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INTRODUCTION

NOTE: The descriptions and specifications contained in this manual were in effect at the time this manual was
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change specifi-
cations or design without notice and without incurring any obligation.

IMPORTANT SAFETY NOTICE

Appropriate service methods and 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 performing
service with tested, effective technigues. Following them will help assure reliability.

There are numerous variations in procedure, 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 comprises neither his personal safety nor the vehicle integrity by his 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 give you added information that will help you to perform 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 you 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.

» MAKE SURE THAT THE IGNITION SWITCH IS ALWAYS IN THE OFF POSITION, UNLESS OTHERWISE
REQUIRED BY THE PROCEDURE.

« SETTHE PARKING BRAKE WHEN WORKING ON THE VEHICLE. IF YOU HAVE AN AUTOMATIC
TRANSMISSION, SET IN PARK UNLESS INSTRUCTED OTHERWISE FOR A SPECIFIC OPERATION. IF
YOU HAVE A MANUAL TRANSMISSION, IT SHOULD BE IN REVERSE (ENGINE OFF) OR NEUTRAL
(ENGINE ON) UNLESS INSTRUCTED OTHERWISE FOR A SPECIFIC OPERATION. PLACE WOOD BLOCKS
(4" X 4" OR LARGER) AGAINST THE FRONT AND REAR SURFACES OF THE TIRES TO HELP PREVENT
THE VEHICLE FROM MOVING.

+ OPERATE THE ENGINE ONLY IN A WELL-VENTILATED AREA TO AVOID THE DANGER OF CARBON
MONOXIDE POISONING.

* KEEP YOURSELF AND YOUR CLOTHING AWAY FROM MOVING PARTS WHEN THE ENGINE IS RUNNING,
ESPECIALLY THE DRIVE BELTS.

* TO PREVENT SERIOUS BURNS, AVOID CONTACT WITH HOT METAL PARTS SUCH AS THE RADIATOR,
EXHAUST MANIFOLD, TAIL PIPE, THREE-WAY CATALYTIC CONVERTER AND MUFFLER.

* DO NOT SMOKE WHILE WORKING ON A VEHICLE.

« TO AVOID INJURY, ALWAYS REMOVE RINGS, WATCHES, LOOSE HANGING JEWELRY AND LOOSE
CLOTHING BEFORE BEGINNING TO WORK ON A VEHICLE.

* WHEN IT IS NECESSARY TO WORK UNDER THE HOOD, KEEP HANDS AND OTHER OBJECTS CLEAR OF
THE RADIATOR FAN BLADES!
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VEHICLE APPLICATION
Thunderbird, Cougar

DESCRIPTION AND OPERATION
4R70W Transmission The transmission uses a Ravigneaux-style
: - double-pinion compound gearset to produce four
The 4RTOW transmission has the following features: f d s snl renverns. Two g y
® four speeds roller clutches and four friction clutches are used to

hold or drive various planetary gearset members.

® rear wheel drive

® alectronic shift

® torque converter clutch control
® line pressure controls

Automatic Transmission

o)
-
12
0
=)
S
) =
IS
(D)
P
I
Identification Tags Typical Transmission Service Identification Tag
All vehicles are equipped with a vehicle certification
label, affixed to the LH (driver's) side door lock post. M:}DEL SEH? NO.

Refer to the code in the space marked TR on the
vehicle certification label for proper transmission (" N

votile o A
SRS PKE-R (-

For additional information such as: model, service
identification level or build date, refer to the Y FTAP- w
transmission service identification tag which is SN-0002651 O

attached to transmission case (7005).
\_ E-R0O01 000295

T

ASSY PART NO. MODEL NO. AND SERIAL NO.
PREFIX & SUFFIX ADO312-A

1997 Thunderbird, Cougar July 1996
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Transmission, Automatic—4R70W

DESCRIPTION AND OPERATION (Continued)

07-01-5
e e e e e e 0. .

Part Part
Item Number Description item Number Description
1 | 7802 Converter Assy 31 | TD404 Seal Reverse Clutch Piston -
2 | 8rTes0-52 Plug - Converter Drain - inner
1/8-27 Dryseal 32 | 7D2s8 Ring - Reverse Clutch Piston
3 |7ra103 Pump Assy - Front ;::uurn
33 | 7TBOTOD ring - Raverae Clutch
4 | TA248 Seal Asay - Front Pump Piston Return
8 _LTAS4D Seal - Front Pump a4 |7As577 Spring - Reverse Glutch
6 | 7B268 Bushing - Front Pump Piston Spring
7 | NBO5788-5100 | Bolt - MB-1.25 X 35 Hex 35 | 7BOGs Plate - Reverae Clutch Front
Head (7-Attach TA103 to Pressure
7005) 36 |7B164 Plate - Revarse Clutch
8 |TA108 Body Assy - Front Pump Internal Spline (Friction)
(Part of 7A103) a7 | 7B442 Plate - Reverse Clutch
8 |TA138 Gasket - Front Pump External Spline (Stasl)
10 | TH168 Gear - Pump Inner Gerotor 38 | 7TBOE6 Plate - Reversa Clutch Rear
(Part of TA103) Pressure
11 | TH188 Gear - Pump Outer Gerotor a9 | 7B48T Seal - Input Shaft (2 Reg'd)
{Part of 7A103) 40 | TD4B3 Aatainer - Reversa Clutch
12 | 7a108 Support Assy - Front Pump Pressure Plate - (Select Fit)
13 | NBOSTBT-S Bolt - MB-1.25 X 25 Hex Flg 41 | TA188 Bearing and Race Aasy -
Head (5-Attach TA108 to Forward Clutch No.2
TA103) 42 | TF207 Cylinder and Input Shaft
14 | 7DO14 Washer - Front Pump Assy - Forward Clutch
o e — 43 | 7AS48 Seal Forward Glutch Piston
2 - Quter
15 | TD020 Seal - Reverse Clutch
i 44 | TCOB8 Seal - Forward Clutch Piston
Cylinder (2 Req'd) -Inner
16 | 70018 3;&',;:?{5’ ;:’;:ﬂ;"“h 45 |7A262 Piston - Forward Clutch
17 | 7F225 Seal - Intermediate Clutch 4 1TA ﬁ!:'::g ﬁsm”d Clutch
Piston - Inner
47 | TAB2T Retainer Return Spring -
18 | TF224 Seal - Intermadiate Clutch
Piston - Outer = — ;amn: m":h i
- 4 388099- nap Ring - Retaining -
19 | 7E0OS E'I::":““ Intermediate 1-50/64 (Retains 7A529 in
- TF207)
20 | TB442 Plate - Intermadiate Clutch
48 | TEOBS Spring - Rear Clutch
ngt:é?;l Spline (Select Fit) Pressure Plate
60 | 7TB442 Plate - Forward Clutch
21 |7TB184 Plate Assy - Intermediate
Clutch Internal Spline External Spiine (Steel)
(Friction) 51 |TB164 Plate - Forward Clutch
22 | TBODBB Plate - Intermediate Clutch internal Bpline (Friction)
Prassure 52 | TBDEB Plate - Forward Clutch
23 | 7F 196 Band Assy - Overdrive —{ ;‘“;" — -
24 |301267-8 Ring - 3-21/64 Relains Type - ety
SU External (Retains TF262
to TF215) 54 | TF231 Bearing and Race Assy -
26 | 7D191 Retainer - Intermediate Forwand Clitch - Front Mo.3
One-Way Clutch 55 | 7TBOBT Hub - Forward Clutch
268 | TF221 Hub - Intermediate Clutch 56 | TF3s1 Shaft - Intermediate Stub
27 | TADBD Clutch Assy - Intermediate 57 | 7CO98 Bearing and Race Asay -
One-Way Forward Clutch Hub No.4
28 | 7DD44 Drum Assy - Reverse Clutch 68 | 7AD18 Gear Assy - Reverse Sun
28 | TD403 Seal - Reverse Clutch Piston 68 | 7TF244 Bearing and Race Assy -
- Quter Forward Clutch Sun Gear
30 | TD402 Piston Assy - Reverse Clutch e
(Continued) NI
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Transmission, Automatic—4R70W

07-01-6
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DESCRIPTION AND OPERATION (Continued)

Description

Retaining Ring - Center
Support - 7-7/92

Gear Assy - Forward Clutch
Sun

Spring - Case to Planet
‘Support

Support Assy - Planetary
Gear

OWC Cage Spring and Roller
Assy - Planetary

Planetary Assy
Band Assy - Reverse

Retaining Ring - 0.58 Thick
(Locates Reverse Band
During Assy)

68 | 7F243 Bearing and Race Assy -
Direct Clutch Inner No.7
Support - Direct Clutch Inner
Bearing

Retaining Ring - Direct
Clutch Pressure Plate
(Select Fit)

Plate - Direct Clutch -
Pressure

78164 Plate - Direct Clutch Internal
Spline (Friction)
Plate - Direct Clutch External
Spline (Steel)
Retaining Ring - 1-18/32
(Retains 7F235 to 7F283)
Retainer and Spring Assy -
Direct Clutch

Piston Assy - Direct Clutch

Seal - Direct Clutch Piston -
Inner

Seal - Direct Clutch Piston -
Quter

Gear - Output Shaft Ring
Cylinder Assy - Direct Clutch

3885601-8

7TA388

62 |7F277

63 | 7A130

~

@

7A308
7D095 -
377437-S

-
&
%
8
Q
S
0
>

7D483

1

~ -~ ~ -~

\

-
o

7TA163
7F283

E |
© o
-4 i
N
5| ¢

Iﬁ

87054-S04
. Shaft Only) -

Hub - Output Shaft

Snap Ring - 1-13/ 18
Retaining (Retains 7D 1684 to
. 7080)

Snap Ring - Retaining
(Retains 7D 184 t0 7A163)

82 |7F274 Seal - Output Shaft Small - .
Direct Clutch (2 Req'd)
83 | 7F240 Bearing and Race Assy -
Direct Clutch Outer No.8
84 Shaft Assy - Output
TF273 Seal - Output to Case Shaft
Large (3 Req'd)
Seal - O-Ring (Plloted Output

B8 |987713-S.

B8 |7C122

9
2

(Continued)

Bushing - Rear Case

Part

Item Number

Bearing and Race Assy -
Case Rear No.9
| 92 |7006  [CeseAssy
|93 | 7086 Gasket - Extension
“ N803747-S1101 | Bojt - M8-1.25 X.30
' : (6-Attach 7A0389 to 7005)

Exlension Assy

Bushing - Extension Housing

95 | 7A039
96 | 7A034

‘97 | 70562 Seal Assy - Extension
Housing
98 | 390318-S100 Pipe Plug - 1/8-27 Dryseal

Tapered (5 Req'd)
Pin - Overdrive Band Anchor

Pin - Reverse Band Anchor
(Part of 7005)

99 '| 7F205
388142-S

7034 . Vent Assy - Case
102 | NBO5771-S427 Bolt-M6-1.0 X 14 Hex Flig
* Head (Attaches Output Shaft
Speed Sensor to Case)
7TH103 Sensor Assy - Transmission
. Output Shaft Speed

ol

Seal- 14.0 X 1.78 O-Ring (2
Req'd)

Bolt and Washer Assy -
M6-1.0 X 25MM (2-Attach
7F293 to 70085)

Sensor - Transmission
Range

Lever Aasy - Manual Control

Seal Assy - Manual Control
Lever :

Nut - 1/4 Spring (Retains
Identification Tag to 7000)

Tag - Identification (Part of
7008)

| Connector Assy - Fluid Tube
(2 Req'd)

Plug - Converter Housing
Access

Screen Assy - Fluid

Pin- Manual Lever Shaft
‘Retainer

Seal - 0.426 X 0.070 O-Ring
Seal- 140X 1.78 Q-Ring .

Solenoid Valve -
Transmission Pressure
Control

TA441 Pawl! - Parking Paw)

119 [70071 | Shaft- Parking Pawl

7D419 Cup - Park Rod Guide (Part
' rof 7A039)
m 70070 | Spring - Parking Pawl Return

(Continued)

04 | 7Z101

N8069833-S102

ii

~

3| 3| 5 B
aa;%ﬁ
%

111

~

=
b
—
ﬂ
—

7B210

7Z101
117 | 7G383 '

1887 Thunderbird, Cougar July 1998
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Transmission, Automatic—4R70W

DESCRIPTION AND OPERATION (Continued)

07-01-7
e e e e e o

Part Part
Item Number Dascription Itam Number Description
122 | TA232 Rod Assay - Park Pawl 148 | TH300 Cover and Seal Assy - 1-2
Actuating Accumulator
123 | TA115 Laver Assy - Manual Valve 148 | 7384 Ring - 2-1/ 16 Retaining Type
Detent Laver HU Internal (Retains TH300
124 | NBDO2BT-S536 Mut-M14 X 1.5Hex - to 7005)
Intermediate Detent Lever 150 | NBOT17B-S1000 | Bolt - MB-1.0 X 16 Hex Head
{Attaches 7A115 to TA256) (12-Attach Reinforcing Plate
125 |7H188 Piston Assy - Overdrive to Vaive Body)
Sarvo 151 | 7F282 Plate - "u"ghm Body
126 | 7F201 Spring - Overdrive Servo Reinforcing (Part of 7A100)
Piston 152 | 7C155 Gasket - Valve Body
127 | 7F203 Rod - Overdrive Servo Separator - Upper
Actuating (Part of TH188) 163 | 7TADODB Plate - Control Valve Body
128 | 7H178 Washer - Backup Overdrive Separator (Part of 7A100)
Sarvo (Part of TH188) 154 | 7D100 Gasket - Valve Body
120 | 7G277 Spring - Overdrive Cushion Separating - Lower
Spring (Part of TH188) 165 | TH1T1 Valve - Converter Drainback
130 | TF200 Piston Assy - Overdrive 1568 | TAD91 Body Asay - Main Control
Servo (Part of 7H188) 167 | 7H173 Gasket - Valve Body Cover
131 | 97411-8 Ring - Retaining (Part of Plate
7H188) 158 | 7TCO34 Plate - Valva Body Cover
132 | 7TF411 Sleave Assy - Overdrive (Part of 7TA100)
Servo (Part of 7H188) 159 | N8B07178-51000 | Bolt - M6-1.0 X 18 Hex Head
133 | 7384 Ring - 2.85 Retaining Tvpe (11-Attach 7C034 to
TVP “H" Internal (Retains TA100)(Part of TA100)
7H188to 7005) 180 | TA100 Control Assy - Main
134 | 7D031 e e Servo 161 | 7AD98 Filter and Seal Assy - Fluid
135 |7D189 Piston Assy - R ot Band 162 | 7A191 Gasket - Transmission Pan
Sarvo 163 | TA194 Pan - Transmiasion
136 | 7DO36 Cover Assy - Revarse Band 164 | NBO5TB5-5427 | Bolt-MB-1.25X 18Hex Fig
Servo Piston Head (14-Attach TA184 to
137 | 388215-5100 | Retaining Ring - Internal - J006)
3-13/16 185 | 7LO2T Magnet - Ceramic Case (Part
138 | 7F250 Seal - 2-3 Accumulator 0t TA104)
Piston - Upper 166 | TH141 Sensor - Transmission Fluid
138 | 7F251 Piston - 2-3 Shift e
Accumulator 167 | NBO894T-51300 | Bolt - MIB- 1.25 X 46 Hax
140 | TF248 Seal - 2-3 Accumulator tsuh':'lirt'.llg s
B Lome 168 | NBO7178-S1000 | Bolt - M6-1.0 X 52 Hex FI
s alt - =1. b4 1]
141 | 7F286 Spring - 2-3 Shift Head (12-Attach 7A 100 to
Accumulator Piston 7005)
142 | 78264 Retainer - 2-3 Shift 168 | 7H111 Retainer - Solenoid
ot ks 170 | TE195 Ball - 1/ 4 Diameter Coast
all - ameter Coas
143 | 7F284 Spring - 1-2 Shift
Accumulator (Model e
o H18T 8 Solenoid P
144 | 7F248 Seal - 1-2 Shift Accumulator LLE Bt Sﬁ;’:ﬂ' PRI F I
Lt 172 | NBOBD22-S1 Bolt - MB-1.0 X 40 Hex F
145 TF251 Piston - 1-2 Shilt 22-91000 H:ld- {13-'ﬁ.-ﬂﬂch TA 1&,!&%
Accumulator 7005)
148 TF249 Seal - 1-2 Shift Accumulator 173 TE332 SP““G ﬁ“ﬁ" -Manual Valve
Piston - Lower Datent
147 | 7F284 Spring - 1-2 Shift 174 | 72276 Seal - 0.864 X 0.070 O-Ring
Accumulator (2 Req'd)
{Continued) {Continued)
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Transmission, Automatic—4R70W
e e e e e e e e e e e e

07-01-8

Part
Item Number Description
176 | 7G278 Bulkhead Assy - Wiring
Connactor
176 | 7Z484 Seal-8.07 x 1,70 O-Ring (2
Reg'd)
177 | TG484 Solenoid Valve -
Transmission Shift
18 | 7G136 Solenoid Valve -
Transmission Torque
Converter Clutch
(Continued)

Part
Item Number Description
178 NBOT178-51000 | Bolt - MB-1.0 X 16 Hex Haad
{Retains TG 136 & TG484 to
TA100)

180 | TZ136 Seal - 0.488 x 0.070 O-Ring
181 TZ484 Seal-0.176 x 0.070 O-Ring
A |— Intarmediate Clutch Asay
B | — Reversa Clutch Assy
c |— Forward Clutch Assy

D |— Direct Clutch Assy

FroCarivianuals.com

\

|_’_
Dol W
L ff

Bushing, Bearing and Thrust Washer Locator

D15803-A
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Transmission, Automatic—4R7T0W

07-01-9

DESCRIPTION AND OPERATION (Continued)

The transmission range selector lever has six
positions: P,A,N, §),2 and 1.

PR D 2 1

TRANSMISSION
SELECTOR
INDICATOR Di0222-C
Park
® There is no powerflow through the transmission in
PARK range.

@ The parking pawl! (7A44 1) locks the output shaft
(7060) to the case (7005) to prevent the vehicle
from rolling.

® For safety reasons, the vehicle parking brake
control (2780) should also be used when the vehicle
is parked and not in use.

# The engine can be started in the PARK range.

® PARK must be selected before the ignition key can
be removed.

Reverse

#® Reverse gear enables the vehicle to be operated in
a rearward direction, at a reduced ratio.

#® There is engine braking in REVERSE.

Part Part
Item Number Description Item Number Dascription
1 | 7D014 Pump Assy Thrust Washer 11 | TAD34 Extension Bushing
(Salact Fit) 12 | 7025 Case Bushing
2 TA166 Forward Clutch Bearing and 13 7B233 Output Shaft Bushing
oL 14 | 7B376 Rear Planatary Carri
3 |7F2a1 Forward Clutch Front S
Bearing and Race Assy 5 | 7Fz08 = 3 Clutch Sun G
4 |7F244 Forward Clutch Sun Gear it e
oot Ll ol 16 | 7N193 Reverse Clutch Sun Ge
Bvar un r
5 [7F2a4 Forward Clutch Sun Gear Bushing ®
Bearing and Race Assy 77 178374 Eront Carmrter Bushi
n
6 | TF241 Planetary Bearing and Race bbbt
Assy 18 | TA132 Planetary Support Bushing
7 | 7F243 Direct Clutch Inner Bearing 19 | — Reverse Clutch Drum Rear
and Race Assy Bushing
B | TF2a37 Direct Clutch Inner Baaring 20 | 7B261 Front Drum Support Bushing
Support No. 7 21 | 7F217 Reverse Clutch Drum Front
g |7F240 Direct Clutch Quter Bearing Bushing
and Race Assy 22 | 7B258 Front Pump Bushing
10 | 7F242 Outer Race Bearing and 23 | 7B261 Front Pump Support Bushing
Race Assy
(Continued)
Transmission Range Selection Neutral

® Thereis no powerflow through the transmission in
NEUTRAL.

#® Wheels are free to move because the output shaft is
not held by the parking pawi.

#® The engine may be started in NEUTRAL.

# |gnition key cannot be removed while the vehicle is
in this range.

Overdrive

Overdrive is the normal selector position for most

forward driving conditions. This position provides:

® automatic shifts (first through fourth).

® application and release of the torque converter
clutch.

® maximum fuel economy during normal operation.

Manual 2

Selection of the second gear position (2) provides
second gear start and hold.

® Application of the torque converter clutch may also
occur in this range, depending on transmission and
vehicle conditions.
® This position can be selected when starting on
braiipparym roads for improved traction, or engine
ng.
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DESCRIPTION AND OPERATION (Continued)

Manual 1

Selection of manual 1 or manual low position at idle will
allow first gear operation only {(no upshifts).

® |f this position is selected at normal road speeds,
the transmission will initially downshift into second
gear, then downshift into first gear when vehicle
speed falls below approximately 45 km/h (28 mph).

® The manual low position will provide engine braking,
making it especially useful for descending steep

Transmission Shift Patterns

Upshifts

Transmission upshifting is controlled by the powertrain
control module (PCM) 12A650). The PCM receives
inputs from various engine or vehicle sensors and

driver demands to control shift scheduling, shift feel
and torque converter clutch operation.

Downshifts

— Under certain conditions the transmission will

O downshift automatically to a lower gear range (without
© moving the transmission range selector lever). There
) are three categories of automatic downshifts:

C coastdown, torque demand and forced or kickdown
> shifts.

-

C Coastdown

= The coastdown downshift occurs as the name

L —

3 indicates; when the vehicle is coasting down to a stop.

FrocC

Torque Demand

The torque demand downshift occurs (automatically)
during part throttle acceleration when the demand for
torque is greater than the engine can provide at that
gear ratio. The transmission will disengage the torque
converter clutch to provide added acceleration, if
applied.

Kickdown

For maximum acceleration, the driver can force a
downshift by pressing the accelerator pedal to the
fioor. A forced downshift into a lower gear (third,
second or first) is possible below calibrated speeds.
For all shift speed, specifications are subject to
variations due to tire size, engine and transmission
calibration reguirements.

Transmission Control Switch and Lamp
Operation

The transmission control switch is a momentary
contact switch. When the switch is pressed, a signal is
sant to the powertrain control module to allow
automatic shifts from first through fourth gears or first
through third gears only. The PCM energizes the
transmission control indicator lamp (TCIL) when the
switch is off. The TCIL indicates overdrive cancel
mode activated (lamp ON) and EPC circuit shorted
(lamp flashing) or monitored sensor failure.
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DESCRIPTION AND OPERATION (Continued)

Main Components and Function
Transmission Main Components— Sectional View

D14897-B
Part Part
Item Number Dascription Item Number Description
1 | TB184A Intermediate Clutch 7 | 7060 QOutput Shaft
2 | 7TB164E Reverse Clutch 8 | 7AD88 Planetary One-Way Clutch
3 | 7B164D Forward Clutch 8 | 7D085 Reverse Clutch Band
4 | 7B164B Direct Clutch 10 | TF186 Overdrive Band
5 | 7F207 Forward Clutch Cylinder and 11 | 7AD88 Intermadiate One-Way
Input Shatt Assy Clutch
8 | TF351 Stub Shaft 12 | 7902 Torque Converter
(Continuad)
Torque Converter
The transmission uses a pressure plate-style torgue
converter (7902).

PRESSURE TURBINE REACTOR IMPELLER
PLATE

Di0218-8
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DESCRIPTION AND OPERATION (Continued)

=N

The torque converter for the transmissionis a
four-slement converter. it contains the standard three
elements which transmit and multiply torque:

® impeller
# turbine
@ stator

Plus a torque converter clutch for increased fuel
economy in third and fourth gears.

The operation of the torque converter components is
as follows:

@ Rotation of the converter housing and impeller set
the fluid in motion.

#® The turbine reacts to the fluid motion from the
impeller, transferring rotation to the geartrain.

® The stator redirects fluid going back into the
impeller, allowing for torque multiplication.

The addition of a torque converter clutch to the torque
converter provides a mechanical link between the
converter housing and the engine, allowing for direct
transfer of power from the engine to the geartrain.

— The converter clutch pressure plate (7B066) is

5 applied and released by fluid pressure, whichis

5 controlled by the powertrain control module

- (PCM)(12A650) through an electronic pressure

= [nogi;glu (}EPC} solencid in the main control valve body
T :

Impeller and Cover

The primary functions of the impeller and cover
assembly are to drive the impeller blades, contain
hydraulic fluid and provide a mating surface for the
converter clutch pressure plate. In addition, the
impeller hub drives the fluid pump gear.

Turbine

The turbine is a sectioned, donut-shaped steel
stamping that is splined to the input shaft. It is driven
by fiuid from the impeller and transmits this power to
the geartrain. Because of its basic shape, the turbine
automatically directs fluid back to the impeller.

Reactor

The stator, also called the reactor redirects the fluid
flow returned to the impeller from the turbine so that
the fluid moves in the same direction as

engine/im rotation. This action aids in torque
multiplication because it adds torque to that already
supplied by the engine. The stator contains a one-way
clutch which holds it stationary when torque
multiplication is necessary, but allows freewheeling at
higher speeds when torque multiplication is not
necessary,

Torque Converter Clutch

The pressure plate attaches to the back of the turbine
and can be applied against the cover to allow for a
mechanical transfer of engine torque to the geartrain.
This occurs mainly in third and fourth gears when
torque multiplication is no longer necessary.
(Converter clutch application may also occur in
second gear under certain conditions.)

Frocarividariudls

The pressure plate works much like a regular
mechanical clutch. Apply, release and controlled slip
of the clutch are controlled by opposing fluid forces on
each side of the pressure plate.

Torque Converter— Sectional View

D11472-A

Part

item Number Description

Torque Converter Cover
(Part of 7802)

— Turbine (Part of 7902)

Impeller (Part of 7T802)

— Stator (Part of 7902)

| & ||k
I

- Torque Converter Clutch

{(Part of 7802)

Geartrain

Power is transmitted from the torque converter to the
Ravigneaux geartrain components through the input
shaft and forward clutch cylinder and shaft (7F207).

#® The geartrain contains a compound planetary set
connected by dual pinion gears.

#® By holding or driving certain members of the
gearset, four forward ratios and one reverse ratio
are obtained and transmitted to the output shaft
(7080). The ratios are as follows:

Gear Ratlos

1at gear 2.84 101

2nd gear 1.5510 1

(Continued)
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DESCRIPTION AND OPERATION (Continued)

Gear Ratios
3rd gear 1.00to 1
4th gear 0.7T0to 1
Raverse 232101

® Members of the gearset are held or driven by a
series of bands or clutches.

® The transmission uses:
— two bands.
— two one-way roller clutches.
— four friction clutches.
Planetary Gearset

The planetary gearset in the transmission is a
Ravigneaux-type set consisting of the following
components:

® primary sun gear (7A398)

® reverse clutch gear and shell (7AD18).

@ a pinion carrier

® |ong and short pinions

® ring gear (7TA153)

Members are driven or held to produce four forward
gear ratios plus one reverse ratio.

Input Shaft

The forward clutch cylinder and shaft transfers speed
and torque from the converter turbine to the geartrain.
This forward clutch cylinder and shaft is splined to the
turbine shaft (7F35 1) on one end and to the forward
sun gear and turbine shaft on the other end.

Stub Shaft

The stub shaft transfers power from the turbine shaft
to the planet carrier (through the direct clutch) during
third and fourth gear operation.

Output Shaft

The output shaft provides torque to the propeller shaft
and rear axle assembly (4200). It is driven by the ring
gear of the planetary gearset.

Forward Clutch Cylinder and Shaft

The forward clutch cylinder and shaft transfers speed
and torque from the converter turbine to the geartrain.
This shaft is splined to the turbine on one end and to
the forward clutch cylinder and stub shaft on the other
and.

Apply Components

There are eight apply devices used to drive or hold the
planetary gearset members. The following is a
description of each apply component.
Band—0Overdrive

The overdrive band holds the reverse clutch drum
stationary in fourth gear and in manual range second
gear. This action causes the reverse sun gear to be
held in these ranges.

REVERSE CLUTCH DRAUM 7D044
NECTED TO REVERSE

OVERDRIVE  SUN GEAR)
7F198 D16371-A
Band—Low and Reverse

stationary in reverse. It is also applied in first gear,
manual 1 range, to provide engine braking.

PINION CARRIER

1887 Thunderbird, Cougar July 1886
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DESCRIPTION AND OPERATION (Continued)

Clutch—Forward

The forward clutch couples the input shaft to the
forward sun gear in first, second and third gears.

CLUTCH CYLINDER
AND INPUT SHAFT ASSY TF207

CLUTCH PLATES
TB442 AND 7B164

D16373-A

Clutch—Direct

The direct clutch couples the input shaft to the planet
carrier (through the stub shaft) in third and fourth

gears.

Frocarividariudls.COoITI

OUTPUT SHAFT 7080

DIRECT CLUTCH
CYLINDER

=)

CLUTCH PLATES
TB1684 AND TB442

DIRECT CLUTCH
HUB AND CARRIER
TF236 AND TA308 D18374-A

Clutch—Reverse

The reverse clutch couples the input shaft to the
reverse sun gear. It is applied in reverse range only.

REVERSE

SUN GEAR TAD19
REVERSE
CLUTCH DRUM
TDO44

Clutch—Intermediate

The intermediate clutch works with the intermediate
one-way clutch to hold the reverse sun gear stationary
in second gear. The intermediate clutch remains
applied in third and fourth gears, but does not transmit
power.

ONE-WAY
CASE CLUTCH OUTER RACE
T005 AND INTERMEDIATE
CLUTCH HUB TF221

TB442 AND 7B1684 ADO313-A
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DESCRIPTION AND OPERATION (Continued)

Clutch—Intermediate One-Way Hydraulic System
The intermediate one-way clutch is a roller clutch that Fluid Pump

works with the intermediate friction clutch to hold the AT ;
; : . The transmission uses a gerotor design front pump
reverse sun gear stationary in second gear during i ¥ and r (7A103). The pump is Hicient

cceleration. This one-way clutch freewheels in third ; : :
;urandmmmamlzmgmr.ﬁ}andn at lower engine speeds. It is also made of aluminum.
ranges. The pump provides the volume of fluid needed to

charge the torque converter, main control assembly,

ONE-WAY AEVERSE cooling system and lube system. Pump pressure is
CLUTCH OUTER RACE  CLUTCH DRUM rﬁgulat_ad by the main (ﬁgl.l_lutur valve. The pump also
AND INTERMEDIATE 70044 has an internal boost circuit.

%é.l;;ﬂﬂ HUB

' INTERMEDIATE ONE-WAY
; IHTEFIHEDMTE CLUTCH INNER RACE
ONE-WAY (PART OF 7D044)

ProCarManuals.com

CLUTCH ASSY
7A0B9 ADO314-A
ADO315-A

Clutch—Planetary (Low) One-Way
The planetary (low) one-way clutch is a roller clutch F"“':
that holds the pinion carrier stationary in first gear, (€ All fiuid drawn from the pan by the pump passes
and D ranges), during automatic maating downshifts through the filter. The filter and its accompanying seal
into first gear (@ and D ranges), it freewheels so that are part of the fluid path from the sump (pan) to the
there is no engine braking. fiuid pump.

FLUID FILTER
it AND SEAL ASSY
7A089 A098

CENTER SUPPORT
TA130
T
: e T (PART OF 7A184)
TA194 D16384-A
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DESCRIPTION AND OPERATION (Continued)

Main Control Valve Body

The main control valve body houses three electronic
solenoids:

® two shift solenoids (7G484).

® torque converter clutch solenoid (TCC
solenoid(7G 136). '

TORQUE CONVERTER
CLUTCH SOLENOID

7G136
SHIFT SOLENQIDS

Accumulators
1-2 Accumulator D16385-A

The 1-2 accumulator (in the case) is used to soften the
1-2 shift by absorbing some of the prﬁens:ure diract;d |
to the intermediate clutch. Constant line pressure Descripti

applied to the middie section of the 1-2 accumulator ey — —
piston, opposing the intermediate clutch pressure until E"""“T ‘t‘z ?&m e
this pressure is enough to overcome line pressure. Y [ TSNy N

. - Dependent)
The top of the piston is exhausted to the sump.
- Seal—1-2 Shift Accumulator

ProCarManuals.com

2-3 Accumulator Piston

The 2-3 accumulator is used to soften the 2-3 shift by Piston— 1-2 Shift
absorbing some of the direct clutch pressure. Forward Accumulator

clutch pressure is applied to the top side of the Seal—1-2 Accumulator
accumulator piston, holding the piston down until direct Piston - Lower

clutch pressure is enough to overcome it. The middie - Spring— 1-2 Shift

section of the accumulator is exhausted to the sump. Accumulator

The23a for also hek ol forward Cov-or and Seal Am-;y— 1-2
engagement. Accumulator

Ring—2 1/ 16 Retaining
Type HU Internal

7B264 Retainer—2-3 Shift
Accumulator Piston

TF285 Spring—2-3 Shift
Accumulator Piston .

TF249 Seal—2-3 Accumulator
Piston - Lower

TF251 Piston—2-3 Shift
Accumulator

7F250 Seal—2-3 Accumulator
Piston - Upper

19897 Thunderbird, Cougar July 1898
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DESCRIPTION AND OPERATION (Continued)

Transmission Electronic Control System

The powertrain control module (PCMX 12A650) and its
input / output network control the following
transmission operations:

@ shift scheduling
@ line pressure (shift feel)
# torque converter clutch

The transmission control is separate from the engine
control strategy in the PCM, although some of the
input signals are shared.

The PCM receives some input signals from
engine-related sensors, including:

® mass air flow sensor (MAF sensor)(12B579).

® engine coolant temperature sensor (ECT
sensor)(12A648).

® barometric pressure sensor (BARO sensor).

These signals provide information to the powertrain
control module about the load and climate under which
the engine is operating. Some other inputs are based
on driver inputs, such as accelerator pedal position
which is related to the powertrain control module by
the throttle position sensor (TP sensorX9B989). Still
other inputs are provided by:

® transmission components.
#® output shaft speed (OSS) sensor.

@ transmission range (TR) sensor (controlled by driver
placement of the shift lever).

@ transmission fluid temperature sensor (TFT sensor).

Using all of these input signals, the powertrain control

module can determine when the time and conditions

are right for a shift or torque converter clutch

application. The PCM can also determine the line

pressure needed to optimize shift feel. To accomplish

these functions, the PCM controls four electronic

solenoids:

® two on/off shift solencids (7G484)

® one pulse- width modulated torque converter clutch
solenoid (TCC solencid)(7G 136) for torque

converter clutch (TCC) control or “controlled slip"
of the torque converter clutch

® an electronic pressure control (EPC) solencid for
line pressure control

The powertrain control module receives and sends
electrical signals that are used to make the
mmn more responsive to driver and vehicle

The driver demands are transmitted to the powertrain
control module through four components:

¢ Transmission range selector lever—The driver's
demand for a particular gear range is translated into
an electrical signal for the powertrain control
module by the transmission range (TR) sensor.

® Accelerator pedal—The driver's demand for
torque and acceleration are sent mechanically to
the throttle body (SES26) on the engine. A throttle
position sensor then transiates this mechanical
motion into an electrical signal and sends it to tha
powertrain control module.

® Brake pedal—A brake on/off (BOQ) switch tells
the powertrain control module when the brake is
applied, indicating the driver demand to disengage
the torque converter (7802).

® Transmission Control Switch—A momentary
contact switch, located on the side of the
transmission range selector that allows the driver to
manually select three or four speed operation.

1887 Thunderbird, Cougar July 1986


https://procarmanuals.com

=N

07-01-18 Transmission, Automatic—4R70W

07-01-18

DESCRIPTION AND OPERATION (Continued)

ProCariviarmuals com

Transmission Electronic Control System

IGNITION
COILS 12029

CRANKSHAFT
POSITION

SENSOR
(CKP) 6C315

ELECTRONIC IGNITION (EIl) SYSTEM .

VEHICLE SPEED

TEMPERATURE (ECT) SENSOR

INTAKE AIR
TEMPERATURE
(IAT) SENSOR

D14590-B
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Transmission, Automatic—4R70W

Powartrain Control Module (PCM) 12A650:

The operation of the transmission is controlled by the
powertrain control module. Many input sensors
provide information to the powertrain control module.
The powertrain control module then controls
actuators which determine transmission operation.

DTCs: POBOS, P 1605, POB03

Transmission Control Switch (TCS) and
Transmission Control H&:Imtor Lamp (TCIL) TG550:
{Cont'd)

Engine Coolant Temperature (ECT) Sensor 12A648:

The engine coolant temperatura sensor detects
temperature of engine coolant and supplies
information to the powertrain control module. The
engine coolant temperature sensor is installed into
the heater outlet fitting or cooling passage on the
engine. For engine cortrol applications, the ECT
signal is used to modify ignition control, EGR flow and
air- to-fuel ratio as a function of engine coolant
temperature. On electronic instrument clusters, the
ECT output is used to control the coolant temperature
indicator. The ECT sensor is used to control torque
converter clutch operation.

Symptoms: Torque converter clutch will always be
off, resulting in reduced fuel economy.

DTCs: PO117,P0O118,P1116,P1117

DTC: P1780 tested during Key On Engine Off (KOEQ)

Salf-Tast.

Actuator: Transmission Control Indicator Lamp

(TCIL)

Symptoms:

# FAILED ON —Overdrive cancel mode always
indicated, no Hashing tor EPC circuit shorted or
monitored sensor failure,

# FAILED OFF —Overdrive cancel mode naver
indicated, no flashing for EPC circuit shorted or
monitored sensor failure.

DTC:N/A

Transmission Fluld Temperature (TFT) Sansor
TH141:

Intake Air Temperature (IAT) Sensor 12A697:

The intake air temperature sensor provides the
saquential fuel injection (SF1) system with mixture
(fuel and air) temperature information. The intake air
temperature sensor is used both as a density
corrector for air flow calculation and to proportion
cold enrichment fuel flow. The intake air temperature
sensor is installed in the air cleaner outlet tube and
provides the fuel system with mixture temperature
information. The intake air temperature sensor is
used in determining EPC pressure.

Symptoms: Incorrect EPC pressure, either high or
low, will result in either harsh or soft shifts.

DTCs: PO112,PD113,PO114

The transmission fluid temperature (TFT) sensor is
located on the transmission main control valve body.
Itis a temparature sensitive device called a
thermistor. The resistance value of the TFT will vary
with temparature change. The powertrain control
module monitors the voltage across the TFT to

determine the temperature of the transmission fluid.
The powartrain control module uses this valtage
signal to determine whether a cold start shift
schedule is necessary. The shift schedule is
compensated when the transmission fluid is cold. The
powertrain control module also inhibits torque
converter clutch operation at low transmission fluid
tempearatures and corrects EPC pressures for
temperature.

Symptoms: Torque converter clutch (TCG)
engagement and stabilized shift schedules happen
too soon after a cold start.

DTCs: PO712, POT13, P1711, P1783, P1T10

Transmission Range (TR) Sensor TA247:

Transmission Control Switch (TCS) and
Transmission Control Indicator Lamp (TCIL) 7G550:

The transmission control switch is a momentary
contact switch. When the switch is pressed, a signal
is sent to the powertrain control module to allow
automatic shifts from first through fourth gears or first
through third gears only, The powertrain control
module energizes the transmission control indicator
lamp (TCIL) when the switch is off. The TCIL indicates
overdrive cancel mode activated (lamp ON) and EPC
circuit shorted (lamp flashing) or monitored sensor
failure.

Sensor: Transmission Control Switch (TCS)
Symptoms: No overdrive cancel when switch is

cycled.

The processor sends a voltage signal to the
transmission range (TR) sensor. The TR sensor
incorporates a series of step-down resistors which
act as a voltage divider. The processor monitors this
voltage which corresponds to the position of the
manual control lever (P, R, N, €, 2, 1). The TR sensor
is located on the cutside of the transmission at the
manual control lever. The TR sensor determines
desired gear and EPC pressure. The TR sensor also
contains circuits for Park / Neutral and backup lamps.
Symptoms: Engagement concerns, wrong gear, no
shifts, increase in EPC pressure.

DTCe: POTO7, POT08, P1705, POTOS

(Continued)
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Stoplight Switch 13480:

The brake on/off (BOO) switch tells the powertrain

control module when the brakes are applied. The

switch closes when brakes are applied and opens

when they are released. The BOO switch will also

disengage torque converter clutch when the brake is

appliad.

Symptoms:

#® Failed ON—torque converter clutch will not engage
at less than one-third throttle.

#® Failed OFF (or not connected)—torque converter
clutch will not disengage when brake is applied.

DTCs: P1703

Mass Air Flow (MAF) Sensor 12B579:

Electronic Ignition (El) System:

The electronic ignition system consgists of the
powertrain control module, a crankshaft position
sensor and two 4-tower ignition coils. The crankshaft
position sensor sends a crankshatt position signal to
the poweartrain control module. The powertrain control
module then sends the appropriate ignition signal to
the ignition coils. The powertrain control module also
uses this signal in the transaxle strategy as well as
wide open throttle (WOT) shift control, torque
converter clutch control and electronic pressure
control.

Symptoms: Harsh engagement and shifts, late WOT
shift and no torque converter clutch engagement.
DTCs: PO300-PO308, PO340, P1351 through P 1364,
P0O320

The mass air flow sensor directly measures the mass
of air flowing into the engine. The sensor outputis a
DC (analog) signal ranging from 0.5 voit to 5 volts
used by the powertrain control module to calculate
fuel injector pulse width. For transmission strategies
this mass air flow sensor is used for EPC pressure
control, shift and torque converter clutch schaduling.
The powertrain control module uses this signal for
EPC pressure control, shift and torque converter
clutch scheduling.

Symptoms: High /low EPC pressure, incorrect shift
schedule, incorrect converter engagement
scheduling and symptoms similar to a throttle
position (TP) sensor malfunction.

DTCs: PO102, PO103, P1100, P1101

Throttle Position (TP) Sensor 98989:

The throttle position sensor is a potentiometer
mounted on the throttle body. The TP sensor detects
the position of the throttle plate and sends this
information to the powertrain control module as a
varying voltage signal. The powertrain control module
uses this signal to control shift schaduling, EPC
pressure control and torque converter clutch control.
Symptoms: Harsh engagements, firm shift feel,
abnormal shift schedule, torque converter clutcia
does not engage, torque converter clutch cycling.

DTCs: PO122,PD123.P1120, P1124

Air Conditioning Clutch (A/C Clutch) 2884:
OEM Factory Installed

Output Shaft Speed Sensor (05S) TH103:

An electromagnetic clutch is energized when the A/ C

cycling switch closes. The A/C eycling switch is

located on the suction accumulator / drier. The

closing of the switch contacts completes the circuit

to the A/ C clutch and draws it into engagement with

the compressor driveshaft. The powertrain control

maodule uses this signal to adjust EPC pressure when

the air conditioning clutch is engaged to compansate

for additional load on the angine.

Symptoms:

@ Failed ON —EPC pressure slightly low with A/C
OFF.

® Failed OFF —EPC pressure slightly high with A/C
ON.

DTC: P1460

The output shaft speed (OSS) sensor is a magnetic
pickup, located at the output shaft ring gear that
sends a signal to the powertrain control module to
indicate transmission output shaft speed. The
powertrain control module uses this signal for torque
converter clutch control, shift scheduling, used in
detarmining EPC pressure.

Symptoms: No converter engagements, harsh shifts,
abnormal shift schadules.,

DTC: FO720, PO7T21

Vehicle Speed Sensor (V55) 9E731:

The vehicle speed sensor is a magnetic pickup that
sends a signal to the powertrain control module. This
VSS signal tells the PCM vehicle speed. The PCM
uses this signal to modify upshift schadules.
Symptoms: Shift angagement/disengagement
(hunting) on grades.

DTC: PO500, PO503, P 1500, P1501, PO501
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Shift Solenoid Assembly, Shift Control Solenoids 1
and 2 (TG484):

Electronic Pressure Control (EPC) Solenoid 7G383:
(Cont'd)

Two ON/OFF shift solenoids are used for electronic
shift scheduling. One unit containing the two shift
solenoids is located in the main control valve body.
The shift solenoids are two- way, normally closed
style. Shift solenoids (SS-1 and S5-2) provide gear
salection of first through fourth gears by controlling
the pressure to the three shift valves.

S55-1 Symptoms: Improper gear salection depending
on failure mode and manual lever position.

#® Failed ON—first and fourth gear only.

® Failed OFF—second and third gear only.

DTCs: POT50", PO751**, POTB1**, POTB2" ",
PO783**,P1751,P1714

55-2 Symptoms: Improper gear selection depanding
on failure mode and manual lever position.

® Failed ON—third and fourth gear only.

& Failed OFF—first and second gear only.

DTCs: PO7T55 ", POTS56" ", PO782" ", PO7B3" ",
P1768,P17156

55-1 and $5-2 Symptoms:

& Both failed ON—fourth gear only.

® Both failed OFF —second gear only.

DTCs: PO7T50", POT51, PO7T55", POT56

* Dutput eireuit check, generated only by electrical
conditions.

** May also be generated by some non-electrical
transmission component condition.

DTCs: P1746*, P1T4T"

* Qutput circuit check, generated only by electrical
conditions.

** May also be generated by some non-electrical
transmission component condition.

REFERENCE: SOLENOID OPERATION CHART #701

07-01-21

Solenolds
Transmission PCM
Range Selactor Commanded
Laver Position Goar 851 | 852 | TCC
P/R/N 1 ON OFF HD
D 1 ON OFF HD
D 2 OFF OFF EC
D 3 OFF ON EC
D 4 ON ON EC
D
w /0D OFF
1 1 ON OFF HD
2 2 OFF OFF EC
3 3 OFF ON EC
Manual 2 2 OFF | OFF EC
Manual 1 1 oM OFF HD
1" 2 OFF OFF EC

Torque Converter Clutch (TCC) Solenoid 7G136:

The torque converter clutch solenoid is used to

control the apply and release of the torque converter

clutch.

Symptoms:

& Falled ON —engine stalls in second gear (D, 2
range) at low idle speeds with the brake applied.

#& Failed OFF —torque converter clutch naver
engages.

DTCs: POT41° ", POT43" , P1744"" P1T41"",

P1742, P1743,P1T6T, P1740

* Qutput circuit check, generated only by electrical

conditions.

** May also be generated by some non-electrical

transmission component condition.

& When a manual pull-in cccurs above a calibrated speed the
transmission will downshift irom the higher gear until the
vihicle speed drops balow this calibrated speed.

EC = Electronically Controlled

HD = Hydraulically Disabled

DIAGNOSIS AND TESTING

Electronic Pressure Control (EPC) Solenoid 7G383:

The electronic pressure control (EPC) solenoid

regulates transmission EPC pressure. EPC valve

pressure is used to control line pressure and the 2-3

backout valve function,

Symptoms:

® Failed ON —Minimum EPC pressure (minimum
capacity), limit engine torque (alternate firing).

# Falled OFF — Maximum EPC pressure, harsh
engagements, harsh shifts.

{Continuad)

Diagnostic Strategy

Troubleshooting an electronically controlled automatic
transmission is simplified by using the proven method
of diagnosis. One of the most important thklgu to
remember is that there is a definite procedure

follow. DO NOT TAKE SHORT ctrrsnnnswuls
THAT CRITICAL CHECKS OR ADJUSTMENTS
HAVE ALREADY BEEN MADE. Follow the
procedures as written to avoid missing critical
components or steps.
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DIAGNOSIS AND TESTING (Continued)

=

To properly diagnose a concern, the technician should
have the following publications available:

@ Transmission Reference Manual

® Powertrain Control/ Emissions Diagnosis Manual'

® Oasis Messages

® Technical Service Bulleting (TSBs)

® Electrical and Vacuum Troubleshooting Manual
(EVTM)

These publications provide the information required
when diagnosing transmission concerns.

Using the Diagnostic Flow Chart as a guide, follow the
steps as indicated.

Preliminary Inspection

® Know and understand the customer's concern.

@ \erify the concern by operating the vehicle.

#® Check the fluid level and condition.

@ Check for non-factory add-on items.

® Check shift linkages for proper adjustment.

® Check TSBs and Oasis messages for the concern,

Frocarividaliudls.COITI

Diagnostics

® Perform on-board diagnostic procedures (KOEO,
KOER).

® Record all diagnostic trouble codes (DTCs).

® Repair all non-transmission codes FIRST,

® Repair all transmission codes SECOND.,

® Erase all CONTINUOUS codes and attempt to
repeat them.

® Repair all continuous codes,

® If ONLY PASS codes, proceed to Diagnosis by
Symptom Charts for further information and
diagnosis.

By following the diagnostic sequence the service

technician will be able to diagnose and repair the

concern the first time.

1 Canbe purchased as a separate tem.
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Diagnostic Flow Chart

* Know and understand the customer's concem
Rﬁ-m « Check fluid level and condition
.vw%mﬂymmww ) lhd-ldrlplkh
. cause
o EIvbk shit ko in overdrive any point in this diagnoetic flow
Byt NO « Chock T5B's ang OASIS for vehise concem chart, “go to” the last action box.
Boxes * Perform “Quick Test” both KOEO & KOER
2 » Racord all codas
YES
Faultcodes YES MF:'W NO Pass codes
T, o |
1 7
Goto by symptom™
all hard DTC ocodas.
. anl'n;:a.rw
PCED first, then Service Manual
Transmission
Ara thare NO
Are continuous NO %M“m
tesl mamory perform
W:I-grmnl b
YES
YES
Clear codes and
cycle test
Did continuous NO

ADOS18-A
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Preliminary Inspection

The following items must be checked prior to beginning
the diagnostic procedures.

Know/Understand The Concern

In order to properly diagnose a concern you must first
understand the customer complaint or condition.
Customer contact may be required in order for the
technician to begin to verify the concern. You must
understand the conditions as to when the concern
occurs. For example:

#® hot or cold vehicle temperature.
® hot or cold ambient temperature.
@ vehicle driving conditions.

After understanding when and how the concern occurs
then proceed to verifying the concern.

=

Verification of Condition

— This section provides information which must be used
- in both determining the actual cause of customer
- concerns and performing the appropriate service

) procaduras,

g NOTE: Some transmission conditions may cause
— engine concerns. An EPC short circuit may cause
O alternate firing. The torque converter clutch not

T disengaging will stall the engine.

5 The following procedures must be used when verifying

) customer concerns for transmission:

; Required Equipment

® Rotunda Transmission Tester 007-00130 or
equivalent

® 007-00128 MLP-C Cablae

® 007-00122 AODE /4RTOW Cable and Overlay

® New Generation Star (NGS) Tester 007-00500 or
equivalent

® Rotunda 73 Digital Multimeter 105-R0051 or
equivalent

® Transmission Range (TR) Sensor (MLPS) Alignment
Tool T93P-70010-A

® Rotunda 104 Pin Breakout Box 014-00950 or
equivalent

Determine Customer Concern

® hot or cold vehicle operating temperature
@ hot or cold ambient temperatures

® type of terrain

® vehicle loaded/unloaded

® city/highway driving

Check Fluid Level and Condition
Fluid Level Check

CAUTION: To prevent transmission damage, do
not drive vehicle if fluid level is below the bottom
hole in fluid level indicator.

