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IMPORTANT SAFETY NOTICE

Appropriate service methods and proper repair procedures are essential for the safe, reliable operation of all motor
vehicles as well as the personal safety of the individual doing the work. This manual 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 vehicles. 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 he compromises neither his personal safety nor the vehicle integrity by his choice of methods, tools or parts.

As you read through the procedures, you will come across NOTES. CAUTIONS, and WARNINGS. Each one is there
for a specific purpose. NOTES give 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 vehicle. 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 a vehicle.

® Always wear safety glasses for eye protection.

® Use safety stands whenever a procedure requires you to be under the vehicle.

® Be sure that the ignition switch is always in the OFF position, unless otherwise required by the procedure.

@ Set the parking brake when working on the vehicle. If you have an automatic transmission, set it in PARK.

® 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 and belts.

® To prevent serious burns, avoid contact with hot metal parts such as the radiator, exhaust manifold. tail pipe. cata-
lytic converter and muffier.

@ Do not smoke while working on the vehicle.

® To avoid injuries, always remove rings, watches, loose hanging jewelry, and loose clothing before beginning to work
on a vehicle,

NOTE: The recommendations and suggestions contained in this publication are made to assist the dealer in improving
his dealership parts and/or service department operations. These recommendations and suggestions do not supersede or
override the provisions of the Warranty and Policy Manual and in any cases where there may be a conflict, the provi-
sions of the Warranty and Policy Manual shall govern.

The descriptions, testing procedures, and specifications in this handbook were in effect at the time the handbook was
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change specifica-
tions, design or testing procedures without notice and without incurring obligation.

derd
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INTRODUCTION

AIM OF COURSE

This course has been prepared to consolidate into a single
handy reference book, the details of the Ford FMX three
speed automatic transmission in the areas of:

® Diagnosing

@ Testing

e Servicing

The FMX has been around for many years and is currently
being used in full size 1979-80 Ford and Mercury cars. Ex-
perienced transmission technicians could probably write a
book based upon their own knowledge and experiences.
However, this course is written so the technician with little
or no knowledge of automatic transmissions can learn the
FMX operations by reading the following sections and
studying the diagrams. If possible, the new technician
should conduct a tear-down and rebuild of an actual unit
while following the steps provided in this booklet.

The automatic transmission used in the modern automo-
bile is a complex mechanism which dependably transmits
driving power from the engine to the rear axle with a mini-
mum of attention. It reacts to various external messages
and demands from the driver, the engine, the load being
moved and vehicle speed. In response to these external
messages and demands, the valve body directs the flow of
hydraulic oil to the proper internal clutches and bands to
select the correct speed range (Fig. 1).

As with any complex mechanism, careful and complete di-
agnosis of reported malfunctions is of utmost importance
to ensure satisfactory repair in the minimum amount of
time. A few extra minutes of diagnosis, testing, setting of
engine adjustments and road test can save hours of unnec-
essary repair time, reduce customer inconvenience and
maintain customer goodwill toward both the dealership
and the Ford Motor Company.

Suggestions on what to look for and how to diagnose re-
ported malfunctions in a Ford FMX automatic transmis-
sion are included with the intent of making it easier for the
technician to diagnose and repair the cause of a reported
malfunction.

Programmed into the course is a series of self-check ques-
tions covering various important points. They are designed
to allow a self-evaluation of your understanding and com-
prehension of the subjects presented, and they are strategi-
cally grouped to allow review of the subject just con-
cluded. The answers are located inside the rear cover of
this course booklet, and include a brief statement on why
the answer given is the correct one. In this way the student
gets reinforcement when the question has been answered
correctly, or guidance when the answer is wrong.

GOVERNOR
PRESSURE

DRIVER'S
DEMANDS

RANGE SELECTION
& KICK-DOWN

Click Here To Order

AUTOMATIC SELECTION
OF SPEED RANGES
BY DIRECTING
HYDRAULIC
FLUID UNDER
PRESSURE

ENGINE
POWER

THROTTLE
VALVE

FPS-001

Fig. REwed J ﬁl J| VISA |
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INTRODUCTION

TRANSMISSION IDENTIFICATION

All vehicles are equipped with a Vehicle Certification La-
bel, affixed to the left (driver’s) side door lock post. Refer

to the stamped code in the space marked ‘‘Trans.”” and to
Fig. 2 below for proper transmission identification.

