration damper. Tighten 2 bolts:

e Tightento 7 Nm (62 Ib-in).

10.Connect CKP Sensor connector.
11.Connect battery negative cable -- refer to S