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How will this module help you?

Your knowledge of manual transmission
operation and following set diagnosis
procedures can take the guess work out of
diagnosis and repair.



SAFETY IS YOUR RESPONSIBILITY

This technical training module is for use by professional Mitsubishi Motors dealership
service technicians. The descriptions and procedures in this publication supplement
existing service manuals, technical service bulletins, and other documents provided by
Mitsubishi Motor Sales of America, Inc. (MMSA). As a result, the use of these sources
may be required to ensure a proper repair.

Within this module you will find Notes, Cautions, and Warnings. These references provide
guidance to help you do your job efficiently and safely. The definitions for these terms are
listed below.

NOTE

The purpose of a Note is to help you do your job more efficiently. A Note may
also provide additional information to help clarify a particular point or
procedure.

CAUTION

A Caution alerts you to the possibility of damage to either tools, equipment, or
to the vehicle itself. A Caution recommends that a procedure must be done in
a certain way to avoid potential problems resulting from improper technique or
method.

WARNING

A Warning alerts you to the highest level of risk. Warnings inform you that a
procedure must be done in a particular way to minimize the chances of an
accident that could result in personal injury or even loss of life.

When you see a Note, Caution, or Warning, be sure you understand the message before
you attempt to perform any part of a service procedure. Also keep in mind it is impossible
for MMSA to anticipate or evaluate every service situation a technician may encounter.
For that reason, you have the final responsibility for personal safety–yours and those
working around you. Be sure to always wear proper protective clothing and safety
equipment, use the proper tools, and follow the repair procedures as outlined in various
service publications provided by MMSA.

No part of this publication may be reproduced, stored
electronically, or transmitted in any form or by any means without
prior written approval from Mitsubishi Motor Sales of America, Inc.
MMSA reserves the right to make changes in the descriptions,
specifications, or procedures without prior notice or obligation.

Copyright © 1996 Mitsubishi Motor Sales of America, Inc.
Corporate Technical Training Department
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MODULE GOAL This module will explain the basic terms you need to
identify the type of transmissions or transaxles that
you will be working on, such as rear wheel drive
(RWD), front wheel drive (FWD), four-wheel drive
(4WD) and all-wheel drive (AWD). This module also
explains where to find manual transmission/transaxle
codes and how to interpret them so that you can refer
to the appropriate service/parts manuals and order the
correct parts.

OBJECTIVES Upon completion of this module, you will be able to
identify:

• rear wheel drive (RWD) powertrain components and
function.

• four wheel drive (4WD)  powertrain components and
function.

• front wheel drive (FWD)  powertrain components and
function.

• all-wheel drive (AWD) powertrain components and
function.

• components used to disengage power from the
engine during shifting.

• the location of transmission/transaxle identifying
codes.

• a transmission/transaxle from its transmission code.

• routine maintenance required on a manual
transmission/transaxle.

WHAT YOU WILL NEED Manual Transmission Fundamentals Video

DIRECTIONS If you already have the skills and knowledge defined by
the objectives above, go directly to the Knowledge
Check at the end of this module to verify your ability. If
not, read through this material carefully. Study the
illustrations. When you are ready, complete the
Knowledge Check at the end of this module.

TIME TO COMPLETE About 20 minutes.
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Module Signposts

Refer to the related video material for more
information.

Refer to the related publication for more
information.

Perform the related activity and answer
the related questions.

Complete the Knowledge Check to verify
your understanding of the material.
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SELF-STUDY COURSE The purpose of this self-study course is to ensure that
all technicians attending the Manual Transmission
Diagnosis and Repair Training Center Course begin
with a common background in manual transmission
fundamentals. That way, the training center course can
focus specifically on sharpening your shop and
diagnostic skills.

To get the most out of this Student Learning Guide,
use it with the accompanying video. Watch a section
of the video, then complete the corresponding module
in your Student Learning Guide. You may stop the
video tape at any point and refer to the material in
your Student Learning Guide for more information.