MFD. BY FORD MOTOR CO. IN U.S.A.

DATE: 8/79 GVWR 6538
GAWR: FRONT 3222, REAR 3375

TRANSMISSION
CODE

TRANSMISSION
TYPE

THIS VEHICLE CONFORMS TO ALL
APPLICABLE FEDERAL MOTOR

Seeverrren. AUTOMATIC (JATCO)

e L O T—
FACTURESHOWN ABOVE. | | Vi, AUTOMATIC (C3)
F0012
R PASSERNOGIE?IS{ W..ee ..AUTOMATIC (C4)
vm.mFm.No. ll wee || XK AUTOMATIC (FMX)
BODY | COLOR [ TRIM | TRANS. [ AXLE | DSO
(6] [8]]| LT AUTOMATIC (AO.T.)

D2116 J

Fig. 2 - Typical Vehicle Certification Label — Transmission Identification

IDENTIFICATION TAG

The identification tag (Fig. 3) on the FMX transmission is
attached under the lower right hand extension-to-case bolt.
The tag includes the model prefix and suffix, build date
code and serial number. The first line on the tag shows the
transmission model prefix and suffix. A number appearing
after the suffix (Fig. 3) indicates that the internal parts in
the transmission have been changed after initial production
startup. For example, a PHB-BA model transmission that
has been changed internally would read PHB-BA1. Both
transmissions are basically the same, but some service
parts in the PHB-BA1 transmission are slightly different
than the PHB-BA 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 tag must be kept with the individual transmission it
was originally installed on. If the tag was removed during
disassembly, reinstall it on the same unit.

NUMBER INDICATING
INTERNAL CHANGE

TRANSMISSION MODEL BUILD DATE CODE

=T
/|

| LINE SHIFT CODE

D2642-1D

DESCRIPTION

The FMX is a fully automatic three-speed transmission,
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 sec-
ond gears. It consists essentially of a torque converter, a
compound planetary gear train controlled by two bands,
two disc clutches, a one-way clutch, and a hydraulic con-
trol system.

It uses the standard Cruise-O-Matic shift selector (Fig. 4)
with six positions “‘P’" Park, ‘R’ Reverse, **“N”’ Neutral,
“D’ Normal Drive Position, ‘2"’ Second Gear Manual,
and **1"" Low Gear Manual.

FP9-007

Fig. 4 - Automatic Transmission Selector

In the normal driving range (D), the car starts in low gear,
with automatic upshifts to second and high as road speed
increases. With the throttle closed, the transmission down-
shifts from high to low at about 10 mph.

In Second Gear Manual (2), the car is in second gear and
there is no upshift or downshift.

Manual Low (1) range is designed primarily for engine
braking. Starting in this position, the car is in low gear and
there is no upshift. If the transmission is in high gear in D
and the driver moves the selector lever to 1, a downshift to
second occurs, and the transmission stays in second down
to about 25 mph. Then it downshifts to low.

Fig. 5 shows the location of the converter, front pump,
clutches, bands, gear train and most of the internal parts
used in the FMX transmission.
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INTRODUCTION

MAIN TRANSMISSION COMPONENTS AND FUNCTIONS

Please refer to the key numbers on Figure 5 to identify the
transmission main components as follows:

@ TORQUE CONVERTER — Couples the engine to
the transmission planetary gear train: also provides
torque multiplication (equivalent to additional gear re-
duction) in some driving conditions.

OIL PUMP — Provides a constant supply of eil under
pressure to operate, lubricate and cool the transmission.

INPUT SHAFT — Provides drive from the torque
converter into the planetary gear train.

> “‘direct”
clutch, it couples the input shaft to the planetary unit
sun gear in reverse and high gears.

FRONT CLUTCH — Couples the input shaft to the
front planetary unit ring gear in all three forward
gears: first (low), second (intermediate) and high (di-
rect drive).

o COMPOUND PLANETARY GEAR SET — Provides
three forward speeds, plus reverse, depending on
clutch and band application.

o REAR BAND — Holds the reverse (rear) planet car-
rier stationary in reverse gear and in selector range 1
(manual low).

@ ONE-WAY CLUTCH — Holds the reverse (rear)
planet carrier stationary in first gear in D (drive)

© © 0 ©

o REAR SUPPORT-OIL DISTRIBUTOR AND PARK-
ING GEAR — Provides oil flow passages to and from
the governor. Also, when engaged with a stationary
parking pawl, in park position, holds the transmission
output shaft from turning.

