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ATSG INTRODUCTION  Upced

FORD 4R100

The Ford 4R100 transmission is an updated version of the E4OD and was first introduced in the 1999 model
year, andiscurrently found in the F250, F350, F450 and F550 Super Duty trucks, E150, E250, E350, E450 vans
and the Expedition/Navigator/Excursion vehicles equipped withthe 5.4L, 6.8L, and 7.3L engines. Some of the
4R100 units are equipped with a Power-Take-Off (PTO) window on theleft hand side of the transmission case.
Therevisionsinthe 4R100 have created many new engineering changesthat have affected many of theinternal
and external partsthat will affect theservicing, repairing and overhaul of theseunits.

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.
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Technical Service Information

TRANSMISSION IDENTIFICATION
WITH POWER TAKE OFF OPTION

Note: PTOisavailableasan option on 8500 GVW or above, Super Duty
F-Seriestruckswith 6.8L gasolineand 7.3L Diesel engines.
Ford4R100transmissionson other modelsarenot PTO capable.

Month Day

—>BD- 9 C 17

Build 9=1999 A=Jan
Date 0=2000 B=Feb
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Transmission Model
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Build Date (Year, Month, Day)
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Figure 1
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Technical Service Information

TRANSMISSION
DESCRIPTION AND OPERATION
General Description

The Ford 4R100 automatic transmission is a four
forward speed unit with electronic shift control. Itis
designed for longitudinal powertrains for rear wheel
drivevehicles.

The 4R100 transmission features a four element
torque converter design that includes Torque
Converter Clutch (TCC) and agear train that includes
threeplanetary gearsets.

Some models provide for Power Take Off (PTO)
operation in all transmission shift lever positions.
During PTO operationin OD, 4th gear isdisabled.

The hydraulic control system of the 4R100 unit has
fiveelectronically controlled solenoidsfor:

o Shiftfeel, through linepressurecontrol.

o Shift scheduling, through shift valve position.

o ENginebraking during coast conditions.

o 1 CCapply (On/Off or Modulating).

Major I nternal Components
" Seven Friction Apply Elements’
e | ntermediate Band
e Coast Clutch, Multi-disc
e OverdriveClutch, Multi-disc
e | ntermediate Clutch, Multi-disc
e Direct Clutch, Multi-disc
e Forward Clutch, Multi-disc
e Low/ReverseClutch, Multi-disc

Three One-Way Clutches'

e OverdriveRoller Clutch
e | ntermediate Sprag
e LowRoaller Clutch

Three Simple Planetary Gearsets'
e Overdrive

e Forward

e Reverse

"Typical" Shift Quadrant I ndicator

PRND 21

Copyright © 2003 AT SG

Shift Quadrant I ndicator

Vehiclesequipped withthe4R100 transmission have
aTransmission Control Switch (TCS), alsoreferredto
as "Overdrive Cancel Switch", and a Transmission
Control Indicator Lamp (TCIL), located on the end of
themanual gear shift lever, asshowninFigure3. The
TCS is a momentary contact switch. When this
switchispressed, asignal issent to the PCM to allow
automatic shiftsfrom 1st to 4th gear or from 1st to 3rd
gear. After the TCS has been pressed the PCM turns
onthe TCIL lamp ("OFF"), to indicate that overdrive
hasbeen canceled, asshowninFigure 3.

The shift quadrant has the following positions, as
showninFigure2: P,R,N,D(2and 1.

(D position (TCS OFF) provides 1-2-3-4 automatic
upshiftsand downshifts. Coast braking occursin 4th
gear. (TCIL Not IHluminated)

(P position (TCS ON) provides 1-2-3 automatic
upshiftsand downshifts. Coast braking occursin 3rd
gear. (TCIL Huminated)

2 position provides a pull-in shift to 3rd gear with
coast braking. After an automatic downshift, a 2nd
gear hold occurswith coast braking.

1 position provides apull-in shift to 2nd gear with
coast braking. After an automatic downshift, a 1st
gear hold occurswith coast braking.

TCS
SWITCH

OVERDRIVE OFF

TCIL LAMP

Figure 2

Figure 3

AUTOMATIC TRANSMISSION SERVICE GROUP



Technical Service Information

FORD MOTOR COMPANY
4R100 ("PTO" Version Illustrated)

Overdrive | ntermediate
Clutch Clutch Low/Reverse
Clutch
5 Coast Direct Forward
Clutch Clutch  Clutch
(=)

(, E — ” j‘@ o

. =
— Z
2 4 2
Q Low GEAR RATIOS
Roller Clutch Reverse - 2.18
- 1st Gear - 2.71
: | ntermediate
R(?lver(érllveh I ntermediate Band 2nd Gear - 1.54
oller Clutc Sprag 3rd Gear - 1.00
4th Gear - 0.71
COMPONENT AND SOLENOID APPLICATION CHART
GEAR Fwd| Int | Dir |O.D.| Cst | Int L/R | O.D. Int Low SOLENOIDS
Clut [ Clut | Clut | Clut | Clut [Band | Clut |Roller | Sprag | Roller | SS1 | SS2 |CCS|TCC|EPC
Park/Neut On | Off | Off | Off [Mod
Reverse ON ON ON | Hold On | Off | Off | Off [Mod
OD-1st ON Hold Hold | On | Off |*Off |*On |Mod
OD-2nd ON | ON Hold | Hold On | On [*Off |*On |Mod
OD-3rd ON | ON | ON Hold Off | On [*Off |*On | Mod
OD-4th ON|ON | ON | ON Off | Off | Off |*On | Mod
OD-3rd** | ON | ON | ON ON Hold Off ] On | On |*On | Mod
M-2nd ON | ON ON | ON Hold | Hold On|{On| On |*On |Mod
M-1st ON ON ON Hold Hold | On | Off | On | Off |Mod

OD-3rd** = TCS" On" with TCIL illuminated showing " Off"

*On =1fthePCM determinesthat powertrain operating conditionsexist for TCC apply, the TCC solenoid may
beOn (Modulatingwith PWM TCC units) in anyforward gear except Manual 1st.

