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ATSG|  'NTRODUCTION e

FORD 4F2/7E

Ford Motor Company in ajoint venture with Mazdain Japan have devel oped anew design transaxle designed
specifically for use in the Ford Focus, with the designation 4F27E, and Mazda designation isFN4A-EL. The
new 4F27E transaxleisproduced by Ford Motor Company in Sterling Heights, Michigan.

Thisisafour speed, Front Wheel Drive, with fully electronic controlsfor the upshiftsand downshifts, with 4th
gear being overdrive. Theindividual gear ratios are achieved through two planetary gear sets connected one
behindthe other. Thecomponentsof the planetary gear setsaredriven or locked by means of four multipleplate
clutches, one brake band and a one-way roller clutch. To minimize fuel consumption, the torque converter
clutchisapplied by the PCM in 3rd and 4th gears, depending on throttle position and vehicle speed. Thisunitis
designedtouse Mercon® V automatic transmissionfluid.

Themanual selector lever givesthedriver achoiceof "P',"R","N","D","2","1", and all rangesare explained
in detail in thismanual. It isalso possible to operate an O/D cancel switch, located on the selector lever, to
prevent thetransaxlefrom shifting into 4th gear or to shift downto 3rd gear.

We wish to thank Ford Motor Company
for theinformation and illustrations
that have made this booklet possible.

No part of any AT SG publication may bereproduced, storedinany retrieval systemor transmitted inany formor
by any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise,
without written permission of Automatic Transmission Service Group. This includes all text illustrations,
tablesand charts.

The information and part numbers contained in this booklet have
been carefully compiled from industry sources known for their
reliability, but ATSG does not guarantee its accuracy.

Copyright © ATSG 2004
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Technical Service Information

FORD 4F27E
i - 4 = 4 Forward Speeds

F = Front Whee! Drive

3 } = Relative Torque Capacity

E = Electronic Controlled

~

PVAA XS4P-DA
T

| XS4P DA 01 9342 0769 )
[ | | J | | | | | I

Year Julian Date

1. PartNumber, Basic=7000 (ExampleXS4Z-7000-DA)
2. Transmission Model Code I_> BD- 9 342

3. EngineeringLevel BD“it'd gf;ggg
4. BuildDate(Year andJulianDate) < ate 122001
5. Serial Number 2=2002
3=2003
4=2004

Copyright © 2004 AT SG
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Technical Service Information

GENERAL DESCRIPTION

Thisisafour speed, Front Wheel Drive, with fully
electronic controls for the upshifts and downshifts,
with 4th gear being overdrive. The individual gear
ratios are achieved through two planetary gear sets
connected one behind the other. The components of
the planetary gear sets are driven or locked by means
of four multiple plate clutches, one brake band and a
one-way roller clutch, and areillustrated in Figure 3,
along with the component application chart for each
gear. To minimize fuel consumption, the torque
converter clutch isapplied by the PCM in 3rd and 4th
gears, depending on throttle position and vehicle
speed. This unit is designed to use Mercon® V
automatictransmissionfluid.

The manual selector lever, shown in Figure 2, gives

thedriver achoiceof "P*,"R","N","D","2","1", and
al ranges are explained in detail below. It is aso
possible to operate an O/D cancel switch, located on
the selector lever, to prevent the transaxle from
shiftinginto 4th gear or to shift downto 3rd gear.

Special Note: Thistransaxle currently shows two
different axle ratios and Page 9 also shows how to
identify which ratio belongsin the vehicle that you
may have. Surely you must know by now that the
PCM will recogonize almost instantly if you install
thewrongaxleratio.

The 4F27E transaxle is equipped with six different
solenoids to shift the transaxle through the various
gears and to control line pressure. Shift Solenoids
"A" and "B" are On-Off solenoids and control shift
valves in the valve body. Shift Solenoids "C", "D"
and"E" are Pulse Width Modulated (PWM) solenoids
and control the pressures to the various apply
components. The sixth solenoid is the Electronic
Pressure Control (EPC) solenoid. Refer to Figure 4
for the solenoid application chart for each gear and for
thelocation andidentification of each solenoid onthe
valvebody.

MANUAL SELECTOR LEVER OPERATION

P In manual selector lever position "P" no gear is
selected. The parking pawl is engaged manually
by the shift shaft linkage and the engine can be
started.

R In manual selector lever position "R" reverse gear
Is selected. Reverse allows the vehicle to be
operated in arearward direction, at areduced gear
ratio.

N In manual selector lever position "N" no gear is
selected. Thedrivelineisnotlocked, sothewheels
are free to rotate. The engine may be started in
Neutral.

D In manual selector lever position "D" the
transmission control system alows upshifts first
through fourth gearsautomatically. Whenthe O/D
cancel switch is pressed, shifting into 4th gear is
prevented, or if it is already in 4th gear, the
transmission shiftsdownto 3rd gear.

2 Inmanual selector lever position"2" only 2nd gear

Is available. The transmission controls will not
alow ashiftintofirst gear.
If the manual selector lever is moved to position
"2" at an excessive vehicle speed for 2nd gear, the
computer only allowsthe shift to take placewhen a
safevehicle speed hasbeen reached.

1 In manual selector lever position "1" only first is

avalable. The transmission control system
applies the Low/Reverse clutch to provide engine
braking effect.
If the manual selector lever is moved to position
"1" at an excessive vehicle speed for 1st gear, the
computer only allows the down shift to take place
when asafevehicle speed hasbeen reached.

Copyright © 2004 AT SG

Figure 2

AUTOMATIC TRANSMISSION SERVICE GROUP



Technical Service Information

(|
2nd/dth Low/Reverse
Band Reverse Clutch
Clutch
| r=ee
/ I N
Direct Clutch L ow One-Way Forward Clutch
Clutch
4F27E TRANSAXLE COMPONENT APPLICATION CHART
Forward | 2nd-4th | Direct | Reverse | Low/Rev | Low One-Way | Gear
RANGE Clutch Band Clutch | Clutch Clutch Clutch Ratio
PARK
REVERSE ON ON 2.65
NEUTRAL

DRIVE-1st ON HOLD 2.82
DRIVE-2nd ON ON 1.50
DRIVE-3rd ON ON 1.00
DRIVE-4th ON ON 0.73
MANUAL-2nd ON ON 1.50
MANUAL-1st ON ON 2.82

NOTE: Failsafeon thisunitis3rd gear in all forward ranges

NOTE: Therearetwo different axleratioslisted for Ford Focus with this transaxle;
NN = 3.693 Automatic
WW = 3.904 Automatic

REFER TO DOOR TAG INFORMATION ON PAGE 9
TO DETERMINE GEAR RATIO FOR YOUR VEHICLE.

Copyright © 2004 AT SG
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SHIFT SOLENOID APPLY CHART

Shift " A" Shift " B" Shift " C" Shift " D" Shift " E" EPC

Range (On-Off) (On-Off) (PWM) (PWM) (PWM) Solenoid
Park ON OFF Not Fed Not Fed Not Fed *kok
Reverse ON ON Not Fed OFF Not Fed * kK
Neutral ON OFF Not Fed Not Fed Not Fed *kok
Drive-1st OFF OFF OFF ON ON ok k
Drive-2nd OFF OFF OFF OFF ON ok k
Drive-3rd OFF OFF ** OFF ** OFF OFF ok k
Drive-4th ON OFF ** ON OFF OFF * kK
Manual-1st ON ON OFF OFF ON ok k

*** EPC Control dependent on throttle position and vehicle speed.
** TCC control dependent on throttle position, vehicle speed, brake switch.

SOLENOID AND FLUID TEMPERATURE SENSOR LOCATIONS

Transmission Fluid
Temp Sensor
(Snaps Onto Filter)

Shift Solenoid " B"
XSAZ-TH148-AA

Shift Solenoid " A"
XSAZ-TH148-AA

Shift Solenoid " D"
XSAZ-7GAB4-AA

EPC Solenoid
XSAZ-7G383-AA

Shift Solenoid " E"
XSAZ-7GA84-AA

Shift Solenoid " C"
XSAZ-7GA84-AA

Copyright © 2004 AT SG
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SOLENOID AND TRANSAXLE FLUID TEMP RESISTANCE CHART

Transaxle Case Connector Vehicle Harness Connector
(Face View) (Face View)
INTERNAL TRANSAXLE COMPONENTSRESISTANCE CHART
Terminals Transaxle Ohms Resistance At
Component 20°C (70°F)
6 and Gnd. Shift Solenoid " A" (On-Off) 10.9- 26.2
8 and Gnd. Shift Solenoid " B" (On-Off) 10.9-26.2
3 and Gnd. Shift Solenoid " C* (PWM) 1.0-4.2
9 and Gnd. Shift Solenoid " D" (PWM) 1.0-4.2
1 and Gnd. Shift Solenoid"E" (PWM) 1.0-4.2
2and7 EPC Solenoid (PWM) 24-73

NOTE: Gnd. = Ground Ohm Meter to the Case

Transaxle Temperature Sensor Resistance Chart Terminals4 and 5

0°C (32°F) = 83.2k - 107k Ohms

20°C (70°F) = 33.5k - 41.2k Ohms

40°C (104°F) = 14.6k - 17.6k Ohms

60°C (140°F) = 7.08k - 8.01k Ohms

80°C (176°F) = 3.61k - 4.06k Ohms

100°C (212°F) = 1.96k - 2.20k Ohms

120°C (248°F) = 1.13k - 1.25k Ohms

130°C (266°F) = 0.87k - 0.96k Ohms

Copyright © 2004 ATSG
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TRANSAXLE ELECTRICAL COMPONENT WIRE SCHEMATIC

Transaxle Case Connector

Vehicle Harness Connector

(Face View) (Face View)
: = |
; atur Solenoid " A
| White ) Harness |~ (on-off) |
Transaxle Case Connector |
Connector ' '
I - - Shift I
| Purple Black” | solencid "B |
Harness | (on-off) |
. Connector |||
73 Green/Yellow 6 White |
PCM
1 Green/Blue 8 Purple Green [T Shift |
G | Blue Harness | Solenoid"C Common External Ground |
82 Green/Black 3 reen Connector (PWM) With Teémci‘n?aj (IDtn Valve |
ody Bol
Green/Orange Green Y |
99 9
102 |-Creewwhite [ Black ﬂ "Blue Shift I
Brown | Harness | Solenoid"D |
Green/Orange Blue Connector PWM
44 £12 (PWM) |
31 Black/Red 7 Orange ._|||| |
Black [™ Green" Shift |
91 Brown 4 Yellow Elue Harness SOIeS\(/)\i/fA" E |
37 |WhiteGreen [ Velow Connector §  (PWM) |
|
I Blue [ Black” EPC I
Orange | Harness Solenoid
' Connector (PWM) |
| |
| (Signal Return) Yellow — |
Transmission
| Yellow | Fiyid Temp |
l o e e e e e e e e e e e e e e e e e e e - - |
White/Blue
58 1 Output
eed
33 Brown/Blue o) Return) 5 Sse%sor D
PCM
White/Violet
34 E Input D
76 Brown/White (Signal Return) 5 Soneor
Copyright © 2004 AT SG
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Typical Door |.D. Tag

MFD BY FORD MOTOR CO IN USA

DATE: 12/99
FRONT GAWR 24911B 1129KG

REAR GAWR 23241B 1054KG 2324LB 1054KG

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL

MOTOR VEHICLE SAFETY, BUMPER AND THEFT PREVENTION
VIN 1FAPP6235VH103589

GVWR 47921B 173KG

F8169

TYPE PASSENGER RO114

EXT PNT KM RC: 71 DSO 2450
BRK INTR TP PS R AXLE TR SPR
4 A2 H NN L DOMM

Axle Ratio Codes #

NOTE: Therearetwo different
axleratios listed for thistransaxle
used in the U.S.

NN = 3.693 Automatic
WW = 3.904 Automatic

Typical Transaxle

| D. Tag 1st Digit Of Suffix

Also I dentifies Ratio
And Original Engine

|
v
PVAA X54P-DA

_ XS4P DA 01 9342 0769

B =SigmaEngine, 4.15Ratio (Europe Only)
C=2.0L SPI Engine, 3.69 Ratio
D =2.0L Z-Tec Eng, 3.90 Ratio

4 )

Copyright © 2004 AT SG
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GEAR RATIO IDENTIFICATION

There are currently two different fina drive axle
ratioslisted for thistransaxle, in vehiclesthat are sold
inthe United States. Thetwo different axleratiosare
tied to the engine size in the vehicle. The easiest
means of identification is on the door tag of the
vehicle, as shown in Figure 7, and look for the two
digit codeunder theword"AXLE".

Another meansof identificationisthefirst digit of the
Suffix in the part number that is located on the
transaxle identification tag, and is also shown in
Figure7. Thiswill betheonly meansof identification
iIf someone brings you a transaxle core to purchase.
We have also shown you the European ratio, as we
have already seen some of these coresintheU.S., and
will notinterchangeinto U.S. vehicles.

ELECTRONIC COMPONENT DESCRIPTION

POWERTRAIN CONTROL MODULE (PCM)

The Powertrain Control Module (PCM) controls
engine functions and provides total control of the
AF27E transaxle. The PCM monitors various input
signals from several sensors and switches, as shown
in Figure 8, and will then respond by operating
solenoids for control of the line pressure, the shift
scheduling and apply and release of the Torque
Converter Clutch (TCC).

The PCM may also store Diagnostic Trouble Codes
(DTC's) related to detected transaxle faults. If faults
are detected, it will alert thedriver by turning ON the
Malfunction Indicator Lamp (MIL) located in the
instrument cluster, asshownin Figure8.

"FAIL-SAFE" OPERATION

If the transaxle loses electronic control, as in blown
fuse, it will operate in a fail-safe mode with the
followingfeatures:

@ Maximumlinepressureinall positions.

@ Fully functional P, Rand N positions.

@ Operation in 3rd gear only with coast braking,
when selector isinanyforwardrange.

@ TCCreleasedinall positions.

Continued on Page 11
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INPUTS OUTPUTS
ELECTRONIC IGNITION N POWERTRAIN ELECTRONIC PRESSURE
(El) SYSTEM CONTROL — | CONTROL (EPC) SOLENOID

MODULE (PCM)

TRANSMISSION RANGE

—>
(TR) SENSOR ) SHIFT SOLENOID " A"
TURBINE SHAFT SPEED > (S
(TSS) SENSOR
OUTPUT SHAFT SPEED SHIFT SOLENOID " B"
(OSS) SENSOR > > (SSB)

THROTTLE POSITION
(TP) SENSOR >

SHIFT SOLENOID " C"

—>
INTAKEAIR TEMP 3 (S5C)
(IAT) SENSOR
ENGINE COOLANT > ) SHIFT SOLENOID " D"
TEMP (ECT) SENSOR (SSD)

TRANSMISSION FLUID
TEMP(TFT)SENSOR [

SHIFT SOLENOID "E"

—>
MASSAIR FLOW > (SSE)
(MAF) SENSOR
AIR CONDITIONING > ) TRANSMISSION CONTROL
(AC) SWITCH INDICATOR LAMP(TCIL)
TRANSMISSION CONTROL >
SWITCH (TCS) ) MALFUNCTION INDICATOR
LAMP (MIL)

BRAKE PEDAL POSITION
(BPP) SWITCH >

The" Powertrain Warning Indicator” islocated on the left side
of theinstrument cluster as shown above and is Orangein color.

"PCM ISLOCATED BEHIND THE RIGHT HAND KICK PANEL"
PCM PIN IDENTIFICATION

1 26
OO0OO0OO0OO0OO0O0O0O0O0OO0O0O0O0OO0OO0 OO0 O0OO0O0O0O0OO0OO0OO0O0O0OO0OO
OO0 O0OO0OO0O0O0O0OO0OO0O0O0OO0OO OO0OO0OO0O0O0O0O0OO0OO0O0O0O0OO0OO0
OO0OO0O0O0OO0O0O0O0Ob0O0O0OO0O0 OO0OO0OO0OO0O0O0O0O0O0OO0O0O0O0OO0OO0
OO0 O0OO0O0O0O0O0O0O0O0OO0OO0OO0O0 OO0OO0OO0OO0O0O0O0O0O0O0O0O0
79

| —— T [ — 1
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TURBINE AND OUTPUT SPEED SENSORS

TRANSAXLE SPEED SENSOR RESISTANCE CHART

Transaxle
Component

Ohms Resistance At
20°C (70°F)

Turbine Speed Sensor (TSS)

330 - 390 Ohms

Output Speed Sensor (OSS)

720 - 800 Ohms

Figure 9

TURBINE SHAFT SENSOR
The Turbine Shaft Speed (TSS) sensor mounts on the

transaxle case externally, asshownin Figure 9, andis
a magnetic pickup that the PCM monitors to
determine the rotating speed of the input shaft. The
PCM uses the TSS sensor signal to determine EPC
pressureand TCC control strategy.
Thereisaresistance chart found in Figure 9 to check
the Turbine Shaft Speed sensor.