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

Under normal circumstances, you need to check the
fluid level of the transmission during normal
maintenance and change at 48,000 km (30,000
miles), since the vehicle does not use up transmission
fluid. However, if the transmission is not working
properly, for instance, the transmission may slip or
shift slowly, or you may notice some sign of fluid
leakage, the fluid level should be checked.

It is preferable to check the transmission fluid level at
normal operating temperature after approximately 32
km (20 miles) of driving. However, if necessary, you

can check the fluid level without having to drive the
vehicle to obtain a normal operating temperature if
outside temperature is above 10°C (50°F).

CAUTION: Your vehicle should not be driven if the
fluid level is below the bottom hole on tha fluid
level indicator and outside temperature is above
10°C (50°F).

When checking fluid at normal operating temperature,
the fluid level should be within the crosshatched area
on the fluid level indicator. When the vehicle has not
been driven, and outside temperature is above 10°C
(50°F), the fluid level should be between the holes in
the fluid level indicator.

____FLUID LEVEL AT OPERATING
TEMPERATURE 66°C-77°C (150°F-170°F)

FLUID LEVEL AT ROOM TEMPERATURE
10°C-35°C (50°F-95°F)

¥ 00 NOT DRIVE MARK AV0288-A

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

Check fluid level as follows:

1. With transmission in PARK, engine at curb idle
rpm, foot brakes applied and vehicle on level
surface, move the transmission range selector
lever through each range. Allow time in each
range to engage transmission, return to PARK,
apply parking brake control (2780) and block
wheels. Do not turn off the engine during the fluid
level check.
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2. Clean all dirt from the transmission fluid level
indicator cap before removing the fluid level
indicator from the fluid filler tube.

3. Pull the fluid level indicator out of the fluid filler
tube, wipe it clean, and push all the way back into
the tube. Make sure it is fully seated.

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

it necessary, add enough fluid through the fluid
filler tube to raise the level to the correct

Do not overfill the transmission. This will result i in
foaming, loss of fluid through the vent and
possible transmission malfunction. If overfill
occurs, excess fluid must be removed.

5. Install the fluid level indicator, making sure it is
fully seated in the fluid filler tube.

lf the transmission fluid level is correctly
established at 21°-35°C (70°-85°F), it will
appear in the cross-hatch area on the fluid level
indicator when the transmission reaches an
operating temperature of 66°-77°C
(150°-170°F). Do not overfill or underfill.

Underfill can result in transmission 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 leval is checked when the
fluid is at room temperature, the fiuid level
indicator could indicate that fluid should be added
if the fluid level indicator is misread. If fiuid is
added at this time, an overfill condition could
result when the fluid reaches operating
temperatures of 66°-77°C (150°-170°F) (fiuid
level indicator hot to touch).

High or Low Fluid Level

A fluid level that is too high may cause the fluid to
become aerated due to the churning action of the
rotating parts of the transmission. Aerated fluid will
cause erratic control pressure, and the aerated fluid
may be forced from the vent.

A fluid level that is too low will affect transmission
operation. Low level may indicate fluid leaks that may
cause transmission damage.

Adding Fluid

CAUTION: Use of any fluid other than specified
could result in transmission malfunction or
fallure.

If you need to add fluid, use Motorcraft MERCON®
Multi-Purpose (ATF) Transmission Fluid XT-2-QDX or
equivalent fluid meeting MERCON® specification.
Before adding any fiuid, be sure that the correct type
will be usad.

Add fluid in 0.25L (1/ 2 pint) increments through the
filler tube to bring the level to the correct area on the
dipstick. If an overfill occurs, excess fluid must be
removed.

Fluid Change—Drain/Refill

MNormal maintenance and lubrication requirements
necessitate periodic automatic transmission fluid
changes. If a major service, such as a clutch, band,
bearing, etc., is reql.ﬁrad the transmission mll ha!m to
be removed lnr service,

At this time, the torque converter {7902), transmission
fiuid cooler and fiuid cooler tubes must be thoroughly
flushed to remove any dirt. When used under
continuous or severa conditions, the transmission and
torque converter should be drained and refilled with
fluid as specified.

CAUTION: Use of a fluid other than specified

could result in transmission malfunction and / or
failure.

Refer to the Vehicle Certification Label affixed to the
LH front door lock face panel or door pillar for the
transmission code,

When filling a dry transmission or torque converter,

refer to Specifications for capacity. Check the fluid

level.

Procedures for partial drain and refill, due to in-vehicle

service operations, are as follows:

1. Raise and suitably support vehicle on hoist or
jackstands. Refer to Section 00-02.

2. Place drain pan under transmission.

3. Loosen transmission pan retaining bolts and drain
fluid from transmission.

4. When fiuid has drained to the level of the pan
flange, remove the remaining pan bolts working
from the RH side allowing the pan to lower and
drain slowly.

5. Drain the torque converter by removing the
torque converter drain plug.
6. After the torque converter has been drained,

install a new torque converter drain plug and
tighten to 28-30 N-m (2 1-22 |b-ft).

7. When all fluid has been drained from the
transmission, remove and thoroughly clean the
transmission pan.

B. Clean, inspect and install the pan-to-case gasket
on the transmission pan and install transmission
pan on transmission.

9. Lower vehicle.

10. When filling a dry transmission and converter,
start with a minimum of 8.1 liters (6.5 quarts).
Refer to Specifications for capacity.

11. Fill transmission to proper level using Motorcraft
MERCON® Multi-Purpose (ATF) Transmission
Fluid XT- mnxmmmﬂuid meeting
MERCON® specification

Transmission Fluid Condition Check
1. Make the normal fluid check as described.
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2. Observe color and odor of the fluid. it should be
dark reddish, not brown or black. Odor can
sometimes indicate that there is an overheating
condition or clutch disc or band failure.

3. Use a clean, lint-free cloth to wipe the fluid level
indicator. Examine the stain on tissue for
evidence of solids (specks of any kind) and for
antifreeze signs (gum or varnish on fiuid level
indicator).

If specks are present in the fluid or there is
evidence of antifreeze, the transmission 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 transmission pan, the transmission must be
disassembled and completely cleaned and
serviced. This includes cleaning the torque
converter (7902)transmission cooling system. it
would be a waste of time to perform any further
checks before cleaning and servicing the
transmission. During disassembly and assembly,
all overhaul checks and adjustments of
clearances and end play must be made. After the
transmission has been serviced, all diagnosis
tests and adjustments listed in the Diagnosis by
Symptom chart must be completed to ensure the
concern has been corrected,

Road Testing Vehicle

The Shift Point Road Test and Torque Converter
Clutch Operation Test provide diagnostic information
on transmission shift controls and torque converter
operation.

Shift Point Road Test

This test verifies that the shift control system is

operating properly.

1.  Bring engine and transmission up to normal
operating temperature.

2. Operate vehicle with transmission range selector
lever in @) position.

3.  Apply minimum throttle and observe speeds at
which upshift occurs and torque converter
engages (refer to Shift Speed chart).

MNOTE: Shift speed ranges are approximate for all

applications. For specific applications (engine, axle

ratio and application) refer to the Automatic

Transmission Specification issue FPS-12180-97.

dlivialiudls.CUITI

PN

—P1o

4RTOW SHIFT SPEEDS

4RTOW SHIFT SPEEDS (Cont'd)
Throttie
Position Range shift (MPH)
Q 3.4 28-d4
Closed [ D] 4-3 36-25
Throtthe
()] 3-2 18-11
(D] 21 10-6
Wide Open (D] 1-2 34-55
()] 23 62- 100
e 3-2 7825
Q 2.1 40-10

Throttle
Position Range shift (MPH)
Light Throttle | €) 1-2 7-16
© 2-3 18-30
(Continuad)

4. With vehicle in OVERDRIVE (fourth gear), press
transmission control switch. Transmission should
downshift to third gear. Remove foot from
accelerator pedal; engine braking should occur.

5. Press accelerator pedal to floor (WOT).
Transmission should shift from third to second
gear, or third to first depending on vehicle speed.
Torque converter clutch should disengage and
then reapply.

6.  With vehicle in € position above 80 km/h (50
mph) and less than half throttle, move the
transmission range selector lever from @
position to manual 2 position and remove foot
from accelerator pedal. Transmission should
immediately downshift into second gear. With
vehicle remaining in manual 2 position, move
transmission selector into manual 1 position, and
release accelerator pedal. Transmission should
downshift into first gear at speeds BELOW 48-56
km/h (30-35 mph).

7. [If transmission fails to upshift/ downshift or torque
converter clutch does not apply and release,
refer to Diagnosis by Symptom Routines.

Torque Converter Diagnosis

Prior to torque converter replacement all diagnostic
procedures must be followed. This is to prevent the

unnecessary replacement of a good torque converter,
Only after a complete diagnostic evaluation can the
decision be made to replace the torque converter.

Begin with the normal diagnostic procedures as
follows:

@ Preliminary Inspection
#® Know and Understand the Customers Concern
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® Verify the Concern

a. Perform the Torque Converter Clutch
Operation Test, refer to procedure in this
section.

b. Run On-Board Diagnostics, refer to procedure
in this section.

c. Repair all non-transmission related DTCs first.

d. Repair all transmission DTCs. Rerun On-Board

Diagnostic to verify repair.

@. Perform Line Pressure Test, refer to procedure
in this section.

f. Perform Stall Speed Test; refer to procedure in
this section.

g. Diagnosis by Symptom Routines;refer to
procedure in this section.

h. Use theindex to locate the appropriate routine
that best describes the symptom(s). The
routine will list all possible components that
may cause or contribute to the symptom.
Check each component listed, diagnose and
service as required, before servicing the
torque converter.

@ Perform Diagnostic Procedures.

Torque Converter Clutch Operation Test

This test verifies that the torque converter clutch

control system and the torque converter are operating

properly.

1. Perform Quick Test as described. Check for
DTCsPO741,P1741,P0O743,P1742, P1743 and
P1744. Refer to Pinpoint Test C for diagnosis.

2. Connect a tachometer to engine.

3. Bring engine to normal operation temperature by
driving vehicle at highway speeds for
approximately 15 minutes in @position.

4. After normal operating temperature is reached,
maintain a constant vehicle speed of about 80
:tnnr;: h (50 mph) and tap brake pedal with the left

6. Engine rpm should increase when brake pedal is
tapped, and decrease about five seconds after
pedal is released. If this does not occur, refer to
Torque Converter Operation Concerns in the
Diagnosis by Symptom Routines.

6. I vehicle stalls in © or manual 2 at idle with
vehicle at a stop, move transmission range
selector lever to manual 1 position. If vehicle
stalls, refer to Torque Converter Operation
Concerns in the Diagnosis by Symptom Routines.
Service as required. If vehicle does not stall in g
refer to Electrical Diagnosis for PCM and Vehi
Harness Diagnosis in Pinpoint Test C.

Visual Inspection
This inspection will identify modifications or additions
to the vehicle operation system that may affect
diagnosis.
a. Vehicle modification
b. Electronic add-on items:
® air conditioning
® generators (alternators)
& gngine turbos
e cellular telephones
® cruise controls
® CB radios
® linear boosters
#® backup alarm systems
® computers
c. Leaks (Refer to Leakage Inspection)

d. Proper linkage adjustments (refer to Section
o7-08)

e, These items, if not installed properly, will affect
powertrain control module or transmission
function. Pay particular attention to add on wiring
splices in the powertrain control module harness
or transmission wiring harness, abnormal tire
size, or axle ratio changes.

Check TSBs and OASIS

Refer to all technical service bulletins and OASIS
messages which pertain to transmission concerns and
follow the procedures as described.

Perform On-Board Diagnostics

After a road test, with the vehicle warm and before
disturbing any connectors, perform the Quick Test
using the Rotunda New Generation Star (NGS) Tester
007-00500 or equivalent. Refer to the Powertrain
Control/ Emissions Diagnosis Manual®,

2 Ganbe purchased as a separate item.

1897 Thunderbird, Cougar July 1986



https://procarmanuals.com

07-01-28

Transmission, Automatic—4R70W

07-01-28

DIAGNOSIS AND TESTING (Continued)

Diagnostics

Diagnosing an electronically controlled transmission is
simplified by using the following procedures. One of
the most important things to remember is that there is
a definite procedure to follow. DO NOT TAKE SHORT
CUTS OR ASSUME THAT CRITICAL CHECKS OR
ADJUSTMENTS HAVE BEEN MADE. Follow the
procedures as written to avoid missing critical
components or steps. By following the diagnostic
sequence, the service technician will be able to
diagnose and repair the concern the first time.

On-Board Diagnostics With NGS

~ The Quick Tests are in the Powanrairg
Control/ Emissions Diagnosis Manual®. These tests
can be used to diagnose the powertrain control
module (PCMX 12A650), sensors and actuators of the
4R70W transmission.

The following is a guide for using the On-Board
Diagnostic (OBD) Quick Tests and the Rotunda New
Generation Star (NGS) Tester 007-00500 or
equivalent, with some special considerations to
remember:

NOTE: For detailed instructions and other diagnostic
methods using the NGS, refer to the Powertrain
- _ Control/ Emissions Diagnosis Manual® or NGS
3 instruction guide.

< NOTE: if using a generic scan tool, refer to the

= Powertrain Control / Emissions Diagnosis Manual® for
~ instructions on performing OBD procedures.

£ Quick Test 1.0—Visual Inspection

Perform the Visual Check and Vehicle Preparation
~ procedures as described in the Powertrain
Control/ Emissions Diagnosis Manual®.

Inspect the following:

@ air cleaner and inlet ducting.

@ all engine vacuum hoses for damage: leaks, cracks,
blockage, proper routing, etc.

® PCM system wiring harnesses for proper
connections, bent or broken pins, corrosion, loose
wires, proper routing, etc.

® powertrain control module, sensors and actuators
for physical damage.

® engine coolant for proper level.
@ transmission fluid for proper level and condition.

® any NON-factory installed items wired into the
transmission or PCM harnesses,

NOTE: Perform all necessary servicing before
continuing with Quick Tests.

Quick Test 2.0—Set Up

Connect Rotunda New Generation Star (NGS) Tester
007-00500 or equivalent to data link connector (DLC).

The following are procedures to run OBD |l
procedures.

n be purchased as a separate item.

Vehicle and Tester Preparation

Prepare the vehicle as follows:

@ Place transmission range selector lever in PARK.
® Run engine to operating temperature.

¢ Apply parking brake.

® Block wheels.

@ Turn off all electrical loads including A/C and
defroster. (If A/Cis ON, DTC P 1460 will set.)

Prepare the NGS as follows:
' (NSERT INTO BACK OF

POWER CABLE CONNECTOR

D12116-A

@ Turn ignition switch to the OFF position.

® Verify that the proper PROGRAM card is inserted in
the NGS.

e Connect J1962/ 16 way data communication link
(DGLJrcable adapter to the NGS.

® Connect NGS DCL cable adapter securely into the
vehicle's data link connector.

® Connect the NGS power supply cable to the vehicle

battery power supply through cigar lighter or at the
battery with alligator cip adapter.

® Turn the ignition switch to the RUN position, or start
vehicle if necessary.

® ;‘IéeMNGS is now ready to communicate with the

NOTE: Do not replace
Pinpoint Tests first.

Quick Test 3.0—Key On, Engine Off (KOEO)
Some special considerations for Key On, Engine Off

parts based on a code, perform

- Quick Test include the following:

® The KOEO test provides hard Diagnostic Trouble
Codes (DTCs) present at the time of testing.

@ Always service the hard DTCs first.
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Performing KOEO

® Perform visual inspection and vehicle preparation as
required.

® Select '"Vehicle and Engine Selection'’ menu.

® Select year, engine, model with the appropriate
qualifier if needed, for example, transmission or 49
state /California.

® Select ''Diagnostic Data Link"' menu,

#® Select "'Output Test Mode" menu.

#® Select "KOEO On-Demand Self-Test."

® Follow operating instructions from the NGS menu
screen,

® Record all DTCs displayed.

#® Service NON-transmission DTCs first as they can
directly affect the operation of the transmission.
Road test and repeat Quick Test to verify the
service,

Quick Test 4.0—Continuous Memory Codes

Continuous DTCs are concerns which were detected
during normal vehicle operation. These codes are
retained for 40 warm-up cycles.

Some special considerations for continuous testing
include the following:

® The cause of some continuous DTCs may have
been eliminated if KOEO and / or KOER DTCs were
serviced. Always re-test and service any DTCs that
still remain.

® [f DTCs are present, go to the On-Board Diagnostic
Trouble Code Description Chart for service
information. Erase DTC, perform the Transmission
Drive Cycle and repeat all Quick Test procedures
after completing service on the DTCs.

® If the continuous test passes (P1111) and a concern
is still present, refer to the Diagnosis by Symptom
routines, OASIS and TSBs for concern diagnosis.

Performing Continuous Memory Codes

® Select “Vehicle and Engine Selection’’ menu.

® Select year, engine and model with the appropriate
qualifier if needed, for example, transmission or 49
state/California.

® Select ""Diagnostic Data Link"' menu.
® Select "Output Test Mode'' menu.
® Select "'Retrieve Continuous Codes'' menu.

® Follow operating instructions from the NGS menu
screen,

#® Record all DTCs displayed.
® Perform Transmission Drive Cycle Test.

® Rerun Continuous DTC Test, if DTCs have returned,
and service as required. Road test and rerun all

DTC test procedures.

Quick Test 5.0—Key On Engine Running
(KOER)

Th;Engina Running Quick-Test provides hard DTCs
only.

Some special considerations for KOER Quick-Test
include the following:

#® Follow the menu screen instructions as they appear.

® |f a DTC appears after the KOER test, a malfunction
is present. Refer to the On-Board Diagnostic
Trouble Code Description Chart for service
information.

Performing KOER Self-Test

@ Perform visual inspection and vehicle preparation as
required.

@ Select "'Vehicle and Engine Selection’ menu.

#® Select year, engine and model with the appropriate
gualifier if needed, for example, transmission or 49
state/California.

® Select "Diagnostic Data Link'" menu.
#® Select "'Output Test Mode'" menu.
#® Select "KOER On-Demand Self-Test."

#® Follow operating instructions from the NGS menu
screen (example: turn key on, etc.) and perform
Brake On/Off and cycle the tranamiasion control
switch (TCS) on and off, if equipped.

#® Record all DTCs displayed.

® Service all NON-transmission DTCs first as they can
directly affect the operation of the transmission.
Road test and repeat Quick Test to verify service,

Special Test Modes

& Qutput test modes
® PCM Reset Mode (Clearing DTCs)

Output Test Mode

CAUTION: Safety must be observed when using
output test mode. When all outputs are on and
the electric fuel pump is energized, make sure the
fuel system is intact and is not being serviced at
that time. When low speed or high speed cooling
fans are turned on, make sure fan blades are
clear of any obstruction.

NOTE: As a safety precaution, the Output Test Mode
will default to its normal state after ten minutes, after
the vehicle is started or after cycling the ignition
switch off and on.

The Output Test Mode (OTM) aids in servicing output
actuators associated with the PCM system. It allows
the technician to energize and de-energize most of the
system output actuators on command. When entering
OTM, the cutputs can be turned off and on without
controlling the cooling fans. The low and high speed
cooling fans may be turned on separately without
energizing the other outputs.
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Accessing Output Test Mode:

New Generation Star

Enter OTM with the ignition key on and the engine off.

@® Perform the necessary vehicle preparation and
visual inspection,

# Connect scan tool to DLC.

® Select "VEHICLE and ENGINE SELECTION'® menu.

® Select NEW VEHICLE YEAR and MODEL.

#® Enter year, engine, model with the appropriate
qualifier if needed (i.e., transmission or 49
state/ California).

#® Select Diagnostic Data Link.

@ Select PCM - POWERTRAIN CTRL MODULE.
® Select ACTIVE COMMAND MODES.

® Select OUTPUT TEST MODE.

® Turn key on.

@ Follow operating instructions from the menu.

# Select the mode (i.e., ALL ON, ALL OFF, HIGH
| SPEED FAN or LOW SPEED FAN).

— @ Select START to turn outputs ON {may link up to
> PIDs).

) ® Select STOP to turn outputs OFF,

IS PCM Reset Mode

E The PCM reset mode provides a means for the NGS to
[© command the PCM to clear all DTCs. When resetting

E the PCM, a DTC P 1000 will be set in the PCM until all

— OBD Il system or components have been monitored
3 during OBD Il drive cycle.
5 APCM reset;

) @ Clears the DTCs

#® Clears the Freeze Frame Data

#® Clears the Oxygen Sensor Test Data

® Resets the status of the OBD Il System Monitors

@ Sets the DTC P1000

Performing PCM Reset

@ Perform visual inspection and vehicle preparation as
required.

#® Select "'Vehicle and Engine Selection’ menu.

#® Select year, engine, model with the appropriate
qualifier if needed, for example, transmission or 49
state / California.

® Select "“Generic OBD Il Functions’ menu.
® Select "'Clearing ALL Codes."”

@ Follow operating instructions from the NGS menu
screen

® Perform OBD N Drive Cycle—Clear DTC P1000.

Clearing DTC #P1000

In some localities it may become a legal requirement to
pass an Inspection/Maintenance (1/M) test of the
OBD Il System. If the vehicle's OBD Il system or its
battery has just been serviced, the PCM system is
reset to a “'not ready for |/ M testing” condition. To
prepare the vehicle for this test and to clear the DTC
P1000, the OBD Il drive cycle must be performed.

OBD Il Drive Cycle

The following Steps MUST BE RUN IN THE ORDER
SHOWN. If Steps 2, 3 or 4 are interrupted, repeat the
step before proceeding. Any safe driving mode is
acceptable between steps.

Always drive vehicle in a safe manner according to

traffic conditions and obey all traffic laws.

1. Start engine and drive vehicle in typical city stop
and go traffic for at least 10 minutes after if has
reached normal operating temperature.

2. Idle vehicle for at least 45 seconds, then
a{::hazilarateatparﬂhmttlatnnw?E km/h (45
mph).

3. Cruise and maintain a select speed in the range of

48 to 64 km/h (30 to 40 mph) on a level road with
throttle held steady for at least one minute.

4. Cruise and maintain a select speed in the range of
64 to 105 km/h (40 to 65 mph) on a level road
with throttle held steady for at least one minute
and 20 seconds.

5. OBD Il drive cycle has been completed.

Other NGS Features

For further information on other diagnostic testing

features using the NGS or generic scan tool, refer to

the Powertrain Control / Emissions Diagnosis Manual®.

Other diagnostic methods include the following:

® Parameter ldentification (PID) Access Mode, used
to monitor sensors and actuators.

® Freeze Frame Data Access Mode, used to view
emission related data values from specific PIDs.

® Oxygen Sensor Monitor Mode, used to monitor the
Heated Oxygen (HO2S) sensor,
Transmisslon Drive Cycle Test

After performing the Quick Test, use the following
Transmission Drive Cycle Test for checking
transmission continuous codes:

NOTE: The Transmission Drive Cycle Test must be
followed exactly. A malfunction must occur four times
consecutively for DTCs PO781, P1731, PO782,
P1732, PO783, P1733 to be set, and five times
consecutively for continuous DTC PO7T41.

1. Record and then erase Quick Test DTCs.
2. Warm engine to normal operating temperature.
3. Make sure transmission fluid level is correct.

4 Canbe purchased as a separate item,
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DIAGNOSIS AND TESTING (Continued)

4. With transmission in OVERDRIVE, moderately
accelerate from stop to 80 Km/h (50 mph). This
allows the transmission to shift into fourth gear.
Hold speed and throttle open steady for a
minimum of 15 seconds.

5. With transmission in OVERDRIVE, press TCS
(TCIL should illuminate) and moderately
accelerate from stop to 64 Km/h (40 mph). This
allows transmission to shift into third gear. Hold
speed and throttie open steady for a minimum of
15 seconds (30 seconds above 1220 meters
(4000 ft)).

6. Press TCS (TCIL should turn off) and accelerate
from 64Km/h (40 mph) to 80 Km/h (50 mph).
This allows transmission to shift into fourth gear.

Hold speed and throttle position steady for a
minimum of 15 seconds.

7. With transmission in fourth gear and maintaining
steady speed and throttie opening, lightly apply
and release brake (to operate stoplamps). Then
hold speed and throttle steady for an additional
five seconds minimum.

8. Brake to a stop and remain stopped for a
minimum of 20 seconds.

9. Repeat Steps 4 through 8 at least five times.
10. Perform Quick Test and record continuous DTCs.

After On-Board Diagnostics

NOTE: The vehicle wiring harness, powertrain control
module (PCM)(12A650) and non-transmission sensors
may affect transmission operations. Service these
concerns first.

NOTE: After electrical diagnosis has beeéen
and a concern still exists, refer to the Diagnosis by

Symptom charts in this section.

Begin with non-transmission related DTCs, then
service any transmission related DTCs. Refer to the
On-Board Diagnostic Trouble Code Description Chart
for information on condition and symptoms. This chart
will be helpful in referring to the proper manual(s) and
to aid in diagnosing internal transmission concerns and
external non-transmission inputs. The pinpoint tests
are used in diagnosing electrical concerns of the
4R70W transmission. Make sure that the vehicle
wiring harness and the powertrain control module are
diagnosed as well. The Powertrain Control/Emissions
Diagnosis Manual® will aid in diagnosing
non-transmission eélectronic components.

5 Canbe purchased as 8 separate Item.

Before Pinpoint Tests

NOTE: Prior to entering pinpoint tests, check the PCM
wiring harness for proper connections, bent or broken
pins, corrosion, loose wires, proper routing, proper
seals and their condition. Check the powertrain
module (PCMX 12A650), sensors and actuators for
damage. Rerlenatl'\aPawenrah Control/Emissions
Diagnosis Manual.’

if DTCs appear, while performing the on-board
diagnostics, refer to the On-Board Diagnostic Trouble
Code Description Chart for the iate service

procedure. Prior to entering the pinpoint tests, refer to
any TSBs and OASIS messages for 4R70W
transmission concerns.
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PN

PTO

On-Board Diagnostic Trouble Code
Description Chart

Reter to the On-Board Diagnostic Trouble Code

NOTE: The vehicle wiring harness, powertrain control
module and non-transmission sensors may affect
transmission operations. Service these concerns first.

Description Chart for information on Condition and
Symptoms. This chart will be helpful in referring to the

proper manual(s) and to aid in diagnosing internal

transmission concerns and external non-transmission

inputs. The pinpoint tests are used in diagnosing

ical concerns of the transmission. Make sure
that the vehicle wiring harness and the powertrain
control module (PCM)(12AB50) are diagnosed as
well. The Powertrain Control/ Emissions Diagnosis
Manual® will aid in diagnosing non-transmission

electronic components.
ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART
“May also be generated by some other non-electric transmission hardware system.
"‘Output circuit check, generated only by electrical symptoms.
Four Digit
DTC Component Description Condition Symptom Action
ot Voltage drop across |AT Incorrect EPC pressure. Either
PO112 IAT ::;H'.";';?*“ ‘Edi;? exceeds scale set for high or low which will result in :.GTEE
i temperature 125°C (254°F). harsh or soft shifts.
1 Voltage drop across |AT Incorrect EPC preasure. Either
PO113 IAT :.L'T'Iuh::'f:"' :ﬁ::ﬁﬂi axcesds scale set lor high or low which will result in l:g::;g
open temparatura -40°C (-40°F). harsh or soft shifts.
IAT temperatura higher or lower
1AT aut of on-board Rarin on-board diagnostic at Radar ta
hidn e diagnostic range I:u’"m'f’"t" during KOEQ and | o rmal operating temperature. PC/ED
ECT temperatura higher or lower
ECT out of on-board Rerun on-board diagnostic at Refer to
i ik diagnostic range ::';E;Ip“t“ during KOEQ and normal operating temperature. PC/ED
Voltage drop across ECT
i o ECTindicates 125°C | exceeds scale set for ::':::: :":;’::’j;“;“l:'" Refer to
(254°F) temperature 125°C (254°F) i, ;cnn PC/ED
(grounded). Ay
Voltage drop across ECT
ECT indicates -40°C | exceads scale set for Torgue converter cluich wil Rafer to
PO118 ECT - i - always be off, resulting in
(-40°F) temperature -40°C (-40°F) ridoced laslhEion PC/ED
{open circult). g 3
P1124 TP anF"r::III;::r:inhﬂaw TP was not in the correct Rerun at appropriate throttle Refer to
position for on-board diagnostic. | position per application. PC/ED
diagnostic,
Harsh engagemants, firm shift
PO122, PCM has detected an error, Thia | feel, abnormal shift schadule, Referto
PD123, TP TP concem arror may cause a transmission | torque converter clutch does not PC/ED
P1120 concen. engage, Torque converter clutch
cycling.
PO102 High/low EPC pressure,
PO10. MAF system has a malfunction incorrect shift schedule. Refer to
P1 100' MAF MAF concerns which may cause a transmission | Incomect torque converter PC/ED
P1 “:"‘ CORCEm. clutch engagement achaduling.
Symptoms similar to a TP failure,
P%;}m El system has a malfunction Harsh engagements and shifts, Refer to
FMI El El System which may cause a transmission | late WOT shifts, no torque PC/ED
P1351-P 1384 concarn. comvarter clutch angagemant.
m' Torque converter clutch
Piﬁml vss Insufficient VS5 PCM detected a loss of vehicle engages, ahift Rafer to
P'IE{HI input. speed signal during operation. engagement /disengagement PC/ED
PO501 (hunting) on grades.
{Continued)

& Canbe purchased as a soparate item.
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ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART (Cont'd)
“"May also be ganerated by some other non-alectric transmission hardware system.
“Output circult check, generated only by electrical symptoms.
Four Digit
DTC Componant Description Condition Symptom Action
Failed ON or not
connected—torque convertar
Brake not actuated umlf::' EH:;M';:“” jades s Rafer
P1703 BOO during on-board Brake not cycled during KOER. | -2 i hig
diagnostic. ailad OFF or not PC/ED
connected —torque converter
clutch will not disengage when
brake is applied.
Failed ON or not
connected —torque convariar
clutch will not engage at less
BOO switch circult than 1/3 throttle, Referto
P1T03 BOO failad., Braka ON/ OFF circuit failure. Failed OFF or not PC/ED
connected—torque converter
clutch will not disengage when
brake is applied.
A/C or Defrost ON condition :.T e “'1?‘"1"‘“' *’“'ii":h"ij i
— it A/Cclutcheyeling | may result from A/C clutch e Rafer to
prassure awitch error :;l::m:uﬂng on-board Failed ON—EPC pressure PC/ED
x slightly low with A/C OFF.
Incorrect EPC pressure. Either
Intarmittent ECT PCM has detected an 3 Rater to
P111T ECT signal to PCM intermittent signal. m:;!::wlll result in harsh or PCIED
Improper gear selection Refer to
depanding on lailure or mode Solencid
851 or Engine rpm drop not detected and manual lever position. Shift On/OH
POTA1 ** int Nt 1-2 shift error whaen 1-2 shift was commandad | errors may also be due to other Charts.
il b by PCM. internal transmission concems Refar to
(stuck valves, damaged friction Pinpoint
material). Test A.
Improper gear selection Refer to
depending on fallure or mode Solenoid
851 882 or Engine rpm drop not detected and manual lever position, Shift On /Ot
Po7e2** int X | Bart 2-3 shift arror when 2-3 shift was commanded | errors may also be due to other Charta.
VT e by PCM. internal transmission concerns Referto
(stuck valves, damaged friction Pinpoint
material). Tast A.
Improper gear aelaction Referto
depanding on fallure or mode Solenoid
§51.8820r Engine rpm drop not detected and manual lever position. Shift On/ON
POTB3""* |I'Itll'l:lnl.| i 3-4 shift error whan 3-4 shift was commanded | errors may also be due to other Charts.
Pa by PCM. internal transmiasion concems Referto
(stuck valves, damaged friction Pinpoint
material). Test A
1 tail
ffn.i;cﬂp-.:?;:-p::::;d URFEOPST QRN ReMCCoN Refer to
3 551 solenoid circuit Y depending on condition mode
PO750 581 Circuit open or shorted or PCM Pinpoint
failure and manual lever position. See
driver tailure during on-board Solencid On/O# chart Test A,
diagnostic. 3
582 circult fails to provide
voltage drop across solenold. | 'MPTOPSr gsar asiection Reter to
- 552 solencid circult depending on condition mode .
POTSS 552 Circuit open or sharted or PCM Pinpoint
failure driver failure during on-board and manual lever position. See Test A,
diagnostic. Solanoid On/ Off chart.
{Continuad)
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ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART (Cont'd)
“"May siso be generated by some other non-electric transmission hardware system.

Four Digit
DTC

P1747 "

P1746°

PO741*"

TCS not changing

TCIL

Shorted PCM output
driver.

P1711 TFT

Frocariv

PO712

PO720

PO743"°

~ P1705
P1741°*

P1783

PO707,
POT05

PO708

(Continued)

TCC

Description

TCIL circuit failure

‘Output circult check, generated only by electrical symptoms.

Failed ON—Qverdrive cancel
mode on. NO flashing TCIL for
EPC fallure or sensor.

Falled OFF —Overdrive cancel
mode never indicated. NO
flashing TCIL for EPC sensor
failure.

Refer to

TCIL circuit open or shorted. PC/ED

EPC solenoid circuit
failure, shortad
circuit or output
driver.

TCC slippage
detectied.

TFT out of on-board
diagnostic range.

-40°GC (-40°F)
indicated TFT sensor
circuit open.

167°C (315°F)
indicated TFT sensor
circuit grounded.

Insufficlent input from
output shaft speed
8ensor.

TCC solenoid circult

fallure during
on-board-diagnostic.

TR sensor not
indicating PARK
during KOEQ.

Excessive torque
converter clutch
engagement arror,

Tranamission
overtemp condition
indicated.

Voltage through EPC solenoid is
checked. An error will be noted if
lolerance is exceeded.

Short Circuit—Causes minimum
EPC pressure (minimum
capacity) and limits engine
torque (alternate firm).

Voltage through EPC solenoid is | Open Circuit—Causes maximum | Referto
checked. An error will be noted it | EPC pressure, harsh Pinpoint
tolerance is exceedad. engagements and shifts. TestE.

Referto

The PCM picked up an : Transmissgion slippage /erratic Diagnosis

excessive amount of slippage or no torque convarter clutch
during normal vehicle operation. | operation. Flash TCIL.

Rerun on-board diagnostic and

TCS not cycled during self-tast.

cycle switch. No OD cancel
TCS circuit open or shorted. when switch is cycled.
Transmission not at operating Referto
temperature during on-board :":::; .hi;ia tu;:;n;:! Pinpoint
diagnostic. PR v i Test B.
Voitage drop across TFT sensor Reter to

exceeds scale set for Firm shift feel. Pinpoint
temperature -40°C (-40°F) Test B.

Voltage drop across TFT sensor Refer to
exceeds scale set for Firm shift fesl. - Pinpoint
temperatyre of 157°C (3156°F) TestB.

: Harsh shifts, abnormal shift Referto
:IG ”.f::;cw: - l::?‘:: 088 schedule, no torqua converter Pinpoint
an e ' clutch activation. TestF.

TCC solenold circuit fails to Short circuit—Engine stalls in
provide voltage drop across second (OD, 2range) at low idle
solenoid. Circuit open or shornted | speeds with brake applied.

or PCM drive failure during Open circuit—Torque converter
on-board diagnostic. clutch never engages.

On-board diagnostic not run in Rerun on-board diagnostic in Referto

PARK PARK F Ao
: Test D.

Excessive variations In slip Refer to

Engine RPM oscillation is

(engine speed surge) acroas the present in 3rd gear. Pinpoint
Test C.

- Refer to

Tranamission fluid temperature

exceeded 127°C 70°F). Increassa in EPC pressure. I:!:ﬂnt

torque converter clutch.

TR sensor circuit - ' Referto
below minimum I:::::: c:;m:ipm Increase in EPC pressure. Pinpoint
voltage. 9 ; TestD.

TR sensor circuit
above maximum
voitage.

_ Refer to
TR sensor, circuit or PCM Increase in EPC pressure. Pinpoint
indicates open. - TestD
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DIAGNOSIS AND TESTING (Continued)

07-01-35

ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART (Cont'd)

""May also be generated by some other non-eleciric transmission hardware system.
“Output circuit check, generated only by electrical symptoms.
Faour Digit
DTC Component Description Condition Symptom Action
Refer to
Solenold
Improper gear selection On/ON
PO751 581 e e | | Marcnamanl or hvdraulic failure | qepanding on failure mode and Chart.
i manual lever position. Rafer to
Pinpoint
Tast A
Rafaer to
Solenoid
i 4 Improper gear selection On/ON
POT58 ss2 f;f“:ﬂm:ﬂ:fm"f o :‘:::':L";Lﬁ':m':“"“ failure | depending on failure mode and Chart.
; . manual lever position. Refarto
Pinpoint
TestD.
= TCC solancid has failed ON by Refer 1o
P1742 TCC Bﬁ;:::ﬂ;‘;‘g alectric, machanical or hydraulic | Harsh shifts. Pinpoint
" | concern. Tast C.
& TCC solencid has failed OM by Referto
P1743 TCC E;G SRR R electric, mechanical or hydraulic | Harsh shifts. Pinpoint
’ CONCEm. Test C.
Transmission Tha PCM picked up an Transmission slippage / erratic Refer 1o
Tranamiasion i Diagnosis
P1744 (California slinnace detacisd excessive amount of slippage or no torque converter clutch b
only) PRag . during normal vehicle operation. | operation. 5 ¥
ymptom.
Refer to
Solenoid
Shift solencid No. 1 . . Improper gear selection On /Off
P1751 81 functional failure :‘:::“":f;'_‘;’:::;;’""“ failure | depending on failure mode and Chart.
{California only) ’ manual lavar position. Referto
Pinpoint
Tast A.
Refer to
Solenoid
Shitt solencid No, 2 Improper gaar salaction On/ON
P1758" " 552 functional failure ::'::::':fﬂ:; T;L'“Hc fallure | 4 epending on failure mode and Chart.
{California only) e p manual lever position. Refer to
Pinpoint
Test A.
Improper gear selection Refer to
Mechanical fallure of the depending on condition, mode
Pi714 881 §81 malunction. solenoid detected. and manual lever position. See P.;HPSL':I
Solencid Operation Chart. i
Improper gear selection Relerto
: Mechanical fallure of the depanding on condition, mode
PiT18 5s2 ST M. solenoid detected, and manual lever position. See P;"t::'
Solenoid Operation Chart. ”
Diagnosis
& Tha PCM has detected an
Transmission Transmission slippage / errathc by
Pi728 Transmission excessive amounl of slippage
slippage detected. during normal operation. or no torque clutch operation. EéT:tnm
ra.
TCC solenoid circult fails to Short Circult: engine stalls in
TCC solenoid circuit | provide voliage drop across second (O/D, 2 range) at low Referto
P1787 TCC failure during OBD solenoid, Circuit open or shorted | idle speeds with brake applied. Pinpoint
test. or PCM driver failure during OBD | Open Circuit: Torque Converter TestC
Test. never angages.
Failed ON - Engine stalls in 2nd
{0/D 2 Ranges) at low idle Referto
P1740 TCC TCC malfunction. e e S speeds with brake applied. Pinpoint
. Falled OFF - Torque Convartar TestH
never applies.
(Continuved)
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DIAGNOSIS AND TESTING (Continued)

07-01-36

ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART (Cont'd)

““May also be generated by some other non-electric transmission hardware system.
"Output circuit check, generated only by elecirical symptoms.
Four Digit

DTC Componant Description Condition Symptom Action
Harsh shifts, abnormal shift Rafer to
PO721 08s g;?;i"":.s::;d Eg::l::::m cted an sratic schedule, na torgue converter Pinpoint
on ¥ ; clutch engagement. TestF.
P1710 TFT TFTins faikure PCM detected no change in TFT | Firm shifts, increase in EPC, E;::‘:

L during operation. TCIL flashing. Test B

PC/ED—Powartrain Control/ Emissions Diagnosis Manual r

FroCarivianuals.com

Rotunda Transmission Tester

Use Rotunda Transmission Tester 007-00130 and
Rotunda AODE / 4R70W cable / overlay 007-00122 or
equivalent to diagnose electronically controlled
transmissions. The following instructions outlined the
set-up and use of this tester in the pinpoint tests for the

4RTOW.

T Can be purchased as 8 separate item,
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AOQDE Overlay
TRANSMISSION TESTER
mu&mmm_m.
L @) ACDE |
, WCCC
i S ) O
- - mnotusen [ T '::
O Q
T
¢ ¢ ][9 o ¥
D10502-A
Overlays and Adapters NOTE: The tester overlay is labeled for the MCCC

The following transmission tester overlays and
adapters must be used with the Rotunda Transmission
Tester 007-00130 or equivalent to property diagnose
the 4RTOW transmission.

e 007-00128 MLP-C Cable
® 007-00122 AODE/4R7OW Cable and Overlay

Tester Jacks
1. VPWR Pin Jacks (red): VPWR test points for
solenoid circuits.

2. Solenold (MCCC, EPC) Signal Line Pin Jacks
(black): Signal line test points for solenoid
circuits.

solenoid. This is used to test the torque converter
clutch (TCC) solenoid.

3. BAT+ (red) and BAT- (black) Pin Jacks:
Battery reference points when measuring circuits
for shorts.

4. TOT Pin Jacks: Test points for transmission fluid
temperature sensor (TFT sensor).

5. 0SS Pin Jacks: Test points for output speed
shaft sensor (0OSS).

LEDs and Controls

1. Cable Correctly Installed LEDs: When LED is
lit, the cable is installed correctly.
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DIAGNOSIS AND TESTING (Continued)

2. Status LEDs: LED OFF when not activated by
tester (solenoid not activated, open circuit or
signal line short to ground). LED green when
activated by tester and current draw is correct.
LED red when activated by tester and current
draw is excessive (short to battery positive
voltage (B+)). All LEDs light orange during
self-test.

3. Solenoid Activate Buttons: Energize
respective solenocids during click testing and
activate selected circuits during DRIVE mode
testing.

4. Bench/Drive Switch: Selects operating mode,
either BENCH or DRIVE.

5. Solenoid Select/Gear Select Switch: Has
three functions. In BENCH MODE: acts as shift
solenoid selector for click testing. In DRIVE
MODE: acts as forward gear selector in place of
vehicle's PCM-controlled shifting. Hydraulic
safety mechanisms and overrides are built in to
the transmission. In OHMS CHECK:: allows you to
measure resistance (ohms).

Instructions

& The Rotunda Transmission Tester 007-00130 or

O equivalent allows a technician to operate the electrical
© portion of the transmission independent of the vehicle

% () electronics. This allows the technician to determine

(G transmission concerns.

g The transmission tester usage is divided in five steps:
A (1) Preliminary testing and diagnosis

— (2) Installing the transmission tester

[ )(3) Static testing - engine OFF

© (4) Dynamic testing - engine running

(L (5) Removing transmission tester and clearing
diagnostic trouble codes

Preliminary Inspections

Before any diagnostic testing is done on vehicle some
preliminary checks must be performed, as described
below. Be sure to write down findings, especially any
DTCs found, for future reference.

a. Check transmission fluid level and condition.

b. Check for add-on items (phones, computers, CB
radio, etc.).

Visually inspect wiring harness and connectors.
Check for vehicle modifications.

Check shift linkage for proper adjustment.
Verify customer concern:

— upshift, downshift, coasting, engagement,
noise / vibration

Vehicle must be at normal operating temperature.
Perform vehicle on-board diagnostic.

Record all DTCs.

Service all non-transmission codes.

~® a0

-~ Fe

Installation Procedures

Installing the transmission tester at the transmission
connector allows separation of the vehicle electronics
from transmission electronics. Disconnecting normal
vehicle electronics will set additional DTCs and cause
firm shifts. (Disconnecting the transmission connector
defaults transmission to maximum line pressure).

NOTE: During tester usage additional DTCs may be
set. Therefore, it is important that all DTCs are erased
after service has been made. To verify elimination of
all DTCs rerun On-Board Diagnostic.

NOTE: The following manuals should be available to
assist in diagnosis of electronically controlled
transmissions:

— Powertrain Control/Emissions Diagnosis Manual.®

— Transmission Tester Manual (provided with
tester),

— Electrical and Vacuum Troubleshooting Manual
(EVTM).

1. CAUTION: Do not attempt to pry off
connectors with a screwdriver. This will
damage the connector and could result in
transmission concerns.

Disconnect vehicle wiring harness at
transmission connector.

2. Turntester SOLENQID SELECT switch to the
OHMS CHECK position.

3. CAUTION: Route all cables away from heat
source to prevent damage to cables.

Connect appropriate tester interface cable and
overlay to transmission and tester.

4. CAUTION: Route gauge line away from heat
sources to prevent damage to line.

Install a line pressure gauge into line pressure tap
on transmission.

5. Plug transmission tester power supply into cigar
lighter receptacle. At this time, all LEDs should
illuminate for a short period and then turn off. This
is the tester internal circuit check.

6. Position BENCH/DRIVE switch to BENCH mode.
Static Testing—Engine Off

Static testing procedures allow for shop testing of the
transmission in the vehicle or on the bench.
Completion of these tests prove out transmission
electronics.

CAUTION: For resistance checks, be sure the
tester Solenoid Select switch is set to the OHMS
MMEK position or damage to the chmmeter may
result.

Resistance /Continuity Tests—EPC Solenoid

® Set ohmmeter to 100-200 ohm range.
® Connect negative lead of chmmeter to the EPC jack.

& Canbe purchased as a separate item.
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DIAGNOSIS AND TESTING (Continued)

L mCocll':nact positive lead of ohmmeter to the VPWR

® Record resistance.

® Refer to the following charts for values.

If out of specification, refer to Pinpoint Test E.
Resistance/Continuity Tests—Solenoids (SS-1,
§8-2, TCC)

® Set ohmmeter to 100-200 ohm range.

® Connect positive lead of chmmeter to the
appropriate VPWR jack for the solenoid being
tested.

#® Connect negative lead of the ohmmeter to the
appropriate solenoid jack (S5-1, $5-2, MCCC) and
record resistance.

Refer to following charts for values.

If out of specification, refer to Pinpoint Test A
(8S-1,55-2); Pinpoint Test C (TCC).

SOLENOID RESISTANCE
Solenold Ohms
§5-1 20-30
55-2 20-30
TCC 10-16
EPC 2.48-5.88

Resistance/Continuity Tests—Transmission
Fluid Temperature (TFT) Sensor

® Set ohmmeter to 1000 ohm scale.

® Connect ohmmeter positive lead to +TOT jack.
® Connect ohmmeter negative lead to -TOT jack.

® Record resistance. Resistance will vary with
temperature.

#® Refer to the following chart.
If out of specification, refer to Pinpoint Test B.

TRANSMISSION FLUID TEMPERATURE

Resistance
*C °F (Ohmas)
4020 ‘40-4 BETK-284K
181 3 | 2BAK- 100K
0-20 3z2-88 100K-3TK
21-40 B9-104 ATK- 18K
41-T0 105-158 18K-5K
T71-80 158-184 5K-2.TK
81-110 185-230 2.TK-1.5K
111-130 231-268 1.5K-0.8K
131-150 287-302 0.8K-0.54K

Resistance/Continuity Tests— Output Shaft
Speed Sensor (0SS)
® Set ochmmeter to 1000 ohm (K) range.

L] E%rggctthapuaﬁﬁvalaadnfﬂnmmmm

# Connect the negative lead of the chmmeter to the

#® Record resistance.

@ 0SS should be 450-750 ochms.

If out of specification, refer to Pinpoint Test F,

Solenoid Voltage Test

1. Slide MODE switch to BENCH.

2. Setvoltmeter to 20 volt D.C.

3. Determine the solenoid you wish to test and
connect the voltmeter lead as follows:

@ |f testing 551, S52 or 583 solenoid, turn the
SOLENOCID SELECT dial to SS1, 852 or S53
before hooking up leads. If testing EPC or TCC
solenoids, continue.

D16383-A

® Connect the negative lead to the appropriate
solenoid jack.

# Connect the positive lead to the appropriate
VPWR jack.

4. Press the solenoid's ACTIVATE /DEACTIVATE
button and check voltage. The LED should light,
the voltage should change and an audible click
may be heard. See LED status for reading LED
status.

6. Observe and record values.
LED status:

LED turns green when solenoid activates and
OFF when deactivated.

LED turns red if an activated solencid/harness is
shorted to B+.

LED remains off if an activated solencid / harness
is shorted to ground or no continuity.,

Dynamic Testing—Engine On

Dynamic testing is the final step in the transmission
tester usage. It allows the transmission to be proven
out electronically and hydraulically.
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DIAGNOSIS AND TESTING (Continued)

Preliminary Set Up

1. Set BENCH/DRIVE switch to DRIVE mode.

2. Set GEAR SELECT switch to first gear position.
3. Place transmission range selector level in PARK.
4. Start engine.

EPC Solenoid

1. CAUTION: Do not attempt to hold the EPC
switch depressed (minimum line pressure)
and stall the transmission (holding the
vehicle with the brake while depressing tha
throttle with the transmission in gear), as
transmission damage will resuit.

Observe line pressure. Record value. Line
pressure should go to maximum. if not, refer to
the Diagnosis by Symptom Routines for
diagnostic tips or Pinpoint Test E concerning EPC
solenoid.

2. Press EPC switch. Line pressure shoulddrop to a
minimum value. Record value. If not, refer to the
Diagnosis by Symptom Routines or Pinpoint Test
E for the EPC solenoid.

— Transmission Engagements

1. Verify that MODE switch is in DRIVE mode.
Turn GEAR SELECT dial to 1.

Start engine.

Depress EPC switch. Line pressure should drop
to idle pressure.

Whila holding EPC switch down, shift
transmission range selector lever from PARK to
REVERSE.

® Did vehicle shift into REVERSE?

® Was engagement smooth?

Shift from REVERSE to PARK.

5. Depress EPC switch, Line pressure should drop
to idle pressure.

While holding the EPC switch down, shift vehicle
from PARK to DRIVE.
#® Did vehicle shift into DRIVE?
® Was engagement smooth?
Shift vehicle from DRIVE to PARK.

Release EPC switch. Pressure should return to
maximum,

6. With the EPC switch released, repeat Steps 4
and 5, engagements should be firm.
Upshifts /Downshifts

NOTE: Upshifts and downshifts will be firm during this
procedure,

NOTE: Pressure gauges may be removed.

NOTE: These tests should be performed on the road.
If performed on the hoist, the technician may not feel
all shifts when engaged.

r

FroCarivianuals.co
@

LEDs will turn GREEN when shift solenoids (7G484)
are activated and turn OFF when deactivated. Refer
to the appropriate overlay for the proper status shift
sequence of the shift solenocids during upshifts and
downshifts.

1.  Shift vehicle into OVERDRIVE and accelerate to
24 km/h (15 mph), select second gear by
rotating GEAR SELECT switch to second gear
position.