*Off =Will be" On" , if the TCSswitch ispushed.

Mod=Modulatingat all timesbythePCM andline pressurewill beregulated based on throttleposition,

engineload and vehiclespeed.
Copyright © 2003 AT SG
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Technical Service Information

PTO "GENERAL" REQUIREMENTS:

(2) Obviously the case must be PTO capable with
the cast-in window in the transmission wherethe
PTO unit mountsto thetransmission, asshownin
Figureb.

(2) Designed for use during Mobile (Some Models)
or Stationary conditions.

(3) PTOlisavailableasan optiononly on 8500 GVW
or above, Super Duty F-Series trucks with 6.8L
Gasoline and 7.3L Diesel engines. Ford 4R100
transmissions on other models are not PTO
capable.

(4) Battery voltage must be supplied to the
Powertrain Control Module (PCM) input pin 4
on gasoline models, or pin 66 on diesel models,
when the PTO isengaged. The processor uses
this information to raise EPC pressure to
approximately 55 PSI so that you do not burn the
coast clutch. This voltage must be provided by
thePTOinstaller.

(5) Shift Solenoid 2 and the Coast Clutch Solenoid
must beenergizedwhenthe PTOisturned ON.

"GENERAL" CONDITIONS FOR OPERATION

(1) Thevehicleisnotinthecrank or start mode.

(2) Thetransmission range selector must beintheP,
R, 0.D, 20r 1position. The PTOwill not operate
when selector isintheneutral position.

(3) PTO operation is inhibited when in cranking
mode, neutral, or 4th gear.

(4) Transmission only operates 1st through 3rd
gears. Computer strategy does not allow 4th
gear to engage, under any conditions.

(5) Transmission Fluid Temperature Sensor (TFT)
reading must be up to operating temperature.

GASOLINE ENGINE PTO OPERATION:

(1) PTO installer must obtain a"High Idle Throttle
Control" from an aftermarket source.

(2) Auxiliary Powertrain Control Module seen on
Page seven, doesnot work onthegasolineengine
models. APCM module worksonly onthe 7.3L
diesel engine.

(3) For stationary PTO operation an engine idle
speed of 1300 RPM isrequired.

(4) The Torgue Converter Clutch (TCC) engages
oncetheenginereaches1300 RPM.

Copyright © 2003 AT SG

Figure 5

TRANSMISSION FUNCTIONS
DURING PTO OPERATION:
(1) shift Solenoid 2 and Coast Clutch Solenoids are
turned on, the coast clutch activates and does not
allow 4th gear operation during PTO operation.

(2) Electronic Pressure Control (EPC) pressure is
raised to approximately 55 PSl. Thisiswhy the
coast clutch will be smoked in a short period of
time if a battery voltage wire is not supplied to
EEC input pin 4 (gasoline) or pin 66 (diesel)
when the PTO isengaged, asthisrisein pressure
would not occur.

(3) The Transmission Control
(TCIL) illuminates.

(4) When the PTO is turned ON, the transmission
operates only in 1st through 3rd gears.
Overdrive 4th gear is not allowed by the PCM

strategy.

(5) Thetransmission shift scheduleisearly and shift
feel isveryfirm.

(6) PTO operation can cause transmission fluid
temperature to exceed the recommended
maximum limit of 250 degrees F. Failure mode
logicwithin PCM strategy preventstransmission
damage by disabling the PTO above this
temperaturelimit.

Indicator Lamp

Specific Operation For Diesel, See Page 7.

AUTOMATIC TRANSMISSION SERVICE GROUP
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DIESEL ENGINE PTO OPERATION:

"AUXILIARY" POWERTRAIN CONTROL MODULE
7.3L DIESEL ENGINE (ONLY)

@ The Auxiliary Powertrain Control Module (APCM) commands the Electronic Engine Control
(EEC) module to increase the idle speed during PTO operation. The APCM controls engine
speedfrom 1300to 2500 RPM.

@ TheAuxiliary Powertrain Control Moduleis aseperate option, it does not come standard with a
PTO capabletransmission, andisfor 7.3L diesel applicationsonly.

@ Intended for stationary useonly, and in stationary operation the PTO requiresan engineidle speed
of 1300 RPM. During stationary PTO operation onthe 7.3L diesel, the EEC increasestheidleto
1300 RPM automatically.

@ During stationary PTO operation, the Torque Converter Clutch (TCC) engages once the RPM
reaches1200-1300 RPM.

@ Thefollowingconditionsmust bemet beforetheidlespeedisincreased:

1. Parking brakemust beengagedfor all applications.
2. Nohydraulicbrakeactuation.
3. Accelerator pedal must bein theidleposition.
4. Vehiclespeed mustbezeroMPH.
5. Brakelightsmust befunctional.

AUXILIARY POWERTRAIN CONTROL MODULE

CHARGE PROTECTION

Charge Protectionis used for maintaining battery charge.

In Charge Protection mode, the battery voltage is monitored and the
engine idle speed is increased as necessary, so the battery charge is

maintained asrequired.

Charge Protection can be activated from in-cab and can be

programmed to activate automatically on engine start-up.

APPLICATION

@ Exclusively for light trucks with the 7.3L Diesel Engine.
@ Intended for Stationary Use Only.
@ Order Guide Option Code 961.

RPM CONTROL
RPM Controlis used for

RPM Control mode can be
activated from in-cab and
can be programmed to
activate automatically on
engine start-up.

The programmable speed
presets range from 1300 to

This is the recommended
method of elevating idle
speed for PTO operations.

e

! A

N\

KITS INCLUDE

@ Aux. Powertrain Control Module.
@® Mounting Hardware and Bracket.
@ Wiring Harness.

@ Instruction Booklet.

@ Operators Card.

LCD screen displays the current
engine speed or battery voltage.

]ﬂ<

\S

/

Each Single Arrow key contains a
preset speed allowing for four
programmable RPM settings.