@ GOVERNOR — Sends a pressure ‘‘road speed’’ sig-
nal to the hydraulic system for upshift and downshift
control.

0 OUTPUT SHAFT — Transmits power from the plane-
tary gear set to the driveshaft, rear axle and rear driv-
ing wheels. Also holds rear wheels from turning when
parking gear is engaged with parking pawl in Park se-
lector position.

@ VACUUM DIAPHRAGM — Provides an engine load
(manifold vacuum) signal to the hydraulic system to
control shifting and pressure for clutches and band
Servo.

(® CONTROL VALVE BODY — Directs fluid under
pressure to torque converter, band servo, clutches and
governor to control transmission operation.

@ FRONT BAND — Holds planetary unit sun gear sta-
tionary in second (intermediate) gear. It is operated by
the band servo (Figure 1).

All of these functions and operating components will be
described in detail in the pages following. Refer back to
Figure 5 as you study the book to place each of the compo-

range. nents into this brief overview.
© FRONT PUMP 5 Bl @ FEAR
FRONT BAND
REAR i
CLUTCH g FRONT SUPPORT
BAND
@ ouTPUT SHAFT
(@ GOVERNOR
A‘. ) o PLANETARY GEAR SET
TORQUE
CONVERTER ® DIAPHRAGM
FP0-001
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INTRODUCTION

TORQUE CONVERTER

CONVERTER TURBINE THRUST

WASHERS

THRUST SIAIOR

WASHER

IMPELLER

IMPELLER - _ HYDRAULIC STATOR

(PUMP) > SUPPORT
WELDED
HOUSING

TRANSMISSION
CASE

(POWER IN)
TURBINE

STATOR

CRANKSHAFT
PILOT

CONVERTER COVER

INPUT SHAFT/ ¥

1701-006-6

1701-006-7

Fig. 6 - Torque Converter Components

COMPONENTS OF THE TORQUE
CONVERTER

The main components of the converter are:

@ Converter Cover — encloses the converter at the engine
end (front). It is driven through drive studs at the engine
speed.

® /mpeller — welded to the cover, it encloses the con-
verter at the rear and drives the hydraulic oil-fluid pump
with its support hub. It is the driving member of the
converter. Vanes inside its shell set fluid into motion
when it rotates.

® Turbine — the driven member of the converter. It is set
in rotation by fluid from the impeller vanes. The trans-
mission input shaft is splined to and driven by the
turbine.

® Sraror — the stationary set of vanes in the converter;
used to cause speed reduction or torque multiplication.

® Thrust Washers — allow the members to turn against
one another.

FUNCTIONS OF THE TORQUE
CONVERTER
The converter has four functions:

1. Automatic clutch or coupling. It provides a smooth
transfer of engine torque to the transmission gear train.

‘ngine flywheel. It is attached to a thin flex plate be-
| the crankshaft rather than a heavy flywheel.

Click Here To Order ‘\

ﬁ-[ﬂ:-?-ﬂ L e
il =wmleE§E§ﬂ ‘I VISA l

~f clutch and band

Fig. 7 - Torque Converter Cutaway

Description of Converter

It is a welded assembly mounted behind the engine with
flex-plate drive studs and a hub that pilots in the end of the
crankshaft.

The rear hub of the impeller is supported on the ‘‘stator
support,” which is the front pump bushing of the hydraulic
pump assembly. This hub drives the pump whenever the
€ngine 1s running.

Output from the torque converter is through the transmis-
sion input shaft. The input shaft will turn from about one-
half engine speed to nearly full engine speed, depending
on the torque demand of the car.

There is no mechanical connection between the impeller
and the turbine, which is splined to the transmission input
shaft. The converter acts as an automatic clutch with the
engine driving the impeller mechanically, the impeller
driving the turbine hydraulically and the turbine driving
the gear train mechanically. There is no neutral or disen-
gaged clutch position in the converter. The only neutral is
in the gear train.