Once you have worked through each module and feel
confident with it, complete the Knowledge Check
questions at the end of the module. Knowledge Check
questions are there to give you feedback on how well
you’ve mastered the information. When you have
answered the questions in each Knowledge Check,
compare your answers with those in the back of the
module. If there’s a particular area you’re having a
tough time with, go back and review that part of the
module.

.



Introduction to Manual Transmission

Theory Module 22.02 4 Mitsubishi Motor Sales of America

POWER TRAIN Mitsubishi manufactures both front wheel drive and
VARIATIONS rear wheel drive vehicles. In addition, some models

have 4-wheel drive or all-wheel drive. These are
combinations of front wheel and rear wheel
drive components.

REAR WHEEL DRIVE

Rear wheel drive configurations consist of a
transmission and a rear drive axle connected by a long
propeller shaft. The differential and rear axles are
mounted in a single housing. The advantage of rear
wheel drive is that it is relatively simple, as the driven
wheels are not steered. The main disadvantage of rear
wheel drive is that the engine weight is not directly
over the driven wheels, which reduces available
traction.

MTF 22.02 A1

MTF 22.02 A2
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FOUR WHEEL DRIVE

FRONT WHEEL DRIVE

Four wheel drive uses a rear wheel drive transmission
and rear drive axle, but also has a transfer case which
taps engine power from the transmission to drive a
front differential and axles through a short propeller
shaft. The driver can select 2-wheel drive to the rear
wheels only, or 4-wheel drive to both front and rear
wheels. In most cases, the driver can also select two
different ranges for 4-wheel drive, allowing the vehicle
to operate in very rugged off-road conditions.

MTF 22.02 A3

MTF 22.02 A4
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ALL-WHEEL DRIVE

All-wheel drive configurations use a front wheel drive
transaxle to drive the front wheels and a transfer case
to drive a rear drive axle. The transaxle contains a
differential for the front wheels. In most vehicles, all-
wheel drive operates full time. The driver cannot select
between 2-wheel drive and all-wheel (4-wheel) drive.
All-wheel drive is intended to provide maximum
traction under virtually all road conditions, but is
usually not intended for rugged off-road use.

Front wheel drive configurations consist of a
transmission and differential in the same housing with
front axles connecting the housing to the wheels. This
puts the weight of the engine and transaxle directly
over the driven wheels, improving traction
considerably. The disadvantage of front wheel drive is
greater complexity than rear wheel drive, as the driven
wheels must be steered.

MTF 22.02 A6

MTF 22.02 A5
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MANUAL TRANSMISSION The purpose of the manual transmission is to
AND CLUTCH transfer power from the engine to the drive line. The

OVERVIEW transmission provides engine torque multiplication
suitable to vehicle load and speed, keeping the engine
in an efficient RPM range and allows vehicle operation
in reverse. The transmission also provides a neutral
position so the engine can run while the vehicle is
stopped.

Five-speed transmissions have the added advantage
of an overdrive gear that lowers engine RPM at
cruising speeds. This reduces engine wear and
improves fuel mileage.

The purpose of the clutch is to allow the driver to
manually disengage power from the engine to the
transmission during gear shifts and while the vehicle is
stopped. The clutch also allows the driver to engage
power from the engine to the transmission in a
controlled way to minimize slippage and driveline
shock.

The driver operates the transmission by depressing
the clutch pedal, moving the shift lever to the desired
gear position, and slowly releasing the clutch pedal.
The driver selects a different gear any time the engine
is no longer operating within its most efficient rpm
range. If the engine is revving too high for current
driving conditions, the driver selects a higher gear. If
the engine is revving too low, the driver selects a lower
gear.

FUNCTION

MTF 22.02 A7
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1st Gear First gear allows the greatest torque output as it
multiplies available engine torque many times.
Maximum torque output is required when starting the
vehicle from a dead stop or other conditions when the
engine load is high.