The Double Arrow keys can also be
used to manually raise or lower the
engine speed at a faster or slower
rate.

Copyright © 2003 AT SG

Figure 6
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Technical Service Information

DIAGNOSTIC CONCERNS WITH PTO
EQUIPPED VEHICLES:

(1) Always ensure that PTO is turned OFF, before
any diagnostic proceduresbegin.

(2) Never perform any transmission specia tests
(i.e. pressuretest, stall test etc.) whenthe PTO s
turned ON.

(3) If a transmission concern or symptom goes
away with the PTO turned OFF, itismost likely
not atransmission concern.

(4) On Board Diagnostics operate normally during
PTO operation with the exception of the engine
misfiremonitor. Thecircuit checksmadeby the
PCM and Failure Mode Effect Management
(FMEM) capability will continue. The PTO
must be turned OFF to access Diagnostic
TroubleCodes(DTC's) and perform OBD tests.

Caution: If the batteries are disconnected for any
reason, the PCM " must" havea7 miledrivecycleat
speeds above 50 MPH, beforeit remembersthatitis
capableof runningaPTO

ELECTRICAL COMPONENT DIAGNOSIS
Accelerator Pedal Position Sensor (Diesel Only)

The Accelerator Pedal (AP) position sensor is
mounted on the accelerator pedal inside the vehicle
and detects the position of the accelerator pedal and
sends this information as a varying voltage signal to
the PCM. The PCM then usesthe monitored voltage
level of the APsensor for control of EPC pressureand
shift scheduling.

The Idle Validation Switch is fed voltage through
fuse number 19, as well as the Transmission Control
Switch, asshowninFigure?.

If theldleValidation Switch feed voltageislost for
any reason, the engine will immediately return to
idleand staythereuntil feedvoltageisrestored.

4X4 Low Switch

The 4X4 Low Switch is used to the PCM that the
transfer case system isoperating in LOW range. The
PCM receives the 4X4 Low Switch input signal and
modifies shift scheduling for the lower gear ratio
(SeeFigure8).

If the 4X4 LOW indicator fuse is blown, the
transmission will shift according to the 4X4 LOW
shift schedule, regardless of transfer case lever
position.

CENTRAL JUNCTION BOX

|
i

Red/Yellow

Transmission Control Switch (TCS)

Clutch Pedal Position (CPP) (Std Trans Only)
Idle Validation Switch (1VS) (Diesel Only)
Overhead Trip Computer Module

Generic Electronic Module (GEM)
Instrument Cluster Terminal A12

Instrument Cluster Terminal B11
Copyright © 2003 AT SG

Figure 7

PCM PIN 14
Lt. Blue/Black

Figure 8

AUTOMATIC TRANSMISSION SERVICE GROUP




Technical Service Information

Turbine Shaft Speed Sensor

The Turbine Shaft Speed (TSS) sensor isamagnetic
pickup that sendsthe PCM afrequency signal related
totherotating speed of thetransmissioninput shaft.

The TSSmountson thetop front of the case on some
models, asshownin Figure9. We have also provided
you with the resistance readings and OEM part
numbers on both Turbine Speed Sensors, asthe PTO
and Non-PTO models use different sensors, as shown
inFigure9.

The PCM usesthe TSS sensor signal to control EPC
pressureand TCC strategy.

Turbine Shaft Speed Sensor
PTO Models Only = 496-1244 Ohms Resistance
Part Number F81Z-7M101-BA
Non PTO Models Only = 781-1979 Ohms Resistance
Part Number F81Z-7M101-AA

Copyright © 2003 AT SG
Figure9

Output Shaft Speed Sensor

All Models = 781-1979 Ohms Resistance
Part Number F81Z-7M101-AA

Copyright © 2003 AT SG

Output Shaft Speed Sensor

The Output Shaft Speed (OSS) sensor isamagnetic
pickup that sendsthe PCM afrequency signal related
totherotating speed of thetransmission output shaft.

The OSS sensor was added to the top of extension
housing, as shown in Figure 10. The OSSistriggered
by an added rotor pressed onto the output shaft. The
park gear is also now pressed onto the output shaft,
and the number 13 thrust washer has changed to a
thrust bearing, as shown in Figure 11. We have
provided you with the resistance reading and the
OEM part number for the output shaft speed sensor.
Refer to Figure 10 for output shaft speed sensor
information.

The PCM usesthe OSS sensor signal to control EPC
pressure, shift scheduling and TCC strategy.

The Park Gear is also a press fit to the output
shaft, and thenumber 13 thrust washer, between
the case and the park gear has been replaced
with aneedlebearing.

OSS Rotor Park Gear
(F>r&%QAE - /(Pras Fit)
% O

Copyright © 2003 AT SG

Figure 10
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Technical Service Information

ELECTRICAL COMPONENT DIAGNOSIS
Digital Transmission Range Sensor

TheDigital Transmission Range (DTR) sensor hasa
twelve pin electrical connector and is located on the
outside of the transmission at the manual lever, as
showninFigure12.

The DTR sensor completes the start circuit in Park
and Neutral, the backup lamp circuit in Reverse, and
theneutral sensecircuit (4WD Only) wheninNeutral .

The DTR sensor also opens or closes a set of four
different switches that are monitored by the
Powertrain Control Module (PCM) to determine the
position of thetransmission manual lever. Refer to
Figure13.

Copyright © 2003 AT SG

Figure 12

10

DTR TESTING PROCEDURE

In Figure 13 we have provided you with pin number
identification for both the transmission range sensor
and the vehicle harness. We have aso provided a
chart that will give you the open/closed state of each
internal switch, dependent on selector position, and
noticethat threepositionsread a270W resistor, thatis
alsointernal.

Note: All testing that we have provided for you is
donewith aDVOM, set to the ohms position, and all
tests are performed with the ignition switch in the
" OFF" position.

(1) Testing the transmission range 3A switch, and
the 270W internal resistor isdone across pins 2
and 3 of the DTR sensor, and must be checkedin
each selector position to determine the switch
andresistor integrity. RefertoFigure13.