Did vehicle upshift to second gear?
Did appropriate shift solencids
activate / deactivate?

2. Accelerate to 40 km/h (25 mph) and select third
gear position.

Did vehicle upshift to third gear?
Did appropriate shift solenoids
activate/deactivate?

3. Accelerate to 56-72 km/h (35/45 mph) and
select fourth gear position.

Did vehicle upshift to fourth gear?
Did appropriate shift solenocids
activate /deactivate?

4. Reverse the order to downshift,

Does vehicle downshift from fourth to third, third
to second, and second to first?

Did appropriate shift solenoids
activate / deactivate?

Torque Converter Clutch (TCC) Engagement

1. NOTE: This test should be performed on the
road. If performed on a hoist, feeling the torque
converter clutch engage may not be possible.

CAUTION: Do not depress MCCC switch with
transmission in gear and the vehicle ata
stop. Damage to the torque converter clutch
may result.

Accelerate and shift vehicle up into third gear.
Hold speed steady and press the MCCC switch.
Does the torque converter engage?
Does the engine rpm drop?
Did torque converter clutch solenoid (TCC
solenoid)(7G136) activate?
Output Shaft Speed (OSS) Sensor Function
Check

1. NOTE: This test may be performed on the hoist
or on the road.

Set voltmeater to 20 volts AC.
hﬂﬂnﬂct voltmeter positive lead to the (+) 0SS

Connect voltmeter negative lead to the (-) 0SS
jack.

Slowly accelerate vehicle and monitor voitmeter.
Does voltage increase with vehicle speed?

1997 Thunderbird, Cougar July 1896


https://procarmanuals.com

ProCarManuals.com

07-01-41

DIAGNOSIS AND TESTING (Continued)

Transmission, Automatic—4R70W
e e e e e W

07-01-41

continue.,

After you finish testing, continue to *Transmission
Tester Removal and Clearing DTCs" if TR/MLP
testing is not required. f TR/MLP testing is required,

Transmission Range (TR) Sensor Testing
Rotunda TR/MLP Sensor Tester Overlay

‘I'I-l.nl.l‘.lﬂﬂ TESTER

Q

[j Q Q /[ TRmLP seNsORS |

= O &= O

HOLD TO TEST

g
3
2

b

SWITCH TEST

mmmmmmmmmm
BELECTOR TO ALL CEAR POSTIONS:

* LED FOR THE ACTIVE TEST SouaD Ligs ([TEH] oLy FOR THE
TMOHCATED GEAR POSITION,

= iF LSO MALLS TO LMSET PO THAT SILAR ROSITION OR & [T LIOHTS
FOM & DFFEREMT GEAR FOWTION:

« VERIFY TRAILF ALIGNWENT PER SHOP MANUAL AND
« RETEST

mmm mew .E
Hmm 1]

SENSOR TEST
@ COMNECT OHUMTER TO TRALP AMD SI0 AT JAGKE.

" RECORD RESSTANCER B EACH GEAR POSITION WHILE
ST GRAA BELECTOR TO ALL POSITIONS.

@ nerwn o TABLE.
ﬁ  VALUEE AR OUT OF RAMGE, FEFER TD SHOP MANUAL

Q) L) e —a—|
Rl s —
-.;-nlnm
D14406-8
Introduction 1. Preliminary testing and diagnosis.
CAUTION: Do not attempt to pry off transmission 2. Transmission tester installation (Set-Up
grnnt %::Il‘llﬂtﬂr with :;urufddrl"rit'll'hh will Procedure).
mage the connector and could resuit in a :

i A 31 ;ﬂ;m:u:"ﬁu lamp and optional circuit
The transmission tester allows a technician to operate " voltage tests. e
the electrical portion of the transmission range o
sensor. The TR/MLP tester usage is divided into five 5. Transmission tester removal and clearing
steps: diagnostic trouble codes (DTCs).
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DIAGNOSIS AND TESTING (Continued)

Preliminary Testing and Diagnosis

Before any diagnostic testing is done on a vehicle,
some preliminary checks must be performed as
described below. Be sure to write down your findings,
especially any DTCs found, for future reference.

#® Check transmission fluid level and condition.

#® Check for add-on items (phones, computers, CB
radio, etc).

® Visually inspect wiring harness and connectors.
#® Check for vehicle modifications.

® Verify that the shift linkage is properly adjusted in
OVERDRIVE.

® Verify that TR Sensor is properly adjusted in
NEUTRAL.

® Verify customer concern.
— Upshift, Downshift, Coasting, Engagement,
Noise / Vibration
@ Vehicle must be at a normal operating temperature.
#® Perform vehicle On-Board Diagnostic.
® Record all DTCs.
£ @ Service all non-transmission DTCs.

8_ Installation Procedures

D) Installing the Transmission Tester at the TR Sensor
(0 CONNECTOR allows the separation of the vehicle
> electronics from the TR sensor electronics.

C

c NOTE: During tester usage additional DTCs may ba

= set. Therefore, it is important that all codes are erased
— after service has been made. To verify elimination of

8 all DTCs, rerun On-Board Diagnostic.
O NOTE: The following manuals should be available to

= assist in diagnosis of electronically-controlled
[\ transmissions:

® Powertrain Control/Emissions Diagnosis Manual®

® Electrical and Vacuum Troubleshooting Manual
(EVTM).
1. CAUTION: Do not attempt to pry off
connectors with a screwdriver. This will

damage the connector and could result in a
transmission concern.

Disconnect vehicle harness at transmission TR
sensor connector.

2. NOTE: For in-vehicle testing, use the
transmission tester extension cable.

CAUTION: Route all cables away from HEAT
SOURCES to prevent damage to cables.

Set BENCH /DRIVE switch to DRIVE mode. Install
TR/MLP sensor overlay onto tester. Connect
interface cable Rotunda MLP-C Cable 007-00128
or equivalent to transmission tester and then to

the TR sensor connector.

3. Turn test select switch to the TR/MLP SENSOR
TEST position.

4. Plug transmission tester power supply plug into
cigar lighter.

At this time, all LEDs should illuminate for a short
period and then turn off. This is the tester internal
circuit check.

Static testing procedures allow for shop testing of the
transmission in the vehicle or on the bench.
Completion of these tests prove out the TR sensor
electronically.

CAUTION: For resistance checks, be sure that
the tester selector switch is set to the TR/MLP
SENSOR TEST position or damage to the
ohmmeter may result.

Resistance /Continuity Tests
1. Set chmmeter to 1000 ohm range.

2. Connect the positive lead of the ohmmeter to the
TR/MLP jack.

3. Connect the negative lead of the ohmmeter to the
SIGATN jack.

4. Move transmission range selector lever into each
gear position.

5. Record resistance at each position.

Refer to the following chart for values.

7. [lfoutof range, refer to Pinpoint Test D as
described.

o

TR SENSOR RESISTANCE
Resistance (ohms)
Transmission
Range Selector
Laver Position Minimum Maximum
PARK 3770 4807
REVERSE 1304 1583
NEUTRAL 860 807
OVERDRIVE 361 442
SECOND/DRIVE™ 180 232
MANUAL 1 78 a5

Same values for overdrive or O/D CANCEL (DRIVE) on
electronically controlled transmissions. D and Drive (O/D
Cancelled) are in the same tranamission range selector
lever position.

* Same values for SECOND (electronic transmission) or
DRIVE on transmissions with a separate DRIVE and
OVERDRIVE position. ==

Voltage Tests—Park /Neutral, Backup Lamp and
Optional Circuits
1.  NOTE: LED will turn red when the circuit closes
and turn OFF when the circuit is open.
Tester Select Switch to the TR/MLP SENSOR
TEST position,
2. Press and HOLD each button while moving the
transmission range selector lever through EACH
range.
Monitor each LED.

4, The status LED should indicate red only in the
indicated position. Refer to overlay.

w

® GCanbwe purchased os o separale ilam,
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5. [Ifthe LED does NOT indicate red in the desired
position, or indicates red in another position, first
verity TR sensor alignment and then retest. if the
sensor fails, then replace.

Disconnecting The Tester

1. CAUTION: Do not attempt to pry off
connectors with a screwdriver. This will
damage the connector and could result in a

Reinstall vehicle wiring harness. Verify
connection by pulling up on the harness.
Disconnect transmission tester power lead from
vehicle.

Erase all DTCs using the procedures in the
Fﬂwartrl‘gjn Control/Emissions Diagnosis
Manual ™.

Rerun On-Board Diagnostic Tests to receive a

transmission concern. pass code.
Disconnect transmission tester from the TR Verity that the customer concern has been
Sensor connector. eliminated.

Electrical Schematics

Refer to Electrical and Vacuum Troubleshooting
Manual, Cell 29, Transmission Controls for schematic
and connector information.

Transmission Internal Harness

10 Canbe purchased as a separate item.
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Part
Item Number Description
1 |— Shift Solenoid No. 1
2 |— Vehicle Power - Shift
Solenoid
3 |— Torque Converter Clutch
(TCC) Solenoid
4 | — Mot Used
5§ | — Transmission Fluid
Temperature (TFT)
(Continued)

Part
Item Number Description

68 | — Shift Solenoid No. 2

T |— Vehicle Power - Electronic
Pressure Control (EPC)

B | — Vehicle Power - Torque
Converter Clutch (TCC)

8 |— Signal Return - Tranamission
Fluid Temperature (TFT)

10 |— Electronic Pressure Control

(EPC)

Transmission Range (TR) Sensor Connector

Transmission Vehicle Harness Connector

o)
2
12
[
»)
-
&
=3
-
(G
O AKDOBS5-A
o)
-
n Pin
Humbar Circuit Circult Function
32 (R/LB) | Starter Control ADOOZT-A
288 (P/0) | Fused RUN Only Feed
140 Back-up Lamp Pin
(BK/PK) MHumber Circult Circuit Function
33 (W/PK) | Starter Control to Control Module 1 237 (0/Y) | Shitt Solenaid 1
— Naot Used 2 361 (R) Vehicle Pawer
189 (LB/Y) | Transmission Range (TR) Sensor 3 480 (P/Y) | Torque Converter Clutch (TCC)
from PCM Solencid
T ase Sansor Signal Return 4 - Mot Used
(GY/R)
5 823 Transmission Fluid Tempearature
8 — Mot Usad {O/BK) (TFT) Input
5} 315(P/0) | Shilt Solenocid 2
7 361 (R) Vehicle Power
] 361 (R) Vehicle Powar
] 350 Signal Return
(GY/R)
10 925 (W/Y) | Electronic Pressure Control (EPC)
Solenoid
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DIAGNOSIS AND TESTING (Continued)

Output Shaft Speed Sensor Connector

TEST PIN 84 ©-DG/W — 055+ ————F
TEST PIN 91 8- GY R S5IG ATHN—

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO
MATING SURFACE

Transmission Range Selector Laver Position

551
ALWAYS ON: ﬂ 2 1
PCM Gear Actual Gear
Commanded Obtained
1 1 1 1
2 1 1 1
3 4 o 2*
4 4 2* 2*

& Mo Engine Braking

Transmission Range Selector Lever Position

vehicle speed drops below this calibrated speed.

EC = Electronically Controlled
HD = Hydraulically Disabled

Shift Solenoid Failure Modes

Shift Solenoid Failure **Always On"’

Failed ON due to powertrain control module
(PCMX 12AB650) and / or vehicle wiring concerns, shift
Ellhnnoid (7G484) electrically or hydraulically stuck

55-2
ADDO29-A ALWAYS ON: Q 2 1
PCM Gear Actual Gear
Pmﬂht T“t l—Shlﬂ sﬂhﬂﬂld! Commandad Obtained
REFERENCE: SOLENOID OPERATION CHART #701 : : ‘::' :'
Solenolds a a 2 2
Transmission PCM 4 4 2 2*
Range Selaclor Commanded & Mo Engine Braking
Lever Position Gear 851 582 TCC
P/RIN 1 oN | ofFf | HD Shift Solenoid Failure **Always Off"
D 1 ON | oFF | HD Failed OFF due to powertrain control module and/ or
D 2 OFF | OFF EC vehicle wiring concerns, shift solenoid electrically or
1] 3 OFF ON EC hydraulically stuck OFF,
D 4 oM ON EC
D Transmission Range Selector Laver Position
w /0D OFF §5-1
1 1 oM OFF HD ALWAY
2 2 OFF | OFF | EC OFF: € 2 1
3 3 OFF ON EC PCM Gaar Actual Gear
Manual 2 2 off | oFf | Ec Commanded Obtained
Manual 1 1 oN | ofFf | HD 1 2 2 ‘
L 2 OFF | OFF | EC 2 2 2 2.
a Whena manual pull-in occurs above a calibrated speed the 3 3 2" 2‘
transmission will downshitt from the higher gear wntil the A 3 2 2

a MNoEngine Braking

Transmisslon Range Selector Lever Position

85-2
ALWAY
OFF: EI 2 1
PCM Gear Actual Gear
Commanded Obtained
1 1 1 1
2 2 2 2
3 2 2 2
4 1 1 1
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: SHIFT SOLENOQIDS
MOTE: Refer to the Tranasmission Internal Harness illustration preceding these pinpoint tests,
NOTE: Refer to the Transmission Vehicle Harness Connector llustration preceding these pinpoint tests.

Test Step Result [ d Action to Take
Al | ELECTRONIC DIAGNOSTICS
® Checkio ma:m aulreithila tran::::utnbon !'m.linasa » Yes P REMAIN in DTM. GO to A2.
Sngauwd  commector and tng30d condition befors. | M P PRESS START.ifvehicis does not
EHOCHRdNE Output Test Mode NOT
® Connect Rotunda Mew Ganearation Star masj FUNCTIONING, Hﬂpﬂht Test MB.

Tester 007-00500 or equivalent.

& Perform KOEO test until continuous DTCs have been
displayed.

& Enter Output Test Mode (OTM). Refer to Special
Test Modes as described.

& Select the mode ALL ON,

#& Push START to turn outputs on. Push STOP to turn
outputs off.

¢ Does vehicle enter OTM?

A2 I CHECK ELECTRICAL SIGNAL OPERATION

CAUTION: Do not pry on connector. This will damage Yos P GOto AS.

the connector and could result in a transmission No P GOtoA3

concern. Pullup on the connector harness. .

® Disconnect transmission connector C1056.

® LUsing a mirror, inapect both ends of connector for
damage or pushed out pins, corrosion, loose wires
and missing or damaged seals.

® Connect a voltmeter positive lead to VPWR Pin
C1056-2 and the negative test lead to the solencid
circuit of the transmission vehicle harness
connector Ping C1056-1 and C1056-6.

® Place voltmeter on 20 volt scale.

® While observing voltmeter, press START and STOP
to cycle solenoid output on and off.

¢ Does the suspect solencid output voltage
change at least 0.5 volt?

A3 | CHECK CONTINUITY OF SOLENOID SIGNAL AND
VPWR HARNESS CIRCUITS

#® Turn ignition switch to the OFF position. Yes GO to A4,

. !ulaka sure tranamission harness connector C1058 No SERVICE OPEN circuits. REMOVE
is disconnected. breakout box. RECONNECT all

# Disconnect powertrain control module, inspect for components. REPEAT Quick Tests
damage or pushed out pins, corrosion or loose i ¥
wires,

® |nstall Rotunda Breakout Box 014-00850 or
aquivalent, leave powertrain control module
disconnected.

& Measure resistance betwean PCM Signal Test Pina
1or 27 at breakout box and signal Pins C1056-2 at
the transmission harness connactor.

& Measure resistance between PCM Signal Test Pin
71and 97 at breakout box and signal pin C1056-2 at
the transmission harness connector.

& |seachresistance less than 5 ochms?

A4 | CHECK SOLENOID HARNESS FOR SHORTS TO

ProCarManuals.com

Yy

POWER AND GROUND

& Make sure Rolunda Breakout Box 014-00950 or Yes P GOtoAS.
equivalent is installed and powertrain contral Mo P SERVICE short circuits. REMOVE
FAOCHOR GRRCURNEURC breakout box. RECONNECT all

® Make sure transmission harness connactor is comp ts. REPEAT Quick Tests.

disconnected.

& Measure resistance between PCM signal output
pins 1, 27 and test Pin 71 and 87 at breakout box.

® Measure resistance betweean PCM signal output
ping 1, 27 and test Pins 51, 76, 77, 103 and 81 at
breakout box and chassis ground.

# |s eachresistance greater than 10,000 chms?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: SHIFT SOLENOIDS (Continued)

Test Step Result B Action to Take
A5 | TRANSMISSION FUNCTIONAL TEST
CAUTION: Do not attempt to pry connector. This will Yes P GOtoAB.
damage the connector and could result in a No P GOtoA7
transmission concern. Depress tab and pull up on d
harness connector.

# Disconnect vehicle harness at transmission.

# |nstall Rotunda Transmission Tester 007-00130 and
Rotunda AODE / 4R7TOW Cable and Overlay
007-00122 or equivalent to transmission connector.

® Using tests outlined under Rotunda Transmission
Tester, perform transmission solenoid and sensors
resistance tests.

NOTE: LED will turn green when solenoid activates
and turn OFF when deactivated. LED will turn red if
an ACTIVATED solenoid /harness is shorted to
battery positive, LED will remain off if an ACTIVATED
solenoid / harness is shorted to ground of no
continuity (open circuit).

® Does solenoid (LED GREEN) activate?

AB I TRANSMISSION DRIVE CYCLE TEST

& Connect PCM vehicle harness cannector to Yas P REPLACE PCM. ERASE all codes
powertrain control module. and PERFORM the Drive Cycle

& Perform the Transmission Drive Cycle Test as Test as described. RE-RUN Quick
described. Test. 1 DTCs are still presant,

& Does the vehicle upshift when commanded by REFER to Diagnosis by Symptom
the tester? Routinas.

No P GOtoA7.
AT | CHECK RESISTANCE OF SOLENOID/HARNESS

NOTE: Refer to the Transmission Tester for terminal Yes P GotoAS.

locations. No P GotoAs.

® Bench/Drive switch in BENCH mode. !

® Rotate Gear Select switch to OHMS CHECK NOTE: Out of specification may be
position. caused by internal harness or

® Connect chmmeter negative lead to S5-1 jack and solenoid concerns.

positive lead to VPWR jack on tester. This is to test
55-1.

Record resistance.

Resistance should be between 20 and 30 ohms.
Connect chmmeter negative lead to 55-2 jack and
positive lead to VPWR jack on tester. This is to test
55-2.

Record resistance.

Resistance should be between 20 and 30 ohma.

Is resistance for each solenoid between 20 and
30 ohma?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: SHIFT SOLENOIDS (Continued)

Test Step Result > Action to Take
r A8 | CHECK SOLENOID/HARNESS FOR SHORTTO
GROUND
® Check ;or contlnuhyﬁbemjreen BAT- jack (engine | Yes - P GOtoAs.
ground) and appropriate jack with an ohmmeter or Sym
other low current tester (less than 200 milliamps). No > ggutt?ns::“"mh by prom

SS-1/VPWR

SS-2/VPWR

@ Connection should show infinite resistance (no
continuity).
¢ s there continuity?

CONNECT OHMMETER
BETWEENBAT ()
JACK AND EACH
SOLENOID JACK

ProCarManuals com

D12033-A

A9 | INTERNAL ELECTRONIC DIAGNOSTICS

® Draintransmission fluid. Yes

® Remove transmission pan. No

® Checkthatthe internal harness connector is fully
engaged on the shift solenoid assembly:.

® Check that the internal harness connector terminals
are fully seated in the connector.

® |nspect the connector for damage.

® Are above in good condition?

GO to A10.
SERVICE as required.

vy
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: SHIFT SOLENOIDS (Continued)

Test Step Result > Action to Take
A10 | CHECK INTERNAL HARNESS (CONTINUITY)
CAUTION: Do not probe inte connector terminals. Yes > GotoA11.
This will damage the connector and could resultina
heatunoir st oty No L EE:!.ACE internal harness. GO to

® Disconnect internal harness from solenoid assembly
(3-wire connaector).

® For 55-1, connect the positive lead from an
ohmmeter to the tester jack 55-1 and the negative
lead at the white wire of the 3-wire connector.

® Record resistance. Resistance should be less than
0.5 ohm.

® For 55-2, connect the positive lead from an
ohmmeter to the tester jack 55-2 and the negative
lead at the black wire of the 3-wire connactor.

& Record resistance. Resistance should be less than
0.5 ohm.

# For VPWR, connect positive lead to VPWR and the
negative lead to the white/black wire of the 3-wire

connactor,
® Record resistance. Resistance should be lass than
0.5 ohm.
® s rasistance for each solenoid less than 0.5
ohm?
A11 | CHECK INTERNAL HARNESS (SHORTS TO GROUND)
# Check for continuity between BAT- jack (engine Yes P REPLACE internal harness. GO to
ground) and the appropriate wire with an chmmeter A12,
or other low currant tester (less than 200 milliamps). No P GotoAl2
Solenold Wire
5§5-1 White
85-2 Black
VPWR White /Black
® Connection should show infinite resistance (no
continuity).

#® Does connection show continuity?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: SHIFT SOLENOIDS (Continued)

Test Stap

Result

>

Action to Take

A12

CHECK SOLENOID RESISTANCE AT SOLENOID

SHIFT SOLENOID
ASSEMBL

® For $5-1, connect the chmmater to the center No. 1
terminal of the solenoid assembly and to the +
tarminal.

Record resistance.

Resistance should be between 20 and 30 ohms.
For 85-2, check solenoid resistance by connecting
an chmmaeter at the outboard No. 2 terminal and +
terminal of the solenoid assembly.

& Record resistance.

® Resistance should be between 20 and 30 ohms.

O

1 ®

¥ CONNECTOR D10233-C
® Isresistance for each solencid between 20 and
30 ohma?

Yes

B
|

GOto A13.
REPLACE solenoid assembly.

A13 ] CHECK SOLENOID FOR SHORT TO GROUND

ProCarManuals.com

& Check for continuity between BAT- jack (engine
ground) and appropriate terminal with ohmmeter or
other low current tester (less than 200 milliamps).

Yes

Solenold

Terminal

85-1

1

§58-2

2

PWR

+

® Connection should show infinite resistance (no
continuity).
® Doeas connaction show continuity?

REPLACE solenoid assembly.

REFER to Diagnosis by Symptom
Routines.

PINPOINT TEST B: TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR

MOTE: Refer to the Transmission Internal Harness illustration preceding these pinpoint tests,
NOTE: Refer to the Transmission Vehicle Harness Connector lllustration preceding these pinpoint tests,

Test Step Result & Action to Take
B1 l ELECTRONIC DIAGNOSTICS
® Check to make sure transmission harmess Yes P GotoB2.
connector C1056 is fully seated, terminals are fully No P! PEREORM checks. ERASE codes
angaged in connector and in good condition bafore REPEAT Quick Tuu't ¢
proceeading. §
& Have the items above been checked?
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DIAGNOSIS AND TESTING (Continued)
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PINPOINT TEST B: TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR (Continued)

Test Step

Result

>

Action to Take

B2 | CHECK ELECTRICAL SIGNAL OPERATION

CAUTION: Do not pry connector. This will damage
the connector and could result in a transmission
concearn. Pull up on vehicle harness connector.

L]
L ]
L]

Turn ignition switch to the OFF position.

Disconnect transmission connector 1056,

Using a mirror, inspect both ends of the connector
for damaged or pushed out pins, corrosion, loose
wires and missing or damaged seals,

Connect a voltmeter positive test lead to TFT circuit
Pin C1056-5 and negative test lead to Signal Return
(SIG ATN) circuit Pin C1056-3 of transmiasion
hamess connector.

Place voltmeter on 20 volt scale.

Turn ignition switch to RUN, engine off.

Is voltage between 4.75 and 5.25 volts?

Yes

>
>

GO to BE.
GO to B3.

Ba

HECK CONTINUITY OF TFT AND SIG RTN CIRCUITS

L A= B B |

Turn ignition switch to the OFF position.

Make sure that the vehicle harness is disconnected
at the transmission connector.

Disconnect powertrain control module. Inspect for
damaged or pushed out pins, corrosion or loose
wires.

Install Rotunda Breakout Box 014-00950 or
equivalent. Leave powertrain control module
disconnected.

Measure resistance between PCM signal tesl Pin 37
at breakout box and signal test pin C1056-5 at
transmission harness connector.

Measure resistance between PCM signal test Pin 81
at breakout box and signal test pin C1056-8 at
transmission harness connector,

Are both resistances less than 5 ohms?

Yes

Yy

GO to B4,

SERVICE open circuits. REMOVE
breakout box. RECONNECT ali
components. ERASE all codes.
REPEAT Quick Tests.

B4

CHECK TFT CIRCUIT FOR SHORT TO VPWR AND
GROUND

Turn ignition switch to the OFF position.

Make sure transmission harness connactor is
disconnected.

Disconnect powertrain control module. Inspect for
damaged or pushed out pins, corrosion or loose
Wires.

Install Rotunda Breakout Box 014-008950 or
aquivalent. Leave powertrain control module
disconnected.

Measure resistance betwsan TFT test pin 37 and
test Pins 71 and 87 at breakout box.

Measure resistance between TFT test pin 37 and
ground test Ping 51, 76, 77, 103 and 81 at breakout
box chassis ground.

Is each resistance greater than 10,000 ohms?

Yeas

Yy

GO to B5.

SERVICE short circuit(s). REMOVE
breakout box. RECONNECT all
components. ERASE codes.
REPEAT Quick Tests.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST B: TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR (Continued)

Test Step Result Action to Take
B5 I CHECHK RESISTANCE OF TFT SENSOR /HARNESS >|
CAUTION: Do not attempt to pry connector. This will Yes GO to BE.
damage the connector and could resultin a No P GOWBT
transmission concern. Depress tab and pull up on ;
harness connector.

MOTE: Reler to tha Transmission Tester for terminal
locations.

® Vehicle must be at normal operating temperature.

& Disconnect vehicle harness connector C1056 at
transmission.

# |[nstall Rotunda Transmission Tester 007-00130 and
Rotunda AQODE /4RTOW Cable and Overlay
007-00122 or equivalent to transmission connector.

& Set Bench/Drive switch to BENCH mode.

® Rotate Gear Select switch to OHMS/ DIODE CHECK
posgition.

® Connect ohmmeter negative lead to -TOT jack and
positive lead to +TOT jack on tester.

& Perform tests 1and 2.

NOTE: While performing Test 1 and 2, cbserve
resistances. DTC PO7 13 is set if resistance value
exceads B69K ohms (OPEN circuit). DTCPOT121is
set if resistance value falls below 587 ohms (short

— circuit).
O e Test1
U_ — Record resistance.
) — Resistance should be approximately in the
E following ranges:
TRANSMISSION FLUID TEMPERATURE
% Resistance
E 'c F {Ohms)
E “40-20 ‘404 SETK-284K
) 181 "3-31 2B4K- 100K
9 0-20 32-68 100K-3TK
0 21-40 89-104 37K-16K
41-70 105-158 16K-5K
71-80 153-194 5K-2.TK
91-110 195-230 2.TH-1.5K
111-130 231-268 1.5K-0.8K
131-150 2687-302 0.8K-0,54K

® Test2

— Check for intermittent short or cpen.

— |fresistance was between 0.8K and 100K
ohms, perform following test. If transmission is
warm, allow tranamission to cool. Check
transmission fluid temperature sansor
resistance again. Compare resistance with
initial resistance. Resistance should decrease
if transmission was heated and should increase
if transmission was allowed to cool. If correct
change in resistance occurs, REPEAT
On-Board Diagnostic.

& [sresistance inrange?
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DIAGNOSIS AND TESTING (Continued)
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PINPOINT TEST B: TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR (Continued)

Test Step Result > Action to Take
B8 | CHECK TFT SENSOR/HARNESS FOR SHORTTO
GROUND
# Check for continuity between BAT- jack (angine Yas P GotoBT.
ground) and appropriate jack (-TOT and +TOT) with ’
ohmmeter or other low current testar (less than 200 No > gﬁ%:f:;?ﬁ?&:&ﬂ,%ﬁ Board
SN : present, GO to BT.
& Connection should show infinite resistance (no
continuity).
& |s there continuity?
TOT EXT POWER
+ » T BaAT 4+ BAT =
COMNECT OHMMETER BETWEEN EACH
TOT JACK AND BAT (—) JACK
D12036-A
BT | INTERMAL ELECTRONIC DIAGNOSTICS
#® Drain transmission fluid. Yes P> GotwBs.
® Hemove transmission pan.
® Check that internal harness connector is fully o | SERVICE as required.
engaged on transmission fluid temperature sensar.
® Check that internal harness connector ferminals are
fully seated in connector.
® |nspect the connector for damage.
& Are above in good condition?
BB ] CHECK INTERNAL HARNESS (CONTINUITY)
CAUTION: Do not probe into connector terminals. Yes P GotoBS.
This will damage the connector and could resultin a
bt g oadputedeg No > BEES DK ftrngl haings O §o
® Disconnact internal harneas from transmission fluid
temperature sensor.
& For transmigsion fluid temperature sensor, connect
the positive lead from an chmmeter to the tester
+TOT jack and the negative lead at the white/red
wire of the TFT sensor connectar.
® HRecord resistance. Resistance should be lesa than
0.5 ohm.
& Connect the positive lead from an ohmmaeter to the
tester -TOT jack and the negative lead at the red
wire of the TFT wire connactor.
® Record resistance. Resistance should be less than
0.5 chm,
# lsresistance less than 0.5 ohm?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST B: TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR (Continued)

Test Step

P

Action to Take

B9 | CHECK INTERNAL HARNESS (SHORTS TO GROUND)

® Check for continuity between BAT- jack (angine

ground) and the appropriate wire (+TFT and -TFT)
with chmmeter or other low current tester (less than

200 milllamps).

Sensor

TFT+

White /Red

TFT-

Red

Connection should show infinite resistance (no
continuity).
Is therea continuity?

Yes

>

B10.

I"' REPLACE internal harness. GO to

GO to B10.

B10 [ CHECK TFT SENSOR RESISTANCE

Check sensor resistance by connecting an
ochmmeter at the terminals of the transmission fluid
temperature sensor asseambly.

Record resistance.

Resistance should be in range of temperature of the
vehicle.

Resistance should be approximately in the following

ranges:

TRANSMISSION FLUID TEMPERATURE

<

F

Resistance
{Ohms)

“#0-"20

‘40-'4

BOTH-284K

181

331

284K-100K

0-20

az2-68

100K-3TK

21-40

69- 104

ATK-16K

4170

105-158

16K-5K

71-80

159-194

GK-2.TK

281-110

185-230

2.7K-1.5K

ProCarivianuals.com

111-130

231-266

1.5K-0.8K

131-150

267-302

0.BK-0.54K

Is resistance in range?

Yas
No

GOtoB11.

REPLACE transmission fluid

temperature sensor.

B11 | CHECK TFT SENSOR FOR SHORT TO GROUND

® Check for continuity between engine ground and

appropriate terminal with ohmmeter or other low
current tester (less than 200 milliamps).

Sensor

Terminal

TFT

+ /s

Connaction should show infinite rasistance (no

continuity).

Is there continuity?

Yes

Mo

REPLACE transmission fluid

temperature sensor.

REPEAT Quick Test. if codes are
prasent and overtemp condition
existed, CHECK fluid condition.
CHECK overheat condition in the
Diagnosis by Symptom Routine.
SERVICE as required. REPEAT

Quick Teat.
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PINPOINT TEST C: TORQUE CONVERTER CLUTCH (TCC) SOLENOID
MOTE: Rafer to the Transmission Iinternal Harness illustration preceding these pinpaint tests.
NOTE: Refer to the Transmission Vehicle Harness Connector lllustration preceding these pinpoint tests.

Test Step

Result

>

Action to Take

c1 | ELECTRONIC DIAGNOSTICS

Check to make sure the transmission harmmess
econnector C1056 is fully seated, terminals are fully
engaged in connector and in good condition before
proceeding.

Connect Rotunda Mew Generation Star (NGS)
Tester 007-00500 or equivalent.

Perform KOEO test until continuous DTCs have been
displayed.

Enter Output Tast Mode {(OTM). Refer to Special
Test Modes as describad.

Select the mode ALL ON,

Push START to turn outputs on. Push STOP to turn
outputs off.

Does vehicle enter OTM?

Yes
No

L3
3

REMAIN in DTM. GO to C2.

PRESS START. If vehicle doas not
entar OTM, refer to PC/ED Manual
Qutput Test Mode NOT
FUNCTIONING, Pinpoint Test MB.

c2

CHECK ELECTRICAL SIGNAL OPERATION

Disconnect transmission connector C1056,

Using a mirror, inspect both ends of the connector
for damaged or pushed out pins, corrosion, loose
wires and missing or damaged seals.

Connect a voltmeter positive lead to VPWR Pin
C1056-8 and the negative test lead to the solenoid
circuit of the transmission vehicle harness
connector Pin C1056-3.

Place voltmeter on 20 volt scale.

While observing voltmeter, press START and STOP
to cycle solenoid output on and off.

Does the suspect solenold output voltage
change at least 0.5 volt?

Yes
No

GO to CS5.
GO to C3.

CHECK CONTINUITY OF SOLENOCID SIGNAL AND
VPWRHARNESS CIRCUITS

Turn ignition switch to the OFF position.

Make sure transmission harness connector C1056
is disconnected.

Disconnect powertrain control module, inspect for
damaged or pushed out pins, corrosion or loose
wiras.

Install Rotunda Breakout Box 014-00950 or
equivalent, leaving powertrain control module
disconnected.

Measure resistance between PCM signal output test
Pin 54 at the breakout box and the signal pin
C1056-3 at the transmission harness connactor.
Measure resistance betweean PCM power test Pina
71and 87 at breakout box and the power pin
C1066-8 at the transmigsion harness connactor.
Is each resistance less than 5 ohms?

Yas

vy

GO to C4.

SERVICE open circults. REMOVE
breakout box. RECONMNECT all
components, REPEAT Quick Tests.

CHECK SOLENOID HARNESS FOR SHORTS TO
POWER AND GROUND

Make sura Rotunda Breakout Box 014-00950 or
equivalent is installed and powertrain control
module disconnected,

Make sure transmission harness connector C1066
is disconnected.

Measure resistance between PCM signal output pin
54 and test Pins 71 and 87 at breakout box.
Measura rasistance between PCM signal output test
pin 54 and test Pins 51, 76, 77, 103 and 81 at
breakout box and chassis ground.

Is each resistance graater than 10,000 chms?

Yas
Mo

vy

GOto CT.

SERVICE short circuit{s). REMOVE
breakout box. RECONNECT all
components. REPEAT Quick Taests.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: TORQUE CONVERTER CLUTCH (TCC) SOLENOID (Continued)

Test Step Result 2 Action to Take
C5 | TRANSMISSION FUNCTIONAL TEST
CAUTION: Do not pry connector. This will damage Yes P GotoCB.
the connector and could result in a tranamission No P GotoC7
concern. Press the tab and pull on vehicle harness g

connactor.

# Disconnect vehicle harness at transmission.

® [nstall Rotunda Transmission Tester 007-00130 and
Rotunda AODE /4RTOW Cable and Overlay
007-00122 or equivalent to transmission connector.

® Using tests outlined under Tester instructions,
perform torque convarter clutch solenoid function
test.

MOTE: LED will turn grean when torque convarter
clutch solencid activates and turn OFF when
deactivated. LED will turn red if an ACTIVATED
solenoid /harness is shorted to battery positive.
LED will remain off if an ACTIVATED

solenoid /harmess is shorted to ground or no
continuity (open circuit).

& Does MCCC (LED GREEN) activate when tester
switch is pressed?

Ccé J_ TRANSMISSION DRIVE CYCLE TEST

- ® Connect PCM vehicle harness connector to Yes P REPLACE PCM. ERASE all DTCs.
5 powertrain control module. Road test, RERUN on-board
B ® Perform Transmission Drive Cycle Test as diagnostic tests, If symptoms
. described. parsists, REFER to Diagnosis by
| 2 ® While in second gear prass the MCCC awitch. Symptom—Torque Convertar
) ® Does the torque converter clutch solenoid Concerns.
= activate (LED green)? No P GotoCT
% Does the engine rpm drop?
: E c7 [ CHECK RESISTANCE OF SOLENOID/HARNESS
= NOTE: Reler to transmission tester for terminal Yas P GotocCs.
locations,
No P GotocCsa.
& Set Bench/Drive switch to BENCH mode. A
® Rotate Gear Select switch to OHMS CHECK NOTE: Internal harness or torque
position. converter clutch solenoid may be
® Connect chmmeter negative lead to MCCC jack and damaged.

positive lead to VPWR on tester.

This is to test torque converter clutch solenoid.
Record resistance.

Resistance should be batween 10 and 18 ohms,
Is resistance batween 10 and 16 ochma?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: TORQUE CONVERTER CLUTCH (TCC) SOLENOID (Continuad)

Test Step Result [ 2 Action to Take

CA | CHECK SOLENOID/HARNESS FOR SHORTTO
GROUND
® Check for continuity between BAT- jack (engine Yes > GOtoCo.

ground) and appropriate jack with an chmmeter or
other low current tester (less than 200 milliamps). No > ggﬁ:::f Diagnosis by Symptom

Solenold Tester Jack
TCC MCCC
# Connection should infinite resistance (no

continuity).
& |8 there continuity?

STATUS

CONNECT OHMMETER — SHIFT SOLENOIDS
A O
AND BAT (=) JACK VEWR §5-1 STATUS

D12038-8
C9 [ INTERNAL ELECTRONIC DIAGNOSTICS
® Drain transmission fluid. Yes P GotocC10.
® Remove transmission pan. No P SERVICE asre guired.

® Check that internal harness connector is fully
engaged on the torque convarter clutch solenoid
assambly.

® Check that internal harness connector terminals are
fully seated in the connector.

& Inspect the connector for damage.

& Are above in good condition and engaged
properly?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: TORQUE CONVERTER CLUTCH (TCC) SOLENOID (Continued)

Test Step Result = Action to Take
c10 [ CHECK INTERNAL HARNESS (CONTINUITY)
CAUTION: Do not probe into connector terminals. Yes > GotoC11.
This will damage the connector and could resultina
gttt i g No [ 4 EE;L&GE internal harness, GO to

& Disconnect internal harness from torque converter
clutch solencid assembly (TCC wire connector).

& Connect positive lead from an ochmmeter to tester
MCCC jack and the negative lead at the grean wire
of the TCC connector.

® Record resistance. Resistance should be less than
0.5 chm.

& Connect the positive lead from an chmmater to the
tester VPWH jack and the negative lead to the
white / green wire of the TCC connector.

® FRecord resistance, Resistance should be less than
0.5 ohm,

#® |sresistance less than 0.5 ohm?

C11 | CHECK INTERNAL HARNESS (SHORTS TO GROUND)

converter clutch solenoid assambly.

Record resistance.

Resistance should be between 10 and 16 ohms.
Is resistance batween 10 and 18 chms?

solenoid assembly.

& Check for continuity between BAT- jack (engine Yas P REPLACE internal harnass, GO to
ground) and the appropriate wire with an chmmeter ci2,
or other low current tester (less than 200 milliamps). No > Gotociz.
Solenoid Wire
g TCC Green
(&) White / Green
2 ® Connection should show infinite resistance (no
© continuity).
- ® s there continuity?
| €12 | CHECK SOLENOID RESISTANCE
S ® For TCC, check sclenoid resistance by connecting Yes P GotoC13.
E an chmmeter to the tarminals of the torque No P REPLACE torque converter clutch
@,
(@]
|-
al
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: TORQUE CONVERTER CLUTCH (TCC) SOLENOID (Continued)

Test Step Result > Action to Take
C13 | CHECK SOLENOID FOR SHORT TO GROUND

® Check for continuity between BAT- jack (engine Yas P REPLACE torque converter clutch
ground) and appropriate solenoid terminals with solenoid assembly.
ohmmeter or other low current tester (less than 200 No »| REFERto Diagnosis by Symptom
milliamps). Routines—Torgue Converter

Solenold Tarminal ST
TCC +/=

& Connection should show infinite resistance (no
continuity).

& [sthera continuity?

Rotunda TR/MLP Sensor Tester Overlay

TRAMBSMISSION TESTER

SWITCH TEST

FOR EACH PWITCH TEET:
(D) PRERS A0 HOLD EACH BWATCH DUITTON WHELE SHIFTRS] GEAR
SELECTOR TO ALL GEARN POSITICNS:

« LED FOR THE ACTIVE TEST Se0uLD LiahT [HIE) onr o THE
INCACATHD GRAR POSITION.

« IF LD FAILE TO LIGHT POR THAT GEAR POSITION OR & [T LGHTE
FOR & DIFFERENT GRAR PORITION:

» VERSFY TRMLP ALIGHUENT PER SHOP MANUAL AMD
L * RETEST

USED g COMMECT OHMMETER TO TRALP AND B0 RATH JACKE,

@ RECORD RESMTANCES B LACH GELAR POSITION Wil
BUFTE QEAR SELECTOR TO ALL POBITICNE.

@ mEFERTOTARLE
@ P VALLES ARE OUT OF RANGE REFER TO SHOP MANUAL
BEFORE ATTACHING

E.ﬁw Qm’"”m“ "

s bs
EI;Eg

——

TRM&LF  58GATH

H
rl

s 1 REPER 0 a0 mamaL

D14406-B
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST D: TRANSMISSION RANGE (TR) SENSOR

NOTE: Refer to the Transmission Range (TR) Sensor Connector illustration preceding these pinpoint tests.

Test Step

Result

>

Action to Take

D1 I TR SENSOR ELECTRONIC DIAGNOSTICS

Check to make sure TR sensor harness connector
C1057 is fully seated, terminals are fully engaged in
connector and in good condition before proceeding.
Verify shift linkage adjustment in the OVERDRIVE
position.

Turn ignition switch to the OFF position,

Apply parking brake.

Place transmission in NEUTRAL.

Verify that Transmission Range (TR) Sensor (MLPS)
Alignment Tool T93P-70010-A or eguivalent fits in
the appropriate slots.

Is the sensor properly adjusted?

Yes
Mo

>
>

REMOVE tool. GO to D2.

ADJUST sensor as described
under Tranamission Assembly.
After adjustments, PLACE
transmission range selector laver
in PARK. CLEAR DTC and REPEAT
Quick-Test,

D2 I CHECK ELECTRICAL SIGNAL OPERATION

CAUTION: Do not pry on connector. This will damage
tha connector and could result in a transmission
concern. Pull up on vehicle harness connector.

Turn ignition switch to the OFF position.

Place transmission range selactor laver in PARK.
Disconnect TR sensor connector C1057,

Using a mirror, inspect both ends of the connector
for damaged or pushed out pins, corrosion, loose
wires and missing or damaged seals.

Connact a voltmater positive test lead to TR circuit
Pin C1057-6 and negative test lead to Signal Return
{SIG RTN) circuit C1057-7 of TR sensor harness
connector.

Place voltmeter on 20 volt scale.

Turn ignition switch ON, engine OFF.

Is reference voltage (VREF) between 4.75 and
5.25 volts?

Yes
No

vy

GO to DS,
GOto D3,

Cdalividliudls.COITI

oS

D3 | CHECK CONTINUITY OF TR SENSOR HARNESS
CIRCUITS

P10

CAUTION: Do not pry connector. This will damage
the connactor and could result in a transmission
concern. Press button and pull up on vehicle
harness.

Turn ignition switch to the OFF position.
Disconnect TR sensor connector C1057.

Inspect for damage or pushed out pins, corrosion or
loose wires.

Install Rotunda Breakout Box 014-00950 or
equivalent. Leave PCM disconnected.

Disconnect powertrain control module. Inspect for
d?mauad or pushed out pins, corrosion or loose
wires.

Measure resistance between PCM test Pin 81 at
breakout box and SIG RTN circuit Pin C1057-T at TR
sensor vehicle harness connactor.

Measure resistance between PCM test Pin 84 at
breakout box and TR signal circuit C1057-6 at TR
sensor vehicle harness connector.

Is sach resistance lesa than 5 ohms?

Yes

GO to D4,

SERVICE open circuit{s). REMOVE
breakout box, RECONNECT all
components. ERASE codes.
REPEAT Quick Test,
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DIAGNOSIS AND TESTING (Continued)
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PINPOINT TEST D: TRANSMISSION RANGE (TR) SENSOR (Continued)
Test Step Result Action to Take
D4 | CHECK TR SENSOR CIRCUIT FOR SHORTS TO POWER
AND GROUND
® Make sure Rotunda Breakout Box 014-00850 or Yes P GOtoDS.
eguivalent is installed and PCM disconnected.
® Make sure TR sensor harness connector is - > :ﬁitﬁ: ;oh:dng?gml%“‘i:E
disconnected. components iEFIASE codes
® Measure resistance between PCM test Pin 64, and REPEAT Quick Test }
test pins 71, 97, z
& Measure resistance between PCM test Pin 64 and
test Pina 51, 76, 77, 103 and 81 at breakout box and
chassis ground.
# |seach resistance greater than 10,000 chma?
D5 | CHECK OPERATION OF TR SENSOR
# Disconnect TR sensor harmess connector C1057 at Yas P It you were diagnosing a NO VREF
the transmission, concern, REPLACE PCM. Then GO
& Connect Rotunda Transmission Tester 007-00130 to DE.
with Transmission Range (TR) Sensor Cable (MLP-C S
Cable) 007-00128 or equivalent to TR sensor.
& Using proceduras provided with tester, verify TR No P REPLACE TR sensor and ADJUST.
sansor functions In all positions. REFER to transmizsion assambly
® Check continuity and resistance in all positions. section. ERASE codes and
REPEAT Quick Test,
TR SENSOR RESISTANCE RANGE
Resistance
{ohma)
Transmission
Range
Selector
Laver Range
Poslition Min Max Volts
P arro 4807 3.97-4.85
R 1304 1603 3.24-3.98
N 680 BOT 2.55-3.11
oD 361 442 1.88-2.30
2 180 232 1.23-1.51
1 78 25 0.81-0.76
& Are the resistance values within specification?
D6 | CHECK PARK/NEUTRAL CIRCUITS OF SENSOR
& Using the procedures outlined in the tester manual, Yes P GOtoD7. i diagnosing &
check the park/neutral circuits of the sensor in all park / neutral circuit or starting
gear positions. sysatem concern, REFER to Section
& Monitor the status lamp on the tester for proper 03-06.
indications. No P REPLACE TR sensor and adjust.
- REFER to installation and
a:' ::::'Ir:t:r adjustment procedures. ERASE
Cireult et MouiSon i = DTCs and REPEAT Quick Tests.
33(W/PK)and32 | P Leas than 5.0
(R/LB) Chms
R Graater than 100K
Ohms
N Less than 5.0
Ohms
()] Graater than 100K
Ohms
D Greater than 100K
Ohms
1 Greater than 100K
Ohms
® Do the park/neutral circuits operate properly
and only in the proper gear position?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST D: TRANSMISSION RANGE (TR) SENSOR (Continued)

‘l'rtm;lnlon
| Range Selector
Lever Position

Greater than 100K
Ohms

Less than 5.0
Ohmes

Greater than 100K
Ohms

Greater than 100K
Ohms

Greater than 100K
| Ohms

Greater than 100K
Ohms

® Do the reverse/backup circuits operate properly
and only in the proper gear position?

adjustment procedures. ERASE
DTCs and REPEAT Quick Teats.

g Test Step g | Result }_ Action to Take
D7 | CHECK REVERSE/BACKUP LAMP CIRCUITS OF ' ey

SENSOR

® Using the procedures outlined in the tester manual, Yes | it diagnosing a backup circuit
check the reverse/backup circuits of the sensor in concern, REFER to Section 17-01.
all gear positions. ' PLA

® Monitor the status lamp on the tester for proper No > EEFER?EIT;":::;‘;':;%“’“L
indications.

ProCarManuals.com

engaged in connector and in good condition before
proceeding.

® Connect New Generation Star (NGS) Tester
007-00500 or equivalent to transmission vehicle
harness connector.

® Perform KOEO Test until continuous DTCs have

been displayed.

Enter Output Test Mode (OTM).

Select the mode ALL ON.

Push START to turn outputs on. Push STOP to turn

outputs off.

® Does vehicle enter OTM?

-

enter OTM., refer to PC/ED Manual

PINPOINT TESTE: ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID
NOTE: Refer to the Transmission Internal Harness lllustration pr;cadlnn these pinpoint tests.
NOTE: Refer to the Transmission Vehicle Harness Connector lllustration pgeceding these pinpoint tests.
Test Step Result L Action to Take
E1 | 4R70W ELECTRONIC DIAGNOSTICS ' | - ) =5
® Check to make sure transmission harness | Yes | REMAIN in DTM. GO to E2.
connector C10566 is fully seated, terminals are fully No P! PRESS START. If vehicle does not |

Output Test Mode NOT

FUNCTIONING, Pinpoint Test MB.

1997 Thunderbird, Cougar July 1098



https://procarmanuals.com

ProCarManuals.com

07-01-63 Transmission, Automatic—4R70W 07-01-63
e e e e e e e

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST E: ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID (Continued)

Test Step Result > Action to Take
E2 ] CHECK ELECTRICAL SIGNAL OPERATION

CAUTION: Do not pry on connector. This will damage Yes P GOtoES.
the connector and could rasult in a transmission No P GotoE3
concern. Press button and pull up on transmission >
harness connector.

® Disconnect transmission vehicle harness connector
C1056.

® Using a mirror, inspect both ends of connector for
damage or pushed out pins, corrosion, loose wires
and missing or damaged seals.

& Connect a voltmeter positive lead to VPWR Pin
C1056-7 and the negative lead to the solenoid
gircuit of the transmission vehicle hamess
connactor Pin C1056-10.

& Place voltmeter on 20 volt scale.

® While observing voltmeter, presas START and STOP
throttle to cycle solenoid output on and off.

® Does the suspect solenoid output voltage

change at least 0.5 volt?
E3 | CHECK CONTINUITY OF SOLENOID SIGNAL AND
VPWR HARNESS CIRCUITS
® Turn ignition switch to the OFF position. Yes P GOtoEA4.
& Disconnect powertrain control module. Inspect for
damaged or pushed out ping, corrosion or loose o > Eiitﬁf;f:ﬂ FI%E‘?JEEE‘F ::ID e
o Instali Rotunda Breakout Box 014-00950 or components. ERASE codes and
aquivalent. Leave PCM disconnected. Tests
& Measure resistance hatwaan PCM tast Pina 71 and ‘
a7 at breakout box and EPC PWR circuit Pin
C1056-T at transmission harness connector.
® Measure resistance between PCM test Pin 81 at
breakout box and EPC signal pin C1056-10 at
transmission harness connector.
& [seachresistance less than 5 ohms?
E4 | CHECK HARNESS FOR SHORT TO POWER AND
GROUND
& Turn ignition switch to the OFF position. Yas n GO to ES.
& Ensure Rotunda Breakout Box 014-00950 or
equivalent is installed, PCM is disconnected. o EEEE%IEEEE'?: E’ gg"mi:t:g;m s
® Ensure transmission connector is disconnected. ERASE codes and REPEAT i

& Measure resistance betwaen EPC circuit PCM test
Pin 81 and test Pina 71 and 97 at breakout box.