RETURN FLOW

TURBINE VANES OPPOSES IMPELLER

TUBE SHAFT
SPLINES

VANES
REVERSE FLOW

IMPELLER
DRIVING THE TURBINE

FP0-002

Fig. 8 - Torque Converter Fluid Flow
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INTRODUCTION

TORQUE CONVERTER OPERATION
IMPELLER PUMPS FLUID

The purpose of the impeller is the same as any pump — to
put the fluid in motion. Inside the impeller housing (Fig.
8), many curved vanes, along with an inner ring, form
passages for the fluid to flow through. The rotating im-
peller acts very much like a centrifugal pump. Fluid is sup-
plied by the hydraulic control system, and flows into the
passages between the vanes. When the impeller turns, the
vanes accelerate the fluid and centrifugal force pushes the
fluid outward so that it is discharged from openings around
the inner ring. The curvature of the impeller vanes directs
the fluid toward the turbine, and in the same direction as
impeller rotation.

FORCE ON TURBINE

The vanes in the turbine are curved opposite to the im-
peller, and the impact of the moving fluid on the turbine
vanes (Fig. 8) exerts a force that tends to turn the turbine
in the same direction as impeller rotation. When this force
creates a great enough torque on the transmission input
(turbine output) shaft to overcome the resistance to mo-
tion, the turbine begins to rotate.

Now the impeller and turbine are acting as a simple fluid
coupling, but we have no torque multiplication yet. To get
torque multiplication, we must return the fluid from the
turbine to the impeller and accelerate the fluid again to in-
crease its force on the turbine.

REVERSING THE FLOW

To get maximum force on the turbine vanes when the mov-
ing fluid strikes them, the vanes are curved to reverse the
direction of flow (Fig. 8). Less force would be obtained if
the turbine deflected the fluid instead of reversing it. At
any stall condition, that is, with the transmission in gear
and the engine operating, but the turbine standing still, the
fluid is reversed by the turbine vanes and pointed back to
the impeller. You can see, that without the stator, any mo-
mentum left in the fluid after it leaves the turbine would
resist the rotation of the impeller.

STATOR
REVERSES FLOW

ONE-WAY CLUTCH
LOCKED UP

Click Here To Order ‘\

_FP0-003 |

STATOR AND ONE-WAY CLUTCH

The stator reverses the fluid again (Fig. 9) and returns it to
the impeller in the direction of impeller rotation. A one-
way clutch prevents the force of this fluid from turning the
stator opposite the impeller and turbine.

As the fluid flows from the stator to the impeller, the im-
peller has another opportunity to accelerate the same fluid,
and it does so. The fluid leaves the impeller with perhaps
twice the energy it had the first time, and exerts a greater
force on the turbine.

VORTEX FLOW

We call the flow of fluid through the impeller, to the tur-
bine, to the stator, and back through the impeller, the vor-
tex flow. At high impeller speed and low turbine speed, the
vortex flow velocity is the sum of the impeller produced
velocity, plus the velocity of the fluid returning from the
turbine and stator. It is vortex flow that gives us torque
multiplication.

TORQUE MULTIPLICATION

By torque multiplication, we mean that there is more
torque on the turbine shaft than the engine is putting out —
because the vortex fluid is accelerated more than once.
Torque multiplication is obtained at the sacrifice of turbine
rotation. Actually, it’s no different from mechanical ad-
vantage which you get from gearing down. You gain
torque by sacrificing motion.

Torque multiplication takes place anytime the turbine is
turning at less than 9/10 impeller speed. At full stall, the
FMX converter produces a 2.1 to 1 torque multiplication.
As the turbine speed increases in relation to the impeller,
torque multiplication decreases.

ROTARY FLOW

Vortex flow is not the only fluid force trying to turn the
turbine. The vortex flow leaving the impeller is not only
flowing out of the impeller at high speed, but it is also ro-
tating faster than the turbine. As this rotating fluid strikes
the slower turning or stationary turbine, it exerts a turning
force against the turbine. This is referred to as the rotary
flow.

COUPLING PHASE

When the coupling phase is reached — that is, when the
turbine speed is about 9/10 impeller speed — there is no
longer any torque multiplication. The converter then is
simply transmitting engine torque to the gear train.