(2) Testing the transmission range 1 switch is done
across pins 2 and 4 of the DTR sensor, and must
be checked in each selector position to
determineswitchintegrity. Refer to Figure13.

Testing the transmission range 2 switch is done
acrosspins 2 and 5 of the DTR sensor, and must
be checked in each selector position to
determineswitchintegrity. Refer toFigure13.

3

(4) Testing the transmission range 4 switch is done
across pins 2 and 6 of the DTR sensor, and must
be checked in each selector position to

determineswitchintegrity. Refer toFigure13.
©)

Testing the reverse lamp circuit is done across
pins 9 and 11 of the DTR sensor, and must be
checked in each selector position to determine

switchintegrity. RefertoFigure13.

Testing the neutral start circuit is done across
pins 10 and 12 of the DTR sensor, and must be
checked in each selector position to determine
switchintegrity. RefertoFigure13.

(6)

AUTOMATIC TRANSMISSION SERVICE GROUP



Technical Service Information

(B32223)

View looking into DTR Sensor
harness connector-terminal side

View looking into DTR Sensor

Pin No. | Function Pin No. | Function

1 Not Used 7 Ground

2 Signal Return (Ground) 8 Neutral

3 TR3A (5 \Woltsfrom PCM) 9 Battery Voltage Feed

4 TR1 (10-12 Volts from PCM) 10 Fuse 21, Hot In Start

5 TR2 (10-12 Volts from PCM) 1 Back-up Lamps

6 TR4 (10-12 Volts from PCM) 12 Starter Relay

TERMINALS| P R N @ 2 1
2AND3 |CLOSED| 270W | 270W | 270W |CLOSED|CLOSED
2AND4 |CLOSED|CLOSED|CLOSED| OPEN | OPEN | OPEN
2AND5 |CLOSED|CLOSED| OPEN | OPEN |[CLOSED| OPEN
2AND6 |CLOSED| OPEN |CLOSED| OPEN | OPEN [CLOSED
9AND 11 OPEN |CLOSED| OPEN | OPEN | OPEN | OPEN
10AND 12 |CLOSED| OPEN |CLOSED| OPEN | OPEN | OPEN

P

!

L

DIGITAL TRANSMISSION RANGE SENSOR

Copyright © 2003 ATSG

Figure 13
AUTOMATIC TRANSMISSION SERVICE GROUP
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Technical Service Information

ELECTRICAL COMPONENT DIAGNOSIS
Solenoid Assembly

The Solenoid Assembly is bolted to the case and
located inside the bottom pan. The Solenoid
Assembly contains shift solenoid 1, shift solenoid 2,
coast clutch solenoid, TCC solenoid, EPC solenoid
and the TFT sensor. The solenoids are not serviced
individually. Youmust replacetheentireassembly, as
showninFigure14. Someof theseunitsareequipped
with an ON/OFF TCC solenoid and some are
equipped with a PWM TCC solenoid, so it is
important to determinewhichyou have.

SOLENOID PACK ASSEMBLY

Copyright © 2003 AT SG

Figure 14
Transmission Fluid Temperature
°C °F Resistance
-40t0 -20 -40to -4 1062k - 284k W
-19t0-1 -3to 31 284k - 100k W
0-20 32-68 100k - 37k W
21-40 69-104 37k - 16k W
41-70 105-158 16k - 5k W
71-90 159-194 Bk - 2.7k W
91-110 195-230 2.7k - 1.5k W
111-130 231-266 1.5k - 0.8k W
131-150 267-302 0.8k - 0.54k W
Figure 15

12

SOLENOID PACK TESTING PROCEDURE

In Figure 16 we have provided you with pin number
identification for both the transmission case
connector and the vehicle harness. We have also
provided a chart that will give you the function of
each and the ohmsreadings you should see on each of
thesolenoidsandthe TFT sensor.

Note: All testing that we have provided for you is
donewith aDVOM, set to theohmsposition, and all
tests are performed with the ignition switch in the
" OFF" position.

(1) Sshift Solenoid 1 is tested across pins 1 and 3,
and should read 20-30 ohms resistance. Refer
toFigure16.

Shift Solenoid 2 is tested across pins 1 and 2,
and should read 20-30 ohms resistance. Refer
toFigure16.

TCC On/Off Solenoidistested acrosspins1and
4, and should read 20-30 ohms resistance.
Referto Figure 16.

TCC PWM Solenoid istested across pins 1 and
4, and should read 10-20 ohms resistance.
RefertoFigure16.

Coast Clutch Solenoid is tested across pins 1
and 5, and should read 20-30 ohms resistance.
Refer toFigure 16.

EPC Solenoid is tested across pins 11 and 12,
and should read 3.0-5.0 ohmsresistance. Refer
toFigure16.

TFT sensor istested acrosspins 7 and 8. Refer
tothechart providedin Figure 15.

)

3

(4)

()

(6)

(7)

4R100 FLUID REQUIREMENTS
Only Motorcraft Mercon® multi-purpose automatic
transmission fluid XT-2-QDX or an equivaent
Mercon® fluid should be used in al Ford 4R100
transmissions. Before adding any fluid, ensurethat it
isthecorrect type.

Checking Fluid

Always use the transmission fluid level indicator
(Dipstick) to set the correct fluid level. Set the fluid
level at normal operating temperature which is 150°
to170°F, engineatidlein Park.