OUTPUT SHAFT SENSOR
The Output Shaft Speed (OSS) sensor mounts on the

transaxle case externally, asshownin Figure 9, andis
a magnetic pickup that the PCM monitors to
determine the rotating speed of the output shaft. The
PCM uses the OSS sensor signal to determine EPC
pressure, shift scheduling and TCC control strategy.
Thereisaresistance chart found in Figure 9 to check
the Output Shaft Speed sensor.

AUTOMATIC TRANSMISSION SERVICE GROUP

TRANSMISSION RANGE (TR) SENSOR

The Transmission Range (TR) sensor is mounted on
the transaxle at the manual control lever, asshownin
Figure 10. The PCM uses the range sensor for the
selected gear, and for EPC pressure control strategy.
The TR sensor also contains the Neutral/Start and the
backup lamp circuits. We have provided you with a
compl eterange sensor wiring schematicinFigure 10.

Continued on Page 13
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TRANSAXLE RANGE SENSOR WIRE SCHEMATIC

Transaxle Range ~J-—
Sensor Connector Vehicle Harness Connector
(Face View) (Face View)

Transaxle Range
Transaxle Range Sensor

I gnition

Power Hold Relay Sensor Connector

Battery Junction Box

1
Green/Orange | .TRS .
pCM 1 ? | Pin No. [ Function
Green/White Green/White o
7 3 1 I 1 Voltage Power
|~ o : 2 | DriveSignal
8 Green/Orange Green/Orange 7 ?‘/‘ | : 3 1st Signal
| e I 4 Reverse Signal
1 Green/Black Green/Black 2 |—e | 5 P/N Signal
D, o—¢! .
| @ I 6 Sarting System
4 Green/Blue Green/Blue 4 —e | 7 2nd Slgnal
R . *—¢ | :
| ® | 8 P/N Signal
o Creen/Yellow 5 |—e I 9 Starting System
| i :
Green/Red
8 —e |
Back-up Lamps
pLamp | Ny :
64 Green/Yellow I |
I I
I p I
Sarting System ¢ Cray 9 o—of g FERH Y, garting System
PCM IN |
See | |
Page 10 Transaxle Range
Sensor I
L———— - = Copyright © 2004 ATSG
Figure 10
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ELECTRONIC COMPONENT DESCRIPTION

ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID

The EPC Solenoid islocated in the valve body in the
location shown in Figure 4, and is a Variable Force
Solenoid. A VFS solenoid is an actuator that
combinesasolenoid and aregulating valve.

The PCM variestheamount of current sent tothe EPC
solenoid, which varies pressure in hydraulic circuits
affecting line pressure. Less current resultsin higher
line pressure. Refer to Figure 5 for the resistance
chart for all solenoids and Figure 6 for a complete
wiring schematic.

SHIFT SOLENOIDS "A" AND "B"

Shift Solenoids "A" and "B" are ON/OFF solenoids
(Normally Closed) that block fluid flow when OFF
and allow full fluid flow when ON. They arelocated
onthevalvebody, asshowninFigure4.

The PCM affects shift valve positions by turning the
shift solenoidsON or OFF. Thisresultsinfull control
of thetransaxlein all forward speeds. Refer to Figure
5for theresistance chart for all solenoidsand Figure6
for acompletewiring schematic.

SHIFT SOLENOIDS "C", "D" AND "E"

Shift Solenoids "C", "D" and "E" are located in the
valve body inthelocationsshowninFigure4. These
solenoids are all Pulse Width Modulated (PWM) that
vary fluid flow and pressure to apply components
withPWM control strategy.

Refer to Figure 5 for the resistance chart for all
solenoids and to Figure 6 for a complete wiring
schematic.

ENGINE COOLANT TEMP (ECT) SENSOR

The Engine Coolant Temp (ECT) sensor monitorsthe
temperature of engine coolant and supplies this
information to the PCM. Theresistance value of the
ECT sensor varies with temperature change. The
PCM monitors the voltage across the ECT sensor to
determine engine coolant temperature.

The ECT islocated in an engine coolant passage near
theenginethermostat.

The PCM uses the ECT sensor signal to determine
TCC control strategy.

AIR CONDITIONING (A/C) CLUTCH SWITCH

The PCM aso monitors the AC clutch switch and
when energized the PCM adjusts EPC pressure to
compensatefor additional |oad ontheengine.

AUTOMATIC TRANSMISSION SERVICE GROUP

TRANSAXLE FLUID TEMP (TFT) SENSOR

The Transaxle Fluid Temp (TFT) sensor islocated on
the bottom of the fluid filter, and in contact with
transaxlefluid at all times(SeeFigure4).

The TFT is a temperature sensitive device called a
thermister. The resistance value of the TFT sensor
varies with temperature change. The PCM uses the
voltage signal across the TFT sensor to determine
transaxlefluid temperature.

The PCM uses the TFT sensor signal to determine
whether a cold start shift schedule is necessary. The
cold start shift schedule allows quicker shifts when
thetransaxlefluid temperatureiscold.

Refer to Figure 5 for resistance values at the various
temperatures and Figure 6 for a complete wiring
schematic.

THROTTLE POSITION (TP) SENSOR

The Throttle Position (TP) sensor is a potentiometer
mounted on the engine throttle body. The TP sensor
detectsthe position of thethrottle plate and sendsthis
informationtothe PCM asavarying 0.5to0 5.0 voltage
signal. The PCM uses this signal for control of the
EPC pressure, the shift scheduling and TCC
operation.

MASS AIR FLOW (MAF) SENSOR

The Mass Air Flow (MAF) sensor is mounted in the
air cleaner inlet tube, and directly measures the mass
of air flowing into the engine. The MAF sensor
output isaDC voltagesignal ranging from 0.5 voltsto
5.0voltsand the PCM usesthissignal for EPC control

strategy.

BRAKE PEDAL POSITION (BPP) SWITCH

The Brake Pedal Position (BPP) switch is connected
to the service brake pedal. The BPP switch has closed
contacts, allowing a voltage signal to be sent to the
PCM. When the brake pedal is pressed, the voltage
signa is interupted and the PCM then knows to
releasethe TCC.

Continued on Page 14

Copyright © 2004 ATSG
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TRANSMISSION CONTROL SWITCH (TCS)

TheTransmission Control Switch (TCS) islocated on
the manual shift lever, asshownin Figure 11, andisa
momentary contact switch. When this switch is
pressed, asignal issent to the PCM to either enable or
cancel 4th gear and is often called an "Overdrive
Cancel Switch".

Any fault detected with the TCS causes the PCM to
enable4th gear asadefault strategy.

Copyright © 2004 AT SG

Figure 11

TRANSMISSION CONTROL SWITCH (TCS)

The Transmission Control Indicator Lamp (TCIL) is
used in vehicle applications that use the TCS. The
TCIL islocated on the instrument panel, as shown in
Figurel2.

The PCM controls the operation of the TCIL and
resultsinthe PCM turningthe TCIL ON or OFF. The
TCIL isON whenoverdriveisOFF.

Copyright © 2004 AT SG

Figure 12

14

ELECTRONIC IGNITION (EI) SYSTEM

The Electronic Ignition (EI) system is comprised of
three different components, Crankshaft Position
(CKP) sensor, Ignition Control Module (ICM) and the
coil packs. The CKP sensor sendsasignal related to
the rotating speed (RPM) and position of the engine
crankshaft, to the Ignition Control Module (ICM).
The ICM then generates a Profile Ignition Pickup
(PIP) signal that it sendstothe PCM.

The PCM uses the PIP signal from the El system to
determine EPC pressure, shift scheduling and TCC
control strategy.

INTAKE AIR TEMPERATURE (IAT) SENSOR

ThelntakeAir Temperature (IAT) sensor islocated in
the air cleaner outlet tube and is a temperature
sensitive device called a thermister. The resistance
value of the IAT sensor varies with temperature
changes. The PCM monitors the voltage across the
| AT todetermineair temperature.

The PCM uses the AT sensor signal to determine
EPC pressurecontrol strategy.

AUTOMATIC TRANSMISSION SERVICE GROUP
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DIAGNOSTIC TROUBLE CODE CHARTS

DTC DESCRIPTION
PO705 | Transmission Range Sensor Circuit Failure
P0O712 | Transmission Fluid Temperature Sensor Circuit Grounded, 315°F I ndicated
P0713 | Transmission Fluid Temperature Sensor Circuit Open, -40°F I ndicated
P0O715 | Turbine Shaft Speed Sensor, I nsufficient I nput
PO717 | Turbine Shaft Speed Sensor, | ntermittent Signal
P0O718 | Turbine Shaft Speed Sensor Erratic
P0720 | Output Shaft Speed Sensor, | nsufficient I nput
P0O721 | Output Shaft Speed Sensor Erratic
P0O722 | Output Shaft Speed Sensor, | ntermittent Signal
PO731 | 1st Gear Error - Shift Solenoid" A", " B"," C", Or Internal Parts
P0O732 | 2nd Gear Error - Shift Solenoid" A", " B"," C", Or Internal Parts
PO733 | 3rd Gear Error - Shift Solenoid" A", " B"," C", Or Internal Parts
PO734 | 4th Gear Error - Shift Solenoid " A", "B", " C", Or Internal Parts
P0741 | Torque Converter Clutch Slippage Detected
PO745 | EPC Solenoid Circuit Failure, Circuit Shorted
PO750 | Shift Solenoid " A" Circuit Failure
PO751 | Shift Solenoid " A", Mechanical Or Hydraulic Failure
PO755 | Shift Solenoid " B" Circuit Failure
PO756 | Shift Solenoid " B", Mechanical Or Hydraulic Failure
PO760 | Shift Solenoid " C" Circuit Failure
PO761 | Shift Solenoid " C", Mechanical Or Hydraulic Failure
PO765 | Shift Solenoid " D" Circuit Failure
P0O766 | Shift Solenoid " D", Mechanical Or Hydraulic Failure
PO770 | Shift Solenoid " E" Circuit Failure
PO771 | Shift Solenoid " E", Mechanical Or Hydraulic Failure
P1700 |Internal Transaxle Mechanical Failure
P1705 | Transmission Range Sensor, Not In Park Or Neutral During KOEO/KOER
P1711 | Transmission Fluid Temperature Sensor, Out Of On-Board Diagnostic Range
P1713 | Transmission Fluid Temperature Sensor, No Change In Low Range
P1718 | Transmission Fluid Temperature Sensor, No Change In High Range
P1746 | EPC Solenoid Circuit Failure, Circuit Open
P1747 | EPC Solenoid Circuit Failure, Circuit Shorted
P1760 | EPC Solenoid Circuit, I ntermittent Short To Ground
P1780 | Transaxle Control Switch, Input Incorrect For Selected Position
P1783 | Transaxle Overtemp Condition I ndicated Copyright © 2004 ATSG
Figure 13
15
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Technical Service Information

4F27E TRANSAXLE LINE PRESSURE TEST
AND COOLER LINE IDENTIFICATION

"To Cooler"

" From Cooler"

Y

RGN

16

4F27E TRANSAXLE LINE PRESSURE TEST
RANGE IDLE STALL
Park/Neutral 50-65 PSI  (345-450 KPA)
Reverse 65-85 PSI  (450-585 KPA) | 280-335PSlI (1930-2310 KPA)
D,2,1 50-65 PSI  (345-450 KPA) | 180-210 PSI (1240-1450 KPA)
STALL SPEED CHART
ENGINE VIN RPM
2.0L SPI (Split Port Induction) P 2406-2811
2.0L " Zetec" -E 3 2439-2837
Copyright © 2004 ATSG
Figure 14
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Technical Service Information

LINE PRESSURE TEST

1. Install 350 PSI pressuregaugeintotheline
pressuretap, asshowninFigure 14.

2. Startengineand check linepressure, atidle,
ineach gear rangeand refer tothechart found
inFigurel4.

Caution: If thelinepressureislowatidle,
"DoNot" performthestall test, asfurther
transaxledamagewill occur.

3. Presstheaccel erator pedal tothefloor (WOT)
ineach gear rangeand refer tothechart found
inFigure14.

Caution: Donot maintain WideOpen Throttle
(WOT) in any gear rangefor morethan five
(5) seconds.

4. Record the RPM reachedin each rangeand
comparetothestall speedchartinFigure 14.
Caution: After stall testing each gear range
movetheselector lever toNeutral andrunthe
engineat 1000 rpmfor about 15 secondsto
allowtheconverter tocool, beforetestingthe
next gear range.

TRANSAXLE DISASSEMBLY
EXTERNAL COMPONENTS
1. Removetheexternal shiftlever retaining bolt
and external shiftlever, asshowninFigure15.
2. Removethe 2 transaxlerange sensor retaining
bolts, asshowninFigure 15, and removethe
range sensor

Continued on Page 18.

RETAINING
BOLTS (2)

DIGITAL TRANSMISSION
RANGE SENSOR

EXTERNAL MANUAL
SHIFT LEVER BOLT

Copyright © 2004 AT SG

RETAINING

Figure 15
AUTOMATIC TRANSMISSION SERVICE GROUP
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Technical Service Information

RETAINING

TURBINE SHAFT
SPEED SENSOR

REMOVE AND
DISCARD "O" RING

[
=y
NG £\

I
(TG

REMOVE AND
DISCARD "O" RING

G
)
()

I

)
klc_
%ﬂ\“\“\“\
L ¥
XK

[

\

Y ’ =),
a

s
OUTPUT SHAFT e
SPEED SENSOR

RETAINING
BOLT
Copyright © 2004 AT SG
Figure 17

Copyright © 2004 AT SG

Figure 16

EXTERNAL COMPONENTS (Cont'd)

3. Removetheturbine shaft speed sensor fromthe CONVERTER
case, asshowninFigure 16. ';g’;'%LgEls
4. Removetheoutput speed sensor fromthe case, \
asshowninFigurel7.
5. Install theconverter handles307-091 ontothe
converter, asshownin Figure 18, that allows
youtorotatetheconverter asyouremoveit.

Continued on Page 19.

Copyright © 2004 AT SG

Figure 18
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Technical Service Information

EXTERNAL COMPONENTS (Cont'd)
Note: Toavoid damagingtheconverter hub,
donottilttheconverter when removingit.

7. Install theMounting Bracket 307-410 onto the
transaxle, asshowninFigure 19, andinstall
into asuitablebench mount that will allow you
torotatethetransaxle.

INTERNAL COMPONENTS

1. Removethesevenoil pumpretaining bolts, as
showninFigure20.

2. Removetheoil pump assembly usingadlide
hammer inthe pump body holes.

3. Removetheoil pump assembly fromtransaxle,
asshowninFigure2l, and set asidefor the
component rebuild section.

Continued on Page 20.

MOUNTING
BRACKET
307-410

Copyright © 2004 AT SG

Copyright © 2004 AT SG
Figure 20

OIL PUMP BOLTS
(7 REQUIRED)

OIL PUMP
ASSEMBLY

Copyright © 2004 AT SG

Figure 19

Figure 21
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Technical Service Information

INTERNAL COMPONENTS (CONT'D)

4. Removetheforward clutch housing assembly
andthehousingto oil pump thrust washer by
pulling straight up, asshowninFigure 22.
Note: Thrust washer may stick to oil pump.

5. Settheforward clutch housing asidefor the
component rebuild section.

6. Removetheforward clutch hubfromtransaxle
usingtwo scribesasleverstodis-lodgethe
hubfromthecir-clip, asshowninFigure23.
Note: Cir-clipislocated on front planetary
sun gear and shaft shaft.

7. Removetheintermediate/overdriveband
anchor bolt, asshowninFigure 24.

8. Rotatethetransaxlesothat theend coveris
facing up, asshowninFigure25.
9. Removethenineend cover retaining bolts, as
showninFigure 26, and removeend cover.
10. Removeand discard thetwo end cover to case
"O" ring sedls, asshownin Figure 26.
11. Removetheintermediate/overdriveband, as
showninFigure 26.