& Measure resistance betwaen EPC circuit PCM test
Pins 81 and test Ping 51, 76, 77, 103 and 81 at
breakout box.

# s each resistance greater than 10,000 ochms?

On-Board Diagnostic Tests.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST E: ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID (Continued)

Test Step Result e Action to Take
E5 f TRANSMISSION FUNCTIOMAL TEST
CAUTION: Do not attempt to pry the connector. This Yes | REPLACE powartrain control
will damage the connector and could resultina module. INSPECT PCM relay.
transmission concern. Depress tab and pull up on SERVICE as required.
harness connector. No > GOtoES.
& Connect PCM vahicle harness connector to
powertrain control module.

® Disconnect vehicle harness at tranamission.

® |nstall line pressure gauge at line tap on case.

# |nstall Rotunda Transmission Tester 007-00130 and
Rotunda AODE / 4RTOW Cable and Overlay
007-00122 or equivalent to transmission connector.
Set BENCH/DRIVE switch to DRIVE mode.

Rotate GEAR SELECT switch to first gear position,
Using tests outlined under Tranamiasion Tester
Instructions, parform the Transmizasion Solencids
and Sensors Resistance Tests.

NOTE: LED will turn green when EPC solenoid
activates and turn OFF when deactivated. LED will
turn red if an ACTIVATED solenoid/harness is
shorted to battery positive voltage (B+). LED will
remain off if an ACTIVATED sclenoid /harness is
shorted to ground or no continuity (open circuit).
— Does the EPC (LED green) activate when
EPC switch is pressad?
— QObserve line preasure on the gauge whila

prassing EPC switch (engine must be running).
& Doss the line prassure drop?

E6 [ CHECK RESISTANCE OF SOLENOID/HARNESS
NOTE: Refer to the Transmission Tester for terminal Yes > GOtoET.
lacations. No »| cotoEs.
& Set Bench/Drive switch to BENCH modae. .
® Rotate Gear Select switch to OHMS CHECK NOTE: Out of specification may be

position, cauged by internal harness or EPC
® Connect chmmeter negative lead to VPWR jack and solenold concerns.

positive lead to EPC jack on tester. This is to test

EPC solenoid.

Record rasistance.

Resistance should ba between 2,48 and 5.66 ohms.

Is resistance between 2.48 and 5.66 ohma?

Frocarividaliudls.COITI
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DIAGNOSIS AND TESTING (Continued)

07-01-65

PINPOINT TEST E: ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID (Continued)

® Check that internal harness connector is fully
engaged on EPC solenold assembly.

® Check that internal harness connector terminals are
fully seated in connactor.

® Inspect connector for damage.

® Are above properly engaged and in good
condition?

Test Step Result b Action to Take
E7 | CHECK SOLENOID /HARNESS FOR SHORT TO
GROUND
® Check for continuity between BAT- jack (engine Yes P GOtoEB.
ground) and appropriate jack with an ochmmeter or
other low current tester (less than 200 milllamps). No > :E;?::E Diagnosis by Symptom
Solencid Tester Jack
EPC EPC
VPWR
& Connection should show infinite resistance (no
continuity).
& |sthere continuity?
= =
CONMNECT
OHMMETER
BETWEEN EACH
EPC JACK AND
BAT (-} JACK
2
o] GREEN
OFF
‘GEAR SELECT
f_
ﬁ
EXT POWER j
y BAT + BAT =
Di12042-A
E8 | INTERNAL ELECTRONIC DIAGNOSTICS
® Drain transmission fluid. Yes P GotoES.
® Remove transmission pan. No ..J SERVICE as required.

1887 Thunderbird, Cougar July 1986



https://procarmanuals.com

=N

07-01-66 Transmission, Automatic—4R70W 07-01-66
e e,

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST E: ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID (Continued)

Test Step Result B Action to Take
E9 | CHECK INTERMAL HARNESS (CONTINUITY)
® Disconnect internal harmness from EPC solenoid Yes P GotoE10.
assambly.
® Connect the positive lead from an chmmeter to the " > EET‘AGE intarmal hanass. Q0 to

tester EPC jack and the negative lead at the blue
wire at the EPC wire connector.

® Hecord resistance. Resistance should be less than
0.5 ochm,

® Connect the positive lead from an chmmeter to the
tester VPWH jack and the negative lead at the
white /blue wire at the EPC wire connector.

# Record resistance. Resistance should be less than
0.5 ohm,

® |sresistance less than 0.5 ohm?

E10 | CHECK INTERNAL HARNESS (SHORTS TO GROUND)

® Check for continuity between BAT- jack (engine Yes P REPLACE internal hamess. GO to
ground) and the appropriate wire with an chmmeter E11.
or other low current tester (less than 200 milliamps). No P GOtoEil.

Solencid Wire

EPC Blue (Signal)
White / Blue (EPC VPWH)

® Connection should show infinite resistance (no
continuity).
# |8 there continuity?

E11 I CHECHK SOLENOID RESISTANCE

& Check solenoid resistance by connecting an Yes
chmmeter at the EPC solencid terminals of the No
solenoid.

® Record resistance.

® Resistance should be between 2.48 and 5.66 ohmas.

® [sresistance between 2.48 and 5.66 ohms?

E12 I CHECK SOLENOID FOR SHORT TO GROUND

& Check for continuity between BAT- jack (engine Yes
ground) and appropriate terminal with ohmmeter or No
other low current taster (less than 200 milliamps).

GOto E12.
REPLACE EPC solenoid.

vy

REPLACE EPC solenoid.

REFER to Diagnosis by Symptom
Routines.

Frocarividaliudls.COITI

Yy

Solenold Tarminal
EPC +i-

& Connection should show infinite resistance (no
continuity).
® |sthere continuity?

PINPOINT TEST F: OUTPUT SHAFT SPEED (0S5) SENSOR
NOTE: Refar to the Output Shaft Speed Sensor Connector illustration preceding these pinpoint tests.

Test Step Result > Action to Take
F1 i ELECTRONIC DIAGNOSTICS
& Check that the output shaft speed sensor connector Yes P GOtoF2.
C 1058 is fully seated, tarminals are fully engaged in No P PERFORM the checks. ERASE
the connector and in good condition. codes. RERUN On-Board
# Have the items above been chacked? I'.'Illgm':luil o Tanls.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST F: OUTPUT SHAFT SPEED (OSS) SENSOR (Continued)

Test Step Result P> Action to Take
F2 | CHECK CONTINUITY OF OSSHARNESS CIRCUITS
CAUTION: Do not pry on connector. This will damage Yes > GOtoF3.
the connactor and could result in a transmission
concern. Pull up on vehicle harnass. NG > EEF;:EE :g: nntﬁkgg&;%gfmﬂﬂ
® Turn ignition switch to the OFF position. components. ERASE codes.
® Disconnect 0SS connector C1058. RERUN On-Board Diagnostic
® Disconnect powertrain control module. Inspect for Tests.
damaged or pushed out pins, corrosion or loose

wires.

#® Install Rotunda Breakout Box 014-00850 or
equivalent, leaving powertrain control module
disconnected.

& Measure resistance between PCM test Pin 84 at
breakout box and OS55(+) signal Circuit 970
(DG /W) at the OS5 harness connector.

® Measure resistance between PCM test Pin 81 at
breakout box and OSS(-) signal Circuit 359 (GY /R)
at the 0SS harness connactor.

® |seachresistance less than 5 ohms?

F3 | CHECK 0SS CIRCUITS FOR SHORT TO POWER AND

GROUND
® Turn ignition switch to the OFF position. Yas P GOtoFa.
® 055 disconnected.
o Breakout box installed, PCM disconncted. Ne | SERVIGE short clrouil(s). REMOVE
& Measure resistance between PCM test Pins 84, 91 components 'EH ASE codes and
and test Pins 71 and 97 at breakout box, :
RERUN On-Board Diagnostic

® Measure resistance between PCM test Pins 84 and
81 and test Ping 51, 78, 77 and 103 at breakout box.
® |z eachresistance greater than 10,000 chms?

F4 | TRANSMISSION FUNCTIONAL TEST

CAUTION: Do not attempt to pry on the connector. Yes
This will damage the connector and could result in a No
transmission concern. Pull on harness connector.

® Connect PCM vehicle harness connactor to
powertrain control module.

® Disconnect vehicle harness at 0SS sensor.

#® |Install Rotunda Transmission Tester 007-00130 and
Rotunda AQDE /4R70W Cable and Overlay
007-00122 or equivalent onto output shaft speed
S@NS8Or.

® Connect voltmeter positive lead to +055 and the
negative lead to -055. Set voltmater to AC.

® Pearform 0SS Function Test, Monitor voltmeter,

#® Does the voltage increase with an increase in
vehicle speed?

F5 | CHECK RESISTANCE OF OUTPUT SHAFT SPEED
SENSOR

NOTE: Refer to the Transmission Tester for terminal Yas P GOtoFs.

locations.
No P REPLACE 0SS sensor. RERUN
® Connect chmmeter negative lead to +058S jack and 0SS Function Test.

positive lead to -0OSS jack on tester. This is to test
0SS sensor.

® Record resistance. Resistance should be betwean
450 and 750 ohmas.

® |8 resistance between 450 and 750 ohms?

tests.

REPLACE PCM.
GO to F5.

vy
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST F: OUTPUT SHAFT SPEED (0SS) SENSOR (Continued)

Test Step Result P> Action to Take
F6& | CHECK SENSORFOR SHORT TO GROUND
® Check for continuity betwean BAT- jack (engine Yes P REPLACE 0SS sensor, RERUN
ground) and appropriate jack with an chmmeter or 035 Function Test.
other low current tester (less than 200 milliamps). No > GOioF7.
Solenoid Tester Jack
D588 +085
088
& Connection should show infinite resistance (no
continuity).
® |8 there continuity?
083 TOT EXT POWER
gk, R, + = oAt 4 oy =
-
o)
© CONNECT OHMMETER
0) BETWEEN EACH 0SS
E JACHK AND BAT (=) JACK o
= [ F7 | CHECK 0SS MAGNETISM
g ® HRemove OS5 sensor from transmission. Yas > GoOtoFB.
> ® Place 0SS sensor against a metal surface to which
b a magnet would stick. The OSS sensor should be N > gg;?f;ﬁﬁ%:::“" RERUN
(T magnetized and stick to the metal surface. '
D ® Does 0SS stick?
© ["F8 | CHECK OUTPUT SHAFT RING GEAR
L ® With OS5 sensor removed and transmission in Yes P REPLACE 0SS sensor. RERUN
NEUTRAL, rotate driveshaft and observe through 0SS Function Tast.
the OS5 sensor hole in case that all six holes or
No P REFER to Disassembly and
indentations in the ring gear are present and free of Assenibly 10 servics ut shaft
foreign material. ring gear. SERVICE or REPLACE
® Are holes present and free of foreign material? “? ot
equirad.
Pinpoint Test G
Test does not apply.
PINPOINT TEST H: SOLENOID MECHANICAL FAILURE
Test Step Result [ 2 Action to Take
H1 ] ELECTRONIC DIAGNOSTIC
NOTE: Service all other DTCs before servicing the Yes P SERVICE the DTGs for TFT or shift
following DTCs P17 14, P1715, P1T16, P1717, P1740, solenoids first. CLEAR DTCs and
® |f any of the following DTCs P17 14, P17 15, P17 18, PERFORM transmission drive
P1717, P1740 are present continue with test. cycle test. RERUN quick test.
® Are other DTCs present for TFT or shift Mo P BREPLACE the appropriate
solenolda? solenoid and/ or body. REFER to
the DTC chart for code
description. GO to H2,
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST H: SOLENOID MECHANICAL FAILURE (Continued)

Test Step | Result FL Action tlo Take
H2 [ TRANSMISSION DRIVE CYCLE TEST
® Perform transmission drive cycle test. . Yes P GOtoH3.
® Perform on board diagnostic quick test. No P REFER toDia isb
gnosis by Symptom
& Bouﬁtho vehicle upshift and/or downshift OK? to diagnose shift concems.
H3 | DTC CODES
e Check for DTCs retrieved during quick test. Yes P| REPLACE powertrain control
® AreDTCsP1714,P1715,P1716,P1717,P1740 module. Road Test and RERUN
still present? Quick Test.
No P Testing completed. If concern still
exlists, REFER to the Diagnosis by
Symptom chart for concerns
diagnosis.
Special Testing Procedures CAUTION: Perform line pressure test prior to
Idle Check performing stall speed test. If line pressure is low
Engine idie Speed Chec at stall, do not perform stall speed test or further

Refer to 1tl'lle Powertrain Control/ Emissions Diagnosis
Manual "' for the appropriate procedure.

Line Pressure Test

This test verifies that the line pressure is within
specification.
1. Connect pressure gauge to line pressure tap.

LINE PRESSURE
TAP D12118-A

2. Start engine and check line pressures. Refer to
Other Concern: Pressure Reference Chart 401
under Diagnosis by Symptom Routines to
determine if line pressure is within specification.

11 Can be purchased as a separate item.

' 3.

transmission damage will occur. DO NOT
MAINTAIN WOT in any transmission range FOR
MORE THAN FIVE SECONDS.

CAUTION: Transmission tester MUST BE
REMOVED from the transmission and the vehicle
harness reinstalled to verify these pressures.
improper pressure readings may lead to improper
parts replacement or internal damage.

if line pressure is not within specification, check
- EPC pressure.

4. Connect pressure gauge to EPC pressure tap.

D12120-A

5. Restart engine and check EPC pressure. Refer to
Other Concern: Pressure Reference Chart 401.
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REFERENCE: PRESSURE CHART #401

il

P

The stall speed test checks torque converter clutch
operation and installation, the holding ability of the
forward clutch, reverse clutch (the low-reverse
bands), the planetary one-way clutch, and engine
performance.

Conduct this test with the engine coolant and
transmission fluid at proper levels and at normal
operating temperature.

Apply the service and parking brake control (2780)
firmly for each stall speed test.

idie WOT Stall
Line Line
Application Range EPC Pressure EPC Pressure
4.6L Thunderbird, Cougar PN, CD,2 1 7-17 PSI 43-81PSI 83-93P51 | 180-210PSI
A 7-17 PSI 68-112P31 | B83-93PSI | 207-267 PSI
3.8L Thunderbird, Cougar P.N,OD,2 1 15-25 P8I 55-94 PSI 83-03P3l | 180-210PSI
A 3-13 PS5 B80-104PSI | B3-9aPsl | 207-267 PSI
6. I EPC pressure is not within specification,
perform Pinpoint Test E to diagnose EPC
operation. If EPC operation is OK, refer to Line
Pressure Test Chart for line pressure concern
causes.
Line Pressure Test Chart
[ une Pressune Test |
— HIGH AT IDLE
o) HLNT% IN ALL POSITIONS
D
. CHECK LOW FLUID LEVEL. RESTRICTED INLET CHECK MAIN REGULATOR VALVE, EPC SOLENOID
) mmmmugwm D PP AP RS T GARK TERY REFERRED
BN PLIMP, Gﬂm STHCRING NN TO N ELECTRICAL DIAGNOSIS IN THIS SECTION,
) REGLLATOR v, DAMAGED INLET TUBE SEAL ON INLET
- FILTER, DAMAGED DR SEPARATOR PLATE
S
= [ une pressune TesT |
] |
O LOW DMLY 1N
D _ |
: |
‘T- P A N 2 1
| | | l ]
ALV BODY SEPARATOR VALVE BODY FORWARD FORWARD FORWARD
u_% LOWREVERSE
VALVE BOOES., Bonies VALVE BBV
REVERSE
CLUTCH
D1ZTIR-A
Stall Speed Test 1. Find the specified stall rpm for the vehicle by

referring to Specifications. Use a grease pencil to
mark the rpm on the dial of a tachometer.

STALL SPEED
Engine pm
3.8L 1880-2210
4.BL 2012-2375

2. Connect tachometer to engine.
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DIAGNOSIS AND TESTING (Continued)

3. NOTE: If the rpm recorded by the tachometer
exceeds the maximum lmits given in.
Specifications, release the accelerator pedal
W because clutch or band alip-page is

ica

in each of the following ranges: §), 2, 1, R, press
the accelerator pedal to the floor and hold it just
long enough to let the engine get to wide
open-throttie. While making this test, do not hold
mmmWOnfor more than five seconds at a

Note the resuits in each range. -

5. After each range, move the selector lever to
NEUTRAL and run the engine at 1000 rpm for
about 15 seconds to cool the torque converter
(7902) before making the next test.

6. Refer to the following chart for corrective acbona
STALL SPEED OUT OF SPECIFICATION DIAGNOSIS

™

Fnrwnrd Clutch or

lntarrnedilto Clutch

€).2, 1 | Perform Pressure Test Torque Converter Stator -
andR One-Way Clutch or.
Engine Performance
Reverse Clutch or Low
Reverge Band or Servo
Air Pressire Tests

PPEQIAL SERVICE TOOL(S) REQUIRED
Description TooltNumber

Transmission Test Plate ' T92P-7008-A

A NO DRIVE condition can exist, aven with correct
transmission fluid pressure, because of inoperative
clutches or bands. An ERRATIC SHIFT can be located

. through a series of checks by substituting air pressure

for fluid pressure to determine the location of the
malfunction.

Follow the procedure to. detamina the location of the
inoperative clutch or band by introducing air pressure
into the various test plate passages.

NOTE: Use only dried, regulated (276 kPa [40 psi)
maximum) air pressure with Rubber-Tipped Air Gun
D93L-7000-A or equivalent. Apply air to the
appropriate passage(s). A dull thud should be heard
when the clutch or band applies. There should be no
hissing sound when the clutch or band is fully applied.

Cover the vent hole in the test plate with a clean,
lint-free shop towel to prevent spray when the air is
applied. Plugging the vent hole cmlng tasﬂng will result
in inaccurate roaulta

Test Procedures
1. Drain transmission fluid and remove the
transmission fluid pan.

2. Remove the main control and gasket.

3. Install AOD-E Transmission Test Plate
T92P-7008-A and Replacement Gasket
T92P-7006-A1. Tighten bolts to 10-12 N-m
(89-106 Ib-in).

4. NOTE: Do not apply air to the test plate vent hole.
Apply air to the appropriate clutch port (refer to
diagram).

A dull thud may be heard or movement felt when
the clutch is applied or released. If clutch seals or
~ mbﬂhma leaking a hissing sound may be
rd.

Reverse Clutch

A dull thud can be heard when the reverse clutch
piston (7D402) applies. In addition, movement of the
reverse clutch drum (7D044) may also be detected.

Forward Clutch Cylinder

A dull thud can be heard or movement of the clutch
piston (7A262) can be felt on the case (7005) as the
clutch piston is applied.

Intermediate Clutch Cylinder

A dull thud can be heard or felt when the intermediate
clutch piston (7EQQS) applies. 1

Direct Clutch Cylinder

A dull thud should be heard or felt on the driveshaft if
the clutch is operating.

Ovotdrlvc Servo

Operation of the band is indicated by the tightening of
the band around the reverse clutch drum. The O/D
servo will return to the release position as a result of
force from the overdrive servo piston return spring
(7F201). Also, when the servo returns to the release
position, a thud can be feit on the O/D servo retaining
ring. The band will then relax.

Low-Reverse Servo

A dull thud can be heard when the low-reverse band
tightens around the planetary assembly drum surface.
Also, movement of the ring gear can be detected.

2-3 Accumulator

. The accumulator piston (7725 1) should unseat. This

can be detected by inserting a metal rod into the 2-3
piston hole. When the accumulator piston unseats, the
rod will move. Also, a thud can be heard when the

accumulator piston applies.
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DIAGNOSIS AND TESTING (Continued)

Transmission Test Plate

Item Description

Converter Bypass

1-2 Accumulator Apply
Intermediate Clutch
Overdrive Servo Release

Reverse Servo
Overdrive Servo Apply
2-3 Accumulator Bottom

2-3 Accumulator Top

D~ |0 s ]

Forward Clutch

-
(=]

Direct Clutch

Air Pressure Test Results

K~ If the servos do not operate, disassemble, clean and
inspect them to locate the source of the concern.

If air pressure applied to the clutch passages fails to
operate a clutch, or operates clutches simultaneously,
inspect the fluid passages in the case.

If air pressure applied to the accumulator fails to
operate an accumulator, remove and inspect case
passages and piston.

Direct Clutch Pressure Test

The direct clutch pressure test will diagnose a
low-pressure condition or leakage in the direct clutch
circuit. A difference of 103 kPa (15 psi) or more
between direct clutch pressure and line pressure (read
at the forward clutch pressure tap) will prevent a
normal 3-4 shift,

FrocCarivianuals.com

1. CAUTION: Pressure gauges affect the shift
quality of the transmission. Care should be
taken not to accelerate or decelerate
rlpid'F. Possible transmission failure could
result.

Attach 0-2000 kPa (0-300 psi) pressure gauges
to the forward clutch pressure tap and to the
direct clutch pressure tap. Gauges must be
accurate enough to distinguish a 103 kPa (15 psi)
differance. (If this test is done in conjunction with
a line pressure test, pressure gauges will ba
attached to all pressure taps.) Have sufficient
flexible hose to read the gauges in the vehicle.

2. Drive the vehicle. When pressure is applied to the
direct clutch, note the difference between the
pressure read at forward clutch pressure tap and
the direct clutch pressure.

3. Ifthe difference in pressures is less than 103 kPa
(15 psi), the direct clutch circuit is OK.

4. [If the difference is greater than 103 kPa (15 psi),
there could be a leak in the direct clutch pressure
circuit. If the difference does not exceed 103 kPa
(15 psi), the gauges on the line pressure and
direct clutch pressure can be switched to confirm
that gauge calibration difference is not the cause.

Shift Linkage Check

This is a CRITICAL adjustment. Be sure the §) detent
in the transmission corresponds exactly with the stop
in the steering column tube (3514). Hydraulic leakage
at the manual control valve can cause delay in
engagements and/ or slipping while operating if the
linkage is not correctly adjusted.

NOTE: Check for a misadjustment in shift linkage. Do
this by matching the detents in the transmission range
selector lever with those in the transmission. If they
match, the misadjustment is in the indicator. Do not
adjust the shift linkage.

Leakage Inspection

Check the vehicle speed sensor (VSSX9E731), output
shaft speed sensor (0SS) and the connector at
transmission. Replace the rubber seal, if necessary.

MNOTE: Fluid from other external sources can collect
between the case (7005) and pan rail to give the
appearance of a pan-to-case gasket leak. if fluid is
present check the following positions as described.

Check for leakage at pan-to-case gasket.

Leakage at the pan-to-case gasket often can be
stopped by tightening the retaining bolts to 12-15 N-m
(106-132 Ib-in). Do not over-tighten transmission pan
bolts. If necessary, replace the pan-to-case gasket.

If lmakage is found at the wiring connector bulkhead
assembly, replace the O-ring. Refer to
Disassembly / Assembly for procedures.
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DIAGNOSIS AND TESTING (Continued)

Check the fluid filler tube connection at the
transmission case or transmission pan. If leakage is
found here, install a new O-ring and press the fluid filler
tube to the case. The fluid filler tube bracket should
align properly and be attached to the transmission or

engine.

Check the fluid tubes and fittings between the
transmission and the transmission radiator in tank
cooler for looseness, wear or damage. When fluid is
found to be leaking at the cooler tube nuts, tighten the
cooler tube nuts to 22-26 N-m (15-19 Ib-ft). If the leak

continues replace the cooler tube(s) or cooler tube
nuts and tighten to 22-26 N-m (15-19 |b-ft).

CAUTION: Do not try to stop the fiuid leak by

increasing the torque beyond specification. This
may cause damage to the case threads.

The same procedure should be followed for leaks
between the case and cooler tube to case connector
nut. Tighten this nut to 24-31 N-m (18-22 |b-ft). If leak
continues, replace the cooler tube nut to case
connector and tighten to 24-31 N-m (18-22 |b-ft).

Check the engine coolant in the radiator (8005). If
transmission fluid i3 present in tha coolant, the
trar':jarnlsslon cooler in the radiator is probably
leaking.

Seals and Gaskets

The transmission cooler can be further checked for
leaks by disconnecting the cooler tube and cooler inlet
tube from the cooler fittings and applying 345-517 kPa
(50-75 psi) air pressure to the fittings. Remove the
radiator cap (8100) to relieve the pressure buildup at
the exterior of the cooler tank. If the transmission
cooler is leaking and/or will not hold pressure, the
transmission cooler must be replaced. Refer to
Section 07-02 for transmission cooler replacement
procedure. “

If leakage is found at the manual control lever (7A256),
replace the manual control lever seal.

The transmission has five pipe plugs: four on the RH
side of the case and one on the LH side. Inspect the
plugs for leakage. Make sure they are tightened to
8-16 N-m (7 1-141 |b-in). If tightening of the pipe plugs
does not stop the leak, replace the plug.

When a converter drain plug leaks, remove the drain
plug with a six-point wrench. Coat the threads with
Pipe Sealant with Teflon® DBAZ-19564-A or
equivalent meeting Ford specification
WSK-M2G350-A2 and install . Tighten the drain
plug to 28-30 N\-m (21-22 Ib-ft). Fluid leakage from the
converter housing may also be caused by engine oil
leaking past the rear main bearing seal, or from oil
galley plugs. Verify the exact cause of the leak before
starting service procedures.

External Sealing

The 4R70W transmission has the following parts to
prevent external fluid leakages:

1 7802

Converter Asay

Description

2 | 876850-S2 Plug«Converter Drain-1/8-27

Dry Se_al (Pnr_t of 7902)

(Continued)

TA248 Seal Assy - Front Pump
7A248 Seal Assy - Front Pump
5 | N605789-S100

(Continued)
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Part Part
Item Number Description Item Number Description
6 | TA106 Body Assy - Front Pump 15 | NBO3T47-51000 | Bolt- MB-1.25 X 30 (8 Req'd)
7T | TA138 Gasket - Front Pump 16 | TAD39 Extansion Assy
8 | 380318-5100 Pipe Plug - 1/8-27 Dry Seal 17 | roB8 Gasket - Extansion
Tapered (5 Req'd) 18 |391139-5 Seal - 0.864 X 0,070 O-Ring
g | 7008 Case Assy (2 Req'd)
10 | 7034 Vent Assy - Case 18 | 7G276 Bulkhead Assy - Wiring
1 |7z101 Seal- 14.0 X 1,78 O-Ring (2 Connesior
Reqg'd) 20 | TA184 Pan - Transmission
12 | TH103 Sensor Assy - Trans Output 21 | TA191 Gasket - Transmission Pan
Shaft Speed (Reuseable)
13 | BETA1 Vehicle Speed Sensor 22 |7D273 Connector Assy - Fluid Tube
14 | 7082 Seal Assy - Extension (2 Req'd)
Housing
(Continued)
Fluid Leakage in Torque Converter Area 1. Fluid leaking by the pump lip seal will tend to

move along the impeller hub and onto the back of
the impeller housing. Except in the case of a total
seal failure, fluid leakage by the lip of the pump
seal will wet the back of the torgue converter
(7902) and be deposited on the torque converter
housing only, near the pump body.

| In diagnosing and correcting fluid leaks in the front
pump support and gear and torque converter area, use
the following procedures to locate the exact cause of
the leakage. Leakage at the front of transmission, as
V) evidenced by fluid around the torgue converter

s housing, may have several sources. By careful

.CUII

D observation, it is possible, in many instances, to 2. Fluid leakage by the outside diameter seal of the
S pinpoint the source of leak before removing the pump body will be deposited only on the pump
4= transmission from the vehicle. The paths which the body and torgue converter housing. Fluid will not
E fiuid takes to reach the bottom of the torque converter be deposited on the back of the torque converter,
s housing are shown in the following illustration. 3. Fluid that leaks by the pump gasket and front
© pump-to-case bolt will be deposited on the inside
. of the torque converter housing only. Fluid will not
(11 be deposited on the back of the torque

converter.

4, Fluid leakage from the converter drain plugs or
converter-to-flywheel stud weld will appear at the
outside diameter of the torque converter on the
back face of the flywheel (6375), and in the
converter housing only near the flywheel. Fluid
leaks from the torque converter will leave a ring of
fiuid around the inside of the torque converter
housing.

5. NOTE: A clean lint-free cloth may aid in
determining the color (transmission fluid is red)

" and source of the leaking fluid.

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

a. Leakage at the valve cover gasket (6584)
may allow oil to flow over the torque
converter housing or seep down between the

= torque converter housing and cylinder blocks

(6010) causing oil to be present in or at the

bottom of the torque converter housing.
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DIAGNOSIS AND TESTING (Continued)

b. Oil galley plug leaks will allow oil to flow down
the rear face of the cylinder blocks to the
bottom of the torque converter housing.

c. Leakage at the crankshaft rear oil seal
{6701) will work back to the flywheel, and
then into the torque converter housing.

d. Leakage at oil pressure sensor (9278).
Leak Check Test

Fluid leakage from other areas, such as the power
steering system forward of the transmission, could
cause fluid to be present around the torque converter
housing due to blowback or road draft. The following
procedures should be used to determine the cause of
the leakage before service.

1. Remove the fluid level indicator 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. However, a power steering leak
may be mistaken for a transmission leak since
both fluids are dyed red. Check the power
steering system for leaks that could be
misidentified as a transmission leak.Refer to
Saction 11-00.

2. Remove the torque converter housing cover.
Clean off any fluid from the top and bottom of the
torque converter housing, front of the case and
rear face of the engine and oil pan (6675). Clean
the torque converter area by washing with a
suitable non-flammable solvent and blow dry with
compressed air.

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

4. Start and run the engine until the transmission
reaches its normal operating temperature.
Observe the back of the cylinder blocks and top
of the torque converter housing for evidence of
fluid leakage. Raise tha vehicle on a hoist and run
the engine at fast idle, then at engine idle,
occasionally shifting to the OVERDRIVE and
REVERSE ranges to increase pressure within the
transmission. Observe the front of the flywheel,
back of the cylinder blocks (in as far as possible),
and inside the torque converter housing and front
of the automatic transmission /fransaxle
(A /TX7000). Run the engine until fluid leakage is
evident and the probable source of leakage can
be determinad.

Leak Check Test with Black Light

Oil soluble aniline or fluorescent dyes premixed at the
rateof 2.5mi (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 fluorescent dye solution.

Transmission Fluid Cooler

CAUTION: Whenever a transmission has been
disassembled to replace worn or damaged parts
or because the main control valve body (7A100)
sticks from foreign material, the main control
valve body, transmission cooler and cooler inlet
tube and cooler tube MUST be cleaned and
flushed by using the Rotunda Torque Converter
Cleaner 014-00028 or equivalent. Under NO
circumstances should an attempt be made to
clean torque converter (7902) by hand agitation
with I:ulunt. Damage to torque converter may
result.

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

Transmission Fluid Cooler Flow Test

NOTE: The transmission linkage adjustment, fluid level
and tube pressure must be within specification before
performing this test. Refer to Section 07-05.

1.  Remove fluid level indicator from fluid filler tube.
2. Place a funnel in filler tube.

3. Raise vehicle on a hoist and position suitable
a&htgataﬂaundawaﬂdaﬂafartoﬁmﬂm

4, Remove cooler return tube (rear fitting) from
fitting on transmission case (7005).

5. Connect one end of a hose to the cooler return
tube and route other end of hose up to a point
where it can ba inserted into a funnel at the fluid
filler tube.

8. Remove safety stands and lower vehicle. Insert
end of hosa into funnel.

7. Start engine and run at idle with transmission in
neutral position.

8. When fluid flowing from hose is all liquid, an
adequate amount of fluid should be observed
(approximately 1 liter {1 quart) delivered in 30
seconds). f adequate flow is observed, test is
complete,

9. Ifflow is not adequate, stop engine. Disconnect
hose from cooler return tube and connect it to
torque converter - out tube (front fitting) on case.

10. Repeat Steps 7 and 8. If flow is now
approximately 1 liter (1 quart) in 30 seconds,
perform Transmission Fluid Cooler -
Backflushing / Cleaning as described; refer to
Section 03-03 for diagnosis of transmission fluid
cooler. If flow is still not approximately 1 liter (1
quart) in 30 seconds, service the pump and /or
torque converter.
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DIAGNOSIS AND TESTING (Continued)

Transmission Fluid
Cooler—Backflushing/Cleaning

1. Perform backflushing with a Rotunda Torque
Converter Cleaner 014-00028 or equivalent. Test
the equipment to make sure that a vigorous fluid
flow is present before proceeding. Replace the
system filter if flow is weak or contaminated.

2. Toaid in attaching the cleaner to the transmission
steel cooler tubes, connect two additional rubber
hoses to the transmission end of the steel
transmission cooler lines as described below.

® Connect the cleaner tank pressure line to the
stm transmission cooler return tube (longer
tube).

® Connect a tank return hose to the steel
transmission cooler pressure tube (shorter
tube). Place the outlet end of this hose in the
solvent tank reservoir,

3. Turn on solvent pump and allow the solvent to
circulate a minimum of five minutes (cycling
switch on and off will help dislodge contaminants
in cooler system).

4. Switch off the solvent pump and disconnect the
solvent pressure hose from the transmission
cooler return tube.

5. Use compressed air to blow out the cooler(s) and
tube (blow air into the transmission cooler return
tube) until all solvent is removed.

6. Remove the rubber return hose from the
remaining steel cooler tube.

Transmission Fluid Cooler Tube Replacement

When fluid leakage is found at the transmission fluid
cooler (7A095), the transmission fluid cooler must be
replaced.

When one or more of the fluid cooler inlet tube (TAD30)
and fluid cooler tube (7A03 1) 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 fiuid as
necessary and check for fluid leaks.

Frocariviariudals.CQif

Diagnosis By Symptom Routines

The diagnosis by symptom charts give the service
technician diagnostic information, direction and
possible components, using a symptom as a starting
point.

The diagnosis by symptom charts are divided into two
categories: Electrical Routines, indicated by 200
series numbers, and Hydraulic / Mechanical Routines,
indicated by 300 series numbers. The electrical
routines list the possible electrical components that
could cause or contribute to the symptom described.
The hydraulic / mechanical routines list the possible
hydraulic or mechanical components that could cause
or contribute to the symptom described.

Diagnosis By Symptom Charts—Directions

1. Using the index, select the concern/symptom
that best describes the condition.

2. Turn to the routine indicated in the Diagnosis by
Symptom Index.

3. Always begin diagnosis of a symptom by using
the following:

a. preliminary inspections

b. werification of condition
C. check the fluld level
d. perform other test procedures as directed

4. Then begin with the electrical routine, if indicated.
Follow the reference or action required
statements. Always perform the on-board
diagnostic tests as required. NEVER SKIP
STEPS. Service as required. if the concern is still
present after electrical diagnosis, then proceed
to the hydraulic / mechanical routine listed.

5. NOTE: Not all concerns and conditions with
electrical components will set a diagnostic trouble
code (DTC). Be aware that the components listed
may still be the cause. Verify proper function of
those components prior to proceeding to the
hydraulic / mechanical routine listed.

The hydraulic / mechanical routines list possible
hydraulic or mechanical components that could
cause the concern. These components are listed
in the removal sequence and by most likely
cause. You must inspect all components listed to
ensure proper service.

DIAGNOSIS BY SYMPTOM INDEX

Routines
Title Elactrical (1) Hydraulic /Mechanical

Engagement Concerns

Mo Forward 201 301

Mo Reverse 202 302

Harsh Reverse 203 303

Harsh Forward 204 304
Delayed/ Soft Reverse 205 305
{Continued)
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DIAGNOSIS BY SYMPTOM INDEX (Cont'd)
Routines
Title Electrical (1) Hydraullc/ Mechanical
Dalayed/Soft Forward 208 306
Shift Concerna
Some/ All Shifts Missing 210 310
Timing Concerna
—Early/Late 211 an
—Erratic/Hunting 212 312
Faal
—Soft/Slipping 213 313
—Harsh 214 314
Mo 1st Gear, Engages in Higher Gear 215 316
No Manual 1st Gear 218 318
No Manual 2nd Gear 217 ar
Torque Converter Operation Concerns
MNo Apply 240 340
Always Applied/ Stalls Vehicle 241 a4
Cycling / Shudder / Chatter 242 342
Other Concerns
Mo Engine Braking in 2nd Gear, Manual 2nd or Manual 1st Position 250 350
Shift Lever Efforts High 2851 351
External Leaks 252 as2
Poor Vehicle Parformance 253 353
Noise / Vibration—Forward or Reverse 254 354
Engine Will Mot Crank 2B 114
Mo PARK Range 258 358
Overheating 257 3s7
Referance: Pressure Reference Chart 401
Reterence: Clutch and Band Application Chart 601
Refarance: Solencld Application Chart 701
(1) Paerform electrical routine first.
Diagnostic Routines
NO FORWARD ENGAGEMENT
Possible Component Referance/Action
201 — ELECTRICAL ROUTINE
® Mo Electrical Concems
301 — HYDRAULIC / MECHANICAL ROUTINE
Fluld
& Improper level & Adjust fluld to proper laval.
® Condition # Inspect as described under Fluid Condition Chech.
Shift Linkage
# Damaged, out of adjustment # Inspect and service as required. Verity linkage adjustment as
described in Section 07-05. Atter servicing linkage, verity TR
sensor is proparly adjusted. Refer to Tranamission, Assembly.
Improper Pressuras
® Low forward clutch pressure, low line prassure » Check pressure at line and forward clutch tap. Refer to Other
Concemn: Presaure Reference Chart 401 for specification. If
pressures are low, check the following possible components:
— fluid filter and seal assembly,
— main controls, pump assambly,
— forward clutch assembly.
(Continued)
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NO FORWARD ENGAGEMENT (Cont'd)

Poasible Component

Reference ./ Action

Fluld Filter and Seal Assembly
* Plugged, damaged
® Filter seal damaged

#® Roplace fluid filter and seal assambly,

Main Controls
® 3-4 shift valve, main regulator vaive, manual valve stuck,
damaged
# Bolts out of torque specification

® Inspect for damage. Service as required,

# Tighten bolts to specification,

@ Gaskets damaged # Inspact gasket for damage and raplace.
@ 2-3 accumulator and seals damaged ® Inspect piston, seals and bore for damage. Service as required.
Pump Asssmbly

# Bolts out of torque specification

® Porosity / croas leaks and ball missing or leaking, plugged hole
® No, 3 and No. 4 seal rings damaged

® Gaskets damaged

# Tighten boits to specification.

# Inspect for porosity and leaks. Service as required.
® Inspect seals for damage. Service as required.

® Inspect for damage and replace.

Forward Clutch Assembly
® Seals, piston damaged
#® Check balls damaged, missing, mislocated, nol seating properly

® Friction elements damaged or worn

® Inspect seals for damage. Service as required.

® Inspect for mislocation, poor seating, damage. Replace cylinder
as required.

® Check tor abnormal wear, damage. Service as required,

Low One-Way Clutch Assembly (Planatary)

& Worn, damaged or misassembled # Inspect for damage. Service as required.
Cutput Shaft

® Damaged ® Inspect for damage. Service as required.

TD1037 TG
NO REVERSE ENGAGEMENT CONCERN:
Possible Component Referance/Action

202 — ELECTRICAL ROUTINE

® Mo Electrical Concerns
302 — HYDRAULIC/MECHANICAL ROUTINE
Fluid

& Improper level & Adjust fluid to proper leveal,

* Condition ® Inspect as described under Fluid Condition Check.
Shift Linkage

& Damaged or out of adjustment

# Inspect and service as required. Verify linkage adjustment as
described in Section 07-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Refer to Transmission,

Assambly,
Improper Presaures
® Low reverse clutch pressure, low reverse band pressure, low line | ® Check pressure at line pressure tap. Refer to Other Concern:
pressure Pressure Reference Chart 401 for specifications. If pressures
are low, check the lollowing possible componants:
— fluid filter and seal assembly,
— main controls,
— raverse seno,
— pump assembly,
— revarse clutch assembly.
Fluld Filter and Seal Assembly
# Plugged, damaged & Raplace filter and seal assembly.
Main Controls

# No. 8 shuttle ball, manual valve, main regulator valve, 1-2
accumulator seals stuck or damaged

# Bolta out of torque spacification
# Gaskel damaged

® Inspect for damage, Service as required.

# Tighten bolts to specification.
® Inspect for damage and replace.

{Continuad)
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ProCarManuals.com

NO REVERSE ENGAGEMENT CONCERN: (Cont'd)

Possible Component

Reference/Action

Low Reverse Servo
® Seals (piston and cover) damaged
® Servo cover retaining ring damaged
® Anchor pins (case) damaged

#® Inspect for damage. Service as required.

Pump Assembly
® Bolts out of torque specification
® Porosity / cross leaks / ball missing or leaking, plugged hole

® Tighten bolts to specification
® Inspect pump assembly, Replace as requirad.

# Gasket damaged #® Inspect for damage and replace.
® Mo, 1and 2 seal rings damaged ® Inspect for damage. Service as required.
Revarse Clutch Assembly

® Seals, piston damaged
& Check ball missing or damaged
# Friction alements damaged or worn

® Inspect for damage. Service as required.

Low Reverse Band
# Band, servo, anchor pins damaged or worn

& Inspect for damage, Service as required.

TO103TRG

ENGAGEMENT CONCERN: HARSH REVERSE

Possible Componant

Reference/Action

203 — ELECTRICAL ROUTINE

Powaertrain Control System
# Electrical inputs / outputs, vehicle wiring hamesses, PCM, TP,
MAF. El system. EPC sclenold. TFT sensor

# Run Self-Test. Refar to Powertrain Control/ Emissiona Diagnosis
Manual ' tor diagnosis. Perform engaaement test. EPC test and
Pinpoint Tests B and E using Rotunda Transmission Tester
007-00130 and Rotunda AQDE /4R70W Cable and Overlay
007-00122 or equivalent, as described. Service as required.
Clear codes, road teat and rerun self-test,

303 — HYDRAULIC /MECHANICAL ROUTINE

Fluid

® Improper level & Adjust fluid to proper level.

& Condition ® Inspect as described under Fluid Condition Check.
Shift Linkage

# Damaged or out of adjustment

# Inspect and service as required. Verity linkage adjustment as
described in Section 07-05, After servicing linkage, verify that
the TR sensor is properly adjusted. Reter to Tranamission,
Assambly.

Improper Pressures
# High line prassure, high EPC pressura

® Check pressure at line and EPC pressure taps. Refer to Other
Concern: Pressure Reference Chart 401 for specitications. if
high, check the following possible componenis: main controls,
oil filter and seal assembly.

Oil Filter and Seal Assembly
® Plugged or damaged
® Filter seal damaged

® Replace fitter and seal assembly.

Main Controls
® Mo, 8 Shuttle ball, No. 5 check ball, manual valve, main regulator
valve stuck, damaged or missing

® Loose bolts
® Gasket damaged
® EPC solenoid stuck or damaged

® Inspact for damage. Service as required.

@ Tighten bolts to specification.
® Inspect for damage and replace.

# Inspect for damage, contamination, Perform EPC test in Routine
No. 203, Service as required.

Low Reversa Servo
® Seals (piston and cover) damaged
# Sarvo cover retaining ring damaged
® Anchor pina (case) damaged

# Inspect for damage, Service as required,

(Continued)

12 Can be purchased as a separate lam,
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Dol rMMa i ola oo o

ENGAGEMENT CONCERN: HARSH REVERSE (Cont’d)

# Seals, piston damaged

# Check ball missing or damaged

# Friction elements damaged, worn

® Return spring piston damaged, wom

Possible Component Relerence/Action
Pump Assembly
# Loose bolts # Tighten bolts to specification.
#® Porosity / cross leaks & Inspect pump assembly. Replace as required.
@ Gasket damaged # Inspect for damage and replace.
® Mo, 1 and No. 2 seal rings damaged # Inspect for damage. Service as required.
Reverse Cluich Assembly

# Inspect for damage, Service as required.

Low Reverse Band
® Band, servo, anchor pin damaged or wom

# Inspect for damage. Service as required.

HARSH FORWARD ENGAGEMENT

TD10381G

Possible Component

Reference./Action

204 — ELECTRICAL ROUTINE

Powaerirain Control System
® Electrical inputs / outputs, vehicle wiring hamesses, PCM, TFT

® Run Self-Test. Reter to Powerirain Confrol/ Emissions Diagnosis

® Main regulator valve, 2-3 backout valve, 2-3 accumulator
saal/retainer atuck, damaged

# Bolts out of torque specification

& Gaskets damaged

# EPC solenoid stuck or damaged

E sensor, EPC solencid Manugl' for diagnosis. Perform engagement test, EPC test and
D Pinpoint Tests B and E using Rotunda Transmission Tester
.3_ 0O07-00130 and Rotunda AODE / 4RTOW Cable and Overlay
h 007-00122 or equivalent, as described, Service as required.
E Clear godeys, road test and rerun seif-test,
D | 304 — HYDRAULIC/MECHANICAL ROUTINE
5 Fluid
S ® impropar level ® Adjust Auid to proper level.
C & Condition # inspect as described under Fluid Condition Check.
g Improper Pressures i
B ® High forward clutch pressure, high line pressura, high EPC ® Check pressure at line, EPC and forward pressure taps. Refer fo
L. pressure Other Concemn: Pressure Referance Chart 401 for
jl: specifications. If pressures are high, check the following
possible components: main controls, pump assembly.
Main Controls

# Inspect and service as required.

# Tightan bolts to specification.
# Inspect for damage and replace.

@ Inspect for damage or contamination. Perform EPC test in
Routine No. 204, Service as required.

Pump Assembly
# Bolta out of torque specification
® Porosity / cross leaks
® Gaskets damaged
* Mo, 3 and No. 4 seal ring damage

® Tighten bolts to specification.
® inspact for porosity /leaks. Replace pump assembly as required.
® Iinspect for damage and replace.

Forward Clutch Assembly
# Check balls misaing or damaged

# Friction element damaged or worn
® Forward clutch wave spring damaged
& Forward clutch return spring damaged

# Inspect for mislocation, poor seating, damage. Replace forward
clutch cylinder,

# inapect for damage. Service as raguired.
® Inspect for damage. Service as required.
® Inspect lor damage. Service as required.

TO10383H

13 Gan be purchased as a separate fem,
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DIAGNOSIS AND TESTING (Continued)

DELAYED/SOFT REVERSE ENGAGEMENT

® Damaged, out of adjustmant

Possible Component Reference/Action

205 — ELECTRICAL ROUTINE

# No Electrical Concerns
305 — HYDRAULIC /MECHANICAL ROUTINE
Flubd

® Impropear leval ® Adjust fluid 1o proper level.

& Condition ® Inspect as described under Fluid Condition Check.
Shift Linkage

® Inspact and service as required. Verity linkage adjustment as
described in Section 07-05. After servicing linkage, verity that
the TR sensor is properly adjusted. Refer to Transmisaion,
Assembly,

Improper Pressures
® Low reverse clutch pressure, low reversae band pressure, low line
pressure

® Check pressure at line tap. Refer 1o Other Concern: Pressure
Refarance Chart 401 for specifications. If pressures are low,
check the following possible components: main controls, pump
assembly, revarse clulch assembly, reverse servo.

Fluld Filter and Seal Assembly
® Plugged, damaged
@ Fluid filter seal damaged

#® Replace fluid filter and seal assembly.

Main Controls
® Mo, 6 shuttle ball, 1-2 accumulator seals, manual valve, main
regulator valve stuck or damaged
# Bolts out of torque specification
® Gaskets damaged

® Inspect for damage. Service as required.

® Tighten bolts to specification.
® Inspect for damage and replace,

Low Reversa Servo
® Seals (piston and cover) damaged
# Servo cover retaining ring assembled wrong.

# Inspect for damage. Service as required.

Pump Asssmbly
#® Bolts out of torque specification
& Porosity / cross leaks/ ball missing or leaking

# Tighten bolts to specification.
# Inspect pump assembly. Replace as required.

# Seals, piston damaged

® Check ball missing or damaged

# Friction elements damaged, worn

® Return apring and piston damaged, worn

® Gaskets damaged ® Inspect lor damage and replace.
® No. 1 and No. 2 seal rings damaged ® [nspect for damage. Service as required.
Reverse Clutch Assembly

® Inspact for damage. Service as required.

Low Reverss Band
® Damaged, worn

# Inapect for damage. Service as required.

DELAYED/SOFT FORWARD ENGAGEMENT

Possible Component

Reference./Action

206 — ELECTRICAL ROUTINE

#® Mo Electrical Concerns

306 — HYDRAULIC /MECHANICAL ROUTINE

& Damaged, out of adjustment

Fluld

® Improper level ® Adjust fluid to proper level.

& Condition ® Inspect as described under Fluid Condition Check.
Shift Linkage

# Inspect and service as required. Verity linkage adjustment as
described in Section 07-05, After sarvicing linkage, verify that
tha TR sensor is proparly adjusted. Refer to Transmission,
Assambly.

(Continued)
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DIAGNOSIS AND TESTING (Continued) | .

DELAYED/SOFT FORWARD ENGAGEMENT (Cont’d)

Reference. Action

improper Pressures

® Low forward clutch pressure, low line pressure, low EPC ® Check pressure at line, forward clutch and EPC taps. Refer to
pressure Other Concern: Pressure Reference Chart 401 for
specifications. If pressures are low, check the following possible
components: fluid filter and seal assembly, main controls and

pump assembly.

Fluid Filter and Seal Assembly
® Plugged, damaged #® Replace fluid filter and seal assembly.
@ Flyid filter seal damaged

Main Controls
® 3-4 ghift valve, main regulator valve ® inspect and service as required.

a Bolts out of torque specification ® Tighten bolts to specification.

® Gaskets damaged ® Inspect for damage and replace.

® 2-3 or 1-2 accumulator, seals, bore damaged or stuck @ inspect for damage. Service as required.
Pump Assembly

@ Bolta out of torque specification @ Tighten bolts to specification,

® Porosity/cross leaks ® Inspect pump assembly. Replace as required.

@ Gaskets damaged ® Inspect for damage and replace.

® No. 3, No. 4 sealrings damaged ® Inspect for damage. Service as required.
Forward Clutch Assembly

® Seals, piston damaged
® Check balls missing, damaged

® Inapect for damage. Service as required.

@ Inspect for mislocation, poor seating, damage. Replace cylinder
as required.

® Check for damage. Service as required.

® Friction elements damaged, worn
TD10411F

SHIFT CONCERNS: SOME OR ALL SHIFTS MISSING

Possible Component Reference/Action
210 — ELECTRICAL ROUTINE [ B

Powertrain Control System :

® Electrical inputs/outputs, vehicle wiring harnesses, powertrain
control module, shift solencids, output shaft speed (0SS)
sensor, TR sensor

ProCarManuals.com

® Run selif-test. Refer to Powertrain Control/Emissions Diagnosis
Manual'* for diagnosis. Perform Pinpoint Tests A, D and F using
Rotunda Transmission Tester 007-00 130 with Rotunda
AODE /4R7T0W Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-00128 or equivalents, as described. Service
as required. Clear codes, road tést and rerun self-test.