AUTOMATIC TRANSMISSION SERVICE GROUP
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SOLENOID BODY PIN IDENTIFICATION AND FUNCTION
VEHICLE HARNESS

SOLENOID BODY

CONNECTOR CONNECTOR
7)(8 @la 1 7
QQ O QC
@) | | (@)
C )
00000 Slkele
EWE@C ® ®
Solenoid Resistance Chart
_ Solenoid Body _
Solenoid Pin Numbers Resistance
Shift Solenoid " B" (2) land 2 20-30 Ohms
Shift Solenoid " A" (1) land 3 20-30 Ohms
TCC Solenoid, (On-Off) land4 20-30 Ohms
TCC Solenoid, (PWM) land 4 10-20 Ohms
Coast Clutch Solenoid land5 20-30 Ohms
Electronic Pressure Control Solenoid 11 and 12 3.0-5.0 Ohms
Transmission Fluid Temp Sensor 7and 8 See Chart Below

Solenoid Connector Pin Identification and Function

PCM Connector Pin

Pin No. Description Gas & Diesdl (Cal) | Diesel (49 State)
1 Vehicle Power In For Solenoids (VPWR) 71,97 71,97
2 Shift Solenoid " B" (2) Ground from PCM 11 1
3 Shift Solenoid " A" (1) Ground from PCM 6 27
4 Converter Clutch Solenoid Ground from PCM 54 28
5 Coast Clutch Solenoid Ground from PCM 20 53
6 Not Used
7 Transmission Fluid Temp Sensor 37 37
8 Transmission Fluid Temp Sensor (Signal Return) 91 91
9 Not Used
10 | Not Used
11 Electronic Pressure Control (EPC) 81 81
12 | Vehicle Power In For EPC Solenoid (VPWR) 71,97 71,97

Figure 16

AUTOMATIC TRANSMISSION SERVICE GROUP
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Technical Service Information

FORD 4R100
Abbreviation Description
Abbreviation | Description Abbreviation | Description
4X4L 4X4 Low Switch ICP I njector Control Pressure Sensor
ABS Antilock Brake System IPR I njector Pressure Regulator
A/C Air Conditioning IVS Idle Validation Switch
ACCS Air Conditioning Clutch Status KAM Keep AliveMemory
AP Accelerator Pedal Position Sensor | KAPWR | Keep Alive Power
APGND Accelerator Pedal Sensor Ground KOEO Key On Engine Off
ARPMDES | Ancillary Engine Speed Desired KOER | Key On Engine Running
BARO Barometric Pressure Sensor MAF Mass Air Flow Sensor
BOO Brake ON/OFF Switch MAP Manifold Absolute Pressure Sensor
BPA Brake PressureApplied MIL Malfunction Indicator Lamp
BPP Brake Pedal Position OCT ADJ | OctaneAdjust
BUS + Data Link Connector 0SS Output Shaft Speed Sensor
BUS - Data Link Connector PBA Parking Brake Applied
CASE GND | Case Ground PCM Powertrain Control Module
CCS Coast Clutch Solenoid PIP Profile I gnition Pickup
CID Cylinder Identification ROM Read Only Memory
CMP Camshaft Position Sensor RPM Engine Speed
CPP Clutch Pedal Position SCCS Speed Control Command Switch
CRUISE Cruise Control Mode (Driving) SS1 Shift Solenoid " 1"
DLC Data Link Connector SS2 Shift Solenoid " 2"
DTC Diagnostic Trouble Code SSA Shift Solenoid " A"
DTC CNT | Diagnostic Trouble Code Count SSB Shift Solenoid " B"
DTR Digital Transmission Range Sensor| SPOUT | Spark Output
EBP Exhaust Back Pressure TAC Tachometer Signal
ECT Engine Coolant Temperature TCC Torque Converter Clutch
EOT Engine Oil Temperature TCIL Trans Control Indicator Lamp
EPC Electronic Pressure Control TCS Transmission Control Switch
EPR Exhaust Pressure Regulator TFT Transmission Fluid Temperature
FEPS Flash EPROM Power Supply TP Throttle Position Sensor
FUEL PW | Fue Pulse Width TSS Turbine Shaft Speed Sensor
GP Glow Plug VPWR | Vehicle Power Supply
GPC Glow Plug Control Duty Cycle VREF Vehicle Refer ence Voltage
GPL Glow Plug Lamp VSS Vehicle Speed Sensor
IAT Intake Air Temperature WOT Wide Open Throttle
Figure 17
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Technical Service Information

FORD 4R100

Diagnostic Trouble Code Chart

Diagnostic Code

Description

Symptom

P0O102 MAF sensor system fails to operate in a|High EPC pressure. Firm shifts

P0103 normal manner, which may cause a|andengagements. MayflashTCIL.
transmission concern.

P0O107 BARO sensor circuit signal higher or lower | Firm shift feel, late shifts at higher

P0108 than expected. altitudes.

P0122 (TP) Throttle Position sensor or (AP)|Harsh engagements, firm shift feel,
Accelerator Pedal Position sensor below | abnormal shift schedule, abnormal
specification duringnor mal oper ation. TCC operation or doesnot engage.

P0123 (TP) Throttle Position sensor or (AP)|Harsh engagements, firm shift feel,
Accelerator Pedal Position sensor above or | abnormal shift schedule, abnormal
below normal specifications during normal | TCC operation or doesnot engage.
operation.

P0235 M AP sensor or circuit open, shorted toground | Firm shift feel, late shifts at higher
or to5V. altitudes.

P0236 MAP sensor signal higher or lower than|Firm shift feel, late shifts at higher
expected or no response due to vacuum hose| altitudes.
circuit damaged, disconnected or restricted.

P0237 MAP sensor out of On-Board Diagnostics| Rerun On-Board Diagnostics and
range. No response during Dynamic|perform" Goose" test when asked.
Response(Goose) test.

P0340 (DI) Distributor Ignition circuit concern or | Engine will stall or will not run.

P0341 (CKP) Crankshaft Position sensor failure. Mayflash TCIL.

P0344

P0O500 Insufficient or intermittent vehicle speed |Harsh engagements, firm shift feel,

P0O503 input from VSS/ABS. abnormal shift pattern, unexpected

downshifts may occur at closed
throttle, abnormal TCC operation or
engages only at WOT. May flash
TCIL.

PO571 (BPP) Brake Pedal Position switch failure, or | Failed off. TCC will not disengage
not connected. when brakeisapplied.