Continued on Page 22

FORWARD CLUTCH
THRUST WASHER

FORWARD CLUTCH
HOUSING ASSEMBLY

REMOVING FORWARD
CLUTCH HUB

FORWARD
CLUTCH HUB

Copyright © 2004 AT SG

Figure 22

20

Figure 23
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Technical Service Information

INTERMEDIATE/OVERDRIVE
BAND ANCHOR BOLT
(SELECTIVE)

107

Copyright © 2004 ATSG
Figure 24

10 END COVER RETAINING BOLTS (9 REQUIRED).
107 INTERMEDIATE/OVERDRIVE BAND ASSEMBLY.
111 END COVER ASSEMBLY.
112 END COVERTO CASE "O"RING SEALS (2 REQUIRED).

Copyright © 2004 AT SG Copyright © 2004 AT SG

Figure 25 Figure 26
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Technical Service Information

12 DIRECT CLUTCH SEALING RINGS (2 REQUIRED).
109 DIRECT CLUTCH HUB BEARING RACE (SELECTIVE).
110 REVERSE CLUTCH SEALING RINGS (2 REQUIRED).

Copyright © 2004 AT SG

INTERNAL COMPONENTS (CONT'D)

12. Removethedirect clutch hub bearing race
fromtheend cover, asshowninFigure27.
Note: Thisraceisselectivetosettransaxle
endplay sodonotloseit.

13. Removeand discard thedirect and reverse
clutch sealing rings, asshowninFigure27.

14. Set theend cover asidefor thecomponent
rebuild section.

15. Removethedirect clutch number 1 thrust
bearing, asshowninFigure28.

16. Removethedirect/reverseclutch housing from
transaxle, asshowninFigure 29.

17. Setthedirect/reverseclutch housing asidefor
the component rebuild section.

Continued on Page 23

Figure 27

DIRECT CLUTCH HOUSING
NUMBER 1 THRUST BEARING

/ Q»»»»»»»»»»:
==

Copyright © 2004 AT SG

DIRECT CLUTCH
HOUSING

4
Q

=2

Copyright © 2004 AT SG
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Figure 28

Figure 29
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Technical Service Information

INTERNAL COMPONENTS (CONT'D)

18. Removetheplanetary gearset from transaxle
by lifting straight up, asshownin Figure 30.

19. Set theplanetary gearset asidefor component
rebuild section.

20. Removethelow/reverseclutch backing plate !
snapring, asshowninFigure31.
21. Removethelow/reverseclutch backing plate,
asshowninFigure31.
22. Removethelow/reverseclutch plates, as ——
21

showninFigure31.
Note: Thisclutch pack consistsof fivesteel
platesandfivefriction plates.

23. Removethelow/reverseclutch cushion"cone"
plate, asshownin Figure31.

SRR L

Continued on Page 24

PLANETARY GEARSET
ASSEMBLY

| h
TS

) , )))):
‘ " "
/ i)»))))»»»»»»»: 1 LOW/REVERSE CLUTCH BACKING PLATE "SELECTIVE" SNAP RING.

1Z)
=

2 LOW/REVERSE CLUTCH BACKING PLATE.

3 LOW/REVERSE CLUTCH FRICTION PLATES (5 REQUIRED).
4 LOW/REVERSE CLUTCH STEEL PLATES (5 REQUIRED).

5 LOW/REVERSE CLUTCH CUSHION PLATE (CONE).

Copyright © 2004 AT SG Copyright © 2004 AT SG

Figure 30 Figure 31
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INTERNAL COMPONENTS (CONT'D)

24. Removethelow spraginner raceretaining 26. Removethelow/reverseclutch piston bellville
snapring, asshowninFigure 32. return spring, asshowninFigure 32.

25. Removethelow spraginner race, asshownin 27. Removethelow/reverse clutch mol ded piston,
Figure32. asshowninFigure32.
Note: Thespraginner racealso servesasthe 28. Rotatethetransaxle sothat thebottompanis
bellvillespringretainer. facingup, asshowninFigure 33.

Note: Thisisbest accomplished by removing
fromfixtureand standingon bell housing
andtopstudson flat surfacework bench.

6 \ Continued on Page 25
%/

6 LOW SPRAG INNER RACE RETAINING SNAP RING.

7 LOW SPRAG INNER RACE.

8 LOW/REVERSE CLUTCH PISTON "BELLVILLE" RETURN SPRING.
9 LOW/REVERSE CLUTCH PISTON.

Copyright © 2004 ATSG Copyright © 2004 AT SG

Figure 32 Figure 33
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FLUID FILTER
Copyright © 2004 AT SG

Figure 35

WIRE BOLT

FLUID
FILTER
SOLENOID GROUND

Technical Service Information

Copyright © 2004 AT SG

Figure 36
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INTERNAL COMPONENTS (CONT'D)
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Technical Service Information

INTERNAL HARNESS CONNECTOR COLOR IDENTIFICATION

SHIFT SOLENOID "B"
CONNECTOR "BLACK"

SHIFT SOLENOID "A"
CONNECTOR "WHITE"

SHIFT SOLENQID "D"

EPC SOLENOID
CONNECTOR "BLACK"

CONNECTOR "BLUE"

SHIFT SOLENQID "C"
CONNECTOR "WHITE"

SHIFT SOLENOID "E"
CONNECTOR "GREEN"

Copyright © 2004 AT SG

Figure 37

D)

INTERNAL COMPONENTS (CONT

showninFigure 39, and removevalvebody.

34. Removethe 13 valvebody retaining bolts, as
35. Set thevalvebody asidefor thecomponent

connectorsfromtheir respective solenoids, as

showninFigure38

33. Remove individual solenoidinternal harness
off tooneside.

rebuild section.

andlay internal harness

Note: Itisnecessarytonotethecolor of the
internal harnessconnectorssothey can be

connectedin thesame positions. Connector
color |ettersarecastintothesolenoid body,

asshowninFigure37.

Continued on Page 27

Copyright © 2004 AT SG

Figure 39

INTERNAL
WIRE HARNESS

Copyright © 2004 AT SG

Figure 38
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Technical Service Information

S T N // INTERNAL COMPONENTS (CONT'D)
0 ﬁ = 36. Squeezethetabsonthesideof theinternal
) harness case connector, and removeinternal
= harnessfromtransaxle (SeeFigure40).
N 37. Removetheneutral/driveand 1-2 accumul ator
1 pistonsand springs, asshowninFigure41.
/ = Note: Each of thetwo accumulatorshavetwo
springs. All four springsaredifferent sizes.
I === —\ Spring specificationsarelistedin Figure4l.
(N J— T A 38. Removethemanual lever shaft retaining roll
AN ‘(‘ pinusing adrift punch and small hammer, as
0 . .w(. . .
\ \ N = showninFigure42.
L [T Copyright © 2004 ATSG
Figure 40 Continued on Page 28
1-2
ACCUMULATOR

NEUTRAL/DRIVE
ACCUMULATOR

NEUTRAL-DRIVE OUTER 1-2 OUTER

FREE LENGTH ---------- 2.945" FREE LENGTH ---------- 2.655

DIAMETER ---------m-- 824" DIAMETER ----------eemm- 824

WIRE DIAMETER --------- .089" WIRE DIAMETER --------- 137

(7] Vo) {1 Jmmm— NONE COLORI.D. ---mememen YELLOW

NEUTRAL-DRIVE INNER 1-2 INNER

FREE LENGTH ---------- 2.145" FREE LENGTH ---------- 2.655"

DIAMETER ------------- .610" DIAMETER -------------- 510"

WIRE DIAMETER --------- .094" WIRE DIAMETER --------- .087"

COLORIL.D. ==-=-=-=-=--- NONE COLORI.D. ----------- YELLOW

Copyright © 2004 ATSG Copyright © 2004 ATSG
Figure 41 Figure 42
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INTERNAL COMPONENTS (CONT'D) RETAINING

39. Removethe manual lever shaft fromtransaxle BOLT
case, asshowninFigure43.

40. Removeand discard thetwo manual lever
shaft"O" ring seals, asshowninFigure43.

41. Removetheinternal control lever retaining
bolt, asshownin Figure44, and removethe
internal control lever assembly.

42. Removeintermediate/overdrive servo cover, as
showninFigure4b5.

Caution: The2-4 band servo cover isspring
loaded. Theboltsshould beloosened evenly
until cover isunloaded, then removebolts.

INTERNAL CONTROL
LEVER ASSEMBLY

Continued on Page 29

Copyright © 2004 AT SG

Figure 44

RETAINING
BOLTS

INTERMEDIATE/OVERDRIVE
SERVO COVER

MANUAL LEVER

SHAFT

@ o (%?

"O" RING
SEALS
Copyright © 2004 ATSG Copyright © 2004 ATSG

Figure 43 Figure 45
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INTERNAL COMPONENTS (CONT'D)

43. Removeand discardtheservo cover "O" ring
seal, asshowninFigure46.

44. Removethe 2-4 servo piston, asshownin
Figure46.

45. Removethe 2-4 servo piston return spring, as
showninFigure46.

46. | nstall thetransaxleback into the bench fixture
androtatetransaxlesothat the bell housing
isfacing up, asshowninFigure47.

Caution: Transaxlemust beinstalled back
into bench fixtureto prevent damageand/or
personal injury.

48. Removethe 15 converter housing to casebolts,
asshowninFigure47, andremoveconverter
housing from case, asshownin Figure48.

Continued on Page 30

Copyright © 2004 AT SG

Figure 47

2-4 SERVO COVER
"O" RING SEAL

2-4 SERVO
PISTON

2-4 SERVO PISTON
RETURN SPRING

Copyright © 2004 AT SG

CONVERTER HOUSING
TO CASE BOLTS
(15 REQUIRED)

oD T

CONVERTER
HOUSING

Copyright © 2004 AT SG

Figure 46
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INTERNAL COMPONENTS (CONT'D)

49. Removethedifferential assembly, asshownin 54. Remove parking pawl spring and abutment, as
Figure49, and set asidefor component rebuild. showninFigure51.

50. Removethetwo parking pawl cover retaining 55. Removethetransfer shaft assembly, asshown
bolts, asshownin Figure50, and removethe inFigure52.
parking pawl cover. 56. Set thetransfer shaft assembly asidefor the

51. Releasethepark pawl spring fromtheparking component rebuild section.

pawl using apair of pliers.
52. Removethe parking pawl pivot pinusinga

pencil magnet (SeeFigure51). Continued on Page 31
53. Removethe parking pawl from case, asshown

inFigure51.

PIVOT PIN
PARKING

DIFFERENTIAL
ASSEMBLY

PAWL
> PARKING PAWL
- SPRING
K@\’/IDARKING PAWL
&2 ABUTMENT

Copyright © 2004 ATSG Copyright © 2004 ATSG

Figure 49 Figure 51

i TRANSFER SHAFT
PARKING PAWL AN ASSEMBLY
(e 4)3

Copyright © 2004 AT SG Copyright © 2004 AT SG
Figure 50 Figure 52
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INTERNAL COMPONENTS (CONT'D)

57. Thisnow leavesnothinginthe caseexcept the
final driveinput gear, asshownin Figure53.
Note: Thisgear involvesan exceptional
amount of set-uptimeif itisremoved, asit
involvesa" Crush" sleeve(SeeFigure53).
Our recommendationis” Not" toremoveit,
if thereisno problemwith thebearings.

"If thereareproblemswith thebearings’,
refer tothecompletebearing and shim set-up
in the Component Rebuild section.

Transaxle Disassembly Complete

FINAL DRIVE
INPUT GEAR

FINAL DRIVE
INPUT GEAR

- 8

Copyright © 2004 ATSG

COMPONENT REBUILD SECTION
OIL PUMP ASSEMBLY

1. Disassembletheoil pump assembly using
Figure55asaguide.

2. Removeand discard thetwo stator shaft seal
rings, asshownin Figure55.

3. Cleanall oil pump partsthoroughly and dry
withcompressed air.

4. Inspect al oil pump partsthoroughly for any
wear and/or damage. Replaceasnecessary.

5. Placeoil pump body on aflat work surface, as
showninFigure54, and replace bushingusing
the proper bushing driver, asnecessary.

Continued on Page 33

PUMP BODY
BUSHING

Copyright © 2004 AT SG

Figure 53

Figure 54
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OIL PUMP EXPLODED VIEW

1 OILPUMP CONVERTER SEAL
2 OILPUMPBODY BUSHING

3 OILPUMP BODY TO CASE "D"RING SEAL

4 OILPUMPBODY

5 OILPUMP INNER GEAR

6 OILPUMP OUTER GEAR

7 OILPUMP STATOR/COVER

8 OILPUMP COVERTO BODY BOLTS (6 REQUIRED)
9 STATOR SHAFT/COVER BUSHINGS (2 REQUIRED)
10 STATOR SHAFT SEALING RINGS (2 REQUIRED)

Copyright © 2004 AT SG
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Figure 55
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COMPONENT REBUILD SECTION
OIL PUMP ASSEMBLY

6. Install anew oil pump body converter seal, as
showninFigure56.

7. Install new oil pump body to converter housing
"D" ring seal intothegroove (SeeFigure56).
Caution: Ensurethat™ D" ring seal isnot
twistedin thegroove.

8. Turntheoil pump body over, withthegear
pocket facing up, asshowninFigure57.

9. Lubricate both pump gearswith Mercon® V

PUMP BODY transmissionfluid.

"D" RING SEAL 10. Install the outer pump gear into the pocket with

the"Notches' facing up, asshowninFigure57.

11. Install theinner pump gear into the pocket with

inside"Lip" facingup, asshowninFigure57.

Continued on Page 34

INNER PUMP GEAR

PUMP BODY NEF
CONVERTER SEAL LIP" FACING UP

OUTER PUMP GEAR
"NOTCHES"
FACING UP

Copyright © 2004 AT SG Copyright © 2004 ATSG

Figure 56 Figure 57
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COMPONENT REBUILD SECTION
OIL PUMP ASSEMBLY

12. Inspect pump stator bushingsvery carefully,
asshowninFigure58.
Caution: Thesebushingsareverybad about
wearingand create TCC code P0741.

13. Air check thestator bushingsby placing over
theturbineshaft, asshownin Figure59.

14. Replacethebushingsasnecessary using the
proper drivers.
Note: Werecommend replacement on every
rebuildasthebushingsarenowavailable
from Sonnax® under number 46000-01K.

15. If thebushingsarenot available, youwill have
no choicebut to replacethe compl ete pump
assembly, asthe bushingsarenot serviced by
Ford Motor Co.

Continued on Page 35

PUMP STATOR
BUSHINGS

Copyright © 2004 AT SG

Figure 58

AIR CHECKING THE STATOR BUSHINGS

THERE SHOULD BE NO
AIR LEAKING IN BETWEEN
THE TURBINE SHAFT AND THE STATOR

BLOCK THIS
HOLEWITH
YOUR THUMB

APPLY 80-100 PS|
AlIR PRESSURE
HERE

Copyright © 2004 ATSG

Figure 59
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PUMP STATOR
SEAL RINGS

Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
OIL PUMP ASSEMBLY

16. Install two new sealing ringsinto the stator
grooves, asshownin Figure60.

17. Install thecompleted pump stator into pump
body, asshowninFigure6l, andinstall thesix
retaining bolts.

18. Torquethesix pump stator retaining boltsto
13Nem (10ft.Ib.), asshowninFigure62.

19. Placethe compl eted oil pump assembly aside
for thefinal assembly process(SeeFigure63).

Figure 60

PUMP COVER TO
PUMP BODY BOLTS
(6 REQUIRED)

COMPLETED
PUMP COVER

Copyright © 2004 ATSG

13 Nem (10 ft.Ib.)

Copyright © 2004 AT SG

Figure 62

COMPLETED PUMP ASSEMBLY

Copyright © 2004 AT SG

Figure 61
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FORWARD CLUTCH EXPLODED VIEW

36

1. FORWARD CLUTCH BACKING PLATE SNAP RING (SELECTIVE). 8. FORWARD CLUTCH APPLY PISTON.

2. FORWARD CLUTCH BACKING PLATE. 9. FORWARD CLUTCH HOUSING ASSEMBLY.

3. FORWARD CLUTCH FRICTION PLATES (4). 10. FORWARD CLUTCHHOUSING TO STATOR THRUST WASHER.

4. FORWARD CLUTCH STEEL PLATES (4).

5. RETURN SPRING RETAINER/BALANCE PISTON SNAP RING.

6. RETURN SPRING RETAINER/BALANCE PISTON.

7. FORWARD CLUTCH PISTON RETURN SPRING ASSEMBLY. Copyright © 2004 ATSG
Figure 64
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COMPONENT REBUILD SECTION
FORWARD CLUTCH HOUSING ASSEMBLY

1. Disassembletheforward clutch housing using
Figure64 asaguide.

2. Cleanall of theforward clutch housing parts
thoroughly and dry with compressed air.

3. Inspect all of theforward clutch housing parts
for any wear and/or damage.

4. Replaceforward clutch partsasnecessary.

5. Lubricateforward clutch piston seal surfaces
withasmall amount of Trans-Jel®.

6. Install theforward clutch pistonintoforward
clutchhousing, asshowninFigure65, witha
twisting motion.

7. Install theforward clutch piston return spring
assembly, asshownin Figure 66.

8. Install theforward clutch balancepiston, as
shownin Figure66, compressandinstall snap
ringensuring that itisfully seated.