As the turbine begins to rotate and steadily picks up speed,
the vortex flow steadily loses speed because of the increas-
ing centrifugal force acting against the flow through the
turbine. The rotating impeller produced a centrifugal force
in the fluid which caused it to flow from the center out-
ward. The same centrifugal force is acting in the rotating
turbine, trying to prevent the fluid from flowing inward.
As the vortex flow slows down, torque multiplication is
reduced.
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DRIVING RANGES OF THE FMX TRANSMISSION
The selector lever has 6 positions; P (Park), R (Reverse), N (Neutral), D (Drive), 2 (Two), and 1 (One).
D, DRIVE

The normal automatic driving range on the current transmission is D; in this range (which is the same in all
respects as D1 range in the earlier models) the car starts off in first gear and gives the best combination of automatic
gear shifts, to provide for economy and full-power starts. As the accelerator is depressed and the car picks up speed,
automatic shifts to second and high gears will occur. The transmission will automatically downshift as speed
decreases, Forced downshifts in D are made in the same manner as with the conventional earlier models,

2, SECOND GEAR HOLD

With the shift lever in 2, the car will start off and remain in second gear, regardless of throttle opening or road
speed. This range is especially useful for starting the car on icy pavements or other slippery surfaces. Also, when
engine braking is required and the selector lever is moved from D to 2, the transmission will engage and remain in
second gear. The 2 range is not a cruising range in the usual sense of the term. While the transmission is capable of
limited cruising in second gear, maximum fuel economy and best all-round cruising performance are realized in D.

1, LOW

The 1 range on the current transmission is identical in operation to manual low range on the earlier models,
except that when the transmission shift lever is moved to 1 to provide engine braking, the automatic shift from
second to low gear will occur at 19-33 mph.

P (Park), R (Reverse) and N (Neutral), are the same as the equivalent ranges on the conventional earlier models.
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TORQUE CONVERTER OPERATION

In construction and operation, the torque converter is typical of all Ford torque converters. The torque
converter consists of three main parts: the impeller (pump), the turbine, and the stator. The impeller is driven by the
engine crankshaft through a flywheel mounted on the engine crankshaft. The turbine, which is mounted on the
input shaft, is driven by the fluid pumped into it by the impeller. The stator is mounted on a one-way clutch. All of
these parts are enclosed in a fluid-filled housing. The transmission hydraulic control system keeps the converter full
of fluid and under pressure, when it is operating. It also provides a continuous flow of fluid in and out of the
converter.

The impeller, or pump, consists of curved blades mounted around the inside of a housing which is driven by the
engine. An inner ring locks the blades in place and forms fluid passages. As the impeller rotates, fluid is forced
through the curved fluid passages and into the turbine.

The turbine, or driven member, is similar to the impeller except that it has blades curved in the opposite
direction to the impeller blades. Fluid from the impeller strikes the turbine blades and causes the turbine shaft to
rotate in the same direction as the impeller. The torque applied to the turbine is proportional to the velocity of the
fluid flowing through it.

The fluid leaving the turbine returns to the impeller by a third set of blades known as the stator. The stator is
attached to the stator support on the transmission case by a one-way clutch which permits the stator to rotate only
in the same direction as the impeller. The clutch locks the stator to the fixed stator support to prevent
counterclockwise rotation.

Let’s take a look at the torque converter operation under various driving conditions. Let’s start with the car
standing still at a red light, with the engine operating at normal (hot) idle, and the selector in the Drive position.

The converter housing and impeller is turning at engine crankshaft speed. Centrifugal force acting upon the fluid
rotating along with the impeller causes it to flow outward as shown. The fluid flows through the turbine and stator
and back to the impeller. The turbine is stationary, because it is locked mechanically to the rear wheels and the luid
flow forces acting on the turbine are not strong enough to turn the rear wheels.
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TORQUE CONVERTER OPERATION — Continued

The turbine blades are curved to produce the greatest practicable change of direction in the fluid flowing
through it. When the turbine is stationary, and at low rotary speeds, the fluid flow leaving it is aimed for a head-on
collision with the rotating impeller blades. To prevent this collision, stator blades are installed between the turbine
outlet passages and the impeller inlet passages. The stator blades are locked against counterclockwise rotation by a
one-way roller clutch. The stationary stator blades force the fluid to make a U-turn and flow back into the impeller
at an angle that helps impeller rotation.

Let’s return to our car at the red light. Let's say the light turns green, and the driver depresses the accelerator
pedal to drive off. As the throttle is advanced, engine and impeller speeds increase rapidly, while turbine speed
increases slowly with car road speed. This difference in impeller and turbine speeds permits the impeller to build up
the velocity of the fluid flow through the turbine and stator and back into the impeller. This flow is referred to as
the vortex flow.