310 — HYDRAULIC/MECHANICAL ROUTINE

Fluid
® Improper level @ Adjust fluid to proper lavel.
® Condition : @ Inspect as described under Fluid Condition Check.

Shift Linkage, TR Sensor

¢ Damaged, out of adjustment ® Inspect and service as required. Verify linkage adjustment as

described In Section 07-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Reler to Transmission, 8
Assembly.

® Refer to the following shift routine(s) for further diagnosis:
Shift 1-2, Routine 220/320 L
Shift 2-3, Routine 221/321
Shift 3-4, Routine 222/322
Shift 4-3, Routine 223/323
Shift 3-2, Routine 224/ 324
Shift 2-1, Routine 225/325

TD10387G

14 Can be purchased as a separate item.
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DIAGNOSIS AND TESTING (Continued)

ProCarManuals.com

SHIFT CONCERNS: SHIFT TIMING — EARLY /LATE

Possible Component

Referance/Action

211 — ELECTRICAL ROUTINE

Powertrain Control System

® Electrical inputs/ outputs, vehicle wiring harnasses, powertrain
control module, shitt solencids, EPC solencid, TFT sensor, 0SS

# Run self-test. Reter to Powertrain Control / Emissions Diagnosis
Manual'® for diagnosis. Perform Pinpoint Tests A, B, E and F
using Rotunda Transmission Testar 007-00130 and Rotunda
AQDE /4RTOW Cable and Overlay 007-00122 or equivalents, as
described. Sarvice as required, Clear codes, road test and rerun
Sall-Test.

311 — HYDRAULIC / MECHANICAL ROUTINE

Other
# Tire size change, axle ratic change

* Verity vehicle has original equipment. Refer to Certification
Label and Safety Standard Certification Label. Changes in tire
size, axle ratio will allect shift timing.

Fluid

& Improper level ® Adjust fluid to proper level.

& Conditicn ® Inspect as described under Fluid Condition Check.
Improper Presaures

® Line pressura, EPC pressure

@ Check pressure at line and EPC taps. Refer to Other Concemn:
Pressure Reference Chart 401 lor spacilications. If not OK,
chack the main controls. if OK, refer to the following shift
routine(s) lor further diagnosis:

Shift 1-2, Routine 320
Shift 2-3, Routine 321
Shift 3-4, Routine 322
Shift 4-3, Routine 323
Shift 3-2, Routine 324
Shift 2-1, Routine 325

Main Controls
@ EPC solenoid, stuck or damaged hydraulically or mechanically

® Valves, accumulators, seals stuck or damaged or misassembled
® Gaskets damaged
® Solencid screen (in valve body) blocked or damaged

# Inspect for damage, contamination. Perform EPC tests in Routine
No. 211. Service as required.

#® Inspect for damage. Service as required.
® Inspact for damage and replace.
® Clean or replace screen.

SHIFT CONCERNS: TIMING —ERRATIC/HUNTING

Possible Componant

Raferance. Action

212 —ELECTRICAL ROUTINE

Powertrain Control System
# Electrical inputs / outputs, vehicle wiring harnesses, powertrain
control module, shift sclenolds, TCC solancid, TR sensor, OS5

® Fun sell-test. Refer to Powertrain Control/ Emissions Diagnosis
Manual'® lor diagnosis. Perform Pinpoint Tests A, C, Dand F
using Rotunda Transmission Tester 00T-00130 with Rotunda
AOQDE /4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-00128 or equivalent,as described. Service as
required. Clear codes, road test and rerun seli-test,

312 —HYDRAULIC /MECHANICAL ROUTINE

Fluld -
& improper level @ Adjust fluid to proper level.
& Condition # Inspect as described under Tranamission Fluid Condition Check.
Main Controls
® Valves, accumulators, seals, misassembled, stuck or damaged ® Inspect for damage. Service as required.
& Gaskets damaged # Inspect for damage and replace,
® Solenoid screen (in valve body) blocked or damaged # Clean or replace scraan.
Torque Converter Clutch
& Torque converter ® Refer to Hydraulic /Mechanical Routine 342, Converter
Cycling / Shudder/ Chatter.
{(Continued)

18 Can be purchased as a separate ltem.
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DIAGNOSIS AND TESTING (Continued)

Transmission, Automatic—4R70W
PESE  ————
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—

SHIFT CONCERNS: TIMING—ERRATIC/HUNTING (Cont'd)

Possible Componant

Referance/Action

Specific Shifts

® Rafer to the following shift routine{s) for further diagnosis:
Shift 1-2, Routine, 320
Shift 2-3, Routine, 321
Shift 3-4, Rouline, 322
Shift 4-3, Routine, 323
Shift 3-2, Routine, 324
Shift 2-1, Routine, 325

SHIFT CONCERNS: FEEL — SOFT/SLIPPING

Possible Componant

Referance/Action

213 — ELECTRICAL ROUTINE

Powertrain Control System

® Electrical inputs / outputs, vehicle wiring harmesses, powartrain
control module, EPC solenoid, 055

# Run Sell-Test. Refer to Powertrain Control / Emissions Diagnosis
Manual™ for diagnosis. Perform Pinpoint Tests E and F using
Rotunda Transmission Tester 007-00130 and Rotunda
ADDE/4RTOW Cable and Overlay 007-00122 or equivalent, as
described. Service as required. Clear codes, road test and rerun
Sell-Test.

313 — HYDRAULIC/MECHANICAL ROUTINE

Fluld

& Improper level & Adjust fluid to proper lavel.

® Condition #® Inspect as described under Fluid Condition Check.
Improper Pressuras

® Low line pressure. low EPC pressure

® Check pressures at line and EPC taps. Refer to Othar Concamn:
Pressure Referance Chart 401 for specifications. If pressures
are low or all shifts are soft/ slipping, go to Main Controls. If
pressures are OK and a specific ahift is soft/ slipping, refer to
the following routine(s) for further disgnosis:
Shift 1-2, Routine, 320
Shift 2-3, Routine, 321
Shift 3-4, Routine, 322
Shift 4-3, Routine, 323
Shift 3-2, Routine, 324
Shift 2- 1, Routine, 325

Main Controls

® 1-2 accumulator, 2-3 backout valve, main regulator valve,
overdrive servo regulator valve stuck, damaged or
migassembled

# EPC solenold stuck or damaged

® Inspect for damage. Service as required,

# inspect for damage and contamination. Perform EPC tests in
Routine No. 213. Service as required.

TO10383d

SHIFT CONCERNS: FEEL — HARSH

solenoid, 055

Posslble Component Reference ./ Action
214 — ELECTRICAL ROUTINE
Powertrain Control System
® Electrical inputs / outputs, vehicle wiring harnesses, EPC # Run sell-test. Refer to Powertrain Control/ Emissions Diagnosis

Manual'® for diagnosis. Perform Pinpeolint Testa E and F using
Rotunda Tranamisaion Tester 007-00130 and Rotunda
AODE/4RTOW Cable and Overlay 007-00122 or equivalent, as
described. Service as required. Clear codes, road test and rerun
Sall-Test.

314 — HYDRAULIC /MECHANICAL ROUTINE

Fluld

& Improper level ® Adjust fluid to proper level.

& Condition #Inspect as described under Fluid Condition Check.
{Continued)

16 Canba purchased as a saparale tom.
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SHIFT CONCERNS: FEEL — HARSH (Cont'd)

Possible Componant

Reference/Action

Improper Pressurea
® High line pressure, high EPC pressure

® Check pressures at line and EPC taps. Refer to Other Concemn:
Pressure Referance Chart 401 for specilications. H pressures
are high or all shifts are harsh, go to Main Controls. If pressures
are OK and a spacific shift is harsh, refer to the following shift
routina(s) for further diagnosis:
Shift 1-2, Routine, 320
Shift 2-3, Routine, 321
Shift 3-4, Routine, 322
Shift 4-3, Routine, 323
Shift 3-2, Routline, 324
Shift 2-1, Routine, 325

Main Controls

® 1-2 accumulator, 2-3 backout valve, main regulator valve,
overdrive servo regulator valve stuck, damaged or
misassembled

# EPC solenoid stuck or damaged

& [nspect for damage. Service as required.

& Inspact for damage, contamination. Perform EPC tests in Routine
214, Bervice as required.

TD10385J

SHIFT CONCERNS: NO 15T GEAR,ENGAGES IN HIGHER GEAR

® Electrical inputs f outputs, vehicle wiring harnesses, powertrain
control module, shift sclencids, TH sensor

Possible Componant Referance/Action
215 —ELECTRICAL ROUTINE
Powertrain Control System

® Run Self-Test. Reler to Poweartrain Confrol/ Emissions Diagnosis
Manual'” 1or diagnosis. Partorm Pinpoint Tests A and D using
Rotunda Transmission Tester 007 -00 130 with Rotunda
AQDE/4RT0OW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable DO7-00128 or equivalent, as described. Service as
raquired. Clear codes, road test and rerun Sali-Test.

315 — HYDRAULIC /MECHANICAL ROUTINE

Shift Linkage, TR Sensor
& Damaged or out of adjustment

®Inspect and service as required. Verily linkage adjustment as
described in Section 07-05. After servicing linkage, verily that
the TR sensor is properly adjusted, Refer to Transmission,
Assembly.

Improper Pressuras
# Low reverse clutch pressure, low reverse band pressure, low lina
pressure

# Forward OH, Intermediate O, Direct X
® Forward OH, Intermediate X, Direct Off
® Forward Off, Intermadiate X, Direct X
® Forward X, IntermediateOif, Direct X
® Forward X, Intermadiate X, Diract Of
® Forward X, Intermadiate X, Direct X

® Forward X, IntermediateOff, Direct OH

# Check for which pressures are on as follows and corresponding
routines'®;

*324, 301

® 325, 301

® 323, 324, 325, 301

» 324

® 325

® 323, 324,325

® Refer to appropriate Mechanical Diagnosis

Mechanical
& Bands, clutches or seals damaged or worn

#® Rafer to Tranamission, Disassembly and Assembly.

17 Canbe purchased as a separate item.
18 X = pressures applied.
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DIAGNOSIS AND TESTING (Continued)
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SHIFT CONCERNS: NO MANUAL 15T GEAR

Possible Component

Referance.Action

216 — ELECTRICAL ROUTINE

Powertrain Control System
# Electrical inputs / outputs, vehicle wiring hamesses, PCM, shift
solenolds, TR sensor

® Run seli-test. Refer to Powertrain Control/Emissions Diagnosis
Manual'® for dlagnosis. Perform Pinpoint Tasts A and D using
Rotunda Transmission Tester 007-00 130 with Rotunda
ADDE/4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-00128 or equivalent, as described, Service as
required. Clear codes, road test and rerun sali-test.

316 — HYDRAULIC /MECHANICAL ROUTINE

Shitt Linkage, Cable, TR Sensor
® Damaged or out of adjustment

& Inspect and service as required, Verify linkage adjustmeant as
described in Section 07-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Refer to Transmission,
Assembly.

Improper Pressures
® Low reverse clutch pressure, low reverse band pressure, low line
pressure, low EPC pressure

@& Check pressure at line and EPC pressure taps. Reter to Other
Concern: Pressure Reference Chart 401 for specifications. If
pressures are low, check the following possible components: oll
filter and seal assembly, main controls, reverse clutch assembly
and reverse servo agsembly.

Oil Filter and Seal Assembly
® Plugged or damaged

® Replace filter and seal assembly.

Main Controls
® Mo, 6 shuttle ball, manual valve, main ragulator valve, low servo ® Inspect for damage. Service as required.
modulator valve stuck, damaged
» Loose boits » Tighten boits to specification.
& Gaskets damaged ® Inspect for damage and replace.
Low Reversa Servo

® Seals (piston and cover) damaged
® Sarvo cover retaining ring damaged
# Anchor pins (case) damaged

# Inspect for damage. Service as required.

SHIFT CONCERNS: NO MANUAL 2ND GEAR

Possible Componant

Reference.Action

217 — ELECTRICAL ROUTINE

Powaertrain Control System

# Electrical inputs/ outputs, vehicle wiring harnesses, powartrain
control module (PCM), shift solencids, TH sensor

# Run Sali-Test. Reler to Powertrain Control/ Emissions Diagnosis
Manual'® for diagnosis. Perform Pinpoint Tests A and D using
Rotunda Transmisaion Tester 007-00130 with Rotunda
AODE /4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-00128 or equivalent, as described. Service as
required. Clear codes, road test and rerun seif-test.

317 — HYDRAULIC /MECHANICAL ROUTINE

Shift Linkage, Cable, TR Sensor
* Damaged, out of adjustment

#® lnspect and service as required. Verify linkage adjustment as
described in Section 07-05. Alter servicing linkage, verify that
the TR sensor is properly adjusted, Refer to Transmission
Asaembly procedures.

Main Controls
# 3-4 ghift valve, 1-2 and 2-3 shift valve, 3-4 capacity modulator
valve stuck, dameged or misassembled
# Bolts out of torque specification
# Gaskets damaged

#® Inspect for damage. Service as required.

# Tighten bolts to specification.
# Inspect for damage and replace.

18 Canbe purchased aa a separate item.
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DIAGNOSIS AND TESTING (Continued)

SHIFT CONCERNS: 1-2 SHIFT (AUTOMATIC)

@ Electrical inputs / outputs, vehicle wiring harnesses, PCM, MAF,
TP, V85, 0SS, TR sensor, shift solencids, El system

Posslble Component Referance/Action
220 — ELECTRICAL ROUTINE
Powaertrain Control System

® Run self-test. Refer to Powertrain Control / Emigsions Diagnosis
Manual™ for diagnosia. Perform Pinpoint Tests A, D and F using
Rotunda Transmission Tester DO7-00130 with Rotunda
ADDE /4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable D07-0D0 128 or equivalent, as described. Service as
required. Clear codes, road test and rerun sell-test.

320 — HYDRAULIC /MECHANICAL ROUTINE

Shift Linkage, TR Sensor
# Damaged or out of adjustment

#Inspect and service as required. Verity linkage adjustment as
described in Section 07-05. After servicing linkage, verity that
the TR sensor |s properly adjusted. Reler to Transmission,
Assembly.

Improper Pressures
® Intermediate clutch pressure, line pressure

® Chack pressure at line and intermediate clutch taps. Refer to
Other Concern: Pressure Reference Chart 401 for
spacifications. If not OK, check the Main Controls.

@ Porosity / cross leaks, balls missing, damaged or leaking

Main Controls
# 1-2 ghift valve, 1-2 accumulator valve stuck or damaged & Inspect for damage. Service as required.
® Loose bolis & Tighten bolts to specification.
& 551 mallunction ® Activate solencid using transmission tester. If solencid operation
cannot be felt when placing hand on solencid, replace solencid.
Inspect O-rings for damage. Service as required.
® Gasket damaged #® Inspec! for damage and replace.
# No. B ball not seating #® Inspect lor damage and Service as required.
Pump

® Inspect for porosity /leaks, balls missing. Replace pump as
required.

# Friction elements damaged or worn

® Gasket damaged # Inspect for damage and replace.
Intermediste Clutch Assembly

® Seals damaged ® [nspect for damage. Service as required.

® Piston damaged # Inspect for damage. Service as required.

® Inspect for damage. Service as required.

Intermediate One-Way Clutch Assembly
# Not holding or damaged

#® Inspect lor damage, Service as required.

Low One-Way Clutch Assembly
® Mot ovarrunning or damaged

® Inspect for damage. Service as required.

TO10401K

SHIFT CONCERNS: 2-3 SHIFT (AUTOMATIC)

# Electrical inputs / outputs, vehicle wiring hamasses, PCM, TP,
MAF, V88, 0S5, TR sensor, shift solenoids, El system

Posalble Component Referance/Action
221 — ELECTRICAL ROUTINE
Powertrain Control System

® Run self-test. Refer to Powertrain Control/ Emissions Diagnosis
Manual®™ for diagnosis. Perform Pinpoint Tests A, D and F using
Rotunda Tranamission Tester 007-00130 with Rotunda
ADQDE/4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-D0128 or equivalent, as described. Service as
required. Clear codes, road test and rerun self-test.

321 — HYDRAULIC /MECHANICAL ROUTINE

Shift Linkage
# Damaged or out of adjustment ® Inspact and service as required. Verify linkage adjustment as
describad in Section O7-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Refer to Transmission,
Assembly.
(Continued)

20 Can be purchased as a separate item.
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SHIFT CONCERNS: 2-3 SHIFT (AUTOMATIC) (Cont'd)

Possible Component

Reference/Action

Improper Pressures
@ Direct clutch pressure

& Check pressure at direct clutch tap. Refer to Other Concern:
Pressure Referance Chart 401 for specifications. if not OK,
check the main controls.

Main Controls

® 2-3 shift valve, check ball No. 3 or No. 9, solenoid pressure
regulator valve, 2-3 backout valve, 2-3 modulator valve,
damaged or misassembled

#® Loose bolts
® 552 malfunction

® Gaskets damaged

® Dutput shaft seals damaged or cup plug leaking or missing
# 2-3 accumulator damaged or stuck

® Solenold screan (in makn control) blocked or damaged

#®inspect for damage. Service as required.

# Tighten bolts to specification.

® Activate solenoid using transmission tester. Il solenoid operation
cannot be felt when placing hand on solenoid, replace solenoid.
Inspect O-rings for damage. Service as required.

# [nspect for damage and replace.

#® Inspect lor damage and service as required.

# Inspect piston seal and bore for damage. Service as required.
® Claan or replace screen.

Intermediate One-Way Clutch Assembly
& Mot overrunning or damaged

# Inapact for damage. Service as required.

Output Shaft
® Seal rings damaged
# Cup plug damaged or missing

#® Inspect for damage. Service as required.

Direct Clutch Assembly
® Seals or piston damaged
® Friction elements worn or damaged
& Chack ball not sesating
# Return spring assembly damaged

& Inspect for damage. Service as required.
#® Inspect for damage. Service as required.
& Inapact for damage Service as required.
# Inspect for damage. Service as required.

Cass
@& Qutput shalt rear seals leaking or damaged

®nspect lor damage. Service as required. Inspect case for
damaged aeal area. |t damaged, replace case.

TO10403K

SHIFT CONCERNS: 3-4 SHIFT (AUTOMATIC)

Possible Component

Raference ./ Action

222 — ELECTRICAL ROUTINE

Powertrain Control System

# Electrical inputa f outputs, vehicle wiring harmesaes, PCM, TP,
MAF, V55, OS5, TR sensor, TCS, shilt solencids, El sysiem

# Run sell-test. Reler to Powertrain Control/ Emissions Diagnosis
Manual® for diagnosis. Perform Pinpoint Tests A, D and F using
Rotunda Transmission Tester 007-00130 with Rotunda
AODE /4ARTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 00T-0012B or equivalent, as described. Service as
required. Clear codes, road test and rerun self-test.

322 — HYDRAULIC /MECHANICAL ROUTINE

Shift Linkage, TR Sensor

# Forward clutch pressure, direct cluich pressure, line pressure

® Damaged or out of adjustment # Inspect and service as required. Verily linkage adjustment as
described in Section 07-05. After servicing linkage, verify that
the TR sensor s properly adjusted. Refer to Transmission,
Assembly.
Improper Pressures

® Check line, direct and forward clutch pressures at appropriate
taps. Refer to Other Concern: Pressure Reference Chart 401 for
specifications. If pressures are out of specification, check main
controls.

Main Controls
# 3-4 shift valve, solenoid pressure regulator valve, OD servo
regulator, 3-4 capacity modulator valve, 2-3 backout valve, 1-2
and 2-3 shift valves stuck, damaged

#® Inspect lor damaged and service as required.

{Continuad)

21 Canba purchased as a saparate lam

1997 Thunderbird, Cougar July 1986

07-01-88



https://procarmanuals.com

ProCarManuals.com

07-01-89

Transmission, Automatic—4R70W

07-01-89

DIAGNOSIS AND TESTING (Continued)

SHIFT CONCERNS: 3-4 SHIFT (AUTOMATIC) (Cont'd)

Possible Component

Reference /Action

® Loose bolts
® 551 or 552 maltunction

® Gaskels damaged

# 0D servo cover, rod and piston cushion spring or seals damaged
®#No's 2, 4, 7, and 8 chack balls damaged or missing

# Solenoid screen (in main control) blocked or damaged

# Tighten bolts to specification.

® Activate solenoid using tranamission tester. if solenoid operation
cannot be lelt when placing hand on solenoid, replace solenaid.
Inspect O-rings for damage. Service as required.

® Inspect lor damage and replace.

# [nspect for damage. Service as required.
® inapect tor damage. Service as required.
® Clean or replace screan.

Pump
& Porosity /cross leaks, balls missing, damaged or leaking

® Gaskets damaged

# inspact for porosity /leaks, balls missing. Replace pump as
required.

#® Inspect for damage. Replace as required.

0D Band
# 0D band and reverse clutch drum assembly damaged, worn
& Intermediate one-way clutch assembly damaged

® Inspect for damage and service as required.
® Inspect for damage. Service as required.

Forward Clutch Assembly
® Seals or piston damaged
# Friction elements worn or damaged
& Check ball stuck, damaged or not seating properly

® Inspect for damage. Service as required.
# Inspect for damage, Service as required.
® Inspact lor damage. Service as required.

Input Shaft
® Seals damaged

# Inspect for damage. Service as required. L

SHIFT CONCERNS: 4-3 SHIFT (AUTOMATIC)

Possible Component

Raferance.Action

223 — ELECTRICAL ROUTINE

Powertrain Control System
# Electrical inputs / outputs, vehicle wiring harnesses, PCM, TP,
MAF, VS8, 0SS, TH sensor, TCS, shift solenoids, El system.

# Run Self-Test. Reler to Powertrain Control /Emisslions Diagnosis
Manual™ for diagnosis. Perlorm Pinpoint Tests A, D and F using
Rotunda Transmission Tester DO7-00130 with Rotunda
AQDE /4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable D0T-00128 or aquivalent, as described. Service as
required. Clear codes, road test and rarun seif test.

323 — HYDRAULIC/MECHANICAL ROUTINE

Improper Pressuras
& Forward clutch pressure, line pressure

® Check line and forward clutch at pressure taps. Refer to Other
Concemn: Pressure Reference Chart 401 for specifications. i out
of specification, check main controls.

Main Controls

® 3-4 shift vaive, solenoid pressure regulator valve, OD servo
ragulator, 3-4 capacity modulator, 2-3 backout valve, 1-2, 2-3
shift valves stuck, damaged

® Check balls No. 2, No. 7, No. O damaged, missing or not seating
proparly

& Loose bolts

# 551 malfunction

® Gaskels damaged
® 0D sarvo, seal, rod damaged
#® Solenoid screen (in main control) blecked or damaged

# [ngpect for damage. Service as required.

& [napect for damage. Service as required.

& Tighten bolts to apecilication.

® Activate solenold using tranamission tester, I solenold operation
cannot be felt when placing hand on solencid, replace solenoid.
Inspact O-rings lor damage. Service as required,

® Inspect for damage and raplace.
# Inspect for damage. Service as required.
® Claan or replace acrean,

Pump
& Porosity / cross leaks, balls missing, damaged or leaking

® Seal rings damaged.
® Gaskets damaged

® Inspect lor porosity / leaks, balls missing. Replace pump as
required,

#Inspect for damage. Service as required.
# Inspect for damage and replace.

(Continued)

22 Can be purchased as a separate (tem.

1997 Thunderbird, Cougar July 1996


https://procarmanuals.com

07-01-90

Transmission, Automatic—4RTOW

07-01-80

e s

DIAGNOSIS AND TESTING (Continued)

SHIFT CONCERNS: 4-3 SHIFT (AUTOMATIC) (Cont'd)

Possible Componeant

Reference/Action

Overdrive Band
# 0D band and reverse clutch assembly damaged, worn
# Intermediate one-way clutch assambly damaged

® Inspect for damage. Service as required.
® Inspect lor damage. Service as required.

Foward Clutch Assembly
# Seals or piston damaged
# Friction elements damaged, wom
# Check ball stuck, damaged or not seating properly
& Forward clutch piston and return spring damaged

® Inspect for damage. Service as required.
® Inspect lor damage. Service as required.
® Inspect for damage. Service as required.
#Inspect lor damage. Service as required.

Input Shaft
® Seals damaged

# Inspact lor damage. Service as required.

SHIFT CONCERNS: 3-2 SHIFT (AUTOMATIC)

TD10407TL

Possible Component Referance/Action
224 — ELECTRICAL ROUTINE
Powertrain Control System
# Electrical inputs / outputs, vehicle wiring harnesses, PCM, TP, ® Run self-test. Refer to Powertrain Control / Emissions Diagnosis
MAF, VS8, OS85, TR sansor, shift solenoids, El systam. Manual™ for diagnosis. Perform Pinpoint Tests A, D and F using
Aotunda Transmission Tester 007-00 130 with Rotunda
E ADDE/4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable DOT-00128 or equivalent, as described. Service as
8 required. Claar codes, road test and rerun salf teat.
Ui 324 — HYDRAULIC/ MECHANICAL ROUTINE
E Improper Prassures
-] ® Direct clutch @ Check pressure at direct clutch tap. Refer to Other Concern:
- Pressure Relerence Chart 401 for specifications. If not within
(T specification, check Main Controls.
E Main Controls
] @ 2-3 ghift valve stuck or damaged #® Inspect for damage. Service as required
_) ® Check balls damaged or missing ® Inspect for damage. Service as required.
e # Loose bolts #* Tightan bolts to specification.
N ® 552 malfunction ® Activate solenoid using transmission tester. If solenoid operation
cannot be felt when placing hand on solencid, replace solenoid.
Inspact O-ringa for damage. Service as required.
& Gaskels damaged # inspect for damage and replace.,
Intermediate One-Way Clutch
® Not holding or damaged ® Inspect for damage. Service as required.
Direct Clutch Assembly
® Seals or piston damaged ® Inspect for damage. Service as required.
# Friction element damaged, worn # Inspact for damage. Service as required.
# Check ball stuck, damaged or not seating properly & Inspect for damage. Service as required.
TO 04080
SHIFT CONCERNS: 2-1 SHIFT (AUTOMATIC)
Possible Component Reference/Action
225 — ELECTRICAL ROUTINE
Powertrain Control System
# Electrical inputs / outputs, vehicle wiring hamesses, PCM, TP, ® Run sell-test. Refer to Powertrain Control/ Emissions Diegnosis
MAF, V55, OS5, TR sansor, shift solenoids, El systam. Manual™ for diagnosis. Perform Pinpoint Tests A, D and F using
Rotunda Transmission Teater 007-00130 with Rotunda
AQDE /4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-00128 or equivalent, as described. Service as
required. Clear codes, road test and rerun self test.
(Continued)

23 Canbe purchased as a geparate item.
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DIAGNOSIS AND TESTING (Continued)

SHIFT CONCERNS: 2-1 SHIFT (AUTOMATIC) (Cont’d)

Possible Component
325 — HYDRAULIC/MECHANICAL ROUTINE

Iimproper Pressures
# Intermediate clutch

Main Controls

® 1-2 shift valve, 1-2 accumulator solenocid pressure regulator
valve stuck, damaged

@ Loose bolls
® SS 1 malfunction

Reference /Action

@ Check pressure at intermediate clutch tap. Refer to Other
Concern: Pressure Reference Ghart 401 for specifications. If not
within specifications, check Main Controls and Pump.

® Iinspect for damage. Service as raquired.

@ Tighten bolts to specification.

® Activate solenoid using transmiasion tester. If solenoid operation
cannot be felt when placing hand on solenoid, replace solenoid.
Inspect O-rings for damage; service as required.

® Gaskets damaged ® Inspect for damage and raplace.
Pump

® Gaskets damaged ' ® Inapect for damage and replace.

@ Porosity /cross leaks ® Inspect for leak /poroaity. Replace pump as required.
Iintermediate Clutch Assembly

¢ Piston damaged ® Inspec! for damage. Service as required.

@ Friction elements damaged, worn ® Inspect for damage. Service as required.

@ End clearance improper ® Inspect and correct as deacribed under Transmission, Assembly
Iintermediate One-Way Clutch

@ Damaged ® Inapect for damage. Service as raquired.
Low One-Way Clutch

@ Not holding or damaged ' | ® Inspect for damage. Service as required,

TD104 13K
TORQUE CONVERTER OPERATION CONCERN: NO APPLY
Possible Component : = Reference/Action

240 — ELECTRICAL ROUTINE e e )

Powaertrain Control System

@ Electrical inputs/outputs, vehicle wiring harnesses, PCM, TP,
MAF, VSS, 0SS, TR sensor, TFT senaor, TCC solenoids, El
system.

340 — HYDRAULIC/MECHANICAL ROUTINE

Shift Linkage
® Damaged, out ol adjustment

Improper Pressures
® Low line pressure, low EPC pressure

Main Controls
@ Solenold pressure regulator valve, manual valve, torque

converter clutch control valve and plunger, converter pressure
limit valve, drain back valve stuck, damaged

® Loose bolts
@ Solenoid screen (in valve body) blocked or damaged
@ TCC solenoid malfunction

(Continued)

24 Canbe purchased as a separate item.

@ Run sell-test. Refer to Powertrain Control/Emissions Diagnosis
Manual® for diagnosis. Parform Pinpoint Tests B, C, D and F
using Rotunda Tranamission Tester 007-00 130 with Rotunda
AODE/4R70W Cable and Overlay 007-00 122 and Rotunda
MLP-C Cable 007-00 128 or equivalent, as described. Service as

required. Clear codes, road test and rerun self test. I

@ Inspect and service as required. Verify linkage adjustment as
described in Section 07-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Refer to Transmiasion,
Assembly.

® Check pressure at line and EPC taps, Refer to Other Concemn:
Pressure Reference Chart 401 for specifications. If pressure is
low, check EPC and main regulator valve. If within specification,
check Main Controls.

@ Inspect for damage and service as raquired.

@ Tighten bolta to specification.
@ Clean or replace screen,

@ Activate solenoid uaing transmission tester. If solenoid operation
cannot be felt when placing hand on solenoid, replace solenoid.
Inspect O-rings for damage. Service as required.
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DIAGNOSIS AND TESTING (Continued)

Frocarivianuals.com

TORQUE CONVERTER OPERATION CONCERN: NO APPLY (Cont'd)

Possible Componant

Reference/Action

® Gaskets damaged

# Inspect for damage and replace.

Pump Assembly
# Loose bolts
® Porosity / cross leaks, balls leaking

® Gaskets damaged

® Tighten bolts to specification.

® Inspect for porosity / leaks, ball missing. Replace pump as
required,

# inspect for damage and replace.

Input Shaft
® Seals damaged

® Inspect for damage. Service as necessary.

Torque Converter Assembly
® Leakage, friction material damaged, internal seals damaged

# Inspect torque converter as described, Service or replace as
requirad.

TD 104 15K

TORQUE CONVERTER OPERATION CONCERN: ALWAYS APPLIED/STALLS VEHICLE

Possible Component

Raference/Action

241 — ELECTRICAL ROUTINE

Powertrain Control System

# Electrical inputs / outputs, vehicle wiring hamessas, PCM, TP,
MAF, V88, OS5, TR sensor, TCS, shift sclencids, El systam.

# Run sell-test. Refer to Powertrain Control/ Emissions Diagnosis
Manual™ for diagnosis. Perform Pinpoint Tests A, D and F using

Rotunda Transmission Tester 007-00130 with Rotunda
AQDE/4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-00128 or equivalent, as described. Service as
required, Clear codes, road test and rerun sell test,
241 — HYDRAULIC MECHANICAL ROUTINE
Main Controls
# Drain back valve, torque converter clutch and plunger stuck, #Inspect lor damage and service as required,
damaged
& Loose bolts & Tighten bolts to specification.
® TCC solenoid malfunction ® Activate solenoid using transmission teater. i solencid cperation
cannot be felt when placing hand on solenoid, replace solenold.
Inspect O-rings for damage. Service as required,
® No. 7 ball improper seating # Inspect lor damage. Sarvice as requirad.
& Gaskets damaged #Inspect lor damage and replace.
Pump Assembly
#® Loose bolts » Tighten bolts to specification.

& Ball missing, leaking, porosity /cross leaks

® Gaskets damaged

®Inspect lor porosity /leaks, balls missing. Replace pump as
required.
#inspect lor damage and replace.

Input Shaft
# Seals damaged

® Inspect for damage. Service as required,

Torque Converter Assembly
® Mo and clearance
# Piaton plate damaged or stuck to cover

#®Inspect converter as described and replace as required.
®|f cover is heat-stained, replace converter.

TDI0417d

25 Gan be puichased as a separale item.
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DIAGNOSIS AND TESTING (Continued)

TORQUE CONVERTER OPERATION CONCERN: CYCLING/SHUDDER/CHATTER

# Electrical inputs / outputs, vehicle wiring harmesses, powertrain
control module, torque converter clutch (TCC) solenoid, OS5

Possible Component Raference/Action
242 —ELECTRICAL ROUTINE
Powertrain Control System

# Aun Salf-Test. Reler to Powertrain Control / Emissions Diagnosis
Manual™ for diagnosis. Parform Pinpoint Tests C and F using
Rotunda Transmission Tester 007-00 130 and Rotunda
AQDE /4RTOW Cable and Overlay 007-00 122 or equivalent, as
described. Service as required. Clear codes, road test and rerun
Sall-Test.

342 —HYDRAULIC /MECHANICAL ROUTINE

# Solenoid pressure regulator valve, No. 7 check ball, bypass
clutch control valve and plunger, converter pressure limit valve
stuck, damaged or misassembled

# Bolts out of torque specification

& Solenoid screen (in valve body) blocked or damaged

® TCC solencid not functioning properly

® Gaskets damaged

Fluld
# Condition ® Inapact fluid condition. If burnt, drain fluid and converier, Replace
fluid and filter assambly. Bring vehicle to normal operating
temperature. Parform Transmission Drive Cycle Test as
described. Perform Sell-Test. i condition still exists, continue
diagnostics.
Main Controls

& inspect for damage. Service as required.

® Tighten bolts to specilication.
® Clean or replace screen,

® Activate solenoid using transmission tester. If solenold operation
cannot be felt when placing hand on solencid, replace solenoid.
Inspect O-rings for damage. Service as required.

® Inspect for damage and replace.

FPump Assembly
& Bolts out of torque specification
# Porosity / cross leaks, balls missing or leaking

# Tighten bolts to specilication,

® Inspect for porosity / leaks or balls missing. Replace pump
assembly as required.

® Excessive end clearance

® Gaskets damaged # Inspect for damage and replace.
Input Shaft

® Seals damaged ® Inspect for damage. Service as required.
Torque Converter

® Inspect convarter as outlined, Replace as required

OTHER CONCERNS: NO ENGINE BRAKING IN 2ND GEAR, MANUAL 2ND OR MANUAL 15T POSITION

Possible Component

Reference/Action

250 — ELECTRICAL ROUTINE

® No Electrical Concerns

350 — HYDRAULIC/MECHANICAL ROUTINE

# 3-4 ghift valve, 1-2 and 2-3 shift valve, gaskets, 3-4 capacity
modulator valve, stuck or damaged or misassembled

* 0D servo assembly damaged or stuck

Shift Linkage
# Damaged or out of adjustment #® Inspect and service as required. Verily linkage adjustmeant as
describad in Section 07-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Refer to Transmission,
Assembly,
Main Controls

# Inspect for damage. Service as required.

® Inspact cover, piston and seal for damage. Service as required,

Overdrive
# 00 band, reverae clutch drum assembly worn or damaged
# Intermediate overrunning clutch assembly damaged

# inspect for damage. Service as required.
#® Inspact for damage, Service as required.

Reverse Band (Manual 18t Only)
& Damaged, misadjusted

# Inspect for damage. Service as required.

TD10421G

£0 Canbw purchased as a separate ftem.
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DIAGNOSIS AND TESTING (Continued)
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OTHER CONCERNS: SHIFT LEVER EFFORTS HIGH

Possible Component

Referance./Action

251 — ELECTRICAL ROUTINE

# No Electrical Concemns

351 — HYDRAULIC/MECHANICAL ROUTINE

Shift Linkage, TR Sensor
# Damaged or out of adjustment

® Inspect and service as required. Verify linkage adjustment as
described in Section 07-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Refer to Transmission,
Assembly.

Manual Levar

#® Retaining pin damaged, nut loose, detent spring bant or
damaged or PARK mechanism damaged

® Inspact for damage. Service as required.

Main Controls
& Manual valve stuck or damaged

# Bolts out of torque specification

® Inspect for damage. Service as required.
@ Tighten bolts to specification.

TD10423G

OTHER CONCERNS: EXTERNAL LEAKS

Possible Componant

Referance./Action

252 — ELECTRICAL ROUTINE

Powertrain Control System

# Electrical inputs / outputs, sensor seals leaking (TR, OS5, V5SS or
transmission connactor)

# Inspect for leakage and service as required.

352 — HYDRAULIC /MECHANICAL ROUTINE

Seals, Gaskets

*® Torque converter, pump assambly, pan, extension housing -
gasket/seal, manual lever, fluid level indicator tube

® Locate source ol leak. Service as required.

Other

® Cooler fitting, pressure taps, converter drain plug, band anchor
pins, cooler lines, case porosity, case cracked

® Vent blocked or damaged

® Locate source ol leak. Service as required.

@ Check vent for damage or blockage. Service as required.

TO10426G

OTHER CONCERNS: POOR VEHICLE PERFORMANCE

Possible Component

Referance/Action

253 — ELECTRICAL ROUTINE

Powertrain Control System
# Elactrical inputs / outputs, vehicle wiring harmesses, shift
solenocids, TR sensor, tergue converter clutch (TCC) solenoid,
transmission oil temperature (TOT) sensor

# Run Sell-Test. Refer to Powertrain Control /Emissions Diagnosis
Manual™ for diagnosis. Perform Pinpoint Tasts A, B, C and D
using Rotunda Transmission Teater 007 -00 130 with Rotunda
AQDE /4RTOW Cable and Overlay 007-00122 and Rotunda
MLP-C Cable 007-00128 or equivalent, as described. Service as
required. Clear codes, road test and rerun Sel-Test, Also refar
to Routines 241/ 341 Torque Converter Operation Concern:
Always Applied/ Stalls Vehicle.

353 — HYDRAULIC/ MECHANICAL ROUTINE

Shift Linkage, TR Sensor
® Damaged or out of adjustment

# Inspect and service as required. Yerify linkage adjustment as
described in Section 07-05. After servicing linkage, verify that
tha TR sensor s properly adjusted. Refer to Transmission,
Assembly.

(Continued)

27 Canbo purchased as a soparate item,
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e e e e e e e e

OTHER CONCERNS: POOR VEHICLE PERFORMANCE (Cont'd)

Possible Component

Verify Proper Shift Scheduling and Engagements

e

Torque Converter Clutch Always Applied

Reference/Action

® Go to the appropriate Diagnostic Routines.

® Go to Hydraulic/Mechanical Routine 241/341.

@ Inspect torque converter as described. Replace as desacribed.
TD10427K

OTHER CONCERNS: NOISE/VIBRATION —FORWARD OR REVERSE

Torque Converter Clutch
® Damaged e .
Possible Component

254 —ELECTRICAL ROUTINE
® No Electrical Concerns
354 —HYDRAULIC/MECHANICAL ROUTINE

For Nolses/Vibrations That Change With Engine Speed:
e Converter components
@ Fluid level (low) pump cavitation

® Pump assembly

@ Engine drive accessories
® Cooler lines grounding out
@ Flywheel

For Nolses/Vibrations That Change With Vehicle Speed:
® Engine mounts loose or damaged

@ Driveline concerns:
— u-joints
— rear axle
— suspension
— modifications

® First Gear: |
— low one-way clutch
— gearset
— friction elements

® Second Gear:
— Intermediate one-way clutch
— Intermediate clutch piston bleed hole out of 12 O'clock
position
— friction elements
® Third Gear:
— torque converter
— anti-clunk spring
— friction elements

® Fourth Gear:
— gear set
— friction elements
— torque converter

® Reverse:
— gear set
— friction elements

® Qutput shaft splines worn or damaged

Other Noises/Vibrations:
® Main Controls, valve resonance

@ Shift Cable:
— vibration
— grounding
— g¢ooler lines
— grounding

Reference/Action

® Locate source of disturbance. Service as required.

@ Locate source of disturbance and service as required.

® For specific shitt or torque converter concerns, refer to the

following routine(s) for further diagnosis:

Shift 1-2, Routine, 320

Shift 2-3, Routine, 321

Shift 3-4, Routine, 322

Shift 4-3, Routine, 323

Shift 3-2, Routine, 324

Shift 2-1, Routine, 325

Torque Converter Cycling 242/ 342

@ Locate source of disturbance and service as required.

1897 Thunderbird, Cougar July 1996
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DIAGNOSIS AND TESTING (Continued)
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OTHER CONCERNS: ENGINE WILL NOT CRANK

Possible Component

Raferance/Action

255 — ELECTRICAL ROUTINE

Powertrain Control System

#® Electrical inputs / outputs, vehicle wiring harmesaes, engine
starting system hardware, TH sensor

® Run Sell-Test. Reler to Powertrain Control/Emissions Diagnosis
Manual®™ for diagnosis. Perlorm Pinpoint Test D using Rotunda
MLP-C Cable 007-00128 and Rotunda ACDE / 4RTOW Cable and
Overlay 007-00122 or equivalent, as described. Service and
adjust as required.

355 — HYDRAULIC /MECHANICAL ROUTINE

Shift Linkage, TR Sensor
& Damaged or out of adjustment

® Inspect and service as required. Verily linkage adjustment as
described in Section 07-05. After servicing linkage, verify that
tha TR sensor s properly adjusted. Refer to Transmission,
Assambly.

OTHER CONCERNS: NO PARK RANGE

TO10431H

Possible Componant

Referance . Action

256 — ELECTRICAL ROUTINE

#® No Electrical Concerns

356 — HYDRAULIC /MECHANICAL ROUTINE

Shift Linkage, TR Sensor
& Damaged or out of adjustment

# Inspect and service as required. Verity linkage adjustment as
described in Section 07-05. After servicing linkage, verify that
the TR sensor is properly adjusted. Reler to Tranemiselon,
Assambly,

Park Machanism
& Qutput shaft ring, park brake pawl, parking pawl return spring,
park rod guide cup, parking pawl shaft, parking pawl actuating
rod, manual lever, manual lever detent spring damaged or

misassambled

# Inspect for damage or misassembly and service as required.

OTHER CONCERNS: TRANSMISSION OVERHEATING

Possible Component

Reference/Action

257 — ELECTRICAL ROUTINE

Refer to Routine 2407340, Torque {:m:l"rtlr Operation Concern:
No Apply

357 — HYDRAULIC /MECHANICAL ROUTINE

Fluid

& improper level @& Adjust fluid to proper level.

#® Condition ® Inspect as described under Fluid Condition Check.
Cooler Linea

® Damaged, blocked or reversad

# Inspect for damage and proper installation, Service as required.

Auxiliary Cooler
# Damaged, blocked or reatricted or improperly installed

® Inspect for damage and proper installation, Service as requirad.

Vehicle Concerns Causing Engine Overhaating

@ Refer to Section 03-03.

Main Controls

# Drain back valve, torqua clutch control valve, converter limit
valve stuck, damaged or misassembled

# Inspect for damage and service as required,

Torque Converter
® No Apply

#® Refar to Routine 240/ 340,

28 Can be purchased as a separale ilem.
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DIAGNOSIS AND TESTING (Continued)

o7-01-97
B e e e L — e e e

CAUTION: Do not install Transmission Tester
when verifying these pressures.

NOTE: Vehicle harness must be installed at
transmission connector to verify these pressures.

NOTE: Pressures may vary with model.

REFERENCE: PRESSURE CHART #401

REFERENCE: SOLENOID OPERATION CHART #701

Idla WOT Stadl
Line Lina
Application Range Pressure EPC Pressure
4.6L Thunderbird, Cougar PN OD, 21 7-17 P8I 43-81P3I 83-93 PSI 180-210 PSI
R T-17 PSI B8-112 PSI 83-83P5l | 207-267 PSI
3.BL Thunderbird, Cougar P.N, 0D, 21 15-25 55-94 83-83 160-210
R 60-104 B3-83 207-267
REFEREMNCE: BAND/CLUTCH APPLICATION CHART #601
Low Interim Interim Planetary
Overdrive | Reverse Forward Direct Friction Reverse One-Way | One-Way
Gear Band Band Clutch Clutch Clutch Clutch Clutch Clutch
18t Gear Manual Low Applied Applied Holding
2nd Gear Manual Low Applied Applied Applied Holding
1st Gear D (OVERDRIVE) or Applied Holding
D{3)
2nd Gear D (OVERDRIVE] or Appliad Applisd Holding
D(3)
3rd Gear D (OVERDRIVE) or Applied Applied Appliad
D{3)
dth Gear D (OVERDRIVE) Applied Appliad Applied
Raverse (R) Appliad Appliad
IN-VEHICLE SERVICE

Solenocids
Transmission PCM
Range Selecior Commanded
Lever Position Gear 551 552 TCC
P/RIN 1 ON OFF HD
D 1 ON OFF HD
D 2 OFF OFF EC
D 3 OFF ON EC
D 4 ON oM EC
D
w./ 0D OFF
1 1 ON OFF HD
2 2 OFF OFF EC
3 3 OFF O EC
Manual 2 2 OFF OFF EC
Manual 1 1 oM OFF HD
1* 2 OFF | OFF EC

& When a manual pull-in occurs above a calibrated speed the
transmission will downshift from the higher gear until the
vehicle speed drops below this calibrated spead.

EC = Electronically Controlled
HD = Hydraulically Disabled

Transmission Fluid Drain and Refill

Normal maintenance and lubrication requirements
necessitate periodic automatic transmission fluid
changes. If a major service, such as a clutch, band,
bearing, etc., is required, the transmission will have to
be removed for service. At this time, the torque
converter (7902), transmission fluid cooler and fiuid
cooler tubes must be thoroughly flushed to remove
any dirt. When used under continuous or severe
conditions, the transmission and torque converter
should be drained and refilled with fluid as specified.
CAUTION: Use of a fluid other than specified

could result in transmission malfunction and/or
failure.

Refer to the Vehicle Certification Label affixed to the
LH front door lock face panel or door pillar for the
transmission code.

When filling a dry transmission or torque converter,
raf?:lr to Specifications for capacity. Check the fluid
level.

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

1. Raise and suitably support vehicle on a hoist or
jack stands. Refer to Section 00-02.
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IN-VEHICLE SERVICE (Continued)

2.
3.

4,

o

—
—

—
=

Place drain pan under transmission.

Loosen transmission pan retaining bolts and drain
fluid from transmission.

When fluid has drained to level of pan flange,
remove the remaining pan bolts working from the
EH 5|idn allowing the pan to lower and drain

owly.

Drain the torque converter by removing the
torque converter drain plug.

After the torque converter has been drained,
install a new torque converter drain plug and
tighten to 28-30 N-m {21-22 |b-ft).

When all fluid has been drained from
transmission, remove and thoroughly clean the
transmission pan.

NOTE: Transmission oil pan to case gasket
{(7A191) is reusable if not damaged.

Clean, inspect and install oil pan to case gasket
on transmission pan, and install transmission pan
on transmission.

Lower vehicle.

When filling a dry transmission and converter,
start with a minimum of 6.1 liters (6.5 quarts).
Refer to Specifications for capacity.

. Fill transmission to proper level using Motorcraft

MERCON * Multi-Purpose (ATF) Transmission
Fluid XT-2-QDX or equivalent fiuid meeting
MERCON® specification.

VEHICLE SPEED
SENSOR
CONNECTOR

K&267-D

Extension Housing Seal, Gasket and Bushing
Removal

SPECIAL SERVICE TOOL(S) REQUIRED

Dascription Tool Number
Seal Remover TT4P-TT248-A
Extension Housing Bushing Remover T?7L-TEOT-A
Extension Housing Bushing Replacer TBOL-TT034-A
Extension Housing Seal Replacer TEIL-TEST-A
Impact Slide Hammer TSOT-100-A

IManuals.com

1.

2,

3.

4,

1

Svehicle Speed Sensor (VSS)
De_mmaufl

Raise vehicle on a hoist. Refer to Section 00-02.
Remove bolt retaining vehicle speed sensor
mounting clip to transmission.

Remove vehicle speed sensor (VSS)9E731) and
driven gear from transmission.

Disconnect electrical connector from vehicle
speed sensor,

Remove driven gear retainer and remove driven
gear from sensor.

Installation

Position driven gear to vehicle speed sensor.
Install gear retainer.

Connect electrical connector,

Make sure that internal O-ring (3Z728) is properly
seated in the sensor housing.

Insert vehicle speed sensor assembly into
transmission housing. Install retaining bolt and
tighten to 7-10 N.m (62-88 Ib-in).

Lower vehicle.

1.

2.
3.

o

10.

11.

Disconnect the battery ground cable (14301).
Refer to Section 14-01.

Raise vehicle on a hoist. Refer to Section 00-02.

Remaove muffler inlet pipe and resonator (5A289).
Refer to Section 09-00.

Drain transmission fluid as described.
Remove driveshaft. Refer to Section 05-01.

Disconnect and remove the vehicle speed sensor
E‘USE]{QJE?EH from the extension housing
TAD39).

Position a transmission jack under the
transmission and raise it slightly.

Remove the engine rear support-to-crossmember

Remove the crossmember-to-frame side support
retaining bolts and remove the engine and
transmission support insulator (6F063) and
engine and transmission support (6F065) and
engine damper mounting body bracket (6F0BT).
Lower the jack under the transmission and allow
the transmission to hang.

NOTE: The extension housing bolts have been
coated with a sealant. More break torque may be
required to remove these bolts.

Remove six extension housing bolts. Slide
extension housing off output shaft. Remove and
discard extension housing gasket (70886).
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IN-VEHICLE SERVICE (Continued)

12. Remove extension housing seal using Seal
Remover T74P-77248-A. Make sure seal
remover lips are firmly seated under the flange on
the extension housing seal,

SEAL REMOVER
T74P-TT248-A

IMPACT SLIDE HAMMER
TS0T-100-A

VIEW A

3. Install new extension housing seal using
Extension Housing Seal Replacer T8 1L-7657-A.

4. Raise the transmission. Position the engine and
transmission support insulator and engine and
transmission support and engine damper
mounting body bracket to the frame side
supports and install the retaining bolts. Refer to
Section 02-03 for torque specifications.

5. Lower the transmission and install the rear engine
support-to-crossmember nut. Refer to Section
02-03.

6. Remove the transmission jack.

7. Connect the muffler inlet pipe and resonator to
the exhaust manifold (9430). Refer to Section

8. Install the vehicle speed sensor and connect
wiring.

9, Install the driveshaft (4602). Refer to Section
05-01.