Continued on Page 38

FORWARD CLUTCH
APPLY PISTON

&
i

FORWARD CLUTCH
HOUSING

Copyright © 2004 AT SG

RETAINER
SNAP RING

FORWARD CLUTCH
BALANCE PISTON

FORWARD CLUTCH
RETURN SPRING

Copyright © 2004 AT SG

Figure 65

Figure 66
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. FORWARD CLUTCH BACKING PLATE SNAPRING (SELECTIVE).
. FORWARD CLUTCH BACKING PLATE.

. FORWARD CLUTCH FRICTION PLATES (4 REQUIRED).

. FORWARD CLUTCH STEEL PLATES (4 REQUIRED).

A WOWNBE

Copyright © 2004 AT SG
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Figure 67

COMPONENT REBUILD SECTION
FORWARD CLUTCH HOUSING ASSEMBLY (cont'd)
9. Soak the new forward clutchfriction platesin

cleanMercon® V transfluidfor 15 minutes.

10. Install theforward clutch platesbeginning with
asteel plateand alternatingwithalined plate,
until you haveinstalled 4 of each, asshownin
Figure67.

11. Install theforward clutch backing plateintothe
housing, asshowninFigure67.

12. Install the selectiveforward clutch backing
platesnapring, asshowninFigure67.

13. Tap theturbine shaft gently onthework bench
to seat the snap ring agai nst top of ring groove.

Continued on Page 39
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COMPONENT REBUILD SECTION
FORWARD CLUTCH HOUSING ASSEMBLY (cont'd)

14. Install dial indicator, asshownin Figure 68, 17. Changethe selective snap ring asnecessary to
with theplunger resting on backing plate, and obtainthe specified clutch clearanceand then
zerothedial indicator. recheck the clutch pack clearance.

15. Lift up both sidesof clutch pack with scribes 18. Set thecompl eted forward clutch housing aside
tomeasurefor proper clutch pack clearance. for thefinal assembly process(SeeFigure69).

16. Forward clutch pack clearance should be,
1.5t01.8mm(.059" t0.071"), asshownin
Figure68.

FORWARD CLUTCH CLEARANCE SHOULD BE COMPLETED FORWARD CLUTCH HOUSING
1.5-1.8 MM (.059" - .071")

DIAL
INDICATOR

Selective Snap Ring Thickness Available
1.15-1.25mm (.045" - .049")

Py ——
1.35- 1.45mm (.053" - .057")
1.55- 1.65 mm (.061" - .065")

1.75- 1.85mm (.069" - .073")
1.95- 2.05mm (.077" -.081")
2.15-2.25mm (.085" - .089")

Copyright © 2004 AT SG Copyright © 2004 AT SG

Figure 68 Figure 69
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CAUTION - CAUTION - CAUTION

Ford vehicles equipped with the 4F27E transaxle
may exhibit Failuredueto Lack of Lubrication.
The cause may be, a restricted Transmission Oil
Cooler limiting the amount of lubrication oil,
which is fed to the rear case fitting in the rear
cover. The Direct/Reverse Drum bushing and the
Sealing Ring Journal on the Rear Cover are the
most common failureswith lack of lubrication, so
inspect thesepartswith extracare.

If failure of these parts is observed, it will be
necessary to replacethemwith new, along with the
transaxle oil cooler. If these parts have not yet

failed, it will still be necessary to replace the
transaxleoil cooler, asshown below.

Transaxle Oil Cooler
Ford Part Number
XSA4Z-7A095-BA

Copyright © 2004 AT SG

Figure 70
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COMPONENT REBUILD SECTION

Before proceeding with the component rebuild
section, it is imperative that the reverse clutch drum
bushing and the journal and seal ring area of the end
cover be inspected very closely for any wear and/or
damage, asshowninFigure71.

Ford Motor Company recommends replacement of
thetransaxlecooler on all rebuilds.

I nspect This Bushing

I nspect Journal
And Seal Ring Area

Copyright © 2004 AT SG
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COMPONENT REBUILD SECTION
REAR END COVER

1. Removeand discardthedirect clutch seal rings
andthereverseclutch seal rings.

2. Inspect theend cover journal and sealingring
areafor any wear and/or damage.

3. Cleantheend cover thoroughly and dry with
compressedair.

4. 1nstall new reverseclutch sealingringsintothe
grooves, asshowninFigure 72, and ensure
that they areproperly seated.

5. Install new direct clutch sealing ringsintothe
grooves, asshowninFigure 72, and ensure
that they areproperly seated.

6. Install the sel ectivedirect clutch hub bearing
race, asshowninFigure72, andretainwitha
small amount of Trans-Jel®.

7. Set the compl eted end cover assembly aside
for thefinal assembly process(SeeFigure73).

12 DIRECT CLUTCH SEALING RINGS (2 REQUIRED).
109 DIRECT CLUTCH HUB BEARING RACE (SELECTIVE).
110 REVERSE CLUTCH SEALING RINGS (2 REQUIRED).

Copyright © 2004 AT SG

COMPLETED END COVER ASSEMBLY

Copyright © 2004 AT SG

Figure 72

Figure 73
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1 REAR SUN GEAR ASSEMBLY RETAINING SNAPRING.
2 REAR SUN GEAR ASSEMBLY.
3 REAR SUN GEARTO DIRECT HUB, NO. 3, THRUST BEARING.
4 DIRECT CLUTCH HUB.
5 DIRECTHUBTO DIRECTHOUSING, NO. 2, THRUST BEARING.
6 REVERSE CLUTCH HOUSING ASSEMBLY.
Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
DIRECT/REVERSE HOUSINGS DISASSEMBLE

1. Lay thedirect/reverse clutch housing assembly
onflat awork surface, asshowninFigure 74.

2. Removethesnapringthat retainstherear sun
gear, asshowninFigure74.

3. Removetherear sungear todirect clutch hub
number 3thrust bearing (SeeFigure74).

4. Removethedirect clutch hub, asshownin
Figure74.

5. Removethedirect clutch hubtodirect clutch
housing number 2 thrust bearing, asshownin
Figure74.

6. Removethedirect clutch housing out of the
reverseclutch housing by lifting straight up, as
showninFigure75.

7. Setthereverseclutch housing asidefor the
moment and wewill rebuild thedirect.

Continued on Page 43

DIRECT CLUTCH
HOUSING ASSEMBLY

REVERSE CLUTCH
HOUSING ASSEMBLY

Copyright © 2004 AT SG
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Figure 74

Figure 75
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COMPONENT REBUILD SECTION
DIRECT CLUTCH HOUSING ASSEMBLY

1. Disassemblethedirect clutch housing using
Figure76asaguide.

2. Cleanall direct clutch housing partsthoroughly
and dry with compressed air.

3. Inspect all of thedirect clutch housing parts
thoroughly for any wear and/or damage.

4. Thedirect clutch piston and the balance piston
havemolded rubber seals. 1f damaged, piston
assembly must bereplaced.

Continued on Page 44

DIRECT CLUTCH HOUSING EXPLODED VIEW

7 DIRECT CLUTCH BACKING PLATE "SELECTIVE" SNAP RING.
8 DIRECT CLUTCH BACKING PLATE.
9 DIRECT CLUTCH FRICTION PLATES (3 REQUIRED).

10 DIRECT CLUTCH STEEL PLATES (3 REQUIRED).

11 DIRECT CLUTCH BALANCE PISTON SNAP RING.

12 DIRECT CLUTCH BALANCEPISTON.

13 DIRECT CLUTCH PISTON RETURN SPRING.
14 DIRECT CLUTCH APPLY PISTON.
15 DIRECT CLUTCH HOUSING.

Copyright © 2004 AT SG

Figure 76
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COMPONENT REBUILD SECTION
DIRECT CLUTCH HOUSING ASSEMBLY (CONT'D)

5. Lubricatethedirect clutch piston seal surfaces

with small amount of Trans-Jel® andinstall
piston, asshowninFigure77.

6. Install thedirect clutch piston return spring
assembly, asshowninFigure77.

7. Lubricatethedirect clutch balancepistonwith
small amount of Trans-Jel® andinstall piston,
asshowninFigure77.

8. Compressthe piston and return spring using
foot press, install snap ring and ensurethat it
isfully seated.

9. Install thedirect clutch platesbeginning with
asteel plateand alternatingwith frictionsuntil
you haveinstalled threeof each, asshownin
Figure78.

Note: Friction platesshould besoakedin
Mercon® V for 15 minutesprior toinstalling.
10. Install thedirect clutch backing plate, asshown
inFigure78.
11. Install thedirect clutch backing plate selective
snapring, asshowninFigure78.

Continued on Page 45

11 DIRECT CLUTCH BALANCE PISTON SNAP RING.
12 DIRECT CLUTCH BALANCE PISTON.

13 DIRECT CLUTCH PISTON RETURN SPRING.

14 DIRECT CLUTCH APPLY PISTON.

15 DIRECT CLUTCHHOUSING.

Copyright © 2004 AT SG

7 DIRECT CLUTCHBACKING PLATE "SELECTIVE" SNAP RING.
8 DIRECT CLUTCH BACKING PLATE.
9 DIRECT CLUTCH FRICTION PLATES (3 REQUIRED).

10 DIRECT CLUTCH STEEL PLATES (3 REQUIRED).

15 DIRECT CLUTCHHOUSING.

Copyright © 2004 AT SG

Figure 77

Figure 78
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COMPONENT REBUILD SECTION
DIRECT CLUTCH HOUSING ASSEMBLY (CONT'D)

12. Turnthedirect clutch housing over andtap on
flat work surfaceto seat snap ring to thetop of
thegroove.

13. Install dial indicator, asshowninFigure79,
withthe plunger resting on backing plate, and
zerothedial indicator.

14. Lift both sidesof clutch pack with scribesto
measurefor proper clutch pack clearance.

15. Thedirect clutch pack clearance should be,
1.0t01.3mm(.040" to.051"), asshownin
Figure79.

16. Changethe sel ective snap ring asnecessary to
obtainthe specified clutch clearance.

17. Set the completed direct clutchhousing aside
whilewerebuildthereverseclutch housing.

DIRECT CLUTCH CLEARANCE SHOULD BE
1.0-1.3 MM (.040" - .051")

DIAL
INDICATOR

&

D '),
——

Selective Snap Ring Thickness Available
1.15-1.25mm (.045" -.049")
1.35-1.45mm (.053" -.057")
1.55-1.65 mm (.061" - .065")
1.75-1.85mm (.069" -.073")
1.95-2.05mm (.077" -.081")
2.15-2.25mm (.085" -.089")

Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
REVERSE CLUTCH HOUSING ASSEMBLY

1. Disassemblethereverseclutch housing using
Figure8lasaguide.

2. Inspect thebushing area, and theball capsules
for proper operationinreverseclutch housing,
asshowninFigure80.

Note: Refer to Page40for moreinformation.

3. Install thereverse clutch molded pistoninto
reverseclutch housing, asshownin Figure 82.
Note: Therearetwodifferentdimension
rever seclutch molded pistons, asshownin
Figure82. Ensurethatyou areinstalling
theproper piston for model you arebuilding.

4. Install thereverseclutch pistonBellville"
return spring, asshownin Figure82.

5. Install thebellvillereturnspring retainer, as
showninFigure82.

6. Compressthebellvillespring and retainer and
install snapring, asshowninFigure82, and
ensuresnapringisfully seated.

Continued on Page 47

INSPECT

BUSHING INSPECT

INSPECT
BALL CAPSULE

Copyright © 2004 AT SG

BALL CAPSULE

Figure 79

Figure 80
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REVERSE CLUTCH HOUSING EXPLODED VIEW

1 REAR SUN GEAR ASSEMBLY RETAINING SNAP RING.

2 REAR SUN GEAR ASSEMBLY.

3 REAR SUN GEARTO DIRECTHUB, NO. 3, THRUST BEARING.
4 DIRECT CLUTCH HUB.

5 DIRECTHUBTO DIRECTHOUSING, NO. 2, THRUST BEARING.

6 DIRECT CLUTCHHOUSING ASSEMBLY, COMPLETE.

16 REVERSE CLUTCH BACKING PLATE "SELECTIVE" SNAP RING.

17 REVERSE CLUTCH BACKING PLATE.

24

B'j]ﬁ,

JUL

18 REVERSE CLUTCH FRICTION PLATES (2 REQUIRED).

19 REVERSE CLUTCH STEEL PLATES (2 REQUIRED).

20 REVERSE CLUTCH PISTON BELLVILLE RETAINER SNAP RING.
21 REVERSE CLUTCH PISTON BELLVILLE SPRING RETAINER.

22 REVERSE CLUTCH PISTON BELLVILLE RETURN SPRING.

23 REVERSE CLUTCH PISTON.

24 REVERSE CLUTCH HOUSING ASSEMBLY.

Copyright © 2004 AT SG
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FORD PISTON
XSAZ-7D402-AB

MAZDA PISTON
FNO1-19-SHOA

DIMENSION "A" = 1.475" DIMENSION"A" = 1.375"

20 REVERSE CLUTCH PISTON BELLVILLE RETAINER SNAP RING.
21 REVERSE CLUTCH PISTON BELLVILLE SPRING RETAINER.
22 REVERSE CLUTCH PISTON BELLVILLE RETURN SPRING.
23 REVERSE CLUTCH PISTON.
24 REVERSE CLUTCHHOUSING ASSEMBLY.
Copyright © 2004 AT SG

REVERSE CLUTCH HOUSING ASSEMBLY (CONT'D)

7. Install thereverseclutch platesbeginningwith
asteel plateand alternatingwithfriction plates
until you haveinstalled two of each, asshown
inFigure83.

Note: Friction platesshould besoakedin
Mercon® V fluidfor 15 minutesprior to
installation.

Continued on Page 48

16

16 REVERSE CLUTCH BACKING PLATE "SELECTIVE" SNAP RING.
17 REVERSE CLUTCH BACKING PLATE.

18 REVERSE CLUTCH FRICTION PLATES (2 REQUIRED).
19 REVERSE CLUTCH STEEL PLATES (2 REQUIRED).
24 REVERSE CLUTCH HOUSING ASSEMBLY.

Copyright © 2004 AT SG

Figure 82

Figure 83
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COMPONENT REBUILD SECTION
REVERSE CLUTCH HOUSING ASSEMBLY (CONT'D)

8. Install reverseclutch backing plate, asshown
inFigure83.

9. Install reverseclutch backing plate selective
snapring, asshowninFigure83.

10. Turnthe housing over and tap onwork bench
to seat the snap ring against top of groove.

11. Check thereverseclutch pack clearanceusing
afeeler gauge between the backing plateand
the selectivesnapring, asshowninFigure84.

12. Thereverseclutch pack clearanceshould be
1.0t01.3mm(.040" to.051"), asshownin
Figure84.

13. Changethe sel ective snap ring asnecessary to
obtain specified clearanceand recheck clutch
pack clearance (SeeFigure84).

COMPONENT REBUILD SECTION
DIRECT/REVERSE HOUSINGS ASSEMBLE

1. Lay thecompleted reverseclutch housingona
flat work surface, asshownin Figure 85.

2. Install thecompleted direct clutch housinginto
thecompleted reverse clutch housing, rotating
back andforthto engage reverseclutchesonto
thedirect clutch housing (SeeFigure85).