P0703 (BPP) Brake Pedal Position switch failure, or | Failed off. TCC will not disengage
not connected. when brakeisapplied.

P0O705 (DTR) Digital Transmission Range sensor | Harsh engagements, firm shift feel.
circuit malfunction. Mayflash TCIL.

PO708 (DTR) Digital Transmission Range sensor | Slightincreasein EPC pressure.
circuit malfunction.

PO712 TFT sensor circuit grounded, exceedsscaleset | Har sh engagements, firm shift feel,

for temperatureof 315°F.

abnormal shift schedule, abnor mal
TCC operation or doesnot engage.

Figure 18
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Technical Service Information

FORD 4R100

Diagnostic Trouble Code Chart

Diagnostic Code

Description

Symptom

P0O713 TFT sensor circuit open, exceeds scale set for | TCC and stabilized shift schedule
temper atur eof minus40°F. may be enabled sooner after cold
start. MayflashTCIL.
PO715 Insufficient input from T SSsensor. Set DTC, Flash TCIL and Flash
MIL.
PO717 TSSsensor signal inter mittent. Set DTC,Flash TCIL.
PO718 TSSsensor signal noisy. SetDTC.
P0720 I nsufficient input from OSSsensor. Set DTC, Flash TCIL and Flash
MIL.
PO721 OSSsensor signal noisy. Set DTC.
PO722 OSSsensor signal inter mittent. Set DTC,Flash TCIL.
PO731 1-2 shift error because of SSA, SSB, or | Improper gear selection depending
inter nal transmission components. on failure mode and transmission
range selector position. Refer to
shift solenoid oper ation chart.
PO732 2-3 shift error because of SSA, SSB, or | Improper gear selection depending
inter nal transmission components. on failure mode and transmission
range selector position. Refer to
shift solenoid operation chart.
P0733 3-4 shift error because of SSA, SSB, or | Improper gear selection depending
internal transmission components. on failure mode and transmission
range selector position. Refer to
shift solenoid oper ation chart.
PO741 The PCM picked up an excessive amount of | TCC dlippage/erratic or no torque
TCC dippageduringnor mal oper ation. converter clutch operation. Flash
TCIL.
P0743 TCC Solenoid circuit failure. Short Circuit: Engine stallsin " D"
or "2" at idle with brake applied.
Open Circuit: TCC never engaged.
PO750 SSA circuit failure. Improper gear selection depending
on failure mode and transmission
range selector position. Refer to
shift solenoid oper ation chart.
PO755 SSBcircuit failure. Improper gear selection depending

on failure mode and transmission
range selector position. Refer to
shift solenoid operation chart.

16
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Technical Service Information

FORD 4R100

Diagnostic Trouble Code Chart

Diagnostic Code

Description

Symptom

P0O781 1-2 shift error because of SSA, SSB, or | Improper gear selection depending
inter nal transmission components. on failure mode and transmission
range selector position. Refer to
shift solenoid oper ation chart.
PO782 2-3 shift error because of SSA, SSB, or | Improper gear selection depending
internal transmission components. on failure mode and transmission
range selector position. Refer to
shift solenoid oper ation chart.
P0783 3-4 shift error because of SSA, SSB, or | Improper gear selection depending
internal transmission components. on failure mode and transmission
range selector position. Refer to
shift solenoid oper ation chart.
P1100 MAF sensor system fails to operate in a|High EPC pressure. Firm shifts
P1101 normal manner, which may cause a|andengagements. MayflashTCIL.
transmission concern.
P1111 System Pass. No CodesDetected.
P1120 Throttle Position Sensor voltage lower than | Harsh engagements, firm shift feel,
expected. abnormal shift schedule, abnor mal
TCC operation or doesnot engage.
P1124 Throttle Position Sensor out of On-Board | TP sensor (Gas Engines) not at idle
Diagnosticsrangeduring K OEO test. position during K OEO test.
P1280 Injection Control Pressure (ICP) sensor | Mayresultinfirm shifts.
circuit failure (Diesel Engine), or out of range
low.
P1281 Injection Control Pressure (ICP) sensor [ Mayresultinfirm shifts.
circuit failure (Diesel Engine), or out of range
high.
P1460 A/Cswitcherror. Failed On: EPC pressure dlightly
P1463 low with A/C off.
P1464 Failed Off: EPC pressure dightly
lowwith A/C on.
P1500 Insufficient or intermittent vehicle speed|Harsh engagements, firm shift fed,

input from VSSABS.

abnormal shift pattern, unexpected
downshifts may occur at closed
throttle, abnormal TCC oper ation or
engages only at WOT. May flash
TCIL.

Figure 20
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Technical Service Information

FORD 4R100

Diagnostic Trouble Code Chart

Diagnostic Code

Description

Symptom

P1702 Digital Transmission Range (DTR) sensor | Erraticharsh shift engagements.

signal inter mittent.

P1703 (BPP) Brake Pedal Position switch not | Failed on or not connected, TCC

actuated duringK OER test. will not engage at less than one-
thirdthrottleopening.

P1704 Digital Transmission Range (DTR) sensor | Increasein EPC pressure.

misaligned or failed electronically.

P1705 Digital Transmission Range (DTR) sensor not | Rerun On-Board Diagnostics.

run in park or neutral during On-Board
DiagnosticsK OEO or KOER tests.
P1711 Transmission not at operating temperature| Warm vehicle to normal operating
duringOn-Board Diagnostics. temperature and rerun On-Board
Diagnostics.

P1713 Nochangein TFT sensor - Low range. Mayflash TCIL.

P1714 SSA mechanical failuredetected. Improper gear selection depending
on failure mode and transmission
range selector position. Refer to
shift solenoid operation chart.

P1715 SSB mechanical failuredetected. Improper gear selection depending
on failure mode and transmission
range selector position. Refer to
shift solenoid oper ation chart.

P1718 Nochangein TFT sensor - High range. Mayflash TCIL.

P1728 Excessive amount of transmission slippage| Transmission slippage, erraticor no

hasbeen detected. TCCoperation.Mayflash TCIL.