10. Remove safety stands and lower the vehicle.
Connect the battery ground cable. Refer to
Section 14-01.

11. Pour 4.7 liters (5 quarts) of specified fluid into
fluid filler tube. Start engin2 and add fluid as
required to achieve the proper fluid level as
outlinad.

12. Check the transmission assembly for leaks.

ADO318-A

13. Inspect extension housing bushing (7A034). If
necessary, remove extension housing bushing
using Extension Housing Bushing Remover
T77L-7B97-A.

EXTENSION
HOUSING
TAD39

EXTENSION HOUSING
BUSHING REMOVER
T77L-T687-A

installation

1. W removed, install new extension housing bushing
using Extension Housing Bushing Replacer
T8OL-77034-A,

2. Install new extension housing gasket and

extension housing. Tighten six bolts to 25-30 N-m
{18-22 Ib-ft).

Main Control Valve Body

Removal

1. Disconnect the battery ground cable (14301).
Refer to Section 14-01.

2. Raise vehicle on a hoist. Refer to Section 00-02,
3. Drain transmission fluid as described.

4, Remove 14 pan retaining bolts, transmission pan
and pan-to-case gasket. Clean and inspect pan to
case gasket.

TRANSMISSION
PAN

7A194 014050-B

1987 Thunderbird, Cougar July 1996
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07-01-100 Transmission, Automatic—4R70W 0o7-01-100
IN-VEHICLE SERVICE (Continued)
5. Remove pan magnet. Clean transmission pan and CAUTION: Do not pull on wires. This may
pan magnet, damage wires or connector and could result
in a transmission concern. If required,
carefully pry up on locking tab and
disconnect the connector.
[ N Grasp connector at each solenoid or sensor and

0
=4

O
A

D10254-D

6. CAUTION: Iif installing a new filter, and
grommet remains in the main control bore,
carefully use a small screwdriver to remove
the grommet. Use care not to damage the
main control bore.

NOTE: If transmission is being serviced fora
contamination-related failure, use a new filter and
grommet. The filter may be reused if no
excessive contamination is present.

Using both hands, remove filter by pulling
downward.

ProCarManuals.com

FLUID FILTER

D14046-B

pull straight out to disconnect.

SOLENCID ELECTRICAL |
B CONNECTOR g@

o D10255-A
Remove one bolt retaining manual control valve

detent lever spring (7A261) to the main control
valve body (7 A 100).

Remove electronic pressure control (EPC)
solenoid bracket retaining bolt. Remove bracket.

i
i

u
: O
(LJ
o
©
EPC SOLENOID
BRACKET

©

ADO321-A

1997 Thunderbird, Cougar July 1996


https://procarmanuals.com

ProCarManuals.com

07-01-101

IN-VEHICLE SERVICE (Continued)

Transmission, Automatic—4RTOW

07-01-101

10. Remove remaining 24 valve body-to-case
retaining bolts, the main control valve body and
the valve-to-body gasket.

Installation
1. Position main control valve body using the two
alignment bolts as a guide.

2. Install the electronic pressure control (EPC
solenoid bracket. Loosely install one long 6 mm

bolt.
SHE S5
(h >
&
O
[EPC SOLENOID

ADO321-A
3. Loosely install 11 long and 12 short bolts.

4. Install manual control valve detent lever spring
and one bolt.

MANUAL CONTROL
VALVE DETENT

LEVER SPRING @
TE332

5. Tighten the 25 main control-to-case valve body
bolts to 9-11 N-m (80-100 Ib-in).

Main Control to Case

INSTALLATION
20 21 22 23
O ©
19 © 24
25
O C'D o
X000 2 03
Q O 07 i
17 O = 8
4 ®
o o - "
6 o ‘o
| 10
15 Dgs DJU T
e

Diziz2-C
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07-01-102

Transmission, Automatic—4R70W 07-01-102

IN-VEHICLE SERVICE (Continued)

ProCarManuals.com

7.

Connect wiring connectors to transmission fluid

temperature sensor (TFT sensor), shift solenoids

(7G484), TCC solenoid and EPC solenoid.

Em:IECTUFI

EPC
CONNECTOR CONNECTOR

Install filter and grommet,

Install pan magnet to transmission pan.

FLUID FILTER

TCC
TFT SENSOR GDNNETUH -~

o

D14047-B

D14046-B

8. NOTE: Transmission pan-to-case gasket is
reuseable if not damaged.

Clean, inspect and install pan-to-case gasket and
transmission pan. Tighten all bolts to 12-15 N-m
(9-11 Ib-ft).

TRANSMISSION
PAN

TAIM D14050-8

10. Lower vehicle.

11. Pour 4.7 liters (5 quarts) of Motorcraft MERCON®
Multi-Purpose (ATF) Transmission Fluid
XT-2-QDX or equivalent MERCON® approved
fluid into filler tube.

12. Connect battery ground cable. Refer to Section
14-01.

13. Start the engine and add specified fluid as
required to achieve the proper fluid level as
described.

14. Check the transmission for leaks.

1997 Thunderbird, Cougar July 1998
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07-01-103 Transmission, Automatic—4R70W 07-01-103
e e e e sty

IN-VEHICLE SERVICE (Continued)

ProCarManuals.com

Electronic Pressure Control (EPC) Solenoid

SPECIAL SERVICE TOOL(S) REQUIRED

Dascription Tool Humber

Transmission Range (TR) Sensor MLPS | TS3P-TO010-A

Alignment Tool

Removal

1. Open hood and disconnect the battery ground
cable (14301). Refer to Section 14-01.

2. Raise vehicle on a hoist, Refer to Section 00-02.
3. Drain transmission fluid as described.

4. Remove 14 pan retaining bolts, transmission pan
and pan to case gasket.

TRANSMISSION
PAN
A1 D14050-8
5. HRemove pan magnet. Clean transmission pan and
pan magnet.
@
o

®

MANUAL CONTROL
VALVE DETENT
LEVER SPRING @
TE332

CAUTION: If installing a new filter, and
grommet remains in the main control bore,
carefully use a small screwdriver to remove
the grommet. Use care not to damage the
main control bore.

NOTE: Iif transmission is being serviced for a
contamination-related failure, use a new filter and
grommet. The filter may be reused if no
excessive contamination is present.

Using both hands, remove filter by pulling
downward.

FLUID FILTER

D14046-B

Remove one bolt retaining manual control valve
detent lever spring (7A261) to the main control
valve body (7A100). Remove manual control
valve detent lever spring.

1837 Thunderbird, Cougar July 1996
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07-01-104

Transmission, Automatic—4R70W

07-01-104

IN-VEHICLE SERVICE (Continued)

ProCarManuals.com

8. Disconnect transmission shift linkage from
manual control lever by removing the nut.

9. Remove two bolts retaining transmission range
(TR) sensor to case (7005). Remove
transmission range (TR) sensor from manual
control lever (7 A2586),

10. NOTE: For clarity, the following illustrations show
the main control valve body removed. It is not
necessary to remove the main control valve body
for this procedure.

Remove the EPC solenoid bracket retaining bolt.
Remove the EPC solenoid bracket.

SHH=5-
i O
& i
ol ©
@ EPHGAEI?.E'FNGID
O
ADO321-A

11, NOTE: Use a shop cloth to protect pan-to-case
surface.

Remove manual lever shaft retaining pin (7B210).

12. Using a 13/ 16-inch open-end wrench on the inner
nut and a 12 mm wrench on the manual control
lever shaft flats, loosen the inner nut.

Slide manual control lever partially out of the case
to complete removal of the inner nut from manual
control lever,

1987 Thunderbird, Cougar July 1998
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07-01-105

IN-VEHICLE SERVICE (Continued)

Transmission, Automatic—4R70W

13. Slide manual control lever out of case. Position
manual valve detent lever (7A115) so that EFC
solenoid can be removed. Remove EPC solenoid
connector by grasping connector body and
pulling. Remove EPC solenoid by sliding it out of
the case bore.

Installation

1. Lubricate EPC solenoid seal and O-ring with a
light coating of Motorcraft MERCON®
Multi-Purpose (ATF) Transmission Fluid
XT-2-QDX or equivalent MERCON® approved
ggrid, Install EPC solenoid by sliding it into the

e

EPC SOLENOID
7G383

2. Install the EPC solenoid bracket. Install bolt and
tighten to 11-15 N-m (98-132 Ib-in).

O

[EPC SOLENOQID

@ BRACKET
O

ADO321-A

Install connector to EPC solenoid by pushing
connector body in place.

Position manual valve detent lever and parking
lever actuating rod (7A232) into case. Parking
lever actuating rod must be positioned over
parking pawl (7A441).

Slide manual control lever into case and position

through detent. Install nut and tighten to 26-37
N-m (20-27 Ib-ft).

Install manual lever shaft retaining pin.

Install TR sensor on manual control lever and two
shims, then loosely install bolts.

D14698-A

1897 Thunderbird, Cougar July 1996
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07-01-106

Transmission, Automatic—4R70W

07-01-106

IN-VEHICLE SERVICE (Continued)

8. NOTE: PARK is the last detent when the manual
control lever is full forward. Return two detents
toward output shaft (7060) for NEUTRAL.

Position manual control lever in NEUTRAL.

9. Insert Transmission Range (TR) Sensor Alignment
MLPS Tool T93P-70010-A into slots, Align all
three slots on transmission range (TR) sensor
with three tabs on tool.

TRANSMISSION RANGE
(TR) SENSOR

TRANSMISSION RANGE Mgﬂ)r
SENSOR gMLPS) ALIGNMENT TOOL
T93P-70010-A ADOO36-A

10. Tighten TR sensor bolts to 7-10 N-m (62-89 Ib-in).

S11. Install manual control valve detent lever spring
and bolt. Tighten bolt to 11-15 N-m (98-132 Ib-in).

12. NOTE: Transmission pan-to-case gasket is
reuseable if not damaged.

Clean, inspect and install pan-to-case gasket.
Tighten all boits to 12-15 N-m (8-11 Ib-ft).

13. Attach transmission linkage to manual control
Ieve;'. Tighten adjusting nut to 19-26 N-m (14-19
Ib-ft).

14. Pour 4.7 liters (5 quarts) of Motorcraft MERCON®
Multi-Purpose (ATF) Transmission Fluid
XT-2-QD X or equivalent MERCON® approved
fluid into oil filler tube (7A228).

15. Reconnect battery ground cable, Refer to
Section 14-01.

16. Start the engine and add specified fluid as
required to achieve the proper fluid level as
described.

17. Check the transmission for leaks.

ProCarManuals.c

Main Control Components

SPECIAL SERVICE TOOL(S) REQUIRED
Tool Number

TO2P-70023-A
TBOL-77030-A

Servo Piston Remover /Replacer
Servo Piston Selection Tool

To service the 1-2 or 2-3 accumulators or the
overdrive or reverse servo assemblies use the
following procedure:

Removal

1. Remove the main control valve body (7A100) as
described. This illustration shows the position of
the overdrive servo, the reverse band servo
piston and rod (7D 189), 2-3 accumulator piston
(7F251) and the 1-2 accumulator piston.

23 SERVO PISTON — vesieLe’ —
ACCUMULATOR AND ROD Ve

RISTON 7F251 7"39 OVERDRIVE

SERVO

1-2 ACCUMULATOR

PISTON 7F251 D14043-A

2. Remove the 2-3 accumulator spring retainer.

|
FRONT OF VEHICLE

I

2-3 ACCUMULATOR
SPRING RETAINER

—

e mm
) | |

D14042-B

1987 Thunderbird, Cougar July 1988
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07-01-107 Transmission, Automatic—4R70W 07-01-107

IN-VEHICLE SERVICE (Continued)

3. Remove 2-3 accumulator piston. .
I SERVO PISTON
FRONT OF REMOVER/

VEHICLE REPLACER

2-3 ACCUMULATOR * |
PISTON
7F251 \
Qe
FRONT OF
foren L D10121-B
D14041-A 5. Remove piston assembly. Remove overdrive
servo piston return spring.
Overdrive Servo
OVERDRIVE SERVO
= PISTON RETAINER — ———
3 7G280
E ggnegg %'ffsgrou
= OVERDRIVE
S PISTON i
8 RETURN
o SPRING
a 7F201 a

OVERDRIVE
SERVO ASSY 7H188 \
e | OVERDRIVE SERVO
PISTON RETURN
4. NOTE: i tool is not available, extreme care must SPRING 7F201

be taken. Spring pressure will force overdrive
servo piston (7F200) assembly out of case
(7005). Case bore damage may result from trying
to pry on overdrive servo piston retainer
(7G280). l

Use Servo Piston Remover / Replacer

TO92P-70023-A to compress the overdrive servo
1897 Thunderbird, Cougar July 1996

D14040-A

piston return spring (7F201). Use snap-ring pliers
to remove retainer ring.
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07-01-108 Transmission, Automatic—4R70W 07-01-108

IN-VEHICLE SERVICE (Continued)

Reverse Band Servo 1-2 Accumulator Cover

REVERSE BAND
SERVO COVER
7D036

REVERSE BAND r\\
SERVO SPRING \ ,
7D031 ,
-
Nl \

REVERSE BAND e

SERVO PISTON / : 3
AND ROD 7D030 D10190-D ”

1-2 ACCUMULATOR

8. Use Servo Piston Remover/Replacer ' PISTON RETAINING 4038
T92P-70023-A to contact the reverse band servo i - A
cover (7D0386) and compress return spring and
remove accumulator piston retaining ring. 12 Acconilstor

7. NOTE: The length of the rod attached to the
piston is graded for three different lengths.
Therefora, they should not be installed in any
transmission other than the transmission from
which they were removed.

Remove reverse band servo cover, reverse band
servo piston and rod and reverse band servo
spring (7D031). -

0.) o
|
P -'F

ProCarManuals.com

REVERSE
BAND

REVERSE BAND SEAna "

REVERSE BAND SERVO PIST
SERVO COVER  AND a%os ON 70031

70281 70030 D14038-A

8. Apply downward pressure on 1-2 accumulator
cover using Servo Piston Remover / Replacer
T92P-70023-A. Using snap-ring pliers, remove
1-2 accumulator piston retaining ring. !

1997 Thunderbird, Cougar July 1896
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07-01-109

IN-VEHICLE SERVICE (Continued)

Transmission, Automatic—4RT70W

07-01-109

9. NOTE: Carefully note the location of the 1-2
accumulator spring and assemble in the same
positions. Some models may use two 1-2
accumulator springs. The accumulator piston
may also vary with applications.

Remove accumulator piston and 1-2 accumulator
spring.

o))\ If'i 'l =4

(@)

:r!‘- 'll:!?i l

{%}E‘
’k — =

ADO323-A

Installation

1. NOTE: This is not an ordinary installation
procedure nor does it compensate for band wear.

Install reverse band servo spring, reverse band
servo piston and rod. When piston and rod
assembly replacement becomes necessary, or
when the reverse band has been replaced,
determine the correct length of the reverse servo
piston and rod, proceed as follows:

a. Lubricate the reverse piston seal to facilitate
assembly and to prevent damage to the seal.

b. Install the reverse servo piston and return
spring. Do not install the piston cover or
retaining ring.

c. Install Servo Piston Selection Tool
TBOL-77030-A, Tighten the band apply bolt
on Servo Piston Selection Tool
TEOL-77030-A to 5.6 N-m (49 |b-in).

SERVO PISTON
SELECTION TOOL
TBOL-77030-A TORQUE
WRENCH D14037-A

d. Attach Dial Indicator with Bracketry
TOOL-4201-C or equivalent and position the
indicator stem on the flat portion of the
piston. Zero the dial indicator.

| -
DIAL INDICATOR II
WITH BRACKETRY
TOOL 4201-C

e. Thread the bolt out of the selector tool until
the piston stops against the bottom of the
tool.

f. Read the amount of piston travel on the dial
indicator.

# |f the travel is 2.845-6.020 mm
(0D.112-0.237 inch), the piston length is
within specification.

@ [f the travel is not within specification,
selective pistons are available in the
following lengths:

¥}

74.56 mm (2.936 inch) 1 groove
75.92 mm (2.989 inch) 2 grooves
77.29 mm (3.043 inch) 3 groove

Length of rod measured from piston
surface to end of rod.

Select the proper rod to bring the servo
piston travel within specification.

1887 Thunderbird, Cougar July 1996
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07-01-110

Transmission, Automatic—4R70W

07-01-110

IN-VEHICLE SERVICE (Continued)

g. Lubricate the cover seal to facilitate
assembly and to prevent damage to the seal.

h. Remove the servo selection tool and dial
indicator.
2. Install Servo Piston Remover / Replacer
T92P-T0023-A to transmission case.

3. Tighten screw on Servo Piston
Remover /Replacer T92P-70023-A to allow
enough clearance to install retaining ring.

4, CAUTION: Make sure reverse servo retaining
Tﬂg is completely seated before removing
tool.

Install reverse servo retaining ring and remove
tool.

REVERSE SERVO
RETAINING RING

SERVO PISTON
REMOVER/REPLACER
TO2P-TO023-A D10171-A

5. Install overdrive servo piston return spring and
overdrive servo piston assembly. Verify tip of
piston assembly engages the pocket of overdrive
band. Using Servo Piston Remover / Replacer
T92P-70023-A, install piston assembly into the
case and compress overdrive servo piston return

ProCarManuals.com

Tighten tool until piston is below retaining ring
groove and install retaining ring, remove tool.
NOTE: Retainer is secured by main control.

Install the components for 2-3 accumulator in the
following order:

® upper accumulator seal (TF250)

® accumulator piston

® |ower accumulator seal (TF249)

® accumulator piston spring (7F285)

® rear band servo spring retainer (7B264)

2-3 ACCUMULATOR
UPPER SEAL 7F250

2-3 SHIFT
ACCUMULATOR
PISTON 7F251

2-3 ACCUMULATOR
PISTON LOWER
SEAL 7F249

2-3 SHIFT
ACCUMULATOR
SPRING RETAINER (e

TF252 : . D10174-A

Assemble the components for 1-2 accumulator in
the following order:

#® 1-2 accumulator spring

® accumulator piston seal (7F248)

#® accumulator piston

#® lower accumulator seal

1997 Thunderbird, Cougar July 1996
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07-01-111

Transmission, Automatic—4R7T0W o7-01-111

IN-VEHICLE SERVICE (Continued)

® 1-2 accumulator spring
® cover and seal assembly
® accumulator piston retaining ring

D10175-B
Part
Itam Number Description
1 | TF284 1-2 Accumulator Spring
2 | 7TF248 Accumulator Piston Seal
a | 7F251 Accumulator Piston
4 | TF249 Lowar Accumulator Seal
5 |7F284 1-2 Accumulator Spring
& |T7G300 Cover and Seal Assy
T | 7384 Accumulator Piston
Retaining Ring

8. Install the 1-2 accumulator assembly and spring
to case. Install cover and seal assembly. Install
retaining ring.

ADD323-A

10. Install main control vaive body as described.
11. Install fluid filter and grommet.

TRANSMISSION
FLUID FILTER

D14046-8
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07-01-112

IN-VEHICLE SERVICE (Continued)

Transmission, Automatic—4R70W
pr—m=—ia— o ————__L _= = e e e e S a e e ae i

ProCarManuals.com

-
~i

12. NOTE: Transmission pan-to-case gasket is
reuseable if not damaged.

Clean, inspect and install pan to case gasket and
transmission pan. Tighten all bolts to 12-15 N-m
(106-132 Ib-in).

TA194

—
2

; ::utall transmission shift linkage to manual control
VET,

. Pour 4.7 liters (5 quarts) of Motorcraft MERCON®

Multi-Purpose (ATF) Transmission Fluid

XT-2-QDX or equivalent MERCON® approved

fiuid into fluid filler tube.

Reconnect battery ground cable (14301). Refer

1o Section 14-01.

Start the engine and add specified fluid as

required to achieve the proper fluid level as

described.

. Check the transmission for leaks.

—
-

—_—
e

—
@

Manual Control Lever Shaft Seal

SPECIAL SERVICE TOOL(S) REQUIRED

Description Tool Numbar

Shift Lever Seal Replacer Tr4P-7T498-A

Tranamission Range (TR) Sensor To3P-TO010-A

Alignment Tool (MLPS Alignment Tool)

Removal

1. Disconnect the battery ground cable (14301).
Refer to Section 14-01.

2. Raise vehicle on a hoist. Refer to Section 00-02.
Drain transmission fluid as described.

w

4. Remove 14 pan retaining bolts, transmission pan
and pan to case gasket.

§. Disconnect transmission shift linkage from
manual control lever by removing adjusting nut.

TRANSMISSION
PAN

AT D14050-8

6. Remove pan magnet. Clean transmission pan and
pan magnet.

1887 Thunderbird, Cougar July 1996
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07-01-113 Transmission, Automatic—4R70W 07-01-113

IN-VEHICLE SERVICE (Continued)

7. CAUTION: If installing a new filter, and 9. Remove one bolt retaining manual control valve
grommet remains in the main control bore, detent lever spring (7A261) to the main control
carefully use a small screwdriver to remove valve body (7A100).
the grommet. Use care not to damage the
main control bore.

MNOTE: If transmission is being serviced for a
contamination-related failure, use a new filter and
grommet. The filter may be reused if no
excessive contamination is present.

Using both hands, remove filter by pulling
downward.

MANUAL CONTROL
VALVE DETENT

LEVER SPRING @
7E332 ADO322-A

10. NOTE: Use a shop cloth to protect pan-to-case
surface.

Remove manual lever shaft retaining pin (7B210).

TRANSMISSION
FLUID FILTER MANUAL LEVER
SHAFT RETAINING
D14046-B PIN 7B210

8. Remove two bolts retaining transmission range
(TR) sensor to case (7005). Remove
transmission range (TR) sensor from manual
control lever (7 A258),

TRANSMISSION tﬁ

D14598-A

1987 Thunderbird, Cougar July 1996
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07-01-114 Transmission, Automatic—4R70W 07-01-114

IN-VEHICLE SERVICE (Continued)

11. Using a 13/ 16-inch open-end wrench on the inner

nut and a 12 mm wrench on the manual control
lever shaft flats, loosen the inner nut.

MANUAL INNER
© CONTROL NUT

Slide manual control lever partially out of the case

to complete removal of the inner nut from manual
control lever. Remove manual control lever from
case, -

12. NOTE: Do not damage bore with the prying tool.
Using a screwdriver on the manual control lever
seal lower edge, carefully pry manual control

= lever seal out of case bore.
dnstallation
1. Install new manual control lever seal using Shift

Lever Seal Replacer T74P-77498-A.

ProCarMan

D14033-A

2. Position manual valve detent lever (7A115) and
parking lever actuating rod (7A232) into case.
Parking lever actuating rod must be positioned
over parking pawl (7A441).

Slide manual control lever into case and position
through detent. Install nut and tighten to 26-37
N-m (20-27 Ib-ft).

Install manual lever shaft retaining pin.

Install manual control valve detent lever spring
and one bolt. Tighten to 11-15 N-m (98-132 lb-in).

MANUAL CONTROL
VALVE DETENT
LEVER SPRING
7E332

Install fluid filter and grommet,

TRANSMISSION
FLUKD FILTER

D14046-8
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07-01-115

IN-VEHICLE SERVICE (Continued)

Transmission, Automatic—4R70W

07-01-115

6. Install TR sensor on manual control lever and two
shims, then loosely install bolts.

D14898-A

7. NOTE: PARK is the last detent when the manual
control lever is full forward. Return two detents
toward output shaft (7060) for NEUTRAL.

Position manual control lever in NEUTRAL.

8. Insert Transmission Range (TR) Sensor (MLPS)
Alignment Tool T93P-700 10-A into slots. Align all
three slots on TR sensor with three tabs on tool.

TRANSMISSION RANGE
(TR) SENSOR

TRANSMISSION RANGE TFI}r
SENSOR (MLPS) ALIGNMENT TOOL
TRAP-70010-A

10, NOTE: Transmission pan-to-case gasket is
reuseable if not damaged.

Clean, inspect and install pan to case gasket and
transmission pan. Tighten all bolts to 12-156 N-m
(106-132 Ib-in).

TA184 D14050-B
11. Install transmission linkage to manual control

12. Pour 4.7 liters (5 quarts) of Motorcraft MERCON®
Multi-Purpose (ATF) Transmission Fluid
XT-2-QDX or equivalent MERCON® approved
fluid into fluid filler tube.

13. Reconnect battery ground cable. Refer to Section
14-01.

14. Start the engine and add specified fiuid as
required to achieve the proper fluid level as
described.

15. Check the transmission for leaks.

Fluid Cooler Tubes

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

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

2. Tighten cooler tube-to-case fittings to 20-26 N-m
(15-19 Ib-ft).
3. ;I'll?#]tm cooler tube fittings to 24-31 N-m (18-22

4, After the fittings have been tightened, add
specified fluid as necessary and check for fluid
leaks.

9. Tighten TR sensor boits to 7-10 N-m (62-88 Ib-in).

Transmission Range (TR) Sensor
SPECIAL SERVICE TOOL(S) REQUIRED

Description Tool Number

Transmission Range (TR) Sensor TO3P-TOO10-A

(MLPS) Alignment Toaol

1987 Thunderbird, Cougar July 1986
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07-01-116

Transmission, Automatic—4R70W

07-01-116

IN-VEHICLE SERVICE (Continued)

Removal
1. Disconnect battery ground cable {14301). Refer
to Section 14-01.

2. Raise vehicle on hoist. Refer to Section 00-02.

3. Disconnect electrical harness from transmission
range (TR) sensor.

4. Remove two retaining bolts.

5. Remove transmission range (TR) sensor.

TRANSMISSION
RANGE
SENSO

Installation

1. Make sure manual control lever (7TA2586)is in the
MNEUTRAL position.

2. Install transmission range (TR) sensor and loosely
install two retaining bolts,

3. Align TR sensor slots using Transmigsion Range
(TR) Sensor (MLPS) Alignment Tool
TA3P-TO010-A.

FroCarivianuals.com

TRANSMISSION RANGE
(TR} SENSOR

TRANSMISSION HANGE'}TF\%_
SENSOR (MLPS) ALIGNMENT TOOL

Ta3P-70010-A ADO241-A
4. Tighten retaining bolts to 7-10 N-m (62-88 Ib-in)
and remove tool.
5. Connect electrical harness to transmission range
(TR) sensor.

6. Lower the vehicle.

7. Connect battery ground cable. Refer to Section
14-01.

8. Check for pr operation with parking brake
control (2780) engaged. The engine should start
only in PARK or NEUTRAL.

REMOVAL

Transmission

SPECIAL SERVICE TOOL(S) REQUIRED

Description Tool Numbear
Extension Housing Seal Replacer T81L-TE&5T-B
Torque Converter Holding Tool TarT-7802-A

NOTE: After transmission is removed for a major
overhaul, it is important to completely clean all
transmission components, including torgue converter
(7902), transmission cooler, cooler inlet tube, main
control valve body (7A 100), clutches and all coasting
booster valve shuttle balls (TE 195) after any
transmission service that generates contamination.
These contaminants are a major cause for recurring
transmission concerns and must be removed from the
system before the transmission is returned to service.

The cleaning of debris from the direct clutch check ball
is often omitted. This omission can lead to a repeat
servicing of the transmission.

Cleaning and flushing procedures for transmission
components, including the direct clutch check ball, as
described under Cleaning and Inspection.

1987 Thunderbird, Cougar July 1996


https://procarmanuals.com

ProCarManuals.com

07-01-117

Transmission, Automatic—4R70W or-01-117

REMOVAL (Continued)

1.

2.
3.

10.

11.

12.

13
14,

15.

186.

17.

18,
19.

20.

Removal

Disconnect the battery ground cable (14301).
Refer to Section 14-01.

Raise vehicle on a hoist. Refer to Section 00-02.
Drain transmission fluid as described.

Remove exhaust system as necessary for
transmission removal. Refer to Section 08-00.

Remove the converter access cover and adapter
plate bolts from the engine oil pan (6675).

CAUTION: Care should be taken not to
damage cooler lines.

MNOTE: Never rotate the crankshaft pulley (6312)
ina mugarnlmkudue direction (as viewed from
the front).

Remove the four flywheel-to-converter retaining
nuts by placing a 22 mm socket and breaker bar
on the crankshaft pulley retaining bolt. Rotate the
crankshaft pulley clockwise (as viewed from the
front) to gain access to each of the nuts.

Remove driveshaft. Refer to Section 05-01.

Disconnect and remove the vehicle speed sensor
(VSS)9E721) from the extension housing
(7AD39).

Place a drain pan under the torque converter.
With the wrench on the crankshaft pulley
retaining bolt, turn the torque converter 1o gain
access to the converter housing access plug
(7TN17 1) and remove. After the fluid has been
drained, install the converter housing access
plug.

Carefully disconnect shift cable from transmission
manual control lever at transmission by removing
adjusting nut.

Disconnect the transmission wiring harness
connectors.

Remove starter-to-converter housing retaining
bolts and position starter motor (11002) out of
the way.

Position a transmission jack under the
transmission and raise it slightly.

Remove the engine rear support-to-crossmember

Remove the crossmember-to-frame side support
retaining bolts and remove the engine and
transmission support insulator (6F063) and
engine and transmission support (6F065) and
engine damper mounting body bracket (EFO6T).
Lower the jack under the transmission and allow
the transmission to hang.

Position a jack to the front of the engine and raise
the engine to gain access to the two upper
converter housing-to-engine retaining bolts.
Disconnect the cooler tubes at the transmission.
Plug all openings to keep dirt out.

Remove the lower converter housing-to-engine
retaining bolts.

Remove the transmission fluid filler tube.

21. Secure the transmission to the jack with a safety
chain.

22. NOTE: If the transmission is to be removed fora
period of time, support the engine with a safety
stand and wood block.

Remove the two upper converter
housing-to-engine retaining bolts. Move the
transmission to the rear so it disengages from the
dowel pins and the torque converter is
disengaged from the flywheel (6375).

23. Install Torque Converter Holding Tool
TI7T-7902-A to prevent torque converter from
falling out. Lower the transmission from the
vehicle.

24. Remove Torgue Converter Holding Tool
Ta7T-7802-A,

25. Remove torque converter from transmission.

DISASSEMBLY

Transmission

SPECIAL SERVICE TOOL(S) REQUIRED

Description Tool Number
Banch Mounted Holding Fixture T&ETL-6500-8
Servo Piston Ramover / Replacer T2P-T0023-A
Seal Remover TT4P-TT248-A
Extension Housing Bushing Remover T77L-TEa7-A
Impact Slide Hammer TS9L-100-B
Pump Puller Adapters TBAT-TO010-A
Bearing Cup Puller TTTF-1102-A
NOTE: Before beginning Disassembly,
perform/inspect the following:

® The transmission service area should be kept clean,
well organized and supplied with clean, lint-free
shop cloths.

® Thorough cleaning of the transmission exterior will
reduce the possibility that damaging contaminants
might enter the subassemblies during disassembly
and assembly.

@ [f the transmission is being removed for major
overhaul, it is important to completely clean all
transmission components, including torque
converter (7802), cooler, cooler inlet tubes, main
control valve body (7A100), all clutches and all
coasting booster valve shuttle balls (7E 195) 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 returned to service. The cleaning of
debris from the direct clutch check ball is often
omitted. This omission can lead to a repeat
servicing of the transmission.

#® Debris that collects and builds up in the corners of
the stamped clutches must be removed.
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Transmission, Automatic—4R70W

07-01-118

DISASSEMBLY (Continued)

® The pan magnet should ba removed from
transmission pan and wiped clean along with the
transmission pan.

® Whenever a seal is removed from a piston, shaft or
servo, note the type of seal and when applicable,
the direction of the sealing lip.

Disassembly

1. Mount transmission in Bench Mounted Holding
Fixture TS7L-500-B.

2. Remove 14 pan retaining bolts, transmission pan
and pan-to-case gasket.

TRANSMISSION
PAN
TA194

3. Remove pan magnet. Clean transmission pan and
pan magnet,

—

CAUTION: If installing a new filter, and
grommet remains in the main control bore,
carefully use a small screwdriver to remove
the grommet. Use care not to damage the
main control bore.

NOTE: If transmission is being serviced for a
contamination-related failure, use a new filter and
grommet. The filter may be reused if no
excessive contamination is present.

Using both hands, remove filter by pulling upward.

TRANSMISSION
FLUID FILTER
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07-01-119 Transmission, Automatic—4R70W

DISASSEMBLY (Continued)

07-01-1189

5. CAUTION: Do not pull on wires. This may
damage wires or connectors and could result
in a transmission concern. If required,
carefully pry up on locking tab and
disconnect the connector.

Grasp connector at each solenoid or sensor and
pull straight out to disconnect.

o SOLENOID ELECTRICAL
CONNECTOR (s}

o D10255-A

6. NOTE: Removal of the OSS at this time will
prevent sensor damage when removing the
output shaft (7080).

Remove bolt retaining output shaft speed sensor
(OSS) to case (T005) and remove OSS.

7. Remove two bolts retaining transmission range
(TR) sensor to case. Remove transmission range
(TR) sensor from manual control lever (7 A256).

D12726-B

Remove one bolt retaining manual control valve
detent lever spring (7A26 1) to the main control
valve body.

MANUAL CONTROL
VALVE DETENT
LEVER SPRING
TE332
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07-01-120 Transmission, Automatic—4R70W 07-01-120
DISASSEMBLY (Continued)
9. Remove remaining 24 valve body-to-case a
ini i INNER
retaining bolts, the main control valve body and s MANUAL NUT

the valve-to-body gasket.

o iy
liestd a'il i
R el

10. NOTE: Use a shop cloth to protect pan-to-case
surface.

Remove manual lever shaft retaining pin (7B210).

FroCarlivianuals.com

11. Using a 13/ 16-inch open-end wrench on the inner
nut and a 12 mm wrench on the manual control
lever shaft flats, loosen the inner nut.

12,

13.

Slide manual control lever partially out of the case
to complete removal of the inner nut from manual
control lever.

NOTE: Do not damage bore with the prying tool.

Using a screwdriver on the manual control lever
saal lower edge, carefully pry manual control
lever seal out of case bore.

Lift manual valve detent lever (7A115) and
parking lever actuating rod (7A232) out of the
case,

D10540-A
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Transmission, Automatic—4R7T0W

07-01-121

DISASSEMBLY (Continued)

14. Remove electronic pressure control (EPC)
solenoid by sliding it out of the case bore.

EPC SOLENOID
7G383

15. This illustration shows the position of the
overdrive servo, the reverse band servo, 2-3
accumulator piston (7F251) and the 1-2
accumulator piston.

1-2 ACCUMULATOR
PISTON 7F251

2-3
REVERSE BAND ACCUMULATOR

OVERDRIVE
SERVO SERVO PISTON 7F251
TH188 7D189

D10279-D

16. Remove the 2-3 accumulator spring retainer.

2-3 ACCUMULATOR
SPRING RETAINER
7B264

PISTON
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Transmission, Automatic—4R70W

07-01-122

DISASSEMBLY (Continued)

Ovardrive Servo

OVERDRIVE SERVO
PISTON RETAINER
TG280

OVERDRIVE
PISTON

SERVO ASSY TH188

D11503-D

18. NOTE: If tool is not available, extreme care must
be taken. Spring pressure will force overdrive
servo piston (7F200) assembly out of case. Case
bore damage may result from trying to pry on
overdrive servo piston retainer (7G280).

Use Servo Piston Remover /Replacer
T92P-70023-A to compress the overdrive servo

piston return spring (7F201). Use snap-ring pliers
to ramove retainar ring

g!EEFWD E}ETDH
VEHICLE REPLACER

FroCarivianuals.com
S

/
OVERDRIVE
SERVO
D10121-B

19. Remove piston assembly. Remove overdrive
servo piston return spring.

OVERDRIVE SERVO
PISTON RETURN
SPRING 7F201

Reverse Band Servo

REVERSE BAND
SERVO COVER
70036

REVERSE BAND
SERVO SPRING

RETAINING RING

1
SERVO PISTON MRS
AND ROD 7DO030 D10190-D

20. Use Servo Piston Remover / Replacer
T92P-T70023-A to contact the reverse band servo
cover (7D036) and compress return spring and
remove servo cover retaining ring.

1897 Thunderbird, Cougar July 1998


https://procarmanuals.com

ProCarManuals.com

07-01-123 Transmission, Automatic—4R70W 07-01-123

DISASSEMBLY (Continued)

21. NOTE: The length of the rod attached to the
piston is graded in three different lengths.
Therefore, they should not be installed in any
transmission other than the transmission from
which they were removed.

Remove reverse band servo cover, reverse band
servo piston and rod (7D 189) and reverse band
servo spring (7D031).

1-2 Accumulator

REVERSE BAND
REVERSE BAND
REVERSE SERVO PISTON
BN " AND ROD SERVO COVER

DTN Ts-8
D58Te-B
Part
22. Apply downward pressure on 1-2 accumulator Item Number Description
cover using Servo Piston Remover / Replacer :
TSW‘?WE&A. using Bﬂﬂp'ril'lg pmr remove 1 TF284 1-2 Accumulator Spl'il'lﬂ
1-2 accumulator piston retaining ring (7384). 2 | 7F248 Accumulator Piston Seal
3 | TF281 Accumulator Piston
1-2 Accumulator Cover 4 | TF249 Lower Accumulator Seal
1-2 ACCUMULATOR 5 | TF2B4 1-2 Accumulator Spring
PISTON RETAINING & | 7G300 Cover and Seal Assambly
T | 7384 Accumulator Piston
Retaining Ring

D10262-C
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DISASSEMBLY (Continued)

23. Carefully note the location of the 1-2 accumulator
springs and assemble in the same positions. SEAL REMOVER
Some models may use two 1-2 accumulator
springs. The accumulator piston may also vary
with applications. Remove accumulator piston
and 1-2 accumulator springs.

IMPACT SLIDE HAMMER
T50T-100-A

VIEW A

ADO319-A

28. Inspect extension housing bushing (7 AD34). i
required, remove the extension housing bushing
using Extension Housing Bushing Remover
T77L-TB9T-A.

EXTENSION HOUSING
BUSHING REMOVER
TTTL-T697-A

25. Remove extension housing seal using Seal
Remover TT4P-77248-A. Make sure seal
remover lips are firmly seated under the flange on
the extension housing seal.
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DISASSEMBLY (Continued)

Transmission, Automatic—4R70W

07-01-125

27. NOTE: The extension housing bolts have been
coated with a sealant. More break torque may be
required to remove these bolts.

Remove six extension housing bolts. Remove and
discard extension housing gasket (7086).

28. The output shaft may have shipping seal stil
attached. Remove and discard. This seal is not
required for assembly.

SHAFT
SHIPPING
SEAL

28, Slide parking pawl shaft (7DOT7 1) out of the case
and remove parking pawl (7A441) and parking
pawl return spring (7D070).

30. Place transmission in the vertical position with
output shaft toward floor.

ait.

CAUTION: Extreme care must be taken
during transmission connector removal. Do
not pull on the wires, or use a hammer on the
connector body. This will damage wires or
connector and could result in a transmission
concern.

Remove transmission connector from case. Place
a screwdriver on the flat portion of the connector
and drive the connector out through the bottom of
the case.
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07-01-126 Transmission, Automatic—4R70W 07-01-126
DISASSEMBLY (Continued)
32. Remove front pump seal using Seal Remover
TOOL-1175-AC or equivalent and Impact Slide IMPACT SLIDE
Hammer T58L-100-B. MEUE%

FroCarivVianuals.com

IMPACT SLIDE
HAMMER

SEAL REMOVER
TOOL-1175-AC

33. NOTE: All bolts have been coated with a sealant.

More break torque might be required to remove

Remove seven pump body retaining bolts.

BOLTS
TREQD

Da73-D

34, Remove front pump and support assembly using
two Impact Slide Hammers T59L-100-B and
Pump Puller Adapters TBST-7T0010-A.

PULLER ADAPTERS
TBIT-70010-A

D10662-C
35. Remove and discard pump gasket.

36. CAUTION: Remove the assembly carefully to
prevent damage to the overdrive band
rrlnﬂnn material by the reverse clutch drive
ugs.

Grasp the forward clutch cylinder and shaft
(7F207) firmly and pull the following components
out of the case as an assembly:

® intermediate clutch pack

® intermediate one-way clutch

® reverse clutch assembly

® forward clutch assembly

FORWARD CLUTCH
ASSY - = P
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o7-01-127 Transmission, Automatic—4R70W or-01-127
DISASSEMBLY (Continued)
37. NOTE: Band may be removed with assembly. 39, Remove intermediate stub shaft.
Disengage overdrive band (7F 198) from
overdrive band anchor pin (7F295) and remove. \\
INTERMEDIATE E'I'LIB'i

OVERDRIVE
BAND

38. Remove forward clutch hub and the No. 3 forward

clutch hub front bearing (7TF231).
NO. 3 FORWARD
FORWARD CLUTCH CLUTCH
UB FRONT

7

40. Rotate reverse clutch gear and shell (TA019) to
align indent with overdrive band anchor pin.

OVERDRIVE

..-"'-H_-_‘-H-' -,
’ REVERSE CLUTCH
INDENT SUN GEAR AND

SHELL 7A019 DB8913-D
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Transmission, Automatic—4R70W 07-01-128

DISASSEMBLY (Continued)

ProCarVanuals.Corm

41. Remove forward clutch sun gear, No. 5 needle
bearing, reverse clutch gear and shell and the No.
4 needle bearing as an assembly.

42. Remove center planet support retaining ring. Note
position of retaining ring tabs for assembly.

43. Using needle-nose pliers, remove case to center
support spring out from between the center

support and the case. Note location for assembly.

TA130 Di0508-8

44. Remove planetary gear support and planetary as
an assembly.

PLANETARY GEAR
SUPPORT AND

1887 Thunderbird, Cougar July 1996
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07-01-129 Transmission, Automatic—4R70W

07-01-129

DISASSEMBLY (Continued)

45. Remove reverse band.

HETAINING
RING

D10545-A

47. Remove output shaft, ring gear (7A153) and
direct clutch assembly as a unit, from the front of
the case.

NO. 9 CASE REAR
BEARING

GEAR 7A153 e
AND DIRECT
CLUTCH ASSY

48. Remove No. 9 case rear bearing (7TF242) from

rear of the case.

D11506-C
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07-01-130 Transmission, Automatic—4R70W 07-01-130

DISASSEMBLY AND ASSEMBLY OF

DISASSEMBLY (Continued) SUBASSEMBLIES
49, Impaﬁdnmput wfh:‘:uah%ue{_n?o?\g is " Service Notes
redqu , use Bearing Cup 1102- . " 3
| Slide H T59L-100-B. ﬂNgTiE Bafn%ra beginning Assembly, perform /inspect

& All fasteners must be tightened to the torque
indicated in the text. In addition to appearing in the
text, the necessary torgues can be found under
Specifications.

® When building up subassemblies, each
part should be lubricated with clean Motorcraft
MERCON ® Multi-Purpose (ATF) Transmission
XT-2-QDX or equivalent MERCON® approved fluid.
It is also good practice to lubricate the
{aubaa?amhliaa as they are installed in the case

T005).

® Needle bearings, thrust washers and seals should
be lightly coated with petroleum jelly during
subassembly build up or transmission assembly.

® Many components and surfaces in the transmission
are precision machined. Careful handling during
disassembly, cleaning, inspection and assembly
ca;l;‘:mwﬂ unnecessary damage to machined
suriaces.

When building up subassemblies and assembling the
ADDO30-A transmission, ALWAY S use new gaskets and seals.

IMPACT SLIDE
ER

.'.;:--'\‘ - o’ __-....-.
\ BEARING CUP PULLER

Tr7F-1102-A

.CGUITI

|l L VA
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07-01-131

Transmission, Automatic—4R7TOW

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Main Control Valve Body
Disassembled View

wod'sjenuenNIe)d0old
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Transmission, Automatic—4R70W

DISASSEMBLY AND ASSEMBLY OF

07-01-132
e T T e e S e e, W S ey e e —— e

SUBASSEMBLIES (Continued)
Part Part
Item Number Dascription Item Number Description
1 | TA100 Main Control Valve Body 26 Spring - Pressure Regulator
Assy Valve (Part of TA100)
2 |— Valve - Converter Drain Back 27 Plate - Spring Retaining (Part
(Part of TA100) of 7TA100)
a|— Valve - Pressure Regulator 28 Valve - Control Manual (Part
{Part of 7A100) of TA100)
4 | — Spring - Pressure Regulator 29 Ring - Retaining (Part of
Valve (Part of TA100) TA100)
& |— Plug - Valve Retainer (Part of 30 Valve - 1-2 Shift (P.art of
7A100) 7A100)
6 | — Retainer - Valve Plug (Part of a1 Spring - 2-3 Shift Valve (Part
TA100) of TA100)
T |—= Valve - Capacity Modulator 3z Valve - 2-3 Shift (Part of
(Part of TA100) TA100)
8 |— Spring - Capacity Modulator a3 Plug - Valve Retaining (Part
Valve (Part of TA100) of 7A100)
8 |— Plate - Spring Retaining (Part 34 Retainer - Valve Plug (Part of
of 7A100) TA100)
10 | — Valve - Capacity Modulator ab Valve - Pressure Regulator
{Part of TA100) (Part of TA100)
o 11 |— Spring - Capacity Modulator 38 Spring - Pressure Regulator
D Valve (Part of TA100) Valve (Part of TA100)
Pl 12 |— Plate - Spring Retaining (Part a7 Plate - Spring Retaining (Part
%’ of TA100) of 7A100)
13 | — Valve - 3-4 Shift (Part of a8 Valve - Bypass Clutch
=) 7A100) Control (Part of 7A100)
S| 14 |— Spring - 3-4 Shift Valve (Part a9 Spring - Bypass Clutch
B of TA100) Control Valve {Part of
:G 15 | — Plug - Valve Retainer (Fart of TA100)
O TA100) 40 Plunger - Bypass Clutch
S| 18 |— Retainer - Valve Plug (Part of Control Valve (Part of
k=, TA100) TA100)
(11 41 Sleeve - Bypass Clutch
LA r;::&gﬁ;;;y Modulator Control Plunger (Part of
7A100)
18 |— Spring - Capacity Modulator -
Valve (Part of 7A100) 42 ?Pr:;-‘.‘i ::::unrrul Valve (Part of
oall grfl;;"“ Hatainer (Fartof 43 Valve - Main Regulator (Part
of TA100)
== SRt -Tahe Tt a4 Spring - Main Oil Pressure
Regulator Valve (Part of
21 | — Valve - 2-3 Backout (Part of TA100)
TA100) 45 Valve - Main Oil Pressure
22 | — Spring - 2-3 Backout (Part of Booster (Part of 7A 100)
7A100) 46 Sleeve - Main Oil Pressure
23 | — Plate - Spring Retaining (Part Booster Valve (Part of
of TA100) TA100)
24 | — Screen - Solenoid (Part of a7 Retainer - Valve Plug (Part of
TA100) TA100)
25 | — Valve - Pressure Regulator 48 Check Ball (8 Reg'd) (Part of
(Part of TA100) TA100)
{Continued)
Disassembly

Remove retaining bolt and shift solenoid bracket.
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07-01-133

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Automatic—4RTOW

07-01-133

2.

3.

Remove shift solencid (7G484) assembly and
torque converter clutch solenoid (TCC
solenoid)(7G 136) by pulling straight up.

D10573-A

Turn main control valve body (7A 100) over and
remove 10 bolts retaining reinforcement and

separator plates.

4. Remove separator plate and gaskets. Discard
gaskets.

5. MNote location and remove check balls. Remove
solenocid screen.
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Check Ball Locations

ngE CHEC SCREEN
K
BALL NUMBER (PART OF 7A100)

COMNVERTER
DRAIN BACK VALVE
{PART OF 7A100)

D14645-B

ProCarNManupis com

6. Remove converter drain back valve.

two guide pin bolts.

COVER BOLTS

GUIDE PIN BOLTS

8. Remove main control cover (TGD04).

7. Remove eleven valve body cover plate bolts and

D10578-C

Assembly
1. Install main control cover.
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Transmission, Automatic—4R70W

07-01-135

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

2.

Install two guide pin bolts and eleven valve body
cover retaining bolts. Tighten guide pin bolts to
9-11 N-m (80-97 Ib-in) and valve body cover
retaining bolts to 8-11 N-m (80-97 Ib-in) in
sequence shown.

.-5‘.“ Ao AN
e ‘Hr,

by i g
N

e

GUIDE PIN BOLTS

D10580-C

Install coasting booster valve shuttle balls
(TE195), converter drain back valve and solenoid
screen.
4. Install separator plate and new gaskets.
5. Install reinforcement plates. Tighten retaining
ﬁs to 8-11 N-m (80-97 Ib-in) in sequence

Wi,

AD0325-A

6. Inspect O-rings on solenoids for damage. Install
shift solenoid assembly and torque converter
clutch solenoid.

ol

E,‘:—-‘*ﬁf = —
o e, p— o, W
1/;_||\I_I 7

=, e A
L

O-RINGS
D10581-A
7. Install bracket and retaining bolt. Tighten to 9-11
N-m (B0-97 lb-in).
[=] [=]
(=)
=] =]
. @ S
i OG s 4
1 } C
A o o
o = -
(=]
=
D10582-A
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07-01-136 Transmission, Automatic—4R70W 07-01-136

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Pump and intermediate Clutch Piston—
Disassembly

Disassembled View

0 (o (@ & —
LN e

11 | 7E005 Intermediate Clutch Plston

TF224 intermediate Clutch Piston
Outer Seal

TF2256 intermediate Clutch Piston
« | Inner Seal

14 |7A108 | Front Pump Stator Support

15 _[7H169

m

78258 .

| 18| 7A248

|19 [87650-52  |ConverterDrainPlug
&

Part
Number
7902

7A248 .

N805789-S 100
TA1086 :

5 | 7H188

ProCarManuals.com

NB05787-S 1000

Reverse Clutch Cylinder
Seal (2 Req'd)

Forward Clutch Cylinder
Seals (2 Req'd)

Intermediate Clutch Retainer
Spring Assy

(Continued)
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07-01-137

Transmission, Automatic—4R70W

07-01-137

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Disassembly
1. Remove the No. 1 thrust washer (7TD0 14).

PUMP BODY
NO. 1 THRUST

2. Remove five front pump support bolts. Separate

front pump support (7A 108) and pump assembly.

3. NOTE: The reverse clutch seals are larger than

the forward clutch seals.

Remove two each of reverse clutch cylinder
seals (7D020) and forward clutch seals.

FOAWARD CLUTCH
CYLINDER SEALS
2 REQ'D

D11486-8

4, Remove inner and outer pump gerotors from
pump body.

QUTER PUMP
GEROTOR

INNER PUMP
GEROTOR

D10250-C

1897 Thunderbird, Cougar July 1988
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07-01-138 Transmission, Automatic—4R70W 07-01-138
DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

5. Remove spring retainer assembly by carefully
dislodging the tabs.

SPRING
RETAINER

6. Remove intermediate clutch piston (7E00S) and
intermediate clutch piston inner seal (TF225) and
intermediate clutch piston outer seal (7TF224).