Continued on Page 49

REVERSE CLUTCH CLEARANCE SHOULD BE
1.0 - .3 MM (.040" - .051")

FEELER

Selective Snap Ring Thickness Available
1.15-1.25mm (.045" - .049")
1.35- 1.45mm (.053" -.057")
1.55-1.65mm (.061" - .065")
1.75-1.85mm (.069" - .073")
1.95-2.05mm (.077" -.081")
2.15-2.25mm (.085" -.089")

Copyright © 2004 ATSG

COMPLETED
DIRECT CLUTCH
HOUSING ASSEMBLY

COMPLETED
REVERSE CLUTCH
HOUSING ASSEMBLY

Copyright © 2004 AT SG

Figure 84
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Figure 85
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COMPONENT REBUILD SECTION
DIRECT/REVERSE HOUSINGS ASSEMBLE (CONT'D)

3. Install thenumber 2 direct clutch thrust bearing
ontothedirect clutch housing, inthedirection
showninFigure86, andretainwithasmall
amount of Trans-Jel®.

4. Install number 3 rear sun gear thrust bearing
ontothedirect clutch hub, inthedirection
showninFigure87, and retainwithasmall
amount of Trans-Jel®.

Continued on Page 50

NUMBER 2
DIRECT CLUTCH
THRUST BEARING

Copyright © 2004 AT SG

NUMBER 3
REAR SUN GEAR
THRUST BEARING

Copyright © 2004 AT SG

Figure 86

Figure 87
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REAR SUN GEAR
SNAP RING

REAR SUN GEAR

DIRECT CLUTCH
HUB AND BEARING
ASSEMBLY

alatalats

'''''

NUMBER 2
DIRECT CLUTCH
THRUST BEARING

Copyright © 2004 AT SG
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Figure 88

COMPONENT REBUILD SECTION
DIRECT/REVERSE HOUSINGS ASSEMBLE (CONT'D)

5. Install direct clutch hub and bearing assembly
intodirect clutchesby rotating back and forth
until fully seated (SeeFigure88).

6. Install therear sungear intothereverseclutch
housing, asshownin Figure88.

7. Install therear sungear snapringintoreverse
clutch housing, asshownin Figure88, and
ensurethatitisfully seated.

8. Set thecompl eted direct/reverseassembly aside
for thefinal assembly process(SeeFigure89).

COMPLETED DIRECT/REVERSE
CLUTCH HOUSING ASSEMBLY

<| |y
4
<3\

I ]'|'|‘|
o
\
\
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Figure 89

COMPONENT REBUILD SECTION
PLANETARY ASSEMBLIES

1. Disassemblethe planetary gear train assemblies
using Figure90 asaguide.

2. Inspect all planetary gear train partsfor any
wear and/or damage.

3. Cleanall planetary gear train partsthoroughly
and dry withcompressed air.
Note: Do not spin planetary gearswith theair
pressure, asdamagewill occur.

Continued on Page 52

AUTOMATIC TRANSMISSION SERVICE GROUP



Technical Service Information

PLANETARY GEAR TRAIN EXPLODED VIEW

10 REARPLANETARY CARRIER RETAINING SNAP RING.

11 REARPLANETARY CARRIER ASSEMBLY.

12 FRONTPLANETARY SUN GEAR THRUST BEARING (NUMBER5).
13 FRONTPLANETARY SUN GEAR.

14 FRONTPLANETARY SUN GEAR SNAPRING (CIR-CLIP).

15 FRONTPLANETARY CARRIER THRUST BEARING (NUMBER 6).

DO NOT REMOVE

THIS SNAP RING

16 FRONTPLANETARY CARRIER/REAR RING GEAR ASSEMBLY.

17 FRONTPLANETARY CARRIER RING GEAR AND HUB ASSEMBLY.
18 FRONTRING GEAR AND HUB ASSEMBLY (REAR VIEW).

19 LOW SPRAG ASSEMBLY END BEARINGS (2 REQUIRED).

20 LOW SPRAG CAGE ASSEMBLY.

21 LOW SPRAG RETAINER. _
Copyright © 2004 AT SG

Figure 90
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21

DO NOT REMOVE
THIS SNAP RING

18

18 FRONTRING GEAR AND HUB ASSEMBLY (REAR VIEW).
19 LOW SPRAG ASSEMBLY END BEARINGS (2 REQUIRED).
20 LOW SPRAG CAGE ASSEMBLY.

Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
PLANETARY ASSEMBLIES (CONT'D)

4. Positionfront ring gear and hub assembly on
flat work surface, asshownin Figure91.
Note: Noticein Figure90& Figure9lthat
snapringdoesnot needto beremoved.

5. Install low sprag end bearinginthedirection
showninFigure91, downagainst snap ring.

6. Install thelow spragintothering gear withthe
flat sideof thetabsfacing up and thewindows
facing left, asshownin Figure92.

7. Install the second low sprag end bearinginto
ring gear withflat sidefacing up, asshownin
Figure9l.

8. Install thelow sprag retainer onto thering gear,
asshowninFigure91, by snapping ontothe
ringgear and ensurethat itisfully seated, as
showninFigure93.

Continued on Page 52

Tab With
NS Flat Side
N Facing Up
& ‘\\
Tr—

Windows

Facing Left

Figure 92

completed ring gear hub assembly

T T RN
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Figure 91

Figure 93
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13

A
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15

16

Y
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14

13 FRONTPLANETARY SUN GEAR.

14 FRONTPLANETARY SUN GEAR SNAPRING (CIR-CLIP).

15 FRONTPLANETARY CARRIER THRUSTBEARING (NUMBER 6).
16 FRONTPLANETARY CARRIER/REAR RING GEAR ASSEMBLY.

Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
PLANETARY ASSEMBLIES (CONT'D)

9. Install thenumber 6 front planetary carrier
thrust bearing intothefront planetary carrier,
asshowninFigure94, withtheinternal tabs
facingdown andretainwith Trans-Jel®.

10. Install thefront planetary sun gear intofront
planetary carrier by rotatinginto position, as
showninFigure94.

11. Now install thesnap ring (Cir-Clip) into the
grooveinthesun gear shaft, asshownin
Figure95, andinsureitisfully seated.

Note: Thiscir-clipiswhat retainstheforward
clutch huband must besqueezedintothe
groovefar enough to get theforward clutch
hubinstalledduringfinal assembly.

Continued on Page 54

Ensure That Cir-Clip
IsFully Seated

Copyright © 2004 AT SG

Figure 94

Figure 95
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COMPONENT REBUILD SECTION
PLANETARY ASSEMBLIES (CONT'D)

12. Placethe pre-assembled ring gear and hub
assembly onflat work surfacewith sometype
of spacersbelow ring gear to alow the shaft
of thesun gear to protrudethroughring gear.
Refer to Figure 96.

13. Install the pre-assembl ed front planet and sun
gear assembly into front ring gear by rotating
into position, asshownin Figure 96, until
fully seated

14. Install thenumber five, rear planetary carrier
thrust bearing, onto thefront sungear inthe
direction showninFigure97, withtheinside
lipfacing down.

15. Install therear planetary carrier by rotating
into position, asshowninFigure97.

16. Install therear planetary carrier retaining snap
ring, asshowninFigure97.

17. Set completed planetary gear assembly aside
for thefinal assembly process(SeeFigure98).

10

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\& =2 /g_ §\\
nal 7 \\\‘“\\\\\\\ i

SPACERS

10 REARPLANETARY CARRIER RETAINING SNAP RING.
11 REARPLANETARY CARRIER ASSEMBLY.
12 REARPLANETARY/SUN GEAR THRUSTBEARING (NUMBER 5).

Copyright © 2004 ATSG

16 FRONTPLANETARY CARRIER/REAR RING GEAR ASSEMBLY.
17 FRONTPLANETARY CARRIER RING GEAR AND HUB ASSEMBLY.

Copyright © 2004 AT SG

Figure 96 Figure 97
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COMPLETED PLANETARY GEAR ASSEMBLY

Copyright © 2004 ATSG

Figure 98

COMPONENT REBUILD SECTION
MANUAL CONTROL LINKAGE

1. Inspect theinternal control detent lever and
bracket assembly for any wear and/or damage,
asshowninFigure99.

2. Inspect thedetent spring for any wear and/or
damage (SeeFigure99).

3. Install new " O" ring seal sonthemanual shaft,
asshowninFigurel00, and lubricateseals
withsmall amount of Trans-Jel®.

4. Set both partsasidefor final assembly process.

INTERNAL CONTROL DETENT
LEVER AND BRACKET ASSEMBLY

DETENT SPRING

PARKING PAWL
ACTUATING ROD

Copyright © 2004 AT SG

e &Q0

"O" RING
SEALS

MANUAL CONTROL SHAFT

(@

"O" RING SEALS
INSTALLED
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Figure 99

Figure 100
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

SOLENOID BODY EXPLODED VIEW

11

10

(SOME MODELS)

15

SR

O

=

13

P = Upper and Lower Valve Bodies
Found on Page 57

SHIFTSOLENOID "B" 27 LOW/REVERSE SHIFT VALVE

SHIFT SOLENOID "A" AND "B"LARGE "O" RING SEAL 28 LOW/REVERSE SHIFT VALVE SPRING

SHIFT SOLENOID "A" AND "B" SMALL "O" RING SEAL 29 VALVE LINE-UP RETAINER (7 REQUIRED)
SHIFTSOLENOID "A" 30 SOLENOID PRESSURE REGULATOR VALVE SPRING
ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID 31 SOLENOID PRESSURE REGULATOR VALVE

EPC SOLENOID "O"RING SEAL 32 UPPER VALVE BODY TO SPACER PLATE GASKET
SOLENOID RETAINING BOLTS (7 REQUIRED) 33 VALVEBODY SPACER PLATE

SOLENOID BODY TO LOWER V. B. ALIGNMENT DOWELS (2REQ) 34 LOWER VALVE BODY TO SPACER PLATE GASKET
SOLENOID BODY TO SPACER PLATE GASKET, WITH SCREENS 35 TORQUE CONVERTER RELIEF VALVE SPRING

SOLENOID BODY SPACER PLATE 36 TORQUE CONVERTER RELIEF VALVE

SOLENOID BODY SPACER PLATE TO LOWER V. B. GASKET 37 TORQUE CONVERTER CLUTCH CONTROL VALVE SPRING
SPACER PLATE WITH MOLDED GASKETS (SOME MODELS) 38 TORQUE CONVERTER CLUTCH CONTROL VALVE

PWM SHIFT SOLENOID "C" 39 CLUTCH CONTROL VALVE SPRING

PWM SHIFT SOLENOID "E" 40 CLUTCHCONTROL VALVE

PWM SHIFT SOLENOID "D" 41 3-4 SHIFTVALVE SPRING

PWM SHIFT SOLENOID RETAINING PLATE 42 3-4 SHIFTVALVE

PWM SHIFT SOLENOID LARGE "O"RING SEAL (3 REQUIRED) 43 SHIFTSOLENOID "C" ACCUMULATOR SPRING

PWM SHIFT SOLENOID MEDIUM "O"RING SEAL (3 REQUIRED) 44 SHIFT SOLENOID "C" ACCUMULATOR PISTON

PWM SHIFT SOLENOID SMALL "O" RING SEAL (3 REQUIRED) 45 SOLENOID SHIFT VALVE

SOLENOID BODY TO CASE BOLTS, 72mm LENGTH (2 REQUIRED) 46 SOLENOID SHIFT VALVE SPRING

MANUAL SHIFT VALVE 47 MAIN PRESSURE REGULATOR VALVE

SOLENOID BODY RETAINING BOLTS, 59MM LENGTH (5 REQUIRED) 48 MAIN PRESSURE REGULATOR VALVE SPRING

UPPER VALVE BODY CASTING 49 MAIN PRESSURE REGULATOR VALVE BORE PLUG

VALVE BODY TO CASE SEALS (2 REQUIRED) 50 MAIN PRESSURE REGULATOR VALVE BORE PLUG RETAINER
UPPER V. B. TO LOWER V. B. BOLTS, 32MM LENGTH (5 REQUIRED) 51 LOWERV.B.TO UPPER V. B. ALIGNMENT DOWELS (2 REQUIRED)
UPPER V. B. TO LOWER V. B. BOLTS, 40MM LENGTH (9 REQUIRED) 52 LOWER VALVE BODY CASTING

Copyright © 2004 AT SG
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Figure 101
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UPPER AND LOWER VALVE BODY EXPLODED VIEW
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Solenoid Body and
Legend Found on Page 56
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Figure 102
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COMPONENT REBUILD SECTION
SOLENOID BODY

1. Disassemble compl ete solenoid body assembly
using Figure101 asaguide.

2. Cleandl solenoid body partsthoroughly and
dry with compressed air.

3. Inspect all solenoid body partsthoroughly for
any wear and/or damage.

4. Therearethreedifferent stylesof solenoidsin
thissolenoid body. Thelocationsand stylesare
identifiedin Figure 104, alongwiththeir OEM
part numbers.

5. Mechanically check shift solenoids"A" & "B",
asshowninFigure 103, which have had some
concerns.

6. Install new "O" ringson each of the solenoids,
asshowninFigure 104, andlubricatewitha
very small amount of Trans-Jel®.

7.1nstall thesolenoidsintheir proper positions,
asshowninFigure104, andinstall retaining
bracketsandbolts. (SeeFigure101).

8. Torquethesolenoid retaining boltsto
9Nem (80in.Ib.).

9. Install theground terminal retaining bolt for
shift solenoids"C","D" and"E", finger tight
at thistime (SeeFigure104).

10. Set thecompleted solenoid body asidefor the
valvebody sub assembly.

SHIFT SOLENOID "A" & "B"
MECHANICAL CHECK

SOLENOID OFF SOLENOID ON

SHIFT VALVE
PRESSURE
EXHAUSTED

TO SHIFT
VALVE

PRESSURE FROM SOLENOID
REGULATOR VALVE BLOCKED

PRESSURE FROM SOLENOID
REGULATOR VALVE CONNECTED
TO THE SHIFT VALVE

Copyright © 2004 ATSG

Figure 103

SHIFT
SOLENOID
"Cr D & E"

SHIFT
SOLENOID
"A" & "B

EPC
SOLENOID

SOLENOID "C"

GROUND

TERMINAL _ SHIFT
< SOLENOID "B"
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Figure 104
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COMPONENT REBUILD SECTION
UPPER AND LOWER VALVE BODIES

1. Disassemblethe upper andlower valvebodies
using Figure102 asaguide.

2.Lay eachvaveline-upoutinorder asyou
removethemfromthevalvebody casting.

3. Inspect eachvalve, valve spring, boreplugand
retainer for any wear and/or damage.

1 LOWER VALVE BODY ALIGNMENT DOWELS (2 REQUIRED).
2 COMPLETED LOWER VALVE BODY.

3 LOWER VALVE BODY TO SPACER PLATE GASKET.

4 VALVE BODY SPACER PLATE.

5 SPACERPLATE TO UPPER VALVE BODY GASKET.

6 COMPLETED UPPER VALVE BODY.

Copyright © 2004 AT SG

4. Cleanall upper andlower valve body parts
thoroughly and dry with compressed air.

5. Install each valvetrain back intotheir bores
exactlyasshowninFigure102, lubricating
themwithMercon® V asthey areinstalled.

6. Extracareherewill eliminatesomeof the
troublesome problemsencountered | ater.

7. Lay thecompl eted lower valvebody on aflat
work surface, asshowninFigure 105.

8. Install thetwo valvebody dowels, asshownin
Figure 105, if you havenot already done so.

9. Install thelower valvebody to spacer plate
gasket over dowelsand ontolower valve body,
asshowninFigure105.

10. Install thevalvebody spacer plateover dowels
ontolower valvebody, asshownin Figure 105.

11. Install spacer plateto upper valvebody gasket
over dowelsonto spacer plate (SeeFigure 105).
Note: Later modelshavetheupper gasket
moldedtothespacer plate.

12. Install the compl eted upper valvebody over
dowelsand onto the upper gasket, asshown
inFigure105.

13. Install 5valvebody bolts32 mmlength, inthe
positionsshownin Figure 106, andjust finger
tighten at thistime.

Continued on Page 60

VALVE BODY BOLTS
32 MM LENGTH
(5 REQUIRED)
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Figure 105

Figure 106
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VALVE BODY BOLTS
40 MM LENGTH
(9 REQUIRED)

Copyright © 2004 AT SG

Figure 107

VALVE BODY BOLTS
59 MM LENGTH
(5 REQUIRED)

COMPLETED
SOLENOID BODY

43 SHIFT SOLENOID "C" ACCUMULATOR SPRING.
44 SHIFT SOLENOID "C" ACCUMULATOR PISTON.

Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
UPPER AND LOWER VALVE BODIES (CONT'D)

14. Install 9 valve body bolts40 mmlength, inthe
positionsshownin Figure 107, andjust finger
tightenat thistime.

15. Install shift solenoid " C" accumulator spring
and pistoninto lower valvebody, asshownin
Figure108.

16. Place the compl eted solenoid body with gasket
intothelower valvebody dowel pinholes, as
showninFigure108.

17. Install 5 solenoid body bolts59 mmIength, in
thepositionsshownin Figure 108, and finger
tighten at thistime.

18. Now you cantorqueall valvebody boltsto,
9Nem(80in.lb.), asshowninFigure 109, and
install two new valve body to caseseals.