2nd through 4th Gear As the vehicle gains speed and momentum, the driver
shifts to the next higher gear, always keeping the
engine rpm within the most efficient range. The torque
multiplication in 2nd and 3rd gear becomes progressively
less. In 4th gear, there is usually no torque
multiplication at all. In a 4-speed, the transmission
output shaft may operate at the same speed as the
engine. In most 5-speeds, there is a slight overdrive
effect in 4th and 5th gear.

Overdrive (5th Gear) On 5-speed models, 5th speed is nearly always an
overdrive gear. This means the engine turns at a lower
speed than the output shaft. This actually reduces the
amount of engine torque available to the driveline, but
allows greater fuel economy and less engine wear at
highway cruising speeds.

Reverse The driver can select a single reverse gear which
reverses the direction of the transmission output and
therefore reverses the direction of the vehicle. A
lockout feature may be included to prevent accidental
shifts from a forward gear into reverse.

Neutral Neutral allows the driver to disconnect engine power from
the driveline even with the clutch engaged (pedal up).
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MITSUBISHI Mitsubishi uses a variety of manual transmissions and
TRANSMISSION transaxles. It is important to properly identify the unit
IDENTIFICATION that is used in a particular vehicle to ensure that you

refer to the correct repair procedures and
specifications, and so that the parts department can
order the correct replacement parts.

Vehicle Information Code Plate

The Vehicle Information Code Plate, usually located
on the bulkhead, provides important information for
identifying the vehicle model and model series as used
by the parts department. This plate also identifies the
engine and transmission/transaxle used in the vehicle.

In addition, the code is usually stamped on the
transmission/transaxle on models since 1991.

MTF 22.02 A8

MTF 22.02 A9
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Parts Interchange CatalogParts Interchange CatalogParts Interchange CatalogParts Interchange CatalogParts Interchange Catalog

The Parts Interchange Catalog is a valuable source of
information concerning parts which have been
discontinued or superseded.

MTF 22.02 A10
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Transmission Codes Transmission codes are relatively simple to interpret.
The first digit indicates the application. For example,
“F” indicates a 2WD front wheel drive transaxle. “R”
indicates a 2WD rear wheel drive transmission. Other
codes are shown in the illustration.

The second digit simply indicates the number of
forward speeds. “F5” indicates a front wheel drive,
5-speed transaxle. The third digit indicates manual
(M) or automatic (A). The fourth digit indicates the
manufacturer. If it is a number, it was manufactured by
MMC for passenger vehicles. If it is a letter, it indicates
some other manufacturer. For example, the F5MC1 is
manufactured by Chrysler Corporation. Finally, the
sixth digit indicates variations such as light duty vs
heavy duty or development order.

MTF 22.02 A11
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F4M21

The F4M21 is a light duty 4-speed synchromesh
transaxle that uses a cable operated clutch control
system and a cable operated shift control. This
transaxle was last used in 1992.

F5M21/22

All F5M transaxles are 5-speed synchromesh using a
hydraulic operated clutch control system and a cable
operated shift control. Higher model numbers reflect
design changes made to handle higher engine power
output.

MTF 22.02 A13

MTF 22.02 A12
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These all-wheel-drive transaxles are mechanically
similar to the F5M series, except that they are
equipped with a center differential and a viscous
coupling unit (VCU) to drive a transfer case for the rear
wheels.

W5M31/33

W5MG1
W6MG1

These transaxles are heavy duty units manufactured
by GETRAG in Germany for the 3000GT VR4. The
W5MG1 is a 5-speed unit used from 1991-1993. The
W6MG1 is a 6-speed unit used from 1994 on. Like the
W5M, they contain a center differential and viscous
coupling unit. It mates to a special transfer case, also
built by GETRAG. Clutch control is hydraulic with a
vacuum booster to reduce pedal effort. Shift control is
through cables.