P1729 4X 4L ow switch circuit failure. Early or delayed shift schedule.

P1740 TCC solenoid mechanical failuredetected. Har sh shift,mayflash TCIL.

P1744 The PCM picked up an excessive amount of | TCC dippage/erratic or no torque

TCC dippageduringnor mal oper ation. converter clutch operation. Flash
TCIL.
P1746 Failure of the EPC control pressure driver | Open circuit causes maximum EPC
located insidethePCM. pressure, harsh engagements and
shifts. MayflashTCIL.
P1747 EPC shorted circuit failure, or PCM. Shorted circuit causes minimum

EPC pressure, limits engine torque
with partial fuel shut off and heavy
misfire. FlashingTCIL.

18
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Technical Service Information

FORD 4R100

Diagnostic Trouble Code Chart

Diagnostic Code

Description

Symptom

P1754 CCScircuit failure. Failed Off: No third gear engine
brakingin O.D.cancel.
Failed On: Third gear engine
brakingin O.D.range. Coast clutch
may be damaged causing eventual
failure.

P1760 EPC signal inter mittent short. Short circuit causes minimum EPC
pressure.

P1780 TCS not cycled during the On-Board | No overdrive cancel when switch is

Diagnosticsor thecircuitisopenor shorted. | cycled.
P1781 4X4 L ow switchcircuit failure. Early or delayed shift schedule.
P1783 Transmission Fluid Temperature has| Slightincreasein EPC pressure.

exceeded 270°F.

Mayflash TCIL.

Figure 22
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Technical Service Information

Shift Solenoid Application Chart
Selector Lever | Commanded Shift Shift TCC Coast Clutch
Range Gear Solenoid " A" | Solenoid " B" Solenoid Solenoid
P/R/N 1 ON OFF * *
© 1 ON OFF * *
®) 2 ON ON * *
®© 3 OFF ON x x
© 4 OFF OFF * *
nglrj?cel First Through 3rd Gear Only, SSA, SSB, TCC, Same as Overdrive, CCS Always On.
MANUAL 2 2 * * * ON
MANUAL 1 2 OFF OFF OFF ON
MANUAL 1 1 ON OFF OFF ON

* Controlled by PCM

SHIFT SOLENOID TROUBLE CHART GUIDE

SHIFT SOLENOID " A" ALWAYS OFF SHIFT SOLENOID "B" ALWAYS OFF
Selector Lever Position Selector Lever Position

PcM Gear | © 2 1 PcM Gear | © 2 1
Commanded Actual Gear Obtained Commanded Actual Gear Obtained

1st 4 2 1 1st 1 2 1

2nd 3 2 2 2nd 1 2 1

3rd 3 2 2 3rd 4 2 2

4th 4 2 2 4th 4 2 2
SHIFT SOLENOID " A" ALWAYSON SHIFT SOLENOID "B" ALWAYSON
Sdlector Lever Position Selector Lever Position

PcM Gear | © 2 1 PcM Gear | © 2 1
Commanded Actual Gear Obtained Commanded Actual Gear Obtained

1st 1 2 1 1st 2 2 1

2nd 2 2 1 2nd 2 2 1

3rd 2 2 1 3rd 3 2 2

4th 1 2 1 4th 3 2 2

Figure 23
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Technical Service Information

LINE PRESSURE SPECIFICATION CHART
Gear Idle Stall
PN 50-65 psi
R 70-100 psi 220-240 psi
OD, M2 50-65 psi 136-156 psi
M1 70-115 psi 175-210 psi

LINE PRESSURE TEST

NOTE: On vehicles equipped with PTO units,
accesstothelinepressure port may requirethat you
remove the PTO unit depending on the type of unit
installed. If required, remove the PTO unit and
install PTO cover and gasket " Before" doing the

linepressuretest. ,
Copyright © 2003 AT SG

Figure 24

LINE PRESSURE TEST

NOTE: Perform the line pressure test before
performing the " Stall" test. If theline pressureis
low at " Idle", DO NOT perform the " Stall” test or
further transmission damagewill occur.

Do Not Maintain Wide Open Throttle in any gear
range for more than "5 Seconds’ or transmission
damagemay occur.

NOTE: If equipped, turn " Off" the PTO unit to
ensureproper testresults.

1. Install 2300 psi line pressuregaugetotheline
pressuretap, asshowninFigure24.

2. Start theengineand check linepressureinall
rangesat "ldl€". Refertothechartshownin
Figure24to determineif they arewithinthe
specifications.

3. If thelinepressuresarewithin the specifications
at"ldle", now youcan performthe" Stall" test
todetermineif specificationsare okay there.

4.Onceagain, refer tothechartin Figure 24, to
determine proper specificationsat " Stall".

AUTOMATIC TRANSMISSION SERVICE GROUP
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Technical Service Information

FORD 4R100

"NON-PTO" AND"PTO"
HYDRAULIC DIFFERENCES

CHANGE: Begining at the start of productionfor 1999 models, Ford M otor Company madeavailablea" Power
Take Off" option for some F250, F350, F450 and F550 Super Duty Trucks, equipped with 5.4L,
6.8L and 7.3L engines.

REASON: The"PTO" option addition, to the 4R100, required many changes to the transmission to make the
"PTO" function. The "PTO" window, added to the case, the "PTO" drive gear and other cosmetic
changes were covered on Page 6 inthismanual. Hydraulic changes aso had to be madeto make
the coast clutch operateinrangesother than the Driveranges(SeeFigure 35).

PARTSAFFECTED:
(1) TRANSMISSION CASE: The transmission case was changed to accommodate the "PTO"
window, as shown in this manual. All 4R100 Cases, "NON-PTO"and "PTO,"also had a"Dam"
addedto seperate” Rear Lube" andtoincorporate"” Central Lube"asshowninFigure 25.