19. Set thecompl eted valve body assembly aside
for thefinal assembly process.

VALVE BODY TO
CASE SEALS (2)

N
Copyright © 2004 AT SG

Figure 108
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Figure 109
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COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP

1. Rotatetransaxlecaseinthefixture, asshown
inFigure110.

2. Securethefinal driveinput gear assembly, by
installing thefinal driveinput gear holding
tool 307-413, asshowninFigure 110.

Note: Thetransaxlewill berotated several

timestoremovethebearingretainer nut. > S
Topreventthefinal driveinput gear from <
fallingout,it" Must" besecured. (&

3. Lock thefinal driveinput gear into position A

Technical Service Information

using thepinsonthetool that gointoholesin o
theinput gear (SeeFigure110). °e &

4. Rotatethetransaxle 180 degreessothat end
cover sideisfacingup (SeeFigure111). —
Note: Thetwo staked areason thenut must =
bepushed away fromtheflatson thefinal \ | J\
driveinput gear beforethebearingretainer
nut can beremoved.

5. Install thefinal driveinput nut socket 307-414

REMOVAL TOOL
307-414
)
S
~
/

Copyright © 2004 ATSG

andwrenching plate, asshowninFigure 111.
6. Loosen theretainer nut withthetools.
7. Removethe specia toolsand removethefinal
driveinput gear retaining nut, asshownin

Figurel12.

Continued on Page 62

Figure 111

HOLDING TOOL
307-413

FINAL DRIVE INPUT
GEAR RETAINING NUT
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Figure 110
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COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)

8. Rotatethetransaxle 180 degreesand | oosen, 11. Rotatethetransaxle 180 degreesagain, remove
but do not removethethreeboltsretaining the final driveinput gear holding tool, asshownin
holdingtool, asshowninFigure113. Figure115.

9. Rotatethetransaxle 180 degreesagain, and 12. Removethefinal driveinput gear fromthe
gently tap onthefinal driveinput gear shaft transaxlecase, asshowninFigure115
toloosenitfromthebearing.

10. Removetherear bearing fromtransaxle, as Continued on Page 63

showninFigurel14.

LOOSEN BOLTS 3 ONLY
DO NOT REMOVE

Copyright © 2004 AT SG

Figure 113 FINAL DRIVE INPUT
GEAR ASSEMBLY

FINAL DRIVE INPUT
GEAR REAR BEARING

Copyright © 2004 ATSG Copyright © 2004 AT SG

Figure 114 Figure 115

62

AUTOMATIC TRANSMISSION SERVICE GROUP




Technical Service Information

CRUSH SLEEVE

FINAL DRIVE INPUT
GEAR FRONT BEARING

Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)
13. Removeand discard thefinal driveinput gear

crushsleeve, asshowninFigure116.

14. Removeand replacethetaperedroller bearing,
asshowninFigure 116, using the proper tools
and hydraulic presstoremoveand replace.

15. After new taperedroller bearingispressed on,
install anew crushsleeve (SeeFigurel17).

18. Set final driveinput gear assembly asidefor the
moment, whilewe preparetoinstall it.

19. Removeall threebearing racesfromtransaxle
caseusing aslidehammer with proper adapter,
asshowninFigure118.

20. Install new final driveinput bearing cupusing
theproper driver, asshowninFigure118.

Continued on Page 64

Figure 116

INSTALL NEW
CRUSH SLEEVE

Copyright © 2004 AT SG

REMOVE WITH
SLIDE HAMMER

HANDLE
205-153

BEARING CUP ADAPTER
308-163

FINAL DRIVE INPUT
GEAR BEARING CUP

Copyright © 2004 AT SG

Figure 117
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COMPONENT REBUILD SECTION
HANDLE REMOVE WITH
205-153 SLIDE HAMMER
BEARING CUP
ADAPTER 307-418
TRANSFER SHAFT

BEARING REPLACEMENT AND SET-UP (CONT'D)
GEAR BEARING CUP

21. Install lubeoil funnel intotransfer shaft cup
borein case, asshowninFigure 119.

22. Install new transfer shaft bearing cup into case,
using proper driver, asshownin Figure 119.

23.Install new differential case bearing cupinto
caseusing proper driver (SeeFigure120).

24. Rotatetransaxle caseinfixture 180 degrees, as
showninFigure121.

25. Removerear final driveinput gear bearing cup
using slidehammer, asshowninFigure121.

LUBE OIL
FUNNEL

Continued on Page 65

Figure 119
REMOVE WITH
HANDLE SLIDE HAMMER
205-153
BEARING CUP

ADAPTER 205-118 FINAL DRIVE INPUT

GEAR BEARING CUP
DIFFERENTIAL CASE
BEARING CUP
)
T

= h o O
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Figure 120 Figure 121
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COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)

26. Install new final driveinput gear bearing cup
usingtheinstaller, asshowninFigure122.

27. Rotatetransaxlecaseinfixture 180 degrees,
asshowninFigure123.

28. Install thefinal driveinput gear assembly into
transaxlecase, asshowninFigure123.

29. Install thefinal driveinput gear holding tool
307-413, asshowninFigure 123, and tighten
all threebolts.

30. Lock thefinal driveinput gear into position
usingtheholdingtool (SeeFigure124).

Continued on Page 66

FINAL DRIVE INPUT GEAR
CUP INSTALLER 205-024

FINAL DRIVE INPUT
GEAR BEARING CUP

Copyright © 2004 ATSG

FINAL DRIVE INPUT GEAR
HOLDING TOOL 307-413

FINAL DRIVE INPUT
GEAR ASSEMBLY

Copyright © 2004 AT SG
Figure 123

FINAL DRIVE INPUT GEAR
HOLDING TOOL 307-413

Figure 122

Figure 124
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COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)

31. Rotatethetransaxle 180 degreesagain so that
end cover sideisfacingup (SeeFigure125).

32. Install thenew final driveinput gear bearing
cone, asshownin Figure125.

33.Install anewfinal driveinput bearing retainer
nut, asshownin Figure 125.
Note: Requiresanewnutasitwill once
again havetobe" staked" .

34. Install thefinal driveinput nut socket 307-414
andwrenching plate (SeeFigure126).
Note: Averyhightighteningtorqueis
requiredtocrushthenew collapsiblesleeve
for correct bearing preload.

35. Torquethefinal driveinput bearing nut to,
450 Nem (332ft.Ib.), asshownin Figure 126.

36. Measuretherotating torquewithinch pound
torquewrench, asshowninFigure127, which
shouldbe0.3-0.6 Nem (2.65t05.30in.Ib.).
Note: If rotatingtorqueistoolow, tighten the
bearingretainer nutand check therotating
torqueagain.
Note: If therotatingtorgueistoo high, you
must install another new crush sleeve, tighten
thebearingretainer nutand check rotating
torqueagain.

TORQUE NUT TO
450 NeM (332 FT.LB.)

IOJ

Z/ ~——
T | =

O

7t
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Figure 126

37.1f therotating torqueiswithin specification,
removethetools, and stakethe bearing retainer
nut against theflatsonfinal driveinput gear
shaft usingahammer and punch.

Continued on Page 67

RETAINING NUT

FINAL DRIVE INPUT
GEAR BEARING CONE

Copyright © 2004 AT SG

ROTATING TORQUE SHOULD BE
0.3-0.6 Nem (2.65 - 5.30 IN.LB.)

Copyright © 2004 ATSG

Figure 125

66

Figure 127
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SEAL INSTALLER
307-256
RIGHT HAND

AXLE SEAL

COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)
38. Removethedifferential bearing cup usingthe

slidehammer, asshownin Figure 128.

39. Removethedifferential bearing cup selective
shim, asshowninFigure128.

Note: Donotinstall newdifferential bearing
cupatthistime. Itwill beinstalledlater.

40. Removethetransfer shaft bearing cup using
theslidehammer, asshownin Figure 128.

41. Removethetransfer shaft bearing cup selective
shim, asshowninFigure128.

Note: Donotinstall thenewtransfer shaft
bearing cup at thistime. Itwill beinstalled
later.

42. Turntheempty bell housing over andinstall a
new right hand axle seal usingthe proper seal
installer, asshowninFigure 129.

Note: Theleft hand axleseal in caseusesthe
sameinstaller and can beinstalled now.

USE SLIDE HAMMER
TO REMOVE

TRANSFER SHAFT
BEARING CUP DIFFERENTIAL

BEARING CUP

Copyright © 2004 AT SG

Figure 129

43. Removeand replacethetwo transfer shaft
bearing cones, asshowninFigure 130, using
the proper adaptersand ahydraulic press.

Continued on Page 68

TRANSFER SHAFT
BEARING CONE

:U\:

TRANSFER SHAFT
AND GEAR

S

TRANSFER SHAFT
BEARING CONE

Copyright © 2004 AT SG

Figure 128

AUTOMATIC TRANSMISSION SERVICE GROUP

Figure 130

67




Technical Service Information

COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)
43. Removeandreplacethetwo differential case
bearing cones, asshowninFigure131, using
the proper adaptersand ahydraulic press.
44. | nstall compl eted transfer shaft assembly into
transaxlecase, asshowninFigure 132.

DIFFERENTIAL HOUSING
BEARING CONE

DIFFERENTIAL
ASSEMBLY

DIFFERENTIAL HOUSING

BEARING CONE Copyright © 2004 ATSG

45, Install parking pawl springintothecaseand
over thecasecastingdowel (SeeFigure133).

46. Install the parking pawl abutment, asshownin
Figure133.

47. Install the parking pawl into caseandinstall the
pivot pin, asshownin Figure 133.

48. Install the park pawl springinto holein parking
pawl usingapair of pliers (SeeFigure133).

49. Install the parking pawl cover, asshownin
Figure 134, install retaining boltsand torqueto
13Nem (10ft.Ib.)

Continued on Page 69

PIVOT PIN

PARKING
PAWL

PARKING PAWL

\ SPRING
‘*I

ABUTMENT
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Figure 131

Figure 133

TRANSFER SHAFT
ASSEMBLY

Copyright © 2004 AT SG

PARKING PAWL
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Figure 132
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Figure 134
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COMPONENT REBUILD SECTION

DIFFERENTIAL

! TRANSFER SHAFT
BEARING REPLACEMENT AND SET-UP (CONT'D) BEARING CUP CANSFER SHiAr

50. Install the completed differential assembly into
thetransaxlecase, asshowninFigure 135.

51. Install thenew differential bearing cup onto
thedifferential bearing cone, asshownin
Figure136.

52. Install the new transfer shaft bearing cup onto
thetransfer shaft bearing cone, asshownin
Figure 136.

Note: For thenext stepyou will needthe
Shim Selection Tool Set (308-164) andthe
Differential and Transfer Gear Bearing
Shim Gauge (307-417).

53. Placethesix spacersfromthe Shim Selection
Tool Set (308-164) inthepositionsthat are
showninFigure137.

. Figure 136
Continued on Page 70

SPACERS FROM 308-164 SET
6 REQUIRED IN POSITIONS SHOWN

DIFFERENTIAL

ASSEMBLY

Figure 135 Figure 137
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COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)

54. Install differential casebearing shimselection
gaugefrom 307-417 onthedifferential case
bearing, asshowninFigure138.

55. Install thetransfer shaft bearing shim selection
gaugefrom (307-417) onthetransfer shaft
bearing, asshowninFigure 138.

56. Placethe converter housing carefully over the
transaxlecase, asshownin Figure 139.

57.Install twolong boltsfromthe Shim Selection
Tool Set (308-164) inthepositionsthat are
shownin Figure 140.

58. Install four shorter boltsfrom Shim Selection
Tool Set (308-164) intheremaining four
positions.

59. Torquethesesix boltsto5Nem (45in.lb.).

Continued on Page 71

CONVERTER

DIFFERENTIAL/TRANSFER GEAR
BEARING SHIM GAUGE 307-417

Figure 139

FOUR
SHORTER BOLTS

Figure 138

70

Figure 140
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COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)

60. Removethesix boltsand removetheconverter
housing fromthetransaxle (SeeFigure140A).
61. M easurethe depth of the plunger onthe special
tool (307-417) for thedifferential casebearing,
using adepthmicrometer (SeeFigure141).
Note: Recordthisdimension for differential.
62. M easurethe depth of the plunger onthe special
tool (307-417) for thetransfer shaft bearing,
using adepth micrometer (SeeFigurel42).
Note: Recorddimension for transfer shaft.
63. Removeall special toolsfromtransaxle.

Continued on Page 72

DIFFERENTIAL MEASUREMENT

DEPTH
MICROMETER

Figure 141

CONVERTER
HOUSING

TRANSFER SHAFT MEASUREMENT

DEPTH
MICROMETER

Figure 140A

Figure 142
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DIFFERENTIAL BEARING SHIM - SELECTION CHART

Figure 143
COMPONENT REBUILD SECTION SELECTED
BEARING REPLACEMENT AND SET-UP (CONT'D) DIFFERENTIAL
64. Using thedimension that you recorded from BEARING SHIM
differential tool, select thecorrect differential \CD
bearing shimfromthechartin Figure 143. B

65. Install the selected shimfor thedifferential
bearing intothe converter housing, asshown
inFigure144.

Continued on Page 73
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Figure 144

72
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TRANSFER SHAFT BEARING SHIM - SELECTION CHART

Figure 145

SELECTED
TRANSFER SHAFT

COMPONENT REBUILD SECTION BEARING SHIM \<>

BEARING REPLACEMENT AND SET-UP (CONT'D)

66. Using thedimensionthat you recorded from
transfer shaft tool, select correct transfer shaft
bearing shimfromthechartin Figure 145.

67. Install the selected shimfor thetransfer shaft

bearing intothe converter housing, asshown
inFigure146.

Continued on Page 74
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Figure 146
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COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)

68. Install thedifferential bearing cup usingthe
proper adapter, asshowninFigure 147.

69. Install thetransfer shaft bearing cup usingthe
proper adapter, asshowninFigure 147.

70. Apply aone-millimeter (1 mm) thick bead of
UltraSilicone Seal ant (or equivalent) onthe
transaxle case sealing areafor the converter
housing, asshownin Figure 148.

71. Install the compl eted converter housing onthe
transaxlecase, asshowninFigure 148, and
ensureitisover aignment dowels.

72.1nstall 15 converter housingto caseboltsinthe
locationsshowninFigure 149.

Continued on Page 75

ADAPTER
307-418

TRANSFER SHAFT
BEARING CUP

ADAPTER
205-118

DIFFERENTIAL

BEARING CUP\©

Copyright © 2004 AT SG

COMPLETED

CONVERTER
HOUSING

CONVERTER HOUSING BOLTS
(15 REQUIRED)

1 MM BEAD OF
SILICONE

Copyright © 2004 AT SG

Figure 148
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Figure 147

Figure 149
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Figure 150

2-4 SERVO COVER
"O" RING SEAL

2-4 SERVO
PISTON

2-4 SERVO PISTON
RETURN SPRING

GROOVE

Copyright © 2004 AT SG

COMPONENT REBUILD SECTION
BEARING REPLACEMENT AND SET-UP (CONT'D)

72.Torqueall 15 converter housingto casebolts
to22Nem (16ft.Ib.) (SeeFigure150).

TRANSMISSION ASSEMBLY

INTERNAL COMPONENTS

1. Install 2-4 servo piston return spring intothe
2-4servobore, asshowninFigure151.

2. Install anew 2-4 servo piston assembly intothe
2-4servobore, asshowninFigure151.

3. Install new 2-4 servo cover "O" ring seal into
thegroovein case, asshowninFigure151.

4. Install the 2-4 servo cover and threeretaining
bolts, asshowninFigure152.
Note: The3boltsmust belooselyinstalled,
then tightenedin sequenceto compressthe

2-4servo spring evenly.

5. Torquethethree2-4 servo boltsevenly to

13Nem (10ft.Ib.).