INTERMEDIATE

rrocdariviariuals.CUlTI

D3195-E

7. Remove front pump seal and discard.

FRONT PUMP

Pump and Intermediate Clutch
Piston—Assembly

SPECIAL SERVICE TOOL(S) REQUIRED

Dascription Tool Number
Front Pump Seal Replacer TB3L-7TRAT-A
Intermediate Clutch Piston Saal T95L-TT005-A
Protector
Assembly

1. Install the front pump seal using Front Pump Seal
Replacer TE3L-77837-A.

FRONT PUMP
SEAL REPLACER
TB3L-77837-A

1987 Thunderbird, Cougar July 1996
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07-01-138

07-01-139 Transmission, Automatic—4RTOW
DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

2. Install new intermediate clutch piston inner seal
(7F225) and intermediate clutch piston outer seal
(7F224) on intermediate clutch piston (TE0O5).

INTERMEDIATE

CLUTCH PISTON
OUTER SEAL
TF224

INTERMEDIATE
CLUTCH PISTON
INNER SEAL

Do274-B

3. CAUTION: The piston bleed hole must be

located at 12 o’clock position (toward top of
transmission). If incorrectly installed,

transmission may not operate properly.

NOTE: Piston bleed hole is the only round hole in
the intermediate clutch piston assembly.

Mote location of the piston bleed hole.

PISTON BLEED

4. NOTE: Coat intermediate clutch piston outer seal
and intermediate clutch piston inner seal and
pump body sealing area with petroleum jelly.
Install intermediate clutch piston as follows:

a. Install intermediate clutch piston in
Intermediate Clutch Piston Seal Protector
T95L-TT005-A.

INTERMEDIATE
CLUTCH PISTON
SEAL PROTECTOR
TOSL-TT005-A

Install intermediate clutch piston in pump body
and push intermediate clutch piston to the bottom
of the bore by exerting even pressure.

PUSH PISTON TO
BOTTOM OF BORE
USING EVEN THUMBE

Dasar-D

1897 Thunderbird, Cougar July 1886
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07-01-140 Transmission, Automatic—4R7TOW 07-01-140
DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

E. m.spring retainer assembly into place on pump B

SPRING RETAINER
APPLY EVEN PRESSURE
TO INSTALL

Install the inner and outer pump gerotors in pump
body.

The flats have steps that must face the pump
E:-ody f}or ease of installing the torque converter
7902).

PUMP INNER

Di0251-C

install reverse clutch cylinder seal (TD020) and
forward clutch cylinder seals.

SEALS 2 REQ'D

2 REQ'D
D11466-B

Position pump stator support to pump body and
install retaining bolts. Tighten to 20-26 N-m
(15-19 Ib-ft).

1887 Thunderbird, Cougar July 1896
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07-01-141 Transmission, Automatic—4R70W 07-01-141

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

ProCarManuals.com

Intermediate Clutch Cylinder

NOTE: One-way clutch must rotate counterclockwise
when installed on drum.

Disassembled View

CLUTCH OUTER
RACE AND
INTERMEDIATE
CLUTCH HUB

ONE-WAY
CLUTCH
TAQE9

CLUTCH
INTERMEDIATE DARUM
OME-WAY 70044
CLUTCH INNER
RACE

D10208-E
Disassembly
1. Remove clutch retaining ring.
CLUTCH
RETAINING
RING
P el |
i
D10246-A

2. Remove one-way clutch retainer.

ONE WAY CLUTCH
RETAINER

3. Remove clutch outer race by lifting on the race
while turning counterclockwise.

Carefully litt one-way clutch from reverse clutch
drum (7D044).

NOTE: For ease in assembly, the chamfer on the outer
cluteh race splines should face upward.

1. NOTE: One-way clutch must rotate
counterclockwise when installed on reverse
clutch drum.

Install one-way clutch on reverse clutch drum.

1887 Thunderbird, Cougar July 1998
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07-01-142 Transmission, Automatic—4R70W 07-01-142

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

w

2. Install clutch outer race. Install one-way clutch retainer and springs.

Install clutch retaining ring.

-

ONE WAY CLUTCH
RETAINER

do

Reverse Clutch
Disassambled View

FroCarivianuals

Part Part
Item Number Description Item Number Doscription
1 TDO044 Reverse Clutch Drum 4 | T7B442 Reverse Clutch External
2 | 7D256 Reverse Clutch Piston o LG T
Spring Pressure Ring 5 | 7BO&6 Clutch Pressure Plate
a | TeOTO Reverse Clutch Piston 6 | TA166 Forward Clutch Bearing
Spring {Continued)

{Continued)

1887 Thunderbird, Cougar July 1986
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07-01-143 Transmission, Automatic—4R70W 07-01-143
e e e e e e e ——p

DISASSEMBLY AND ASSEMBLY OF

SUBASSEMBLIES (Continued)
Part Part
Item Number Description Item Number Description
T | TD4g3 Clutch Pressure Plate 11 | 7D40s Reverse Clutch Piston Small
Ratainer Snap Ring Seal
B | 7B164 Revarse Clutch Internal 12 | TD402 Reverse Clutch Piston
Spline (Friction) Plates 13 | 7D403 Reverse Clutch Piston Outer
g | 7BOBE Clutch Prassure Plate Seal
10 | TASTT Clutch Pressure Plate
Retainer Snap Ring
(Continued)
Disassembly
SPECIAL SERVICE TOOL(S) REQUIRED
Description Tool Number
Clutch Spring Compressor TESL-TTS515-A
Revarse Clutch Spring Compressor TBOL-TT405-A
Reverse Clutch Inner Seal Protector TBOL-TT403-B
Reverse Clutch Quter Seal Protector TBOL-TT403-A

1. Remove No. 2 needle bearing.

MO, 2

Desa4-C

2. Remove clutch pressure plate retainer snap ring
(7D483).

3. Remove clutch pack.

CLUTCH PACK

1987 Thunderbird, Cougar July 1896
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07-01-144 Transmission, Automatic—4R70W 07-01-144

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

4. Install Reverse Clutch Spring Compressor
T80L-77405-A and Clutch Spring Compressor APPLY AIR HERE
T&5L-T7515-A onto reverse clutch drum
(7D044). Tighten enough to compress reverse
clutch piston spring (7TBO70). Remove clutch
pressure plate retainer snap ring (TAS7T).

Assembly
1. NOTE: The piston check ball must be present and
maoving freely.

NOTE: Coat reverse clutch piston outer seal and

et CLLITEH reverse clutch piston small seal, reverse clutch

Dae

SPRING COMPRESSOR :
—  TBOL-77405-A drum, l::almguym“ and seal protector with
= petroleum jelly.
D
» %ﬂ?&ssﬁgﬁﬁ a Install new reverse clutch piston small seal and
TB5L-77515-A . reverse clutch piston outer seal on reverse clutch
D10555-8 piston. Direction of installation is not important
5. NOTE: To aid in reverse clutch piston spring DOGMISS S008I0 QUM CuL.
removal, it may be necessary to apply air
pressure to the reverse clutch drum. Block the NOTE: THE SEALS ARE SQUARE AND
opposite hole with a finger. E‘nﬂm CAN BE INSTALLED IN EITHER
) Remove reverse clutch piston (7D402), reverse :
i clutch piston spring and reverse clutch piston REVERSE
e spring pressure ring (7D 256). CLUTCH
- PISTON
e
REVERSE CLUTCH
PISTON SPRING
PRESSURE RING
TD256 CHECK
BALL

REVERSE CLUTCH
PISTON SMALL -
SEAL 70404 D5885-C

2. Install reverse clutch piston as follows:

a. Install Reverse Clutch Inner Seal Protector
TBOL-77403-B on the clutch hub and

REVERSE CLUT

PISTON E:F'I=III=|«.“-“:'I'I Reverse Clutch Outer Seal Protector

7B070 TBOL-77403-A over the reverse clutch
piston.

6. Remove reverse clutch piston and reverse clutch
piston small seal (7D404) and reverse clutch
piston outer seal (TD403).

1997 Thunderbird, Cougar July 1996
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07-01-145 Transmission, Automatic—4R70W 07-01-145
DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

b. Position reverse clutch piston and push it to
the bottom of the reverse clutch drum using
even thumb pressure.

REVERSE CLUTCH
SEAL PROTECTOR

%Hfﬁmﬁ

REVERSE CLUTCH
SEAL PROTECTOR
(OUTER) TBOL-77403-A
D10249-A

3. Install reverse clutch piston spring pressure ring
and reverse clutch piston spring. The dished side
of reverse clutch piston spring must face toward
the reverse clutch piston.

REVERSE CLUTCH
PISTON SPRING
PRESSURE RING
TD256

REVERSE CLUTCH
PISTON SPRING
TBOTO

4. Install reverse clutch piston spring pressure ring
and retaining ring (with points down) using
Reverse Clutch Spring Compressor
TBOL-77405-A and Clutch Spring Compressor
TE5L-7T7515-A.

REVERSE CLUTCH
SPRING COMPRESSOR
TBOL-77405-A

CLUTCH SPRING

COMPRESSOR

T65L-77515-A i
D10555-8

Install front clutch pressure plate (7BO66), clutch
pack and rear clutch pressure plate. Position the
stepped side of front clutch pressure plate down
with flat side toward clutch pack and rear clutch
pressure plate flat side toward clutch pack.

REAR PRESSURE
TE

FRONT PRESSURE
PLATE 7B066

Dio128-B

1887 Thunderbird, Cougar July 1996
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07-01-146

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Automatic—4RTOW

07-01-146

=

Frocarividaliudls.COITI

Install clutch pack clutch pressure plate retainer
snap ring and check the clearance between the
clutch pressure plate retainer snap ring and the
clutch pressure plate using a feeler gauge. Clutch
pressure plate should be held downward as
clearance is checked using Dial Indicator with
Bracketry TOOL-4201-C or equivalent,

DIAL INDICATOR

The clearance should be:

Four plate assembly
® 1.01-1.524 mm (0.040-0.060 inch)

If clearance is not within specification, install
correct size retaining ring and check clearance.
Selective retaining rings are available in the
following thicknesses:

Selective Retaining Rings

1.52-1.62 mm (0.060-0.064 inch)

1.87-1.98 mm (0.074-0.078 inch)

2.23-2,33 mm (0.088-0.092 inch)

2.59-2.68 mm (0.102-0.106 inch)

DIAL INDICATOR
WITH BRACKETRY

Check clutch for proper operation using
Rubber-Tipped Air Gun D83L-7000-A or
equivalent, The clutch should be heard and feit to
work smoothly and without leakage.

APPLY AIR HERE

1997 Thunderbird, Cougar July 1996
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07-01-147 Transmission, Automatic—4R70W 07-01-147

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Forward Clutch Cylinder
Disassemblad View

Part Part
Item Mumber Deecription Item Mumber Description
1 | TD483 Reverse Clutch Pressure 8 | 7TF2a1 Forward Clutch Hub Frant
Plate Retainer Snap Ring Bearing . No. 3
2 | TF207 Forward Clutch Cylinder and 10 | TBOEB Clutch Pressure Plate
Shaft 11 | 7B164 Forward Clutch Internal
3 | TAS48 Cuter Seal Spline (Friction) Plates
4 | TA4B0 Return Spring 12 | TEDBS Forward Clutch Pressure
5 |7As27 Forward Clutch Piston Spring
Spring Aetainer 13 | 388089-5 Retaining Ring
6 | TB442 Forward Clutch External 14 | TA282 Clutch Piston
Spline Clutch Plate 16 | 7Co98 Forward Clutch Inner Seal
7 | 7D483 Clutch Pressure Plate 16 | 7A166 Forward Clutch Bearing No.
Retainer Snap Ring 2
a TBOBT Forward C—'Il.rtt:h Hub 17 7B487 Il'll:lll.lt Shaft Seal ‘2 ﬂﬂq'd}
(Continuad)
Disassembly
SPECIAL SERVICE TOOL(S) REQUIRED
Description Tool Number
Clutch Spring Compressor TB5L-77515-A
Diract Clutch Spring Compressor TB1P-TO2356-A
Forward Clutch Lip Seal Protector TBOL-TT 140-A
{Inner)
Lip Seal Protector (Outer) TE&aP-TD158-A

1887 Thunderbird, Cougar July 1886
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07-01-148

Transmission, Automatic—4R70W

07-01-148

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

1. NOTE: Forward clutch hub may remain in shell
during disassembly.
Remove forward clutch hub and No. 3 forward
clutch hub front bearing (7F231), if not already
removed.

FORWARD CLUTCH
HUB 7BO67

(1]

NOTE: To aid handling, clutch may be set in the
extension housing (TA039) ora 51 mm (2 inch)
diameter hole may be cut in the work bench.

Remove clutch pack clutch pressure plate
retainer snap ring (TD483).

FroCarivianuals.com

CLUTCH PRESSURE
PLATE RETAINER
SNAP AING
TD4B3

EXTENSION
HOUSING
TAD39

3. Remove clutch pack, clutch pressure plate
(7B066) and forward clutch pressure spring.

PRESSURE
CLUTCHPACK  SPRING 7E085

4. Compress clutch support and spring using Direct
Clutch Spring Compressor T81P-70235-A.,
Place into a shop arbor press and apply only
enough pressure 1o release spring tension on the
snap ring.

Remove snap ring and slowly release the press to
remaove Spring Comprassor.

D10243-C

5. NOTE: Air pressure may be required to remove
clutch piston (TA262).

Remove clutch piston spring retainer (7A527),
return spring and clutch piston.

1887 Thunderbird, Cougar July 1996
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07-01-149 Transmission, Automatic—4R70W 07-01-149
DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

6. Remove piston direct clutch inner seal (7C099)
and outer piston seals.

CLUTCH PISTON

7. NOTE: Make sure input shaft Teflon® seals are
not damaged.

NOTE: Solid shaft seals may be replaced with
scarf-cut seals for service.

Remove seals from forward clutch cylinder and
shaft (TF207).

B. Make sure check ball in clutch cylinder is free and
clean. Check for proper seatfing.

D10214-A

Assembly

1. NOTE: Coat piston seals and clutch drum sealing
area with petroleum jelly,

Install new seals on clutch piston. Note direction
of the sealing lip before installation.

'*l' il
‘m—’

D10240-8

2. Install clutch piston as follows:

a. Install Forward Clutch Lip Seal Protector
(Inner) TBOL-77 140-A over clutch cylinder
hub.

1897 Thunderbird, Cougar July 1996
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07-01-150 Transmission, Automatic—4R70W 07-01-150
DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

b. Install clutch piston in Forward Clutch Lip
Seal Protector, TEBP-TD 158-A.

FORWARD CLUTCH
LIP SEAL PROTECTOR
Te8P-7TD158-A

” FORWARD CLUTCH
LIP SEAL PROTECTOR
_ TBOL-77140-A

ADO501-A

Position seal protector and clutch piston in
forward clutch cylinder and shaft. Push clutch
pistonto the bottom of the forward clutch cylinder
and shaft using even thumb pressure. Remove
seal protectors.

ProCangﬂnuaIs.com

FORWARD CLUTCH
LIP SEAL PROTECTOR
(OUTER) TE&P-TD158-A

FORWARD CLUTCH
LIP SEAL PROTECTOR
(INNER) TBOL-77140-A

4, Install piston return spring and clutch piston
spring retainer.

6. Install clutch pack in the following order:

ﬂ“fﬁi’ﬂ"f
'”l'lill]iﬂl, i'llll- iili' r'”:ll | I'f:'
L

D10559-A

Compress piston return spring using Direct Clutch
Spring Compressor TB1P-70235-A. Compress
clutch piston only encugh to allow clearance to
install snap ring.

— DIRECT CLUTCH
SPRING
COMPRESSOR
TB1P-70235-A

=

i \ 7 ',E'**""‘""!"" J J;‘ ¥

.ilu.r __*._"?I-';'T| :
i

I

D10243-C

a. forward clutch pressure spring
b. clutch pack

1987 Thunderbird, Cougar July 1996
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07-01-151 Transmission, Automatic—4R7TO0W 07-01-151
DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

¢. clutch pressure plate

FORWARD CLUTCH
CLUTCH PRESSURE

7. Install clutch pack clutch pressure plate retainer
snap ring and check the clearance between the
clutch pressure plate retainer snap ring and
clulch pressure plale using Dial Indicator with
Bracketry TOOL-4201-C or equivalent.

Clutch pressure plate should be held downward
as the clearance is checked.

DIAL INDICATOR
WITH BRACKETRY
TOOL-4201-C

D10560-8

DIAL INDICATOR
WITH BRACKETRY

If the clearance is not within specification, install
the correct size retaining ring and recheck the
clearance. Selective retaining rings are available
in the following thicknesses:

Selective Retaining Ring

1.52-1.62 mm (0.080-0.064 inch)

1.87-1.98 mm (0.074-0.078 inch)

2,23-2.69 mm (0.086-0.082 inch)

2.59-2.69 mm (0. 102-0. 106 inch)

8. NOTE: Scarf-cut seals must be installed with

mating surfaces as shown.

Install two scarf-cut seals on the forward clutch
cyrlisi;?arand shaft if original seals are damaged or
missing.

7

CORRECT

—

INCORRECT
D10657-A

1997 Thunderbird, Cougar July 1886
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07-01-152

Transmission, Automatic—4RTOW 07-01-152

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

ProCarManuals.com

The clearance should be:

® 1.27-2.26 mm (0.50-0.088 inch)

Install No. 3 forward clutch hub front bearing.
Install forward clutch hub into forward clutch
cylinder and shaft. Make sure forward clutch hub
is against No. 3 forward clutch hub front bearing.

Planetary Gear Support Assembly and
Planetary Low One-Way Clutch

Disassembly

PLANETARY
GEAR SUPPORT
ASSY TA130

1. Remove planetary gear support assembly from
forward planetary assembly. Rotate the
planetary gear support assembly
counterclockwise and lift.

PLANETARY
GEAR SUPPORT

e ASSY TA130
“\..

1897 Thunderbird, Cougar July 1998
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07-01-153

Transmission, Automatic—4R70W

07-01-153

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

2.

Carefully remove planetary one-way clutch from
forward planetary assembly.

PLANETARY
ASSY
TA398 D3242-E

Assembly
1.

Inspact clutch owter race, inner race, band
surface, pinion gears, bearings and thrust washer
for roughness.

Inspect planet support bushing for roughness.

Inspect one-way clutch (7A089), rollers and
springs for damaged rollers and broken springs.

Part
Item Number Description

1 | TADBS Planetary One-Way Clutch

2 - Cage (Part of TADBR)

3 |— Spring (Part of TADES)

4 |— Roller (Part of 7AD83)

§ | — “Cam Type" Clutch Race
(Part of TA388)

6 | — Planetary Carrier (Part of
7A388)

T | TA130 Planet Support

2. Install one-way clutch in forward planetary

assembly.

Install planetary gear support assembly into
one-way clutch by rotating the planetary gear
support assembly counterclockwise.

Lubricate clutch races and clutch assembly with
petroleum jelly to aid in assembly.

1807 Thunderbird, Cougar July 1996


https://procarmanuals.com

07-01-154 Transmission, Automatic—4R7TO0W 07-01-154

DISASSEMBLY AND ASSEMBLY OF

SUBASSEMBLIES (Continued)
Reverse Sun Gear Assembly MNOTE: The forw;rd clutch sun gear and reverse
sun gear assembly is assembled as part of the
Disassembly transmission assembly procedure.
REVERSE SUN Remove forward clutch sun gear and No. 5 thrust
NO. 4 »TE AUST ?fa"u‘g ASSY bearing from reverse sun gear assembly.

FORWARD CLUTCH

SUN GEAR
7A399
NO. 5 THRUST BEARING
v D14963-A
1. Remove the No. 4 thrust bearing (7C096) from
reverse sun gear assembly.
NO. 4 THRUST REVERSE CLUTCH SUN
BEARING TCO096 GEAR ASSY
TAD1S
—
o
©
2
O
-]
-
o
E FORWARD
5 CLUTCH
D CYLINDER AND
o
-
N

FORWARD CLUTCH SUN GEAR
A399

REVERSE SUN

1897 Thunderbird, Cougar July 1886
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07-01-155

Transmission, Automatic—4R7TOW

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

07-01-155

QOutput Shaft and Direct Clutch Cylinder
Disassambled View

Part Part
item Number Description Item Number Description
1 | 7F238 Direct Clutch Hub 7 | 7TF240 Direct Clutch Bearing and
2 | 7F24a3 Direct Clutch Inner Bearing Race No. 8
No.7 8 |87054-504 Seal (Piloted Output Shaft
3 |7F2a7 Direct Clutch Inner Bearing Oniy)
Support 8 | 7080 Output Shaft
4 |7A153 Ring Gear 10 | 7F273 Qutput Shaft to Case Seal (3
5 |7F283 Direct Clutch Cylinder Req'd)
6 |7F274 Output Shaft fo Direct Clutch L N SNp Ol Ehh
Cylinder Seal (2 Req'd) 12 | 7064 Snap Ring
(Continued) 13 | 97713-8 Snap Ring

1887 Thunderbird, Cougar July 1896
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07-01-156

Transmission, Automatic—4R70W

07-01-156

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

FroCarivVianuals.com

Disassembly

1. Remove snap ring (7064) retaining the output
shaft hub (7D 164) to ring gear (7A153).

OUTPUT SHAFT
SNAP RING
7C122

1]

Separate output shaft (7060) from ring gear.

NO. 8 DIRECT CLUTCH
INNER BEARING TF243

RING GEAR

DIRECT CLUTCH
TA153 7F283

ADO505-A

3. Remove snap ring retaining output shaft hub.
Slide output shaft hub off rear of output shaft.

4. NOTE: The illustration shows the correct
locations for output shaft to case seals (TF273).

Remove three output shaft to case seals,

5. Remove two output shaft to direct clutch cylinder
seals (TF274) from the output shaft. Note the
direction of the output shaft to direct clutch
cylinder seals.

OUTPUT SHAFT
TO DIRECT
CLUTCH CYLINDER
SEAL

1997 Thunderbird, Cougar July 1998
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07-01-157 Transmission, Automatic—4R70W 07-01-157

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Direct Clutch Cylinder
Disassembled View

Part Part
Item Number Description Item Number Description
1 | 7TF243 Diract Clutch Inner Baaring T | TA233 Outer Seal
No.7 8 |7coes Direct Clutch Inner Seal
2 | TD4s3 Clutch Pressure Plate g | 7A282 Clutch Piston
BEiAacEap g 10 | 7F235 Direct Clutch Retainer and
3 | 78086 Clutch Pressure Plate 3;:ﬁﬂ A:;mhrya bl
4 | 7B442 Direct Clutch External Spline 11 | 7B164 Direct Clutch Intarnal Spline
Clutch Plate (Friction) Plates
5 |388104-5 Retaining Ring 12 | 7F237 Direct Clutch Inner Bearing
6 | 7F283 Direct Clutch Cylinder Support
(Continued) 13 | 7F238 Direct Clutch Hub

Disassembly
SPECIAL SERVICE TOOL(S) REQUIRED
Dascription Tool Humber
Clutch Spring Compresaor TESL-TT515-A

Direct Clutch Inner Lip Seal Protector TBOL-TT234-A
Direct Clutch Outer Lip Seal Protector TBOL-TT254-A
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07-01-158 Transmission, Automatic—4R70W 07-01-158

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

1. After removing direct clutch hub, remove No. 7
direct clutch inner bearing (7F243) and direct
clutch inner bearing support.

NO. 7 DIRECT
CLUTCH INNER %ﬁggﬂ&gﬁg
BEARING SUPPORT 7F237

7F243

2. Remove clutch pressure plate retainer snap ring
(7D483). Remove and inspect clutch pack. Note
the relation of clutch pressure plates (7B066) for
assembly. -

ProCarManuals.com

Using Clutch Spring TE5L-77515A
compress the direct clutch support and spring
(7F235). Remove piston retaining ring using

expanding-type snap-ring pliers.
CLUTCH SPRING
:~ COMPRESSOR
\ /4 T65L-77515-A

NOTE: Use air pressure if necessary to remove
clutch piston (7A262).

Remove direct clutch support and spring and
clutch piston from direct clutch cylinder.

DIRECT CLUTCH
SUPPORT AND
SPRING ASSY
7F235

1887 Thunderbird, Cougar July 1996
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07-01-159

Transmission, Automatic—4R70W

07-01-159

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

5. Remove direct clutch inner seal (7C098) from
direct clutch and outer seal from clutch piston.
::-F presence of check ball and that it moves

y.

DIRECT CLUTCH
INNER SEAL

70006 o PISTON OUTER

SEAL

D14964-A
Assembly
1. NOTE: Lubricate direct clutch inner seal and seal
protector with petroleum jelly.
Install direct clutch inner seal on direct clutch as
follows:

a. Position Direct Clutch Inner Lip Seal
Protector TBOL-77234-A over direct clutch
cylinder,

b. Position direct clutch inner seal over
gmtac!ur tool with the sealing lip facing

OwWn.

DIRECT CLUTCH

DIRECT CLUTCH
INNER LIP SEAL

MNOTE: Coat direct clutch inner seal and outer
piston seals, clutch cylinder sealing area and
piston inner sealing area with petroleum jelly.
Install clutch piston outer seal. Note direction of
sealing lip before installation. The lip should point
toward bottom of clutch cylinder.

OUTER PISTON SEAL
NOTE DIRECTION
OF SEAL LIP BEFORE
INSTALLATION D3IT2C

Install clutch piston as follows:

a. Install clutch piston in Direct Clutch Outer Lip
Seal Protector TBOL-T72654-A.

DIRECT CLUTCH OUTER
LIP SEAL PROTECTOR
TBOL-77254-A
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

=N

b. Position tool in the direct clutch and push the
clutch piston to the bottom of the direct
clutch cylinder using even thumb pressure.

¥
A" DIRECT CLUTCH
OUTER LIP

4. |Install direct clutch support and spring and
retaining ring using Clutch Spring Compressor
TE5L-77515-A.

CLUTCH SPRING
COMPRESSOR
TESL-T7515-A

Frocarividaliudls.COITI

PISTON
RETAINING
RING

388104-5
D10268-C

5. Install clutch pack and clutch pressure plate.

CLUTCH
PRESSURE

6. NOTE: TOOL-4201-C or equivalent may also be
used for clearance check.
With clutch pressure plate retainer snap ring
installed, check clearance between clutch
pressure plate retainer snap ring and clutch
pressure plate using a feeler gauge.
Clutch pressure plate should be held downward
as the clearance is checked.
CLUTCH PRESSURE
PLATE RETAINER
RAING TD483 D3274-C
7. Tha claaranca should he:
Humber of
Engine Plates mm Inch
3.8L 5 Plate 1.27-1.80 0.050-0.071
4.6L & Plate 1.57-2.18 0.082-0.088

— If the clearance is not within limits, install the
correct size retaining ring and check the
clearance. Selective retaining rings are
available in the following thicknesses:

Selective Retaining Ringa

1.27-1.37 mm (0.050-0.054 inch)

1.62-1.72 mm (0.084-0.068 inch)

1.88-2.08 mm (0.078-0.082 inch)

2.33-2.43 mm (0.092-0.096 inch)
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

B. Install No. 7 direct clutch inner bearing support
(with counter bore down) and No. 7 direct clutch

inner bearing (black side up toward rear clutch \
hub). e
NO. 7 DIRECT
CLUTCH INNER
BEARING
TF243 i /
/
QUTPUT SHAFT TO
DIRECT CLUTCH
NO. 7 DIRECT CYLINDER
CLUTCH INNER SEALS TF274
BEARING SUPPORT 2 REQ'D
TF237
D10548-B

11. Install output shaft hub (7D 184). Install snap ring
(7084).

9. Install direct clutch hub (7F236).

AL

=)

REAR CLUTCH
HUB 7F236

D10549-A

12. NOTE: Make sure output shaft to case seals
(7F273) are lapped property.

Install three output shaft to case seals and output
shaft O-ring seal.

OUTPUT SHAFT
TO CASE SEAL
TF273 3 REQD

D14965-A

10. Install two output shaft to direct clutch cylinder
seals (7F274). Make sure output shaft to direct
clutch cylinder seals are properly lapped.
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Automatic—4R7T0W

13. Install No. 8 direct clutch hub bearing and race
(7F240) on direct clutch cylinder.

NO. 8 DIRECT
CLUTCH HUB

BEARING AND
RACE TF240

D10551-0

14. NOTE: Direct clutch cylinder may be installed
after ring gear (7A153) is installed to output shaft
hub.

Install direct clutch cylinder on output shaft
(7080).

ProCarManuals.com

NO. 8 DIRECT
CLUTCH HUB
BEARING AND
RACE 7F240

D10552-0

15. Install ring gear and snap ring on output shaft.

il

LITD
[

—

i
DL

Ll

OUTPUT SHAFT
BEARING SNAP

RibKS 7122 AD0509-A

16. The following components may be installed as an
assembly:

#® intermediate one-way clutch
® reverse clutch
® forward clutch

17. Install reverse clutch assembly on forward clutch
assambly.

REVERSE
CLUTCH

FoRWARD —1[Fms il
CLUTCH y

D11484-B
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DISASSEMBLY AND ASSEMBLY OF

If welds on the torque converter (7902) indicate
leakage, remove the torque converter and make the

following check:

ROTUNDA LEAK
CHECK TOOL
014-R1075

GASKET

SUBASSEMBLIES (Continued)
Torque Converter Checks 4. Apply enough pressure from the press to seal the
Tarque Converter Leakage Check BORN 0 11 I OF 1 ranvaria.
5. Connect air hose to the tool, apply maximum 80

psi.

AD0197-A
VALVE D0200-
1. Clean the outer surface of the torque converter. . .
2. Install the Rotunda Leak Check Tool and Gasket 6. With air pressure applied to the torque converter,
014-R 1075 or equivalent into the torque inspect for leaks at the seams, studs and pilot
converter hub. hub. A soapy water solution may be used in these
areas to aid in diagnosis. If leaks are present in
ROTUNDA LEAK these areas replacement of the torque converter
CHECK TOOL IS necessary.

AND GASKET
014-R1075

ARBOR
PRESS

TORQUE 2 AIR HOSE
CONVERTER

TORQUE
7902 ADO198-A CONVERTER

3. Install the torque converter into a press with
flywheel studs facing up.

TORQUE
CONVERTER
7902
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

7. Remove air hose, and release air pressure from
tool by pulling on release valve ring.

Ty 0 v 00 0ne

INLET
VALVE
RELEASE
VALVE ADO202-A

8. Release pressure from the press, and rotate the
torque converter so the tool is facing up. Apply
pressure from the press to seal the tool into the
torque converter.

TORQUE
CONVERTER

ProCarManuals.com

10. With air pressure applied to the torgue converter,
inspect for leaks at the seams and impeller hub. A
soapy water solution may be used in these areas
to aid in diagnosis. If leaks are present in these
areas replacement of the torque converter is
necessary.

11. Remove air hose, and release air pressure from
tool by pulling on release valve ring.

One-Way Clutch Check
SPECIAL SERVICE TOOL(S) REQUIRED
Dascription Tool NumDar
Converter Clutch Holding Tool TT7L-T902-R
Converter Clutch Torgquing Tool T76L-T802-C

1. Insert the Converter Clutch Holding Tool
T77L-7902-R in one of the grooves in the stator
thrust washer.

m T77L-7902-R
COMNVERTER
CLUTCH HOLDING
G @L )
COMVERTER CLUTCH
TORQUING TOOL
TT6L-T902-C
"‘ D28T7-K

2. Insert the Converter Clutch Torguing Tool
T76L-7902-C in converter pump drive hub to
engage one-way clutch inner race.

3. Attach a torque wrench to the converter clutch
torquing tool. With the converter clutch holding
tool held stationary, turn the torque wrench
counterclockwise. The torque converter one-way
clutch should lock up and hold a 13 N-m (10 |b-ft)
force. The torque converter one-way clutch
should rotate freely in a clockwise direction until
torquing tool contacts the holding tool. Try the
clutch for lock up and hold in at least five different
locations around the torque converter.

4. Ifthe clutch fails to lock up and hold a 13 N-m (10
Ib-ft) torque, replace the torque converter,

1887 Thunderbird, Cougar July 1998
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Torque Converter Clutch Checks

CONVERTER CLUTCH
HOLDING TOOL
T77L-T902-R

.
o

SPLIHE U TORQUING TOOL

STATOR CLUTCH T76L-T902-C
INMER RACE ADO510-A
Stator to Impeller Interference Check 2, Iu'llut;m:;orqqa mnv?hn:r on the front pump support
1. NOTE: Front pump support (7A108) may remain with the splines on the one-way clutch inner race,
in front pump support and gear (7A 103) during engaging the mating splines of the front pump
this test. support.
Position the front pump support on a bench with 3. Hold the front pump support stationary, and try to

The torque converter should rotate freely without
any signs of interference or scraping within the
torque converter.

4. Ifthere 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 torque converter.

Stator to Turbine Interference Check
1. NOTE: Front pump support may remain in front
pump support and gear during this test.

Position the torque converter on the bench, front
side down.

2. Install front pump support to engage the mating
splines of the front pump support shaft.

D10443-C
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DISASSEMBLY AND ASSEMBLY OF

SUBASSEMBLIES (Continued)

3. Install the forward clutch cylinder and shaft 2. Expand the sleeve in the turbine spline by
(7F207), engaging the splines with the rear clutch tightening the threaded inner post until the tool is
hub (TBOET). securely locked in to the spline.

THREADED END PLAY

FroCarivVianuals.com

FRONT PUMP

TORQUE
CONVERTER
7802

D10445-8

Hold the stator shaft stationary and attempt to
rotate the rear clutch hub with the forward clutch
cylinder and shaft. The turbine and torque
converter clutch assemblies should rotate in both
directions not exceeding maximum torgue of 9.5
N-m (84 Ib-in) without any signs of metallic
interference or scraping noise.

If interference exists, the stator front thrust
washer may be worn, allowing the stator to hit
the turbine. In such cases, the torque converter
must be replaced.

The converter crankshaft pilot should be checked
for nicks or damaged surfaces that could cause
interference when installing the torque converter
into the crankshaft (6303). Check the converter
front impeller hub for nicks or sharp edges that
would damage the pump seal.

End Play Check

SPECIAL SERVICE TOOL(S) REQUIRED

Dascription Tool Number

CHECKING TOOL
TB0L-7902-A
INSTALLED INTO
TORQUE

END PLAY
CHECKING TOOL
TBOL-7902-A

D2878-F

Attach Dial Indicator with Bracketry
TOOL-4201-C or equivalent to the tool. Position
the indicator button on the converter pump drive
hub, and set the dial face at O (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 torque converter if the total end play
exceeds the limits indicated in the chart below.

Loosen the threaded inner post to free the tool
and remove the tool from the torque converter.
Refer to the following chart for torque converter
end-play specifications.

TORQUE CONVERTER END PLAY LIMITS

End Play Checking Tool

TBOL-Ta02-A

1.

Insert End Play Checking Tool TBOL-7902-A into
the torque converter pump drive hub until it
bottoms.

MHew or Rebullt Torgue

Converter Usad Torque Converter

0.38-1.04 mm (0.014-0.041
inch) max

0.38-1.88 mm (0.014-0.074
inch) max
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ASSEMBLY
Transmission
SPECIAL SERVICE TOOL(S) REQUIRED
Description Tool Numbar

Impact Slide Hammer TEOT-100-A
Sarva Piston Removar / Replacer TO2P-T0023-A
Gauge Bar TBOL-7T003-A
Shift Lever Seal Replacer T74P-TT488-A
Extension Housing Bushing Replacer TBOL-7T034-A
Extension Housing Seal Replacer TB1L-TE5T-A
Sarvo Piston Selection Tool TBOL-77030-A
Transmission Range (TR) Sensor T93P-TO010-A
{MLPE) Alignment Tool
Case Rear Bushing Replacer TBOL-T7T110-A

Assembly

1. I bushing was removed, position replacement
bushing on Case Rear Bushing Replacer
TBOL-77110-A and install in bushing bore through

the front of the case (7005). o _
2. Thread Impact Siide Hammer TSOT-100-A into e e L (LA 50

Seal Replacer through the back of the case.
Install the bushing.

NO. 9 CASE REAR
BEARING

CASE REAR
BUSHING REPLACER
TBOL-7T7110-A

IMPACT SLIDE
HAMMER
T50T-100-A ADOS11-A

3. With transmission in the vertical position, coat
case rear bearing (7F242) with petroleum jelly
and install the No. 9 case rear bearing on the
transmission case boss.
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ASSEMBLY (Continued)
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5.

2%

g

Install retaining ring that supports reverse band.

D10562-A

Install the reverse band. Make sure reverse band
is seated on anchor pins.

Di0162-A

7. NOTE: Forward planetary assembly and

planetary gear support assembly cannot be
installed unless the notch cut in the planetary
gear support assembly is aligned with the
overdrive band anchor pin (TF295). Top of
planetary gear support assembly should be
below snap ring groove.

Install forward planetary assembly and planetary

gear support assembly as a unit,

Align notch in planetary gear support assembly

with overdrive band anchor pin.

Rotate the output shaft, if necessary, to align the

ﬁmt carrier splines with the direct clutch hub
ines.

8. NOTE: Forward planetary assembly and

planetary gear support assembly cannot be
installed unless notch cut in planetary gear
support assembly is aligned with overdrive band
anchor pin.

OVERDRIVE
/ BAND ANCHOR
PIN 7F295

Install the case to planet support spring (7TF277)
using a screwdriver to position.
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ASSEMBLY (Continued)

Transmission, Automatic—4RTOW

07-01-169

CASE TO PLANET
SUPPORT SPRING
TF2T7

P

D10094-8
9. Install center planet support retaining ring.

Reference retainer ring end tab to overdrive band
anchor pin.

TAB

OVERDRIVE
CENTER PLANET BAND ANCHOR
SUPPORT PIN TF295
RETAINING
RING
D3180-E

10. Install forward clutch sun gear, No. 5 thrust
bearing (7C0986), reverse sun gear and shell and
MNo. 4 needle bearing.

NOQ. 5 THRUST
BEARING TF244

\\__.
INTERMEDIATE STUB §
SHAFT TFas1
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ASSEMBLY (Continued)

12. Install forward clutch hub and No. 3 forward
clutch hub front bearing (TF231).

NO. 3 FORWARD
FORWARD CLUTCH CLUTCH

D317e-C

13. Install forward clutch assembly.

—

ProCarManuals.com

FORWARD CLUTCH
ASSEMBLY

e
— D10257-A

14. NOTE: Wiggle the input shaft while engaging the
reverse clutch splines. Make sure the reverse
clutch cylinder lugs are completely seated in the
tn?c_rtchea}of the reverse clutch gear and shell

AD19).

Install reverse clutch eylinder assembly.

NO. 2 NEEDLE

BEARING — TA166 o1 A

15. Install overdrive band (7F 186) over reverse
clutch assembly and position the pocket of the
overdrive band against overdrive band anchor
pin. Install overdrive servo piston return spring
(7F201) and overdrive servo piston assembly.
Verify tip of piston assambly engages the pockeat
of overdrive band. Using Servo Piston
Remover /Replacer T92P-70023-A, install piston
assembly into the case and compress overdrive
servo piston return spring.

OVERDRIVE SERVO SLEEVE / 7F201
AND PISTON ASSY D3164-E
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16. Make sure band anchor and tip of the piston
assembly are properly positioned against band
pockets. Tighten tool until piston is below
retaining ring groove, install retaining ring, then
remove tool.

OVERDRIVE (/
BAND

TF196

OVERDRIVE BAND @
ANCHOR PIN

A

ADO513-B

17. Installintermediate clutch as follows:

a. Clutch pressure plate (7BOGE) is the
thickest. Install this first with chamfer side
down.

b. Clutch plates.

¢. Perform Steps 18 and 19 to select the proper
intermediate clutch selective steel plate.

%EEEUHE
PLATE —————-—="CLUTCH ASSY

78066 =T  D10283-B

18. With proper intermediate plates selected and
installed, perform end clearance check for No. 1
thrust washer using the same tools.

/ { 1 %i?ﬁ?ugi\

L :'\_ \1
o,
= ===
L
W) Wy
DEPTH
ey SIS
e D10102-A
19. NOTE: Maintain downward pressure on clutch
pack while measuring depth.

Measure the intermediate clutch clearance using
Depth Micrometer DBOP- 4201-A or equivalent
and Gauge Bar TBOL-77003-A.

Set the gauge bar across the pump case
mounting surfaces. The depth at the intermediate
clutch separator plate is:

® 42.6-41.7 mm(1.877-1.643 inch)

Check the clearance again 180 degrees opposite
to ensure the average depth is within tolerance.

If the depth is not within tolerance, the following
size selective steel plates are available:

Selective Steel Plates

1.80-1.7 mm (0.07 1-0.067 inch)

2.05-1.8 5mm (0.081-0.077 inch)

2.31-2.2 0mm (0.091-0.087 inch)

2.56-2.48 mm (0. 101-0.087 inch)

Install correct plate and check clearance.
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ASSEMBLY (Continued)

Transmission Selective Thrust Washer 2. Install No. 1 thrust washer (7D014) on pump
Procedure f body using petroleum jelly to hold in place.

1. Position the Depth Micrometer DBOP-4201-A or
equivalent on Gauge Bar T80L-77003-A so that
the depth is measured at the reverse clutch drum
thrust face. Check the end play 180 degrees
opposite to determine the average depth. Refer
to the Selective Thrust Washers chart for
specifications.

NO. 1 THRUST

3. Install pump gasket. Make sure pump gasket is
positioned and case passages are covered.

4. To maintain pump-to-case alignment, use a

S fabricated M8-1.25 mm bolt (head removed) as a
& FB0L-77003.A guide. Install in the 12 o'clock position using

= D8OP-4201-A . D10664-A petroleum jelly on pump-to-case seal surfaces to
= ' aid pump installation.

G SELECTIVE THRUST WASHERS"

ALIGNMENT PIN

37.706-38. 184 mm 1.270-1.372 mm

(1.485-1.503 inch) (0.050-0.054 inch) _
38.185-38.641 mm 1.727-1.829 mm Yellow A,
(1.504-1.521 inch) (0.088-0.072 inch) V A
38.642-39.073 mm 2.159-2.281 mm | -

(1.522-1.638 inch) (0.085-0.089 inch) N
39.074-39.505 mm 2.601-2.692mm A

(1.539- 1.655 inch) (0.102-0.1086 inch)

39.506-40. 165 mm 3.023-3.124 mm

(1.658-1.581 Inch) (0.118-0.123 inch) e

a. Thethrustwasherislocated on the stator
support which is attached to the back of the
pump housing. )
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Transmission, Automatic—4R70W

07-01-173

5. Toaid assembly, grasp input shaft and wiggle
shaft while pressing down on pump.

6. Remove alignment bolt and install pump-to-case
fully into the case. Tighten to 20-26 N-m (15-19

7. Place transmission in the horizontal position.
Install parking pawl (7 Ad44 1) and parking pawl
return spring (7DO70). Slide parking pawl shaft
(7DOT 1) into case through parking pawl.

bolts, Alternate bolt tightening to draw the pump

B.

PARKING PAWL
RETURN SPRING

PARKING PAWL
SHAFT

foon De902-B

Install output shaft speed sensor (OSS). Tighten
bolt to 7-10 N-m (62-88 |b-in).

OUTPUT SHAFT
SPEED SENSOR
TH103
D10266-C
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ASSEMBLY (Continued)

9. Install manual control lever seal using Shift Lever 12. Install new extension housing gasket (7086) and
Seal Replacer T74P-77498-A. extension housing (7 A039). Tighten bolts to
25-30 N-m (18-22 Ib-ft).

13. Install extension housing seal using Extension
Housing Seal Replacer TG 1L-7657-A.

%
SEAL INSTALLER
TE1L-TE5T-A

ProCarManuals.com

ADO515-A

11. Wremoved, install new extension housing bushing
using Extension Housing Bushing Replacer
T8OL-7T034-A.

EXTENSION
HOUSING N
TAD39

EXTENSION HOUSING
BUSHING REPLACER
TBOL-77034-A

ADO514-A
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ASSEMBLY (Continued)

14. Position manual valve detent lever (TA115) and
rking lever actuating rod (7A232) into case.
arking lever actuating rod must be positioned

over parking pawl.

PARK LEVER ACTUATING
ROD 7A232 OVER
PARKING PAWL 7A441

D10568-8

15. Slide manual control lever (7 A258) into case and
position through detent. Install nut and tighten to
26-37 N-m (20-27 Ib-ft).

16. Install manual lever shaft retaining pin (7B210).
17. Install fluid screen into case (head first).

ﬁ &)

18. Install reverse band servo spring (7D031),
reverse band servo piston and rod (7D 189).
When band and/ or piston and rod assembly
replacement becomes necessary, determine the
correct length of the reverse servo piston,
proceed as follows:

a. Lubricate the reverse piston seal to facilitate

assembly and to prevent damage to the seal.

b. Install the reverse servo piston and return
spring. Do not install the piston cover or
retaining ring.

¢. Install Servo Piston Selection Tool
T8OL-77030-A. Tighten the band apply boit
on Servo Piston Selection Tool
TBOL-77030-A to 5.8 N-m (50 Ib-in).

TORQUE
WRENCH

SERVO PISTON
TOOL T8OL-77030-A

d. Attach Dial Indicator with Bracketry
TOOL-4201-C or equivalent and position the
indicator stem on the flat portion of the
piston. Zero the dial indicator.

DIAL INDICATOR
WITH BRACKETRY
TOOL 4201-C

"i D3340-C

e, Thread the bolt out of the selector tool until
thelplratun stops against the bottom of the
tool.
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ASSEMBLY (Continued)

f. Read the amount of piston travel on the dial
indicator.

@ [f the travel is 2.845-6.020 mm
(0.112-0.237 inch), the piston length is
within specification.

@ |f the travel is not within specification,
selective pistons are available in the
following lengths:

18}

74.56 mm (2.936 inch) 1 groove
75.92 mm (2.989 inch) 2 grooves
77.29 mm (3.043 inch) 3 grooves

Length of rod measured from piston
surface to end of rod.

Select the proper rod to bring the servo
piston travel within specification.
g. Remove the servo selection tool and dial
h. Lubricate the cover seal to faciltate

Place servo cover and retaining ring in servo
bore.
18. Tighten screw on Servo Piston
Remover/Replacer T92P-70023-A to allow
enough clearance to install retaining ring.

REVERSE SERVO
RETAINING RING

ProCarManuals.com

S

SERVO PISTON
REMOVER/REPLACER
T92P-70023-A D10171-A

20. NOTE: Retainer is secured by main control.
Install the components for 2-3 accumulator in the
following order:
® upper accumulator seal (TF250)
® lower accumulator seal (7F249)
® accumulator piston (7TF251)
® accumulator piston spring (7F285)
® accumulator spring retainer (TF252)

assembly and to prevent damage to the seal.

2-3 ACCUMULATOR
UPPER SEAL 7F250

2-3 SHIFT
ACCUMULATOR
PISTON 7F251

2-3 ACCUMULATOR
PISTON LOWER
EAL TF249

2-3 SHIFT
ACCUMULATOR
PISTON SPRING
TF285

2-3 SHIFT
ACCUMULATOR /
SPRING RETAINER il

TF252 : .~ D10174-A

21. Install the components for 1-2 accumulator in the
following order:
® 1-2 accumulator spring
® accumulator piston seal (TF248)
® accumulator piston
*® lower accumulator seal
® 1-2 accumulator spring
® cover and seal assembly
® accumulator piston retaining ring (7384)

D10175-B
Part
Item Number Description
1 | 7TF284 1-2 Accumulator Spring
2 | TF248 Accumulator Piston Seal
a | 7TF251 Accumulator Piston

(Continued)
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ASSEMBLY (Continued)

Description

Lower Accumulator Seal

22. NOTE: Tab on connector is secured by main

control.

Align and install wiring connector into case.

Inspect O-ring and replace if required.

D10261-B

| 23. Position main control valve body (7A 100) using
the two alignment bolts as a guide.
24, Install the EPC solenoid bracket. Loosely install
one long bolt.

=
55

{'.L ‘!

(({{((x'=

it ¢

Fecamyy o Sy T Iy R

25. Loosely install 11long and 12 short bolts.

26. Install manual control valve detent lever spring
(7A261) and one boit.

MANUAL CONTROL
VALVE DETENT
LEVER SPRING
7E332

27. Tighten the 25 main control valve body-to-case
bolts to 9-11 N.m (80-97 Ib-in).
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ASSEMBLY (Continued)

Main Control to Case

INSTALLATION

D12122-C

Connect wiring connectors to transmission fluid
temperature sensor (TFT), shift solenocids
(7G484), TCC solenoid and EPC solenoid.

ProCarManugaIs.com

SOLENOID ELECTRICAL
CONNECTOR

29. Install new filter and grommet,

D10570-C

30. Install transmission range (TR) sensor on manual
control lever and loosely install bolts.

TRANSMISSION RANGE
(TR) SENSOR
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ASSEMBLY (Continued) INSTALLATION
31. NOTE: PARK is the last detent when the manual Transmission
control lever is full forward. Return two detents Installation

toward output shaft for NEUTRAL.
Position manual control lever in NEUTRAL.

Insert Transmission Range (TR) Sensor (Manual
Lever Position Sensor Alignment Tool)
T93P-T0010-A into slots. Align all three slots on
transmission range (TR) sensor with three tabs
on tool.

TRANSMISSION RANGE (TR)

SENSOR ALIGNMENT TOOL

{MLPS ALIGNMENT TOOL)
3P-70010-A

TRANSMISSION RANGE

R R
I AERES D11522-B

32. Tighten transmission range (TH) sensor bolts to
7-10 N-m (62-88 Ib-in).

33. NOTE: Transmission pan-to-case gasket is
reuseable if not damaged.

Clean, inspect and install pan-to-case gasket and
transmission pan. Tighten all bolts to 12-15 N-m

(9-11 Ib-ft).

TRANSMISSION
PAN
TA184

MNOTE: Prior to installing transmission, apply Multi
Purpose Grease DOAZ-19584-AA or equivalent
meeting Ford specification ESA-M1C45-A to the pilot
hub.

1. Tighten converter housing drain plug to 28-30
N-m (21-22 |b-ft).

2. Proper installation of the torque converter (7902)
requires full engagement of the converter hub in
the pump gear. To accomplish this, the torque
converter must be pushed and at the same time
rotated through what feels like two “notches' or
bumps.

DIMENSION A TO BE 10.23-14.43 mm
{7/16-8/16 INCH) APPROXIMATELY

e

D6344-B

3. With torque converter properly installed, place
transmission on jack and secure with safety chain
and install Torque Converter Holding Tool
TO7T-T902-A.

4. Hotate the torque converter so the drive studs
and converter housing access plug (TN17 1) are
in alignment with their holes in the flywheel
(6375).

6. CAUTION: The converter housing is piloted
into position by dowels in the rear of the
engine block. The torque converter must
rest squarely against the flywheel. This
indicates that the converter pilot is not
binding in the engine crankshaft (6303).