(2) VALVE BODY TO CASE SPACER PLATE: The Valve Body to Case Spacer plate on the"PTO"
versionshad ahole added to supply the 3-4 Shift Valvewith Line Pressure, asshownin Figure27. A
hole was also added to the Spacer Plate on "NON-PTO" and "PTO" versionsto connect " Solenoid
Regulator Valve" ail to supply "Central Lubrication.” Refer to Figures 26 and 27 for identification
of "NON-PTQO"and"PTO" ValveBody To Case Spacer Plates.

(3) MAIN VALVE BODY: A passage was added on the "Upper Side" of the Main Valve Body on
"PTQO" versions, as shown in Figure 29, to supply Line Pressure to the 3-4 Shift Valve. A passage
was also added, onthe"Lower Side" of the Main Vave Body, to connect the 3-4 Shift Valve (Coast
Clutch Circuit) to an exhaust as shown in Figure 31. The spring side of the 3-4 Shift Valvewasalso
seperated from the Low/Reverse circuit as shown in Figure 31. Refer to Figures 28 thru 31 for
identification of "NON-PTQO" and"PTO" Main Valvebody's.

(4) LOWER VALVE BODY: The Lower Valve Body has a passage added, as shown in Figure 33, to
connect to the " new" exhaust passage in the Main Valve Body. Refer to Figures 32 and 33, for
identificationof "NON-PTO" and"PTO" Lower Valvebody's.

(5) LOWER VALVE BODY SPACER PLATE: The Lower Valve Body Spacer Plate had ahole added
to connect the" new" exhaust passageintheMain Valve Body tothe™ new" exhaust passageinthe
Lower Valve body ashown in Figure 34. Refer to Figure 34 for "NON-PTO" and "PTO" Lower
ValveBody Spacer Plateidentification.

INTERCHANGEABILITY:
None of the parts listed above will interchange between "NON-PTO" and "PTO" versions.

SERVICE INFORMATION:

Valve Body To Case Spacer Plate (NON-PTO) ......ccocveieeee vvveereerieeee e F81Z-7A008-DA
Valve Body To Case Spacer Plate (PTO) ...occvvviieiiecieccie e F81Z-7A008-BA

Copyright © 2003 AT SG
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Technical Service Information

4R100 CASE ASSEMBLY
"NON-PTO" AND " PTO" MODELS
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ADDED OIL

CENTRAL LUBE o) DAM

o/

REAR LUBE
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Figure 25
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Technical Service Information

4R100 MAIN SPACER PLATE
“NON-PTO" MODELSONLY

OJOOOO i}oo o O
o (O .© o . O

° 00 ©° ©
O o ° CENTRALLUBE o © o o
o ORIFICE o .
O O l O 00 ©
@) O O ' O O @)
o) [] O o
OOO (@) o O O O
O Ooo ° " ° o o = .ol
O 0 = 0 - O
o O Oo e
o O /
@)
O @)
(()) o 0 e g
OOQO o o O fo
o I
o O O
O DC>°[]O
—

|.D.- 1 DOVE TAIL
PART NUMBER
F81Z-7A008-DA

F81P-DA

24

Figure 26
AUTOMATIC TRANSMISSION SERVICE GROUP

Copyright © 2003 ATSG



Technical Service Information

4R100 MAIN SPACER PLATE
"PTO" MODELSONLY
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"UPPER SIDE" 4R100 MAIN VALVE BODY
"NON-PTO" MODELSONLY

Copyright © 2003 ATSG
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"UPPER SIDE" 4R100 MAIN VALVE BODY
"PTO" MODELSONLY
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Technical Service Information

"LOWER SIDE" 4R100 MAIN VALVE BODY

“NON-PTO" MODELSONLY
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"LOWER SIDE" 4R100 MAIN VALVE BODY
"PTO" MODELSONLY

|.D.-ROUGH FORGING
NUMBER OF " RF-F8" WHICH
INDICATES" 98"

PASSAGE ADDED
LEADING TO THE

EXHAUST IN THE
LOWER VALVE BODY

LOW/REVERSE
PASSAGE RE-MOVED
41— FROM SPRING SIDE
OF 3-4 SHIFT VALVE

—10)

Copyright © 2003 ATSG

Figure 31

AUTOMATIC TRANSMISSION SERVICE GROUP

29




Technical Service Information

4R100 LOWER VALVE BODY
"NON-PTO" MODELSONLY
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4R100 LOWER VALVE BODY
"PTO" MODELSONLY
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I O I .D.-}DOVE TAIL C>\ O | M;f&
O

4R100 LOWER VALVE BODY SPACER PLATE

“"NON-PTO" MODELSONLY "PTO" MODELSONLY

O
000 o©

HOLE ADDED TO CONNECT
WITH EXHAUST PASSAGE
IN LOWER VALVE BODY

Copyright © 2003 AT SG
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"NON-PTO" 3-4 SHIFT VALVE HYDRAULIC CIRCUIT

FROM SOLENOID 4

COAST CLUTCH SOLENOID FROM SOLENOID 2
LINE PRESSURE
TO CB3/COAST FROM MANUAL VALVE
CLUTCH "OD CIRCUIT" ?

LINE PRESSURE

|t T ‘
i |

COAST CLUTCH SHIFT VALVE
TO CB7/OVERDRIVE CLUTCH ‘

FROM 2-3
SHIFT VALVE

FROM MANUAL VALVE
"REVERSE"

w

-4 SHIFT
VALVE

FROM CB15/2-3
SHIFT VALVE

"PTO" 3-4 SHIFT VALVE HYDRAULIC CIRCUIT

FROM SOLENOID 4
COAST CLUTCH SOLENOID
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TO CB3/COAST
CLUTCH

LINE PRESSURE
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mumm o

FIGURE 7
COAST CLUTCH SHIFT VALVE —]
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FIGURE 33 SHIFT VALVE
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REGULATOR VALVE
FIGURE 29

3-4 SHIFT
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Technical Service Information

FORD 4R100
"PWM" AND "NON-PWM"
PUMP DIFFERENCES

CHANGE: Beginning at the start of production in 1999, the 4R