Continued on Page 76

RETAINING

INTERMEDIATE/OVERDRIVE
SERVO COVER

Copyright © 2004 AT SG

Figure 151

Figure 152
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RETAINING
BOLT

INTERNAL CONTROL
LEVER ASSEMBLY

TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

6. Install theinternal control lever assembly into
transaxlecase, asshowninFigure 153, and
ensurethat parking rodisengaged properly
with theparking pawl.

7. Install theretaining bolt loosely at thistime.

8. Lubricatethemanual lever shaft"O" ring seals
andinstall themanual lever shaft, asshownin
Figure154.

9.Alignthemanual lever shaftinsideof internal
control lever assembly andinstall new roll pin,
asshowninFigure155.

10. Check the operation of themanual linkageand
ensurethat park rod engagesthe parking pawl
without binding. Torquetheinternal control
lever boltto 13Nem (10ft.Ib.).

Continued on Page 77

MANUAL LEVER
SHAFT
Copyright © 2004 AT SG

Copyright © 2004 ATSG

76

Figure 154

Figure 155
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NEUTRAL/DRIVE

ACCUMULATOR

1-2
ACCUMULATOR

TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

11. Install the 1-2 accumul ator piston and springs
intheboreclosest tothe converter housing, as
showninFigure156.

12. Install the neutral/drive accumul ator piston and
springsin casebore, asshownin Figure 156.
Note: Each of thetwo accumulatorshavetwo
springs. All four springsaredifferent sizes.
Spring specificationsarelistedin Figure 156.
Thetwoaccumulator pistonsarethesame.

13. Install anew "O" ring on the connector of the
internal wireharness, lubricateandinstall the
internal wire harnessthroughthecasebore
until thetabslock itinto position, asshownin
Figurel57.

14. Install the pre-assembl ed val ve body assembly
ontotransaxlecase, asshownin Figure 158.
Note: Ensurethat manual valveisengaged
withinternal lever and V.B. isover dowels.

15. Install eleven 40 mmlength boltsand two
71 mmlength boltsinthepositionsthat are
showninFigure158.

Continued on Page 78

71 MM LENGTH
VALVE BODY BOLTS
(2 REQUIRED)

NEUTRAL-DRIVE OUTER 1-2 OUTER
FREE LENGTH -------—- 2.945" FREE LENGTH --------—- 2.655 40 MM LENGTH
DIAMETER ------cnecen 824" D)1=/ S— 824" VALVE BODY BOLTS
WIRE DIAMETER --------- .089" WIRE DIAMETER --------- 137" (11 REQUIRED)
COLORI.D. -=-=-=-=-=--- NONE COLORI.D. ----------- YELLOW
NEUTRAL-DRIVE INNER 1-2 INNER
FREE LENGTH =------- 2.145" FREE LENGTH ---------- 2.655"
D]V — 610" D)=/ — 510"
WIRE DIAMETER --------- .094" WIRE DIAMETER --------- .087"
COLORI.D. ---=-=-=----- NONE COLORI.D. -=-=-=----- YELLOW
Copyright © 2004 AT SG
Figure 156
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Figure 157

Figure 158
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INTERNAL HARNESS CONNECTOR COLOR IDENTIFICATION

SHIFT SOLENOID "B"
HARNESS CONNECTOR
IS "BLACK"

SHIFT SOLENOID "A"
SHIFT SOLENOID "D" HARNEFSS"S\/E){}[IS'ECTOR
HARNESS CONNECTOR

IS "BLUE EPC SOLENOID
HARNESS CONNECTOR

IS "BLACK"
SHIFT SOLENOID "E"
HARNESS CONNECTOR
IS "GREEN"
B = BLACK
G = GREEN
SHIFT SOLENOID "C" L = BLUE
HARNESS CONNECTOR N = NEUT OR WHITE
IS "WHITE"
Copyright © 2004 AT SG
Figure 159
TRANSMISSION ASSEMBLY

INTERNAL COMPONENTS (CONT'D) CAUTION: It is mandatory that the internal wire
16. Torqueall of thevalvebody to caseboltsto harness connectors be connected to the proper

9Nem (80in.Ib.), asshownin Figure 160. solenoids. Figure 159 provides you the internal
17. Install the individual solenoidinternal harness harness connector colors that should be connected

connectorstotheir respective solenoids, as to the individual solenoids. The color of the

showninFigure159and 161. connector that should be connected to that solenoid
18. Install the solenoid ground wirebolt through isalso cast into the valve body, as shown in Figure

thewireterminal, asshowninFigure 161, and 159.

torqueto 10Nem(89in.Ib.). Continued on Page 79

SOLENOID GROUND
INTERNAL WIRE BOLT
WIRE HARNESS &

Copyright © 2004 ATSG Copyright © 2004 AT SG
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Figure 160 Figure 161
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TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

19. Install anew "O" ring onto the new filter, as
showninFigure162, and lubricatewith small
amount of Trans-Jel®.

20. Install thefluidfilter assembly into the bore of
thevalvebody, asshowninFigure 162.

21. Install thefluid temperature sensor by snapping
itinto positiononthefilter (SeeFigure 163).

22.Apply aone-and-a-half (1.5 mm) bead of
L octite® 5699 sealant (or equivalent) tothe
transaxle pan surface.

23. Check thefilter, solenoid connections, ground
wirebolt tight, linkage engage park pawl, one
moretimebeforeweinstall the pan.

24. Install thetransaxlefluid pan, asshownin
Figure163.

25. Install thetwenty fluid pan boltsand torqueto
7Nem(62in.1b.), asshowninFigure 164.

Continued on Page 80

FLUID
FILTER

FLUID FILTER

Copyright © 2004 AT SG

PAN BOLTS
(20 REQUIRED)

SENSOR

Copyright © 2004 AT SG

Figure 163

TORQUE TO
7 NeM (62 IN.LB.)
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Figure 162

Figure 164
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6 LOW SPRAG INNER RACE RETAINING SNAP RING.

7 LOW SPRAG INNER RACE.

8 LOW/REVERSE CLUTCH PISTON "BELLVILLE" RETURN SPRING.
9 LOW/REVERSE CLUTCH PISTON.

Copyright © 2004 ATSG

INTERNAL COMPONENTS (CONT'D)

26. Rotatetransaxleinfixture sothat end cover
surfaceisfacing up, asshowninFigure 165.

27. Lubricateandinstall thelow/reverseclutch
mol ded piston, asshownin Figure 165.

28.Install the"Bellville" low/reverseclutch piston
return spring, asshowninFigure 165.

29. Install thelow spraginner race, asshownin
Figure 165.

Note: Thelowspraginner racealso servesas
bellvillereturn springretainer.

30. Install thelow spragraceretaining snapring, as
showninFigure165, and ensurethatitisfully
seated inthegroove.

31. Install thelow/reverseclutch cushion (cone)
spring ontop of thelow reverseclutch piston
inthedirection showninFigure 166.

Continued on Page 81

5 LOW/REVERSE CLUTCH CUSHION PLATE (CONE).
Copyright © 2004 AT SG
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Figure 165

Figure 166
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TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

32.Install thelow/reverseclutch platesbeginning
with asteel plateand alternatingwithfrictions
until you haveinstalledfiveof each, asshown
inFigure167.
Note: Friction platesshould besoakedin
Mercon® V fluidfor 15 minutesbefore
installation.

1 LOW/REVERSE CLUTCH BACKING PLATE "SELECTIVE" SNAP RING.
2 LOW/REVERSE CLUTCH BACKING PLATE.

3 LOW/REVERSE CLUTCH FRICTION PLATES (5 REQUIRED).

4 LOW/REVERSE CLUTCH STEEL PLATES (5 REQUIRED).

Copyright © 2004 AT SG

33.Install thelow/reverseclutch backing plate, as
showninFigure167.

34. Install the selectivelow/reverse clutch backing
platesnapring, asshowninFigure167.

35. Measurethe clearance between the snap ring
andthebacking platewith afeeler gauge, as
showninFigure168.

36. Thelow/reverseclutch clearance should be
2.2t02.5mm(.087" t0.098"), asshownin
Figure 168.

37. Changetheselective snap ring asnecessary to
obtainthecorrect specification, asshownin
Figure 168.

Continued on Page 82

LOW/REVERSE CLUTCH CLEARANCE
2.2-2.5MM (.087" - .098")

Selective Thickness Snap Rings Available
1.75t0 1.85 mm (.069" to .073")
1.95t0 2.05 mm (.077" to .081")
2.15t02.25 mm (.085" to0.089")
2.351t0 2.45 mm (.093" to .097")
2.551t02.65 mm (.100" to .104")
2.751t02.85 mm (.108" to.112")
2.9510 3.05 mm (.116" to.120")
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Figure 167

Figure 168
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PLANETARY GEARSET
ASSEMBLY

Copyright © 2004 ATSG

Figure 169

TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

38. Install the pre-assembled planetary gearset, as
showninFigure 169, by rotating inacounter-
clockwisedirectionand ensurethat itisfully
seated over low sprag inner race.

Note: Must engagesplinesintoinput gear,
splineson low/reversefrictions, and sprag

ontoinner race.

39. After installation, check for proper rotation of
sprag assembly. Gearset should freewheel in
acounter-clockwisedirectionandlock inthe
clockwisedirection, asshowninFigure170.

40. Install the pre-assembled direct/reverseclutch
housing, asshowninFigure171, by rotating

into position.

Continued on Page 83

PLANETARY GEARSET SHOULD FREEWHEEL
COUNTER-CLOCKWISE AND LOCK
CLOCKWISE AFTER INSTALLATION

IN THE TRANSAXLE CASE

Copyright © 2004 AT SG

DIRECT/REVERSE
CLUTCH HOUSING

Lopyright © 2004 ATSG

Figure 170
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TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

41. Install thedirect clutch hub bearing raceonto
completed end cover, asshowninFigure172.
Note: Thisistheselectiveracetosetthe
transaxleendplay.

42. Temporarily, install thedirect clutch bearing
withtheneedlesfacing down, asshownin
Figurel172.

43. Install the"H" gauge ontothetransaxle, as
showninFigure173, adjust thecenter stem
sothat it restsondirect clutch housing bearing
surfaceand tightenlocking screw.

44. Turnthe"H" gaugeover and set ontop of the
end cover with selectiveand bearingin place,
asshowninFigurel174.

45. Measure between thestem of "H" gaugeand
thebearing surface, asshowninFigure 174,
to check transaxleend play.

46. Transaxleend play should be,009" t0.019",
asshowninFigurel74.

47. Changethe sel ective bearing race asnecessary
to obtain specification. Refer to chart below
for availabledirect clutch bearing races.

Part Number Race Thickness
XS47-7G262-AB 1.775-1.825mm (.070" t0.072")
XS47-7G262-BB 1.925-2.025mm (.078" t0.080")
XS47-7G262-CB 2.175-2.225mm (.086" t0.088")
XS4z7-7G262-DB 2.375-2.425mm(.093" t0.095")
XS47-7G262-EB 2.575-2.625mm (.101" t0.103")

Continued on Page 84
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Figure 173

COMPLETED
END COVER

TRANSAXLE END PLAY SHOULD BE
.009" 70 .019"

108 NUMBER 1, DIRECT CLUTCH HUB THRUST BEARING COMPLETED
109 DIRECT CLUTCH HUB BEARING RACE (SELECTIVE). END COVER
Copyright © 2004 ATSG Copyright © 2004 ATSG
Figure 172 Figure 174
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TRANSMISSION ASSEMBLY

INTERNAL COMPONENTS (CONT'D)

48. Install thenumber 1, direct clutch housing
thrust bearing, withthe needlesfacing up, as
showninFigure175.

e CEATEHL OIS, 49. ngtall intermediate/overdrive band assembly,

asshowninFigure176.

50. Install two new end cover tocase"O" ring
sealsintothe pocketsinthecase, asshownin
Figure176, andretainwith Trans-Jel®.

51. Temporarily install the 2-4 band anchor bolt,
asshowninFigurel77.

Continued on Page 85
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INTERMEDIATE/OVERDRIVE
BAND ANCHOR BOLT
(SELECTIVE)
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107 INTERMEDIATE/OVERDRIVE BAND ASSEMBLY. ) J @//
112 END COVERTO CASE "O"RING SEALS (2 REQUIRED). v
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Figure 177
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TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

52. Install the sel ected bearing race onto theend
cover andretainwith Trans-Jel®, asshownin
Figurel78.

53. Apply one-millimeter (1 mm) thick bead of
UltraSilicone Sealant (or equivalent) tothe
end cover surface, asshowninFigure178.

54. Install the compl eted end cover ontotransaxle,
asshowninFigure179.

Note: Ensurethat” O" ringsealsarestill in
place, asshownin Figurel179.

55. Install thenineend cover retaining bolts, as
showninFigure179.

56. Torquethenineend cover retaining boltsto
22 Nem (16ft.Ib.), asshowninFigure 180.

Continued on Page 86

SELECTED
BEARING RACE

1 MM THICK BEAD
OF SILICONE SEALANT
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10

10 END COVER RETAINING BOLTS (9 REQUIRED).
111 END COVER ASSEMBLY.
112 END COVERTO CASE "O"RING SEALS (2 REQUIRED).
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Figure 179
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Figure 178
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TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

57. Removethe sel ective 2-4 band anchor bolt, as
showninFigure181, andinstall the 307-416
Band Select Gauge.

58. Tighten the band sel ect gauge bolt downto
5Nem(45in.lb.), and then back the bolt out
exactly 3-1/2turns.

59. Whileholding the band select gaugeboltin
that position, lightly seat the nut and washer
against thecase.

60. Removetheband select gaugefromthecase,
without changing the position of nut on bolt.

61. Measurethedistancefrom end of thegauge
tothewasher, asshowninFigure 182.

62. Changethe selectivebolt asnecessary to get
the correct anchor using chartin Figure 182.

63. Install the sel ected band anchor bolt and torque
to45Nem (33ft.Ib.), asshowninFigure 183.

Continued on Page 87

INTERMEDIATE/OVERDRIVE
BAND SELECT GAUGE
307-416

Bolt Number

Bolt Length

1

36.0 mm (1.417")

36.5 mm (1.437")

37.0mm (1.457")

37.5mm (1.476")

38.0 mm (1.496")

INTERMEDIATE/OVERDRIVE INTERMEDIATE/OVERDRIVE
BAND ANCHOR BOLT BAND SELECT GAUGE
(SELECTIVE) 307-416

NUT

38.5mm (1.516")

N|o|jolh~|wW]IN

39.0 mm (1.535")

Copyright © 2004 AT SG

Figure 182

Figure 181

86

Figure 183

AUTOMATIC TRANSMISSION SERVICE GROUP



Technical Service Information

TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)

64. Rotate thetransaxle 180 degrees so that bell
housingisfacingup, asshowninFigure184.

65. Install theforward clutch hub, asshownin
Figure 184, by starting onto the splinesand
thentapping it downand over thecir-clip.

66. Install thecompleted forward clutch housing,
asshowninFigure 185, by rotating back and
forthuntil all clutch platesareengaged onthe
forward clutch hub.

67. Install theforward clutch housingto oil pump

support thrust washer, asshownin Figure 185.

Continued on Page 88

FORWARD
CLUTCH HUB

Copyright © 2004 AT SG
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FORWARD CLUTCH
THRUST WASHER

FORWARD CLUTCH
HOUSING ASSEMBLY

Figure 184

Figure 185

AUTOMATIC TRANSMISSION SERVICE GROUP

87




Technical Service Information

Copyright © 2004 AT SG

Figure 186

OIL PUMP BOLTS
(7 REQUIRED)

OIL PUMP
ASSEMBLY

Copyright © 2004 AT SG

TRANSMISSION ASSEMBLY
INTERNAL COMPONENTS (CONT'D)
68. Install thecompleted oil pump assembly, as
showninFigure187.
Note: Lubricate" O" ringseal with small
amount of Trans-Jel® beforeinstallation.
69. Install the seven boltsthat securetheoil pump
tocaseinthelocationsshowninFigure 186.
Note: Graduallytighten each boltequallyto
pull theoil pumpinto position.
70. Torquetheoil pumpto caseretaining boltsto
22 Nem (16ft.Ib.), asshowninFigure 188.

Continued on Page 89

TORQUE BOLTS TO
22 NeM (16 FT.LB.)

Copyright © 2004 AT SG

Figure 187
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TURBINE SHAFT
SPEED SENSOR

BOLT

INSTALL NEW
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TRANSMISSION ASSEMBLY
EXTERNAL COMPONENTS
1. Install new " Q" ring seal onto turbine shaft
speed sensor, lubricate with small amount of
Trans-Jel® andinstall intothecasebore, as
showninFigure189.
2. Install speed sensor retaining bolt and torque
to9Nem (80in.Ib.) (SeeFigurel189).