Align the orange balancing marks on converter
stud and flywheel bolt hole if balancing marks are
present,

8. With the transmission mounted on a transmission
jack, move the torque converter and transmission
assembly forward into position being careful not
to damage the flywheel and the converter pilot.
The torque converter face must rest squarely
against the flywheel. This indicates that the
converter pilot is not binding in the engine
crankshaft.

7. Remove the Torque Converter Holding Tool
Ta7T-7902-A,
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INSTALLATION (Continued)

8. NOTE: Before installing the torque converter
housing-to-fiywheel retaining nut, a check should
be made to make sure that the torque converter
is properly seated. The torque converter should
move freely with respect to the flywheel. Grasp
the stud. Movement back and forth should result
in a metallic clank noise if the converter is
properly seated. If the torque converter will not
move, the transmission must be removed and the
torque converter repositioned so that the impeller
hub is properly engaged in the pump gear.

Install two converter housing-to-engine retaining
bolts at the engine dowel locations. Tighten to
55-68 N-m (4 1-50 Ib-f).

9, Install the remaining converter housing-to-engine
retaining bolts and tighten to 55-68 N.m (4 1-50

10. Remove the safety chain from the automatic
transmission /transaxle (A/ T)(7000).

11. Install the fluid filler tube and secure it to the
cylinder blocks (60 10) with the retaining boit.
Tighten the bolt to 38-51 N\m (28-37 Ib-ft). If the
fluid filler tube is loose in the case, it should be
replaced.

. Install the cooler tubes to the transmission case
(7005). Tighten lines to 20-26 N-m (15-19 |b-ft).

. Remove the jack supporting the front of the
engine.

. Raise the transmission. Position the engine and
transmission support insulator (6F063) and
engine and transmission support (6F065) and
engine damper mounting body bracket (F067) to
the frame side supports and install the retaining
bolts. Refer to Section 02-03.

Lower the transmission and install the rear engine
support-to-crossmember nut. Refer to Section
02-03.

16. Remove the transmission jack.
17. Connect the transmission wiring harness,

18. Install the starter motor (11002). Refer to Section
03-06.

19. Install four flywheel-to-converter retaining nuts.
Tighten to 27-46 N-m {20-33 Ib-ft).

20. Install converter access cover and cover plate
bolts on engine oil pan (B675). Tighten to 16-22
N-m(12-16 Ib-ft).

21. Install exhaust system. Refer to Section 09-00.

22. Install the vehicle speed sensor (VSS)9E731)
and connect wiring.

23, IS;FISH the driveshaft (4802). Refer to Section
1.

24. Remove safety stands and lower the vehicle.
Connect the battery ground cable {14301). Refer
to Section 14-01.

25. Fill transmission to specification. Start engine and
add fluid as required to achieve the proper fluid
level as specified.

s
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26. Check the transmission, torque converter
assembly and oil cooler tubes for leaks.

CLEANING AND INSPECTION

Transmission

Clean all parts with suitable solvent and use
moisture-free air to dry off all parts and clean out fluid
passages.

NOTE: 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 with a lint-free cloth. New
clutch plates or bands should be soaked in the
specified transmission fluid for 15 minutes before
assembly.

Main Control Valve Body

1. Clean all parts, except non-metallic coasting
booster valve shuttle balls (7E 195), thoroughly in
clean solvent and blow dry with moisture- free
compressed air,

2. NOTE: if necessary, use crocus cloth to polish
valves and plungers. Avoid rounding sharp edges
of valves and plungers with crocus cloth.

Inspect all valve and plunger bores for scores.
Check all fiuid passages for obstructions. Inspect
all mating surfaces for burrs and scores.

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

4. Roll manual control valve on a flat surface to
check for bent condition.

Converter and 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 torque
converter (7902) and transmission fluid cooler
(7AD85). 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 torque converter
and transmission fluid cooler must be cleaned by using
a mechanically agitated cleaner, such as Rotunda
Torque Converter and Oil Cooler Cleaner 014-00028
or equivalent.

Flush the torque converter of the remaining solvent
using this procedure:
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CLEANING AND INSPECTION (Continued)

1. Thoroughly drain the remaining solvent through
the converter housing access plug (TN17 1).

2. Add 1.9 liter (2 gt) of clean transmission fluid to
the torque converter. Agitate by hand.

3. Thoroughly drain the solution through the
converter housing access plug.

Transmission Fluid
Cooler—Backfiushing/Cleaning

1. Perform backflushing with a Rotunda Torgue
Converter Cleaner 014-00028 or equivalent. Test
your equipment to make sure that a vigorous fluid
flow is present before proceeding. Replace the
system filter if flow is weak or contaminated.

2. Toaid in attaching the cleaner to the transmission
steal cooler tubes, connect two additional rubber
hoses to the transmission end of the steel
transmission cooler tubes as described below.

@ Connect the cleaner tank pressure line to the
amtoil;} transmission cooler return tube (longer
t !

® Connect a tank return hose to the steel
transmission cooler pressure tube (shorter
tuba). Place the outlet end of this hose in the
solvent lank reservoir.

3. Turn on solvent pump and allow the solvent to
circulate a minimum of five minutes (cycling
switch on and off will help dislodge contaminants
in cooler system).

4. Switch off the solvent pump and disconnect the
solvent pressure hose from the transmission
cooler return tube.

6. Use compressed air to blow out the cooler(s) and
tube (blow air into the transmission cooler return
tube) until all solvent is removed.

6. Remove the rubber return hose from the
remaining steel cooler tube.

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

5. Check clutch plates for flatness and fit on clutch
hub serrations. Discard any plate that does not
slide freely on serrations or that is not flat.

6. Check clutch hub thrust surfaces for scores and
clutch hub splines for wear.

One-Way Clutch

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

2. Inspect rollers and springs for excessive wear or
damage.

3. Inspect spring and cage for bent or damaged
spring retainers.

Output Shaft

1. Inspect output shaft bearing surfaces for scores.
If excessive clearance or scores are found,
replace cutput shaft (7080) and inspect
components.

2. Check splines on output shaft for wear. Replace
output shaft if splines are excessively worn.
Inspect all bushings.

Electrical Connectors

Anytime an electrical connector is disconnected,
inspect the connector for terminal condition, corrosion
and contamination. Also inspect the connector seal for
damage. Clean, service or replace as required.

Forward, Direct, Intermediate, Overdrive and
Reverse Clutches

1. Inspect 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 clutch cylinder if badly
scored or damaged.

2. Check fluid passage in clutch cylinder for
obstructions. Clean out all fluid passages. Inspect
clutch piston for scores and replace if necessary.
Inspect check balls for freedom of movement and
proper seating.

3. Check clutch release spring for distortion and
cracks. Replace spring (including wave spring) if
distorted or cracked.

Case

Inspect case (7005) for cracks and stripped threads.
Inspect gasket surfaces and mating surfaces for
burrs. Check vent for obstruction, and check all fluid
passages for obstructions and leakage.

Inspect case bushing for scores. Check all parking
linkage parts for wear or damage.

Planet Assemblies

1. NOTE: Individual parts of the planet assemblies
are not serviceable.

Check pins and shafts in planet assemblies for

loose fit and / or complete disengagement. Use
new planet assembly if either condition exists.
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CLEANING AND INSPECTION (Continued)

2. Inspect pinion gears for damaged or excessively 3. Check for free rotation of pinion gears.

worn teeth.

Thrust Bearings

Wash thrust bearings thoroughly in cleaning solvent.
Blow bearings dry with compressed air.

Make certain bearings are clean and then lubricate
with transmission fluid. Replace any bearings and
races which show signs of pitting or roughness. Thrust
bearings should not be disassembled. Therefore,
pitting is not visible. If any thrust bearing feels rough
after proper cleaning and lubrication, it should be
replaced. Disassembled thrust bearings should never

be reused.
SPECIFICATIONS
AUTOMATIC TRANSMISSION REFILL CAPACITY STALL SPEED SPECIFICATIONS
Liters Quarts Stall Spead (rpm)
13.2 1.8 Engine Minimum Maximum
3.8L 1880 2210
4.BL (2V) 2012 2375
; Checks and Adjustments
NOTE: Transmission end play can be adjusted using
one ul' the selective thrust washers available for
service. After measuring the depth, install the required
thrust washer.
TORQUE CONVERTER END PLAY
MNew or Rebuilt Used
0.36-1.04 mm (0.014-0.041 0.38-1.88 mm (0.014-0.074
Inch) inch) max
SELECTIVE SNAP RINGS
Selective Snap®
Clutch Steel Friction Clearance Rings-Thickness
Forward Clutch 5® & 1,27-2.36 mm 1,88-1.08 mm
(0.050-0.094 inch) (0.074-0.078in)
2.24-2 34 mm
{0.088-0.082 in)
2,582 69 mm
{0.102-0.108 in)
Reverae Clutch 3 4 1.02-1.91 mm 1.88-1.98 mm
{0.040-0.075 inch) {0.074-0.078in)
2.24-2 34 mm
(0.088-0.092 in)
2.589-2.64 mm
(D.102-0. 106 in)
Direct Clutch ] i} 5 Plate: 1.27-1.80 mm 1.27-1.37T mm
{0.050-0.07 1 inch) {0.050-0.054 in)
€ Plate: 1.57-2. 18 mm 1.63-1.73mm
(0.0682-0.085 inch) (0.064-0.068 in)
1.88-2.08 mm
(0.078-0.082 in)
2.34-2 44 mm
{0.082-0.096 in)
(Continued)
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SPECIFICATIONS (Continued)
SELECTIVE SHAP RINGS (Cont'd)
Selective Snap"
Clutch Steel Friction Clearance Rings-Thickness
Intarmadiate Clutch at 3? 41.504-41.808 mm 1.70-1.80 mm
{1.644-1.661 inch) (0.067-0.071in}
1.96-2,06 mm
(0.077-0.0B1in}
2.21-2.31 mm
(0.087-0.001 in)
a Selective steel plates for intermediate clutch.
b Pilus a waved plate (installed naxt to piston).
¢ Includes selective steel plates.
d Must use three friction plates.

REVERSE SERVO PISTON TRAVEL"

TORQUE SPECIFICATIONS

mm Inch Description N-m Lb-Ft Lb-In
2.845-8.020 0.112-0.237 Extension Housing Bolts 25-30 18-22 —
a. Piston travel can be adjusted using one of the Fan Betaining Bolts 1318 el ot
selective servo pistons available for service. Stator Support-to-Pump Body 20-26 15-19 e
CTIVE SERVO Pt NS Main Control Bolts -1 - 80-97
b s Crossmembar-to-Transmission | 87-110 65-81 —_
Rod Length® 1.D. Converter-to-Flywheel Nuts 27-48 | 20-33 -
74.56 mm (2.936 inch) 1 Groove Convarter Housing Drain Plug 28-30 | 2122 -
75.82 mm (2.988 inch) 2 Groove Converter Housing-to-Engine 55-68 | 41-50 —
77.28 mm (3.043 inch) 3 Groove Bolta
a Measured from the piston surface to the end of the rod. Coolar Tuba Nut to Fitting 20-28 15-18 —
Coocler Fitting to Case 24-31 18-22 —
SELECTIVE THRUST WASHERS" Front Pump-to-Case 20-26 15-18 =
Calor TCC Solenoid-to-Main Contral 8-11 —_ 80-97
Depth Thickness Code Reinforcement Plates-to-Main 8-11 -_ 80-87
36.7342-38. 1838 mm 1.217-1.37 1 mm Graan Control
(1.4856-1.5033 inch) (0.050-0.054 inch) Cover Plate-to-Valve Body B-11 . 80-87
38.1864-38.84 1 mm 1.727-1.828 mm Yellow Main Control Guids Pin Bolt g-11 = 80-97
(1.5034-1.5213inch) | (0.088-0.072 inch) P' :' - ——— . ——
38.6436-39.0728mm | 2.159-2.260 mm Natural esararivale i a
(1.5214-1,5383 inch) (0.085-0.088 inch) Output Shaft Speed Sensor 7-10 == 62-88
39.0754-38.5046 mm 2.580-2.682 mm Red Manual Lever-to-Case 268-37 20-27 =
(1-53&4-1.5553 inch) {ﬂ.'lﬂi-ﬂ 1068 iﬁch} TR Sensor Bolts T-10 FE B2-88
38.5072-40.1306 mm 3a.022-3.124a mm Blue Vehicle Speed Sensor (VSS) 7-10 s B2-88
(1.5554-1.5803 inch) (0.118-0.123 inch) Retaining Bolt
a. Thethrust washer is located on the stator support Converter Access Cover Plate 16-22 12-16 —
which is attached to the back of the pump Bolts
housing. Fluid Filler Tube Bolt as-51 | 28-37 _
Manual Control Valve Delent 11-15 - 98-132
LUBRICANT/ADHESIVE /CLEANER SPECIFICATIONS Lever Spring Bolt
Ford Transmission Linkage 19-26 14-19 —
Description Part Number Specification Adjustment Mut
Pipe Sealant with DBAZ-18554-A WSK-M2G350-AZ Electronic Prassure Control 11-15 — 98-132
Teflon® Solencid EPC
Motorcraft XT-2-QDX MERCON
MERCON®
Multi-Purpose
{ATF) Transmission
Fluid
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SPECIAL SERVICE TOOLS/EQUIPMENT

FroCarivianuals.com

SPECIAL SERVICE TOOLS REQUIRED

Tool Number/
Description

Mustration

SPECIAL SERVICE TOOLS REQUIRED (Cont'd)

T50T-100-A
Impact Slide Hammer

TS7TL-500-B
Bench Mounted Holding Fixture

Ts58L-100-B
Impact Slide Hammer

TBIL-TEST-B
Extension Housing Seal
Replacer

-

TRIL-TEST-8

TE3L-TTB3T-A
Front Pump Seal Replacer

TER-TTRAT-A

TEEL-TT515-A
Clutch Spring Compressor

TRSL-TTE15-A

TEBP-TD158-A
Lip Seal Protector

TT4P-TT248-A
Seal Remover

TT4P-TTA08-A
Shitt Laver Seal Replacer

TTP-TTRS-A
TreL-7802-C
Converter Clutch Torquing Tool
TTBL-TROIC
(Continued)

Tool Number /
Description liustration
TITF-1102-A
Bearing Cup Puller
TTTE-1102-A
TITL-TBOT-A
Extension Housing Bushing
Remover
TTTLTeT-A
TI7L-T902-R
Converter Clutch Holding Tool A
TrTL-TRaa-A
TaoL-T902-A
End Play Checking Tool ;!? E
THOL-7803-A
TBOL-TT003-A
R =
TROL-TTOO3-A
TBOL-TT030-A
Servo Piston Selection Tool sg 5
TBOL-TTO3-A
TEOL-TT034-A
Extension Housing Bushing
Replacer Q%
TBOL-TTO4-A
TBOL-7T110-A
Case Rear Bushing Replacer m
TROL-TFIIE-A
TBOL-TT140-A
Forward Clutch Lip Seal
Protector
TROL-TT140-A
THOL-77234-A
Direct Clutch Inner Lip Seal
Protector

THOL-TTEM-A

(Continued)
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SPECIAL SERVICE TOOLS/EQUIPMENT
(Continued)
SPECIAL SERVICE TOOLS REQUIRED (Cont'd) SPECIAL SERVICE TOOLS REQUIRED (Cont'd)
Tool Number / Tool Number/
Description Hiustration Description liustration
TBOL-77254-A TS3P-TO010-A
Direct Clutch Outer Lip Seal Transmission Range Sensor mﬂ
Protector Alignmeant Tool (MLPS
Alignment Tool) P
THOL-TTIS4-A TEL-TTOOS-A
Intermediate Clutch Piston Seal
TEOL-TT403-A Protector
Reverse Clutch Outer Seal @
Protector
THEL-TTO0R-A
TaTT-T202-A
b Terque Converter Holding Tool
Ta0L-77403-8 —
Reverse Clutch Inner Seal @
Protector o
TOL-TT4E3-B
TBOL-77405-A ST1636-A
Reverse Clutch Sgring
Compressor

SPECIAL SERVICE TOOLS DESIRED

Tool Humbaer Dascription
DBOP-4201-A Depth Micrometer
T81P-70235-A :
Direct Gluteh Spring Da3L-7000-A Rubber-Tipped Air Gun
Compressor . TOOL-1 175-AG Seal Aemover
TOOL-4201-C Dial Indicator with Bracketry
TRIP-TO2I8-A
ROTUNDA EQUIPMENT
Ta8aT-T0010-A
Pump Puller Adaplars Modal Description
w 007-00130 Transmission Tester
0o7-00122 AQDE/4RTOW Cable and Overlay
TRIT-TOO10-A
0oT-0D128 MLP-C Cable AODE/ 4RTOW 93 and Up;
TO2P-TO0E-A 4R44E ( 4AS5E 93 and Up
ACOE Tranamission Test Plate [, 007-00500 New Generation Star (NGS) Tester
=T -A1 el T
Riir“::::m Gaskat TR TEIP-T0R-A 014-00028 Torgue Converter/ Qil Cooler Cleaner
To2P - 70025.A 014-00960 104-Pin Breakout Box
Sarvo Piston g 014-R1076 Rotunda Leak Check Tool and Gasket
Remover/Replacer J__é" ‘ ciggr: TR 105-RO0S5 1 73 Digital Multimeter
e N
Te2P-T0023-A
(Continuad)
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SECTION 07-02 Transmission, Automatic—Cooling

SUBJECT PAGE
VEHICLE APPLICATION .......ccoovnmmammmnnmssssnssnnnsssesssnnss 0 T=02=1
DESCRIPTION AND OPERATION

Filuid Cooler, INtegral ..........oovvreesmssnssnssrserssrsssmssnsnes O =021
DIAGNOSIS AND TESTING

Component TEstS ........cccceeermssrmsrnrsmsssassrrssssnnssssnsnsld =025

Inspection and \hﬂﬂcltlun. RN | | b | -

Symptom Chart... ..07-02-5

SUBJECT PAGE
REMOVAL AND INSTALLATION

Fluid Cooler TUB® ........c.ccismmnnssmssmsnmmasnssssmssssssass 0 T-026
CLEANING AND INSPECTION

Transmission Fluid Cooler and Tubes...........c.ceeee...0T-02-6
SPECIFICATIONS........ccoonuensmsinssmssssssnsnsssssasssssssssssssssld T=0 26
SPECIAL SERVICE TOOLS/EQUIPMENT ....cccvivmssnseinss o7-02-7

VEHICLE APPLICATION
Thunderbird, Cougar

DESCRIPTION AND OPERATION

Fluid Cooler, Integral

The transmission fluid cooler is integral to the radiator
- (8005). Whenever leaks or damage to the radiator are
m replace the entire radiator. Refer to Section

FroCarivianuals.Co
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DESCRIPTION AND OPERATION (Continued)

07-02-2

Transmission Fluid Cooler System—3.8L Engine

W)

0
)

VIEW X
TYPICAL TWO PLACES
Part Part
Item Number Description Item Numbar Description
1 | 7D273 Transmission Tube 3 | TAD31 Transmission Fluid Cooler
Connactor Tube
2 | B7944-556 Tube Nut 4 | BOOS Radiator
(Continued) 5§ | — Engine Mount Stud
{Continued)
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DESCRIPTION AND OPERATION (Continued)

Part Part
Item Number Description item Number Description
6 | TN291 Transmission Fluid Cooler B |— Tighten to 17-23 N.m (13-16
Lina Clip Lb-Ft)
7 | NB204B2-558 Mut c |— Tighten to 40-55 N-m (30-40
A = Tighten to 16-20 Nem (12-14 Lb-Ft)
Lb-Fi)
(Continuad)

FroCarivianuals.com

1897 Thunderbird, Cougar July 1896


https://procarmanuals.com

ProCarManuals.com

07-02-4 Transmission, Automatic—Cooling

DESCRIPTION AND OPERATION (Continued)

Transmission Fluld Cooler System—4.6L Engine

VIEW B

TYPICAL INSTALLATION
TWO PLACES

07-02-4

D16311-A
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DESCRIPTION AND OPERATION (Continued)

Part Part
Item Number Description Item Number Description
1 | 7TAD31 Transmission Fluid Cooler 6 | NB20482-556 Mut
Tube A = Tighten to 16-20 Nem (12-14
2 |7D273 Transmission Fluid Tube Lb-Ft)
Connector B |— Tighten to 17-23 N-m (13-16
3 | a7944-558 Tube Mut Lb-Ft)
4 | BDOS Radiator c |— Tighten to 40-55 N-m (30-40
5 | 7TN291 Transmissgion Fluid Cooler Lb-Ft)
Line Clip
(Continued)
DIAGNOSIS AND TESTING
Inspection and Verification
When transmission fluid leakage is found in radiator
(B005), replace radiator. Refer to Section 03-03.
g Symptom Chart
8 AUTOMATIC TRANSMISSION COOLING
E Condition Possible Source Action
> |® Transmission Overheating # Damaged radiator. e SERVICE as necessary. REFER to
| Section 03-03.
T e System leaks. ® [NSPECT for leaks. SERVICE as
> described.
— & |mproper fluid leveal, ® ADJUST to proper lavel,
© ® Fluid condition. ® [NSPECT according to instructions
@) under Fluid Level Condition Check.
o REFER to Section OT-01.
:T_ & Damaged, blocked, reversed, ® |NSPECT and FLUSH cooler lines
leaking, or restricted cooler lines as described. SERVICE as
cooler tubes. required.
# Engine concerns causing ® REFER to Section 03-03.
transmission to overheat.
® Excessive towing loads. & CHECK gross vehicle weight,
® |Incorrect idle or performance. ® REFER to Powertrain
Control/ Emissions Diagnosis
Manual'.
& Heat shields missing or damaged, & |NSPECT and SERVICE as
required.
Component Tests 5, mﬂmﬁ one m ofa hu::d tgt t:; cooler return
ine and route other hosauptoa
Transmission Fluid Cooler Flow Check point where it can be inserted into a funnel at the
NOTE: The transmission linkage adjustment, fluid level fluid filler tube.
and line pressure must be within specification before i
performing s test. Refe 10 Sacton 07-05 . Remose asfoly sinds sndiowe vetiie vawt
1. Remove fluid level indicator from fluid filler tube. 7. Start annlna and run at idle with transmission in
. Place a funnel in filler tube. neutral position.
3. Raise vehicle on hoist and position suitable safety 8. When fiuid flowing from hose is all liquid, an
stands under vehicle. Eladaqua't:" armuntlui:nf ﬂ:‘.ﬂd arnu;ddt':;le observed
" pproximately 1 liter (1 quart) delivered in 30
4. Remove cooler return line (rear fitting) from fitting is). If adequate flow is ot |, test is
on transmission case. lote

| Canbe purchased a5 & separate item.
1997 Thunderbird, Cougar July 1996
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DIAGNOSIS AND TESTING (Continued)

Transmission, Automatic—Cooling
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8. liflow is not adequate, stop engine. Disconnect
hose from cooler return line and connect it to
converter - out line (front fitting) on case,

10. Repeat Steps 7 and 8. If flow is now
approximately 1 liter (1 quart) in 30 seconds,
perform Transmission Fluid

07-01. If flow is still not approximately 1 liter (1
quart) in 30 seconds, service the pump and/or
converter. Refer to Section 07-01.,

Cooler—Backflushing / Cleaning. Refer to Section

REMOVAL AND INSTALLATION

Fluid Cooler Tube

Removal and Installation

1. [Ifleakage is noted at cooler tube fitting on the
transmission or radiator (B005), unscrew the
tube nut while holding the fitting in the
transmission or radiator with a wrench.

After the fittings have been tightened to specification,
add Motorcraft MERCON® Multi-Purpose (ATF)
Transmission Fluid XT-2-QDX or equivalent meeting
Ford MERCON® specification as necessary and check
for fluid leaks.

Whenever a transmission has been disassembled to
replace worn or damaged parts or when fluid
contamination is suspected, the following procedure
should be used:

1. Conduct backflushing with a Rotunda Torque
Converter / Ol Cooler 14-00028 or equivalent.
Test your equipment to make sure that a vigorous
fiuid flow is present before proceeding. Replace
the system filter if flow is weak or contaminated.

2. To aid in attaching the cleaner to the transmission
steel cooler tubes, connect two additional rubber
hoses to the transmission end of the steel
transmission cooler tubes as described below.

® Connect the cleaner tank pressure line to the
steel transmission cooler return tube (longest

07-02-6

ProCarManuals.com

tube).

#® Connect a tank return hose to the steel
transmission cooler pressure tube (shorter

2. Installa 1/4 x 18 straight thread connector into
the transmission case (7005)ora 1/4 x 18
tapered thread connector into radiator, using
thread sealer or Teflon® tape on the male threads tube). Place the cutlet end of this hose in the
of the connector. Tighten to 16-20 N-m (12-14 solvent tank reservoir.

Ib-ft). 3. Turnon solvent pump and allow the solvent to

3 | il " T 17-23 circulate a minimum of five minutea {(cycling
¢ ﬂf:tna{ 1‘;.’%“@;3?0 QeprecKr. T e switch on and off will help dislodge contaminants

4. If transmission fluid cooler line clip removal was in cocler system).
T 1
i N- 40 Ib-ft). 4. Switch off the solvent pump and disconnect the
necessary, tighten bolt to 40-55 N-m (30- ) e e ump and disconne
cooler return tube.

CLEANING AND INSPECTION 5. Use compressed air to blow out the cooler(s) and
tubes (blow air into the transmission cooler return

tube) until all solvent is removed.
6. Remove the rubber return hose from the

Transmission Fluid Cooler and Tubes

When internal wear or damage has occurred in the remaining steel cooler tube.
transmission, metal particles, clutch plate material or

band material may have been carried into the torque

converter (7902) and radiator (8005). These SPECIFICATIONS

contaminants are a major cause of recurring
transmission troubles and must be removed from the
system before the transmission is put back into

LUBRICANT/ADHESIVE /CLEANER SPECIFICATIONS

service, et

Whenever a transmission has been disassembled to Description Part Number Specification

replace worn or damaged parts, the radiator must be ]

cleaned by using a mechanically-agitated cleaner, el e G

such as Rotunda Torque Converter / Ol Cooler Cleaner Multi-Purpose ATF

014-00028 or equivalent. Transmission Fluid

Inspect cooler tubes and fittings for damage and leaks.

Tighten fittings to specification. If leak persists, TORQUE SPECIFICATIONS

replace fittings and tubes as necessary. Description N Lo-Ft

e sy | | [T oo | o | we
A Maunt N

be fabricated from the same size steel tubing as the sl

original tube. Fiuid Cooler Tube Connector 16-20 12-14

Uaing the old tube as a guide bend the new tube as Fiuid Cooler Tube Muts 17-23 13-18

required. Add the necessary fittings and install the
tuba.

1997 Thunderbird, Cougar July 1998
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Transmission, Automatic—Cooling

SPECIAL SERVICE TOOLS/EQUIPMENT

ROTUNDA EQUIPMENT
Model Description
014-00028 Torque Converter / Oil Cooler Claaner

ProCarManuals.com
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07-05-1 Transmission, Automatic—~External Controls 07-05-1

SECTION 07-05 Transmission, Automatic—External
Controls

SUBJECT PAGE SUBJECT PAGE
VEMICLE APPLICATION ...coviinanssinsssnsrasssnsoseasinsarssssnsss 07-05-1 REMOVAL AND INSTALLATION (Cont'd.)
DESCRIPTION AND OPERATION Transmission Range (TR) Sensor.......ccccccvmrimmersesrnns o7-05-8
BRI CODRYOl L IDRBG ;. iiiisiiiiisnssisevissassoriothicn iiapabi 07-05-1 Transmission Range Indicator Lamp Bulb, :
Shift Interlock System ......ccviiimiinmmimrscnssinssnrssassnses 07-05-1 Floor Shift....... SRR AA AR NI M ke ki shb s aiad 07-05-8
Transmission Control SWILCH ...cccviciiiieiiiirmcensasnees 07-05-2 Transmission Range Selector Lever ............ccocieenee 07-05-5
DIAGNOSIS AND TESTING Transmission Shift Cable and Bracket........ccccrerrnns 07-05-7
Electrical SChematics .......ccccivcmmincsrsscernssessrsnnses w.07-05-2 CLEANING AND INSPECTION
Transmission, Automatic —External - Brake/Shift INterlock System .....cccvcvirmrmrannssssnrsnss 07-05-8
RN ecrnade servbid sl s ressn s o 07-05-2 Transmission Range Selector Lever .........cccovrmsrsrss 07-05-8
Inspection and Verlfication.........cccceceieiiinmsinnnninns 07-05-2 ADJUSTMENTS |
PINDOINE TOREIR .o isisvsivimivnnininnnronsassaasonsisansisisinsunn 07-05-3 Transmission Shift Control Cable and
Symptom Chart .........cocivimmniimeesncsiens sesnsrsnsesessDT~05~2 IIERBRAR oo oisniciivimisainiaitinibisrsibssrivitiassspissssnmai il T U
REMOVAL AND.INSTALLATION SPECIFICATIOHS ...................................................... 07-05-9
Bezel, Tranamission Control Selector Dial.............. 07-05-5 SPECIAL SERVICE TOOLS/EQUIPMENT .....ccovvennsnsss +07-06-9
ignition/Shifter Interlock Cable.........cccccvneienrannnns 07-05-6 ¢
VEHICLE APPLICATION

Thunderbird, Cougar

DESCRIPTION AND OPERATION

Shift Control Linkage ® a cable connecting the transmission range selector

The transmission range selector control linkage lever to the transmission

consists of the following components: ® a brake/shifter interiock system

: ® an ignition/ shifter interlock cable (3F7 19) to the
®a ﬂoor-m:c:ur-lted tran_amlsalon range solectm-' lejuer ataering colimn ook assembl |
@ a transmission control switch on the transmissian
range selector lever
= me————— R

% Shift Interlock System ® ltalso raqulrbzq tmrmﬁdqn‘ranm Ievat;‘w

A brake/ shifter interlock mechanism prevents shifting selector to be in tion to turn

the transmission out of the PARK position unless the Ignition switch to the LOCK position.

brake pedal is applied. The system consists of the
following components:

@ an actuator assembly attached to the key interlock
assembly

® necessary wiring
The system operates as follows:

® The actuator is energized when the ignition switch is
turned to the RUN position. This locks the shifter in
the PARK position. When the brake pedal (2455) is
applied and the stoplight switch (13480) is
activated, the brake shift lock actuator is .
deactivated and the selector lever can be moved
out of the PARK position.

® The ignition/ shifter interlock cable (3F7 19) locks
the transmission range lever selector in the PARK
position when the ignition switch is in the LOCK
position.
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DESCRIPTION AND OPERATION (Continued)

Transmission Control Switch ® Pressing the transmission control switch once again
The floor-mounted transmission range selector lever engages the OVERDRIVE mode.
includes a transmission control switch in the
transmission range selector lever knob. Operation is
as follows:
#® The system automatically engages into the
OVERDRIVE mode each time the ignition switch is
turned to RUN.
® Pressing the transmission control switch with the
ignition switch in RUN disengages the OVERDRIVE
mode.
DIAGNOSIS AND TESTING
Electrical Schematics Refer to Electrical and Vacuum Troubleshooting
Manual, Cell 29, Tramnsmission Controls (4RTOW) for
Refer to Electrical and Vacuum Troubleshooting schematic and connector information.
Manual, Cell 37, Shift Lock for schematic and
connector information.
-
O Transmission, Automatic—External Controls 3. If the inspection reveals obvious concern(s) that
, specton nd vertcaton W i LT
o e  Voway pmek S CERTpRmn o S * determine the condition(s)andgo tothe
S transmission range selector linkage and brake Symptom Chart.
(- shift interlock system.
C 2. Inspectto determine if one of the following Symptom Chart
— mechanical or electrical concerns apply: Refer to the Electrical and Vacuum '[rnul:giaul’mﬁng 1
S VISUAL INSPECTION CHART :g:?aml for the connector numbers cited in the pinpoint
= Mochanicsl Electrical Use Rotunda 73 Digital Multimeter 105-R0051 or
()| ® Damaged or misadjusted ® Open fuse junction panel equivalent to perform pinpoint tests.
aselector laver cable. RUM (5A), STOP LPS (154)
# Damaged ignition key fuse(s).
cylinder. & Damaged brake shift
& Damaged transmission interlock actuator.
confrol switch, & Damaged wiring harness.
#® Loose or corroded
connections.
AUTOMATIC TRANSMISSION EXTERNAL CONTROLS
Condition Possible Source Action
& Shift Interlock System Does Not ® Circuitry open/shorted. ® GO to Pinpoint Tast A,
Release or Lock Properly & Open fuse.
® Damaged stoplight awitch.
# Damaged shift lock actuator.
# Shift Control Linkage Binding, Out | ® Damaged ignition/shifter interlock ® GO to Pinpoint Test B,
of Proper Gear Relationship cable.
® Loose ignition/shifter imeriock
cable.
® Loose ratainer bracket.
& Gearshift linkage misadjusted.
® Transmission Control Indicator & Damaged transmission control ® GO to Pinpoint Tast C.
Lamp Not Opserating Properly | switch.
® Circuitry open/shorted.
& Open fuse.
® Open miniature bulb.
® [Damaged powertrain control
| module.
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DIAGNOSIS AND TESTING (Continued)

ProCarManuals.com

Pinpoint Tests
PINPOINT TEST A: SHIFT INTERLOCK SYSTEM DOES NOT RELEASE OR LOCK PROPERLY
Test Step Result P Action to Take
A1 | CHECK RUN FUSE
® CHECK RUN Fuse (5A) located in fuse junction Yas P GOtoAs.
panal,
o 18 fuse OK? No P GOtoA2.
A2 | CHECK RESISTANCE OF CIRCUIT 288 (P/0)
& Turnignition awitch OFF. Yes P> GOtoA3.
® Remove RUN Fuse (5A).
#® Disconnect shiftlock actuator connector C209. No > EE:::E&%::“:EH;%E%?I:M|a
® Measure resistance of Circuit 208 (P/0) and RETEST syste n 2
ground. J
® |sresistance greater than 10,000 ohms?
A3 ! CHECK POWER SUPPLY FROM RUN FUSE (5A)
® Reinstall RUN Fuse (5A). Yes P GOtoA4.
® Disconnect shiftlock actuator connector C209, .
® Measure voltage on Circuit 298 (P/0) and ground. o > gEanwEEESC'I'I{]chEt ff:é': ngr?éS‘!
& Turn ignition ON, apuu;m ’
& |svoltage B+7 Y ’
A4 | CHECK STOP LAMP OPERATION
® Prass brake pedal. Yes P GOtoAS.
¢ Dosssioplamp operste? No P SERVICE stoplamp circuit. REFER
to Section 17-02,
A5 | CHECK POWER SUPPLY BETWEEN BRAKE PEDAL
AND SHIFTLOCK ACTUATOR
® Apply brake pedal. Yes P GOtoAS.
® Measure voltage on Circuit 511 (LG) and ground. No | SERVICE Circuit 511 (LG) fo
® Isvoltage B+ with brake pedal applied? open. REET!:JI:E veh h-[.:lu. LE‘rrEET
sytsem.
AB | MEASURE RESISTANCE IN GROUND CIRCUIT
& With C209 disconnected, measure resistance of Yes P REPLACE shiftlock actuator.
Circuit 57 (BK) and ground.
® [sresistance less than 5 ohms? Ko P ggg#ﬁE%t:ﬂtI:?H(EB:E}g‘r R
systam.
PINPOINT TEST B: SHIFT CONTROL LINKAGE BINDING, OUT OF PROPER GEAR RELATIONSHIP
Test Step Result 3 Action to Take
B1 [ CHECK SHIFT CONTROL LINKAGE
® Gainaccess to transmission range salector lever Yes P REPLAGE transmission range
linkage as described. salector lever linkage. RESTORE
# Actuate transmission range selector laver linkage in vehicle. RETEST system.
all ranges.
& Observe all linkage during oparation. No P| GOtoB2.
® |slinkage damaged?
B2 | CHECK SHIFT CONTROL CABLE
® Check transmission shift cable and bracket Yes | ADJUST linkage as described in
installation and tightness. Adjustments. GO to B3.
& |stransmission shift cable and bracket properly No P| SERVICE as necessary. RESTORE
instalied? vehicle. RETEST system.
B3 | CHECK LINKAGE/CABLE FORPROPER GEAR
RELATIONSHIP
& Actuate transmission range selector laver in all Yes P SERVICE is complete. RESTORE
ranges. vahicle. RETEST system.
® Does indicator match selector lever selection? No P REPLACE damaged
linkage /cable. RESTORE vehicle.
RETEST system.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: TRANSMISSION CONTROL INDICATOR LAMP NOT OPERATING PROPERLY

Test Step Result [ 3 Action to Take
C1 | CHECK SUPPLY VOLTAGE TO TRANSMISSION

CONTROL SWITCH

# Turn ignition switch OFF. Yas > Gotocs.

® Disconnect C341. 2

e Turnignition switch to RUN. No B> SERVICE RUN Fuse. It fuse is OK,

® Using a voltmeter connected to ground, check *

voltage at Circuit 298 (P/0).
# |svoltage B+7
C2 | CHECK RESISTANCE IN CIRCUIT 288 (P/0)

® Turn ignition switch OFF. Yes P SERVICE Circuit 288 (P/0) for

® Measure resistance of Circuit 208 (P/0) to ground. open. RESTORE vehicle, RETEST

# lsresistance greater than 10,000 ohms? system.

No | SERVICE Circuit 298 (P/0) for
short to ground. RESTORE vehicle.
RETEST systam.
c3 ] CHECK TRANSMISSION CONTROL SWITCH
® Using an ohmmeter, measure resistance between Yes P> GotocCa.
switch terminals.
® Actuate and hold the transmission control switch. P > :'E:::ﬁg#&?ﬁmﬁfgé% sT
® |sresistance less than 5 ohms with switch closed “Bm“; :
or greater than 10,000 ochms with switch open? :

— | C4 | CHECK TRANSMISSION CONTROL SWITCHINPUT TO
o POWERTRAIN CONTROL MODULE
© ® FReconnect C341, Yas P GotoCé.
9 ® Gain access to the powertrain control module.
S ® Turn ignition switch to OFF. e B cotocs
= ® Disconnect C269.
— ® Install Rotunda 104-Pin Breakout Box 014-00850 or
o equivalent, Leave powertrain control module
= disconnacted.
— ®  Turn ignition switch to RUN.
G ® Actuate and hold the transmission control switch,
®) & Using a voltmeter check for voltage at Pin 28, Circuit
o 224 (T/W) and ground.
i & [svoltage B+7

Cc5 [ CHECK RESISTANCE OF CIRCUIT 224 (T/W)

® Turn ignition switch OFF. Yas P SERVICE Circuit 224 (T/W) for

& LUsing an chmmeter, maasure resistance at breakout short to ground. RESTORE vehicle.

box Pin C269-29, Circuit 224 (T/W) to ground. RETEST system.

& |sresistance greater than 10,000 ohms? No B SERVICE Circuit 224 (T/W) for
open. RESTORE vehicle, RETEST
system.

c6 ] CHECK RESISTANCE OF CIRCUIT 911 (W/LG)
® Turn ignition switch OFF, Yes > GotocCT.
® Using an chmmater, maasura resistance at
Breakout Box Pin 269-28, Circult 911 (W/LG) 1o | © " SR AR
ground. RETEST system.
& |sresistance greater than 10,000 chms?
C7 | CHECK CIRCUIT911(W/LG)

#® Reconnect powertrain control module. Yes P GOotocCs.

® Turn ignition switch to RUN.

# Actuate and hold the transmission control switch. No > EEEHWEES%;'! mﬂ: "A'{Ei%.é“g.r

& Measure voltage on Pin C268-79, Circuit 911 syst "m 3

(W/LG). '

& |svoltage B+ with switch closed?
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PINPOINT TEST C: TRANSMISSION CONTROL INDICATOR LAMP NOT OPERATING PROPERLY (Continued)

Test Step Result | 2 Action to Take
ca | CHECK CIRCUIT 811 (W/LG) FOR SHORT TO GROUND
¢ Disconnect C250. Yas P SERVICE Circuit 911 (W/LG) for
® Measure resistance of Circuit 911 (W/LG) between open. RESTORE vehicle. RETEST
C269 and C250. systam.

® [lsresistance greater than 5 ohme? No »| SERVICE indicator bulb or cluster.
REFER to Section 13-01,
Inspection and Verification to
continue diagnosis.

REMOVAL AND INSTALLATION

o

3.

Transmission Range Selector Lever

Removal
1.

Place transmission range selector lever in DRIVE.
Remove console finish panel (04567). Refer to
Section01-12.

Remove ignition / shifter interlock cable (3F7 189)
and disconnect cable from range interlock cam.

Disconnect transmission range indicator

lamp / transmission control switch electrical
connector.

Raise vehicle on hoist.

Remove range cable retaining nut from
transmission bracket. Disconnect shift cable and
bracket (TE395) from transmission control
selector connecting rod adjustment stud
(7B415).

Lower vehicle. Remove transmission range
selector lever and housing retaining bolts and
remove transmission range selector lever.

Installation
1 Install transmission range selector lever to front

floor pan (11135) with retaining bolts. Tighten to
6-8 N-m (54-70 |b-in).

Connect shift cable and bracket. Tighten retaining
screw to 3-4 N.m (27-35 Ib-in). Install retaining
clip and connect transmission range indicator
lamp wire.

Install console finish panel.

4. Place the transmission range selector lever in
Dﬁiw\r‘Eand apply a 1.4 kg (3 Ib) rearward force to
the ks

5. Raise vehicle on hoist.

6. Connect shift cable and bracket to manual control
lever (7A256) and transmission bracket. Make
sure manual control lever is in DRIVE and tighten
nut at bracket to 13-25 N-m (10-18 Ib-ft).

T. anwaﬁcielandm range selector for
proper operation.

Bezel, Transmission Control Selector Dial

Removal

1. Remove transmission control switch using a small
screwdriver and gently prying between switch
:uummdﬁammhuhnmmamm

2. Remove retaining clip from transmission range
selector lever knob.

3. Hold transmission range selector lever knob
securely and press release button.

4. Pull up on transmission range selector lever knob
and remove button and spring from lever knob.

5. Remove console finish panel (04567). Refer to
Section 01-12.

1997 Thunderbird, Cougar July 1996
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REMOVAL AND INSTALLATION (Continued)

6.

Remove transmission control selector dial bezel
retaining screws. Raise transmission control
selector dial bezel (7D443) and disconnect
transmission range indicator lamp connector.
Remove transmission control selector dial bezel.

4. Position transmission control switch wiring
connector against shift lever notch and hold while
sliding transmission range selector lever
assembly over transmission control switch wiring
connector,

5. Install transmission range selector lever
assembly into slide opening and press
transmission range selector lever knob onto
transmission range selector lever firmly.

6. Verity transmission range selector lever knob is
installed completely onto lever and install
retaining clip.

7. Install spring and button into selector lever knob.

8. Install transmission control switch into
transmission range selector lever knob assembly.

9. Replace console finish panel. Refer to Section
01-12.

10. Check transmission range selector lever for
proper operation.

11. Check transmission control switch for proper

operation. Instrument cluster indicator should
indicate switch function.

=
(@)
©
2
E Part
item Number Description
S 1 |r213 Gearshift Lever Knob
S
[ 2 | 7G550 Transmission Control Switch
@ 3 |— Transmission Shift Control
g Selector Lever (Part of
N 7210)
4 | 7210 Transmission Range
Selector Lever
& | 7D443 Transmission Control
Saelector Dial Bezel
g8 | — Transmission Control Switch
Wire Harness (Part of 7210)
T | — Selector Knab Retainar (Part
of T213)
8 | 7Ca88 Transmission Range
Salector Lever Button
8 |T7C307 Transmission Range
Selector Lever Spring
10 | — Transmission Range
Selector Lever Shroud (Part
of 7T213)
Installation
1. Replace transmission control selector dial bezel
over shift lever while lining up indicator slot with
indicator driver.
2. Fasten retaining screws and connect the
transmission range indicator lamp connector.
3. Position transmission range selector lever in

PARK.

lanition /Shifter Interlock Cable
Removal
1. Remove console. Refer to Section 01-12.

2. Remove LH lower instrument panel trim and lower
steering column shroud (3530).

3. Remove interlock cable retaining screw and clip,
disconnect ignition / shifter interlock cable
(3F7 19) from lever cam.

4. Remove steering column retaining nuts and lower
steering column to floor. Disconnect electrical
connector at interlock solenoid.

5. Remove ignition/ shifter interlock cable retaining

screws from steering column.

6. Guide ignition/ shifter interlock cable out from
under floor carpet (13000).

Installation

1. Follow removal procedure in reverse order.

2. Tighten steering column retaining nuts to 20-33
N-m (15-24 |b-ft). Tighten the ignition/ shifter
interlock cable retaining screws at the steering
column to 2 N-m {18 Ib-in}, and at transmission
range selector lever to 3-4 N-m (27-35 Ib-in).

3. Testfor proper operation. The ignition key should
only be removable with the transmission range
selector lever in PARK. The transmission range
selector lever should be locked in PARK with the
key removed. The transmission range selector
lever should be locked in the PARK position with
the ignition switch in the RUN position and should
release when the brake pedal (2455) is applied.
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REMOVAL AND INSTALLATION (Continued)

Transmission, Automatic—External Controls

2,

5.
Transmission Shift Cable and Bracket

Transmission Shift Cable and Bracket

Removal
it

Remove console finish panel (04567). Refer to
Section 01-12,

Remove screws retaining transmission control
selector dial bezel (7D443) to transmission range
selector lever and housing.

Remove screws retaining transmission range
selector lever and housing to floorpan.

Remove transmission shift cable and
bracket-to-transmission range selector lever and
housing retaining bolts. Disconnect cable from
transmission range selector lever,

Raise vehicle on hoist.

6. Disconnect shift cable and bracket (TE395) from
transmission control selector connecting rod
adjustment stud (784 15).

7. Remove retaining nut from shift cable and bracket
to bracket at transmission.

Installation

1. Follow removal procedure in reverse order.

2. Tighten shift cable and bracket nut to 13-25 N-m

(10-18 Ib-ft). Tighten shifter-to-floor pan bolts to
6-8 N-m (54-7 1 Ib-in). Adjust transmission shift
cable as described and tighten range selector
lever-to-cable stud retaining nut to 17-23 N-m
(13-16 Ib-ft).

3 | NBD5T85-556

Bolt (2 Req'd)

Part Part
Item Number Description Item Number Description
1 | 7000 Transmission Asay 6 |7B415 Transmission Control
: Selector Connecting Rod
2 |TB229 ;rraa:;r::aﬂun Shift Cable Adjustment Stud

7 | NBD1555-556 Nut

Interlock Wire Harness
Connector (Part of 3F7 19)

4 | TE3gs Shift Cable and Bracket
5 | NBOB423-558 MNut
{Continued)

{Continued)
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REMOVAL AND INSTALLATION (Continued)

Part Part
Item Number Description Item Number Description
8 |3F7T19 Ignition / Shifter Interlock 21 | 7C307 Transmission Range
Cable Selector Lever Spring
10 | NBOB124-58M Scraw 22 | — Transmission Range
Selector Lever Shroud (Part
: 1 | NBOB038-52 Scmf of 7213)
2 | 3514 Steering Column Tube z Toe Tighten to 24-31 Nem (18-22
13 | 7213 Selector Knob Lb-Ft)
14 | O45A36 Console Panal Assy B |— Tighten to 13-25 N-m (10-18
15 | A11135 Front Floorpan Lb-Ft)
16| N623342-556 | UNut (4 Req'd) UM G SIS LSRRI
17 M - r
= T:;ﬁ;aa e f“’“ T F'_:'“:} ——— b I — Tighten to 2 Nem (18 Lb-In)
ransm an nir WITC
bttt = Tighten to 6-8 Nem (54-7 1
19 | 15AB08 Wire Assy-Transmission Lb-In)
Range Indicator Lamp Bulb
20 | 7C489 Transmission Range
Selector Lever Button
({Continued)
gTranlmlﬂlon Range (TR) Sensor 5. Shift transmission range selector lever to
© Refer to Section 07-01. REVERSE.
2 e i 6. Verify that ignition switch cannot be turned to the
© LOCK position.

-

% Transmission Range Indicator Lamp Bulb,
= Floor Shift

T Removal

% 1. Remove transmission control selector dial bezel
= (7D443) as described,

(-2, Remove bulb assembly from bezel.

3. Remove indicator bulb.

Installation

1. Install indicator bulb onto lamp assembly.

2. Connect bulb assembly to transmission control
selector dial bezel.

3. Install transmission control selector dial bezel as
described.

CLEANING AND INSPECTION

Brake / Shift Interlock System

1. Turn the ignition switch to RUN.

2. Verify that transmission range selector lever is in
PARK.

3. Without brake pedal (2455) applied, verify that
transmission range selector lever cannot be
moved from PARK.

4. Apply brake pedal. Verify that transmission range
saelector lever can be moved from PARK.

7. Move transmission range selector lever to PARK.

8. Verify that ignition switch can be turned to the
LOCK position.

9. If the brake shift lock system is not operating as
specified, refer to Diagnosis and Testing.

Transmission Range Selector Lever

NOTE: The ignition switch must be in RUN and brake
pedal (2455) applied, or transmission range selector

lever cannot be moved from PARK.
1. Make sure there is a click at each range when
moved from PARK to LOW.

2. Check that transmission range selector lever
release button returns smoothly after being
pushed in.

ADJUSTMENTS

Transmission Shift Control Cable and
Bracket

MOTE: Transmission range selector lever linkage

adjustments should be performed in the order in which

they appear.

1. Position the transmission range selector lever in
DRIVE position.

2. Raise vehicle on hoist.
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ADJUSTMENTS (Continued)
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3. Loosen the transmission shift cable and bracket
to cable bracket retaining nut.

TORQUE SPECIFICATIONS (Cont'd)

y e e o Description Nm | Lb-Ft | Lbedn
. Move ansmission manual control lever .
(7A256) to the DRIVE position third detent g o S Pt ol i B
SR P iy > Ignition / Shifter Interlock Cable |  3-4 = 27.35
5. With the transmission rangg ?ﬁﬂ%ﬁm lever a;_ld To Shifter Assy Screw
manual control lever in the position, tighten =
the retaining nut to 13-25 Nem (10-18 Ib-ft). f"'“" c'i“'f '"::::":: o ;:":j ::;:
6. Check the operation of the transmission in each i - g
transmission range. Ignition / Shifter Interlock Cable | 2 e 18
To Column Retaining Screws
SPECIFICATIONS
SPECIAL SERVICE TOOLS/EQUIPMENT
TORQUE SPECIFICATIONS
Description N-m Lb-Ft LE-in ROTUNDA EQUIPMENT
Range Selector Lever To 17-23 13-16 — Model Description
Cable Stud Retaining Nut 105-R0051 73 Digital Multimeter
Shifter-to-Floorpan Bolts &-8 - 54-TD

{Continued)
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