This buildup in the vortex lNow velocity causes a greater torque to be applied against the turbine than the engine
is applying against the impeller. At high impeller speed and low turbine speed, the vortex flow velocity is the sum of
the impeller produced velocity, plus the velocity of the fluid returning from the turbine and stator. In the torque
converter, engine torque may be multiplied as much as 2.1 times. This increase in vortex flow velocity is made at the
expense of turbine rotation. The turbine is turning slower than the impeller. This can be compared to a gear
reduction in which torque at the output shaft is multiplied, but output shaft speed is reduced.

This vortex flow is not the only fluid force trying to turn the turbine. The vortex flow leaving the impeller is
not only flowing out of the impeller at high speed, but is is also rotating faster than the turbine. As this rotating
fluid strikes the slower turning or stationary turbine, it exerts a turning force against the turbine. This is referred to
as the rotary flow.

As the turbine begins to rotate and steadily picks up speed, the vortex flow is steadily losing speed because of
the steadily increasing centrifugal force acting against the flow through the turbine. The rotating impeller produced a
centrifugal force in the fluid which caused it to flow from the center outward. The same centrifugal force is acting in
the rotating turbine, trying to prevent the fluid from flowing inward. As the vortex flow slows down, torque
multiplication is reduced.

7501-2a

12-70
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TORQUE CONVERTER OPERATION — Continued

Along with this steady increase in turbine speed and decrease in vortex flow speed, there is a continuous change
in the angle at which the fluid leaves the turbine. When turbine speed reaches about 9/10 impeller speed, the flow
leaving the turbine strikes the back side of the stator. At this point, the stator clutch unlocks and permits the stator
to rotate clockwise. The converter is now in its coupling phase and torque multiplication has stopped. The converter
is now merely transmitting engine torque [rom impeller to turbine.

This coupling phase is reached when input torque and output torque requirements come near enough to balance
so that the turbine can run at 9/10 impeller speed. This means that, at a light-throttle start, the coupling point is
reached in a shorter time and at a lower road speed than it would at a heavier throttle start. At the heavier throttle,
it will take a longer time and a higher road speed before the turbine comes up to 9/10 of impeller speed.

Let’s return to our car driving off on the green light. We are now cruising at steady throttle at 45 mph. Ahead,
we see another traffic light about to go red, so we get off the accelerator pedal. The rear wheels are now driving the
engine. In the converter, the turbine becomes the driving member and the impeller the driven member.

The operation of the converter in reverse is the same as in forward gears.

Let’s discuss some aspects of the converter that we may have missed. Since vortex flow speed is governed by the
difference between impeller and turbine speed, the torque converter automatically adjusts converter input to drive
shaft torque requirements.

When the drive shaft torque requirements become greater than the engine output torque, the turbine slows
down and causes an increase in vortex flow velocity and thereby, an increase in torque multiplication. This
automatic adjustment between torque input and output permits the converter to absorb the shock of sudden ratio
changes (gear shifts) in the planetary gear set, especially at the lower road speeds.

If we are driving an FMX automatic transmission and cruising at 30 mph in high gear, then suddenly depress the
accelerator pedal to less than a full-throttle downshift position, we hear the engine speed increase rapidly. while the
road speed will increase somewhat slower. In this case, it is not entirely accurate to say that the converter is slipping.
(There is, of course, some slippage in the converter at all times.) [t is more accurate, in this instance, to say that the
torque converter has automatically adjusted itself to produce a greater engine torque multiplication to increase drive
shaft speed. Torque multiplication can occur in the converter only when the turbine rotates at less than 9/10
impeller speed.
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OBJECTIVES

This programmed instruction book is designed to teach you to diag-
nose the various troubles that may occur in Ford automatic trans-
missions. As you complete this course, you should be able to:

1.

8

Locate specific procedures in the appropriate shop manuals
for checks and adjustments that are part of the diagnosis pro-
cedure.

Use the Automatic Transmission Diagnosis Guide to record
your test findings and diagnose the failure cause.

Follow the appropriate “road map” Diagnosis Charts in locating
the causes of specific complaints.

Properly connect necessary test equipment used in the diagnosis
procedures.

. Perform and correctly interpret fluid checks, shift speed checks,

pressure tests, governor checks, fluid cooler flow checks and
stall tests.

Locate the origins of external leakage from the transmission or
other components near the transmission, which cause oil to be
deposited on the transmission.

. Determine what specific repair procedure is required to correct

the diagnosed problem and restore proper operation.

It is assumed that, prior to studying this book, you already have the
technical knowledge and skills needed to repair and adjust the auto-
matic transmission components used on Ford cars.