3. Install new " O" ring onto output shaft speed
sensor, lubricatewith Trans-Jel® and install
intothecasebore, asshownin Figure 190.

4. Install speed sensor retaining bolt and torque
to9Nem (80in.Ib.) (SeeFigurel190).

Continued on Page 90
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RETAINING
BOLT
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RETAINING
BOLTS (2)

DIGITAL TRANSMISSION
RANGE SENSOR

Copyright © 2004 AT SG

Figure 191

DTR SENSOR
ALIGNMENT TOOL
307-415

Copyright © 2004 ATSG

TRANSMISSION ASSEMBLY
EXTERNAL COMPONENTS

5. Loosaly install thetransaxlerange sensor with
thetwo bolts, asshownin Figure191.

Note: Ensurethat” O" ringisin placeon
manual shaft (SeeFigurel191).

6. Install thetransaxlerange sensor alignment
tool 307-415, asshowninFigure 192.

Note: Alignment tool must beover theflats
on manual shaftand dowel intheholein
rangesensor (SeeFigurel92).

7. Withthealignment tool in place, torquethe
twoboltsto 10Nem (89in.1b.), andremove
thealignment tool.

8. Install theexternal manual control lever and
bolt, asshownin Figure 193, and torquebolt
to13Nem (10ft.Ib.).

Continued on Page 91

3
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VAR
(&
EXTERNAL MANUAL
SHIFT LEVER

RETAINING
BOLT
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Figure 192
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Figure 193
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TRANSMISSION ASSEMBLY
EXTERNAL COMPONENTS
9. Removethetransaxlefrom benchfixtureand

removemounting bracket fromtransaxle, as
showninFigure194.

10. Lubricatethe converter hub andinstall torque
converter using the 307-091 handlesasshown
inFigure195.

CONGRATULATIONS
YOU ARE FINISHED!

AUTOMATIC TRANSMISSION SERVICE GROUP

MOUNTING
BRACKET
307-410
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Figure 194

CONVERTER
HANDLES
307-091

Copyright © 2004 AT SG

Figure 195

91




Technical Service Information

8 mm

8 mm

8 mm

8 mm

BOLT IDENTIFICATION CHART

8 mm 8 mm

8 mm

8 mm 8 mm 8 mm

™ 01 M0 070 00 A1 [J10 [J10 07
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Grd Term Solenoid

Bolt

(1)
(14mm)

Pan
Bolts Bolts Sensor DTR
(7) (20) @) Se(gw Valge
15mm 19mm)  (23mm Body
tsmm) - (tomm) - (2amm) D) B e
32mm ody
( ) ©)
(40mm)
10 mm 10 mm 10 mm 10 mm 10 mm

V.B.
To Case
(1)
(40mm) =
Solenoid
Body
5
(59mm) V.B.
To Case
)
(71mm)
10 mm
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Pump Cover
To Pump Body
External
Cover Manual Internal (6)
(3) Lever Linkage Rear (24mm)  pymp To
(20mm) 1) Asse'( 1)' ibly Cover Case
(18mm) 9) (7
(23mm) (29mm) (29mm) Bell To
Case
(15
(40mm)
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TORQUE SPECIFICATIONS

Description Nem Ib.ft. Ib.in.
Oil Pump Sator to Oil Pump Body 13 10

Oil Pump to Case 22 16

Upper Valve Body to Lower Valve Body 9 80
Solenoid Ground Wire to Valve Body 10 89
Valve Body to Case 9 80
Oil Pan to Case 7 62
Final Drive Input Gear Nut 450 332

Converter Housing to Case 22 16

2-4 Servo Cover 13 10

Internal Linkage Assembly 13 10

End Cover to Case 22 16

Band Anchor Bolt 45 33

Turbine Shaft Speed Sensor 9 80
Output Shaft Speed Sensor 9 80
Transaxle Range Sensor to Case 10 89
External Manual Lever to Shaft 13 10

Parking Pawl Cover to Case 13 10

Oil Fill Tubeto Case 9 80
Fluid Requirements Mercon® V

Special Note:

When the battery has been disconnected and
reconnected, some abnormal drive symptoms may

occur while the vehicle relearns its adaptive
strategy. Thevehicle may need to bedriven for 10
miles(16 km) or moretorelearn thestrategy.

Figure 197
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SPECIAL TOOLS

Copyright © 2004 ATSG
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SPECIAL TOOLS

Copyright © 2004 ATSG
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SPECIAL TOOLS

Copyright © 2004 ATSG

96

Figure 200
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SPECIAL TOOLS

Copyright © 2004 ATSG

Figure 201
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SPECIAL TOOLS

Copyright © 2004 ATSG
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Figure 202
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SPECIAL TOOLS

Figure 203
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OIL PUMP EXPLODED VIEW

1 OILPUMP CONVERTER SEAL

2 OILPUMP BODY BUSHING

3 OILPUMP BODY TO CASE "D"RING SEAL

4 OILPUMPBODY

5 OILPUMP INNER GEAR

6 OILPUMP OUTER GEAR

7 OILPUMP STATOR/COVER

8 OILPUMP COVERTO BODY BOLTS (6 REQUIRED)

9 STATOR SHAFT/COVER BUSHINGS (2 REQUIRED)
10 STATOR SHAFT SEALING RINGS (2 REQUIRED)

Copyright © 2004 AT SG

100

Figure 204

AUTOMATIC TRANSMISSION SERVICE GROUP




Technical Service Information

~NO O~ WNPE

FORWARD CLUTCH EXPLODED VIEW

9

I 1l )) |

— '

=l
. FORWARD CLUTCH BACKING PLATE SNAP RING (SELECTIVE). 8. FORWARD CLUTCH APPLY PISTON.
. FORWARD CLUTCH BACKING PLATE. 9. FORWARD CLUTCH HOUSING ASSEMBLY.
. FORWARD CLUTCH FRICTION PLATES (4). 10. FORWARD CLUTCH HOUSING TO STATOR THRUST WASHER.
. FORWARD CLUTCH STEEL PLATES (4).
. RETURN SPRING RETAINER/BALANCE PISTON SNAP RING.
. RETURN SPRING RETAINER/BALANCE PISTON.
. FORWARD CLUTCH PISTON RETURN SPRING ASSEMBLY. Copyright © 2004 ATSG
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[ay
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CONVERTER HOUSING PARTS EXPLODED VIEW

14

11

. CONVERTER HOUSING ASSEMBLY.

. CONVERTER HOUSING AXLE SEAL.

. CONVERTER HOUSING TO CASE BOLTS (15 REQUIRED).
. TRANSFER GEAR BEARING CUP (2 REQUIRED).

. TRANSFER GEAR BEARING SHIM (SELECTIVE).

11.
14.

DIFFERENTIAL BEARING CUP (2 REQUIRED).
DIFFERENTIAL BEARING SHIM (SELECTIVE).

Copyright © 2004 AT SG
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DIFFERENTIAL GEAR PARTS EXPLODED VIEW

i

6
1. FINAL DRIVE INPUT GEAR BEARING RETAINING NUT. 8. TRANSFER GEAR ROLLER BEARING (2 REQUIRED).
2. FINAL DRIVE INPUT GEAR ROLLER BEARING (2 REQUIRED). 9. TRANSFER GEAR AND SHAFT
3. FINAL DRIVE INPUT GEAR BEARING CUP (2 REQUIRED). 10. TRANSFER GEAR BEARING SHIM (SELECTIVE).
4. TRANSAXLE CASE BEARING CUP SUPPORT SNAP RING. 11. DIFFERENTIAL BEARING CUP (2 REQUIRED).
5. FINAL DRIVE INPUT GEAR CRUSH SLEEVE. 12. DIFFERENTIAL ROLLER BEARING (2 REQUIRED).
6. FINAL DRIVE INPUT GEAR. 13. DIFFERENTIAL ASSEMBLY.
7. TRANSFER GEAR BEARING CUP (2 REQUIRED). 14. DIFFERENTIAL BEARING SHIM (SELECTIVE).
Copyright © 2004 AT SG
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DIRECT CLUTCH HOUSING EXPLODED VIEW

7 DIRECT CLUTCH BACKING PLATE "SELECTIVE" SNAP RING. 13 DIRECT CLUTCH PISTON RETURN SPRING.
8 DIRECT CLUTCH BACKING PLATE. 14 DIRECT CLUTCH APPLY PISTON.
9 DIRECT CLUTCH FRICTION PLATES (3 REQUIRED). 15 DIRECT CLUTCHHOUSING.

10 DIRECT CLUTCH STEEL PLATES (3 REQUIRED).
11 DIRECT CLUTCHBALANCE PISTON SNAP RING.
12 DIRECT CLUTCH BALANCE PISTON.
Copyright © 2004 ATSG

Figure 208
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REVERSE CLUTCH HOUSING EXPLODED VIEW

1 REARSUN GEAR ASSEMBLY RETAINING SNAP RING.

2 REAR SUN GEAR ASSEMBLY.

3 REAR SUN GEARTO DIRECTHUB, NO. 3, THRUST BEARING.
4 DIRECT CLUTCH HUB.

5 DIRECTHUBTO DIRECTHOUSING, NO. 2, THRUST BEARING.

6 DIRECT CLUTCH HOUSING ASSEMBLY, COMPLETE.

16 REVERSE CLUTCH BACKING PLATE "SELECTIVE" SNAP RING.

17 REVERSE CLUTCH BACKING PLATE.

18 REVERSE CLUTCH FRICTION PLATES (2 REQUIRED).

19 REVERSE CLUTCH STEEL PLATES (2 REQUIRED).

20 REVERSE CLUTCH PISTON BELLVILLE RETAINER SNAP RING.
21 REVERSE CLUTCH PISTON BELLVILLE SPRING RETAINER.

22 REVERSE CLUTCH PISTON BELLVILLE RETURN SPRING.

23 REVERSE CLUTCH PISTON.

24 REVERSE CLUTCH HOUSING ASSEMBLY.

Copyright © 2004 ATSG
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PLANETARY GEAR TRAIN EXPLODED VIEW

10 REARPLANETARY CARRIER RETAINING SNAP RING.

11 REARPLANETARY CARRIER ASSEMBLY.

12 FRONTPLANETARY SUN GEAR THRUSTBEARING (NUMBER5).
13 FRONTPLANETARY SUN GEAR.

14 FRONTPLANETARY SUN GEAR SNAPRING (CIR-CLIP).

15 FRONTPLANETARY CARRIER THRUSTBEARING (NUMBER 6).

16 FRONTPLANETARY CARRIER/REAR RING GEAR ASSEMBLY.

17 FRONTPLANETARY CARRIER RING GEAR AND HUB ASSEMBLY.
18 FRONTRING GEAR AND HUB ASSEMBLY (REAR VIEW).

19 LOW SPRAG ASSEMBLY END BEARINGS (2 REQUIRED).

20 LOW SPRAG CAGE ASSEMBLY.

21 LOW SPRAG RETAINER.

Copyright © 2004 AT SG
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LOW/REVERSE CLUTCH PLATES EXPLODED VIEW

e

f
/ s
\ 2/

1 LOW/REVERSE CLUTCH BACKING PLATE "SELECTIVE" SNAP RING.
2 LOW/REVERSE CLUTCH BACKING PLATE.

3 LOW/REVERSE CLUTCH FRICTION PLATES (5 REQUIRED).

4 LOW/REVERSE CLUTCH STEEL PLATES (5 REQUIRED).

5 LOW/REVERSE CLUTCH CUSHION PLATE (CONE).

6 LOW SPRAG INNER RACE RETAINING SNAP RING.

7 LOW SPRAG INNER.

8 LOW/REVERSE CLUTCH PISTON "BELLVILLE" RETURN SPRING.

9 LOW/REVERSE CLUTCH PISTON.

Copyright © 2004 AT SG
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SOLENOID BODY EXPLODED VIEW

(SOME MODELS)
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20
1 SHIFTSOLENOID "B" 27 LOW/REVERSE SHIFT VALVE
2 SHIFT SOLENOID "A" AND "B" LARGE "O" RING SEAL 28 LOW/REVERSE SHIFT VALVE SPRING
3 SHIFT SOLENOID "A" AND "B" SMALL "O" RING SEAL 29 VALVE LINE-UP RETAINER (7 REQUIRED)
4 SHIFTSOLENOID "A" 30 SOLENOID PRESSURE REGULATOR VALVE SPRING
5 ELECTRONIC PRESSURE CONTROL (EPC) SOLENOID 31 SOLENOID PRESSURE REGULATOR VALVE
6 EPC SOLENOID "O" RING SEAL 32 UPPER VALVE BODY TO SPACER PLATE GASKET
7 SOLENOID RETAINING BOLTS (7 REQUIRED) 33 VALVE BODY SPACER PLATE
8 SOLENOID BODY TO LOWER V. B. ALIGNMENT DOWELS (2 REQ) 34 LOWER VALVE BODY TO SPACER PLATE GASKET
9 SOLENOID BODY TO SPACER PLATE GASKET, WITH SCREENS 35 TORQUE CONVERTER RELIEF VALVE SPRING
10 SOLENOID BODY SPACER PLATE 36 TORQUE CONVERTER RELIEF VALVE
11 SOLENOID BODY SPACER PLATE TO LOWER V. B. GASKET 37 TORQUE CONVERTER CLUTCH CONTROL VALVE SPRING
12 SPACER PLATE WITH MOLDED GASKETS (SOME MODELS) 38 TORQUE CONVERTER CLUTCH CONTROL VALVE
13 PWM SHIFT SOLENOID "C" 39 CLUTCH CONTROL VALVE SPRING
14 PWM SHIFT SOLENOID "E" 40 CLUTCH CONTROL VALVE
15 PWM SHIFT SOLENOID "D" 41 3-4SHIFTVALVE SPRING
16 PWM SHIFT SOLENOID RETAINING PLATE 42 3-4 SHIFTVALVE
17 PWM SHIFT SOLENOID LARGE "O"RING SEAL (3 REQUIRED) 43 SHIFT SOLENOID "C" ACCUMULATOR SPRING
18 PWM SHIFT SOLENOID MEDIUM "O" RING SEAL (3 REQUIRED) 44 SHIFTSOLENOID "C" ACCUMULATOR PISTON
19 PWM SHIFT SOLENOID SMALL "O" RING SEAL (3 REQUIRED) 45 SOLENOID SHIFT VALVE
20 SOLENOID BODY TO CASE BOLTS, 72mm LENGTH (2 REQUIRED) 46 SOLENOID SHIFT VALVE SPRING
21 MANUAL SHIFT VALVE 47 MAIN PRESSURE REGULATOR VALVE
22 SOLENOID BODY RETAINING BOLTS, 59MM LENGTH (5 REQUIRED) 48 MAIN PRESSURE REGULATOR VALVE SPRING
23 UPPER VALVE BODY CASTING 49 MAIN PRESSURE REGULATOR VALVE BORE PLUG
24 VALVEBODY TO CASE SEALS (2 REQUIRED) 50 MAIN PRESSURE REGULATOR VALVE BORE PLUG RETAINER
25 UPPER V. B.TO LOWER V. B. BOLTS, 32MM LENGTH (5 REQUIRED) 51 LOWERV.B.TO UPPER V. B. ALIGNMENT DOWELS (2 REQUIRED)
26 UPPER V. B.TO LOWER V. B. BOLTS, 40MM LENGTH (9 REQUIRED) 52 LOWER VALVE BODY CASTING
Copyright © 2004 AT SG
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UPPER AND LOWER VALVE BODY EXPLODED VIEW
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INTERNAL LINKAGE AND SERVO PARTS EXPLODED VIEW

MANUAL LEVER SHAFT.

MANUAL LEVER SHAFT"O"RINGS (2 REQUIRED).
MANUAL LEVER SHAFTROLL PIN.

INTERNAL CONTROL LEVER ASSEMBLY RETAINING BOLT.
INTERNAL CONTROL LEVER ASSEMBLY

2-4 SERVO COVER RETAINING BOLTS (3 REQUIRED).
2-4 SERVO COVER.

2-4 SERVO COVER TO CASE SEAL.

2-4 SERVO MOLDED PISTON ASSEMBLY.

2-4 SERVO PISTON RETURN SPRING.

Copyright © 2004 AT SG
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AIR PRESSURE CHECKS

Low/Reverse
Clutch

Reverse Ser
Clutch Vo
Apply

Forward
Clutch
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