MTF 22.02 A14

MTF 22.02 A15
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The R5M21 is a 5-speed rear wheel drive
synchromesh transmission. It uses either a cable
operated or a hydraulically operated clutch control
system and a lever-operated, integral shift control
system.

R5M21

V5MT1

The V5MT1 is a heavy duty 5-speed rear wheel drive
synchromesh transmission designed for Montero and
4WD trucks. It incorporates a cast iron case and
usually is equipped with a dual-range, chain driven
4WD transfer case. The shift lever mounts on the rear
of the transmission. Clutch control is hydraulic. The
“T” in the model number indicates that it is
manufactured by MMC for trucks.

MTF 22.02 A16

MTF 22.02 A17
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MANUAL TRANSMISSION Modern manual transmissions are very reliable, but
AND CLUTCH SERVICE do require minimal service to perform well. The

following is a list of routine service items for most
Mitsubishi manual transaxles/transmissions. Careful
attention to these service items will, in fact, prevent
many faults in the first place.

Routine maintenance on a manual transmission/
transaxle is usually limited to the following:

• Check clutch pedal operation and adjustment. Make
sure there is sufficient “clevis pin” play, or freeplay to
ensure the clutch fully engages.

• Check clutch hydraulic fluid level. Top off as
necessary.

• Check shift linkage operation and adjustment.

• Check manual transmission fluid level. Top off as
necessary.

• Check for leaks.

• Change manual transmission fluid at specified
intervals. Check old fluid for contaminants and metal
particles.

• Check transfer case fluid level. Top off as necessary.

• Change transfer case fluid at specified intervals.

• Check old fluid for contaminants and metal particles.

SUMMARY This module introduces a number of concepts that are
important for this course and the Manual Transmission
Diagnosis and Repair Training Center Course, which
you may be attending later.

The module also describes the terms “rear wheel
drive” (RWD), “front wheel drive” (FWD), “4-wheel
drive” (4WD) and “all-wheel drive” (AWD) as they apply
to Mitsubishi vehicles. Finally, this module briefly
describes several Mitsubishi transmissions, and
transaxles, and how to identify them.
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KNOWLEDGE CHECK Use the following questions to see how well you
understand the material in this module. If you don’t
know the answer, look it up. If you answer a question
incorrectly, read the material covering that topic again
until you are sure you understand the concept.

Choose the answer you think is most correct.

1. A rear wheel drive power train is identified by the
fact that:

a. the front mounted engine drives the rear
wheels.

b. engine weight is over the rear wheels.

c. engine weight is over the driven wheels.

d. none of the above.

2. Which is true of 4 wheel drive:

a. it uses a front wheel drive transaxle.

b. it uses a rear wheel drive transmission.

c. it only requires a differential on the rear
wheels.

d. it can perform as well as all-wheel drive on dry
pavement.

3. In vehicles with a front wheel drive powertrain:

a. the driven wheels are also steered.

b. there is no differential.

c. there is a much shorter propeller shaft.

d. the rear differential allows speed differences
between front and rear wheels.

4. All-wheel drive is based on:

a. a front wheel drive transaxle.

b. a rear wheel drive transmission.

c. either (a) or (b) is correct.

d. neither (a) nor (b) is correct.
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5. The purpose of the clutch is to:

a. disengage power from the engine during
shifting.

b. disengage power from the engine when the
vehicle is stopped in gear.

c. engage power smoothly.

d. all of the above.

6. The transmission/transaxle code is available from:

a. the Vehicle Information Code Plate.

b. stamped markings on the transmission/
transaxle.

c. either (a) or (b)

d. neither (a) nor (b)

7. The following code(s) refer to rear wheel drive
transaxles:

a. R5M21 and V5MT1

b. F5M31 and W5M31

c. F5M31 only

d. W6MG1

8. Careful attention to routine maintenance on a
transmission/transaxle:

a. is unnecessary since these units are extremely
reliable.

b. is not a concern when diagnosing a problem.

c. may prevent problems from occurring.

d. None of the above.
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