NOW PLEASE READ THE COURSE INTRODUCTION ON
PAGE D FOLLOWING.

(C)
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INTRODUCTION

This programmed instruction book is divided into a number of small
units or lessons designed to help you learn quickly and easily. The
lessons are presented in the sequence of the normal automatic trans-
mission diagnosis procedure.

Using this method, you will build your knowledge step by step. Be
certain that you understand each lesson before proceeding to the
following lesson. There is no need to hurry. You can put the book
aside at any time and later resume your study where you left off.

PROGRAMMED INSTRUCTION FORMAT

To help you learn more effectively, the material is presented in a
programmed instruction format. You will be asked a number of
questions as your study proceeds. Each time you encounter a ques-
tion, select the best answer and mark your answer on the answer
sheet you’ll find at the back of the book. Then, turn to the page the
answer directs you to, and check your answer. When you turn to the
page, read only the material that corresponds to your specific an-
swer at that point, as identified by the question number and the an-
swer letter. For example, 15B would designate that you chose answer
B to question 15. From then on, simply follow the instructions the
book gives you for reviewing material as necessary and proceeding
to the next lesson.

The answer sheet is for your use only; it will not be checked or ex-
amined by anyone else. The course material is not designed to see
how well you score, but to help you learn the material effectively.
Now, before you begin the course:

1. Remove the answer sheet from the back of the book.

2. Work the “sample lesson” on page E following.

(D)
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SAMPLE LESSON

In this course book, you will deal with three basic automatic transmission
designs: the FMX, the C4 and the C6.

The FMX design goes farthest back into Ford history, having evolved
through several stages of refinement from the first Fordomatic and Merc-
omatic design. The C4 transmission was an entirely new design when re-
leased in 1964 for use with lower torque engines. Model C6, with the
same design gear train as the C4, was released in 1966 for use with higher
torque engines.

AFTER YOU STUDY THE
FOLLOWING MATERIAL,
PLEASE RESPOND TO _
THE FOLLOWING QUES- e
TION BY MARKING “A” '
OR “B” ON YOUR AN-
SWER SHEET OPPOSITE
“SAMPLE LESSON.”

FIGURE A —FORD AUTOMATIC TRANSMISSIONS

SAMPLE Question:

Which of the following are most similar in design:

A. FMX and C4 ... turn to page F.

(E)
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SAMPLE Answer A:

You said that the FMX and C4 are most similar in design from
the choices given. While there are similarities, these units have
entirely different gear frains and hydraulic control systems.
However, the C4 and C6 are very close in design as the lesson
and pictures show.

Turn back to page E and compare the pictures in Figure A;
‘o0 %o nswer B,

' 'EED TO LESSON 1 ON PAGE 3.
Click Here To Order “

(F)
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&} 7S FD-1863-AT

AUTOMATIC TRANSMISSION DIAGNOSIS GUIDE
(FOR ALL FORD PASSENGER VEHICLES & LIGHT TRUCKS)

Generol: This fosm must be completely filled in throughout the steps reguired 15 diog blem and hed to Forms 1863 covering the correc-
tian al tronsmission malluncrion camplainis {ewg erratic shifting, shippage during siufrs, leure 1o shify, harsh ond delayed shiits, noise, erc.). It is
not necessory to complete this form on complainis invelving external leaks.

TransmissionModel ______ Transmession Dote Codelor Serial Mo,
R.O. Ne. Axle Rotia Tester
DIAGNOSIS PROCEDURE

Fallowing steps wrll pravide complete datn necessary to perlorm an accurate diagnasis of transmissian dithieulties.
{Nare: Irems 1, 2, 3 and § also shauld have been performed during pre-delivery)

|, Check transmission Huid level ] Fult D Cyerfitlad [ Low
2. Engine idle: (RPM)

RECORD
ENGINE (CID SPECIFICATION THERMACTOR AS RECEIVE SET 10
Oyes [no
3, Check kickdown ond monual inkoge ] ok, [C] orher (Explain)

4. Perform stell test 1o check engine perlormance and lor any sign of rransmission slippage. Perlormed.
Afier each stall test move selector lever 1o neviral with engine running ot 1000 RPM 10 cool e hansmission,
Counion: Releose thronie immediately il slippage is indicared.

STALL SPEED DATA

Selecror Lever Specilied Record Acrual DIAGNDSIS
Position Engine RPM Engine RPM Above Specified Engine RPM Below Specified Engine RPM
R |, Trensmission |, Paoe engine perlormance, such os
D shippage need lor lunesup
2 2. Clutches or 2, Converier ane way clutch slipping
| bards not holding or improperly installed

Note: Stall test with tronsmission of operating temperature. D0 NOT hold thrattle open over five seconds during tests.
5. Drive the car in pach range, and theough all shilis, Tncluding forced downshifis, abserving ony iregulariiies of 1ansmission performonce.

6, Shify Test 7. Conirol Pressure Test — Transmission luid must be normol operoting lemperatures.

PSl
5hlll':‘;:;r'!t Engine Maniteld Vacuum
Theantle . RPM Ine, H Thratile Range Record | Record
Raonge Shift L Actual | Spec
Opening L
Record | Record
Actual Spec. Idle Abave |8 Closed P e
N | S| |
Mimimygm o I=2 s | D —_— = - —
[Above D 2-3 — | 2 e
18" ¢} | | i | T T
Voeuum) 1 21 e ) [ g— R Lo aslbs o
To
e | P -2 - == — As Reg, 10 As Rag, 0,2,1 US| (——
(Torque b 2-3 s, i As Req. | As Req, D VT, |/ S —
Demand) D 3-2 ] == = 2 LS [
w2 1 === =
Detent b 3‘2 — R — e |
W - i [t e
wa D Plond-l — =] —
NOTE: After rosd rest you should know she following items:
® CONTROL PRESSURE — Does the tronsmission have the CORRECT CONTROL PRESSURE? YES D NO D
® CONTROL VALVES - Beyond the monual valve are ofl the CONTROL VALVES FUNCTIONING? YES D NO D
@ HYDRAULIC CIRCUITS —~ W the firsr two items check out goad, then check the nansmissian’s internal hydrovlic circuits that are beyond the

VALVE BODY, These circuits must be checked during transmission disossembly.
8. TORQUE CONVERTER AND OIL COOLER (Whete applicable)

® Record torque converter turhine ond stator end play, TURBINE STATOR
® Was torque converter flushed with o mechanical cleaner? YES [] No ]
® Wos oil cooler flushed with a mechanical cleanes? YES D NO D

9, The problem was diognosed 1o bet

10, 1 11 wos necessary 10 disossemble the viansmission, record the ectucl prablem lound:
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LESSON 1

USE OF THE AUTOMATIC TRANSMISSION
DIAGNOSIS GUIDE FD-1863-AT

Diagnosing of automatic transmission problems is not as complicated as
it appears if the recommended procedures are followed. The only way to
be certain of simplifying diagnosis is to follow a definite, proven proce-
dure. Taking shortcuts, or assuming that someone else has performed
certain critical tests, checks or adjustments, is bound to cause you
trouble.

The general order of a systematic diagnosis procedure is shown on the
Automatic Transmission Diagnosis Guide FD-1863-AT shown at the left
(page 2). This guide is keyed to the “road map” diagnosis charts for
specific complaints, which you will encounter further along in the hand-
book, and also in the Diagnosis Manual.

First, though, the course will take you through the procedures required
to complete the Automatic Transmission Diagnosis Guide as called for

by the complaint.

For this first lesson, read through and familiarize yourself with the con-
tents of the guide, Then answer the following question:

Question No. 1:
The Automatic Transmission Diagnosis Guide (FD-1863-
AT) is used to cover the correction of automatic trans-
mission complaints on:

A. Passenger cars only . .. turn to page 8 (bottom).

B. Passenger cars and light trucks ... turn to page 10
(bottom).
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GROUP
Avut tic Transmission
vtomatic T 17
PART 17-01 PAGE PART 17-03 PAGE
General Transmission FMX Automatic Transmission ............17-03-01
T o PR e e (D YL P 17-01-01 PART 17-04
PART 17-02 Cé Avtomatic Transmission ..., 17-04-01
4 Automatic and C45
Semi-Automatic Transmission ... 17-02-01

I g

FIGURE 1 — CUTOUT OF AUTOMATIC TRANSMISSION
SERVICE INDEX

SAMPLE Answer B:

Right! As Figure A shows and as the lesson tells you, the C4
and C6 transmissions have basically identical gear trains. Also,
the hydraulic controls are very similar. The FMX uses an en-
tirelv different gear train and control system.

page 3 now and begin the course with Lesson 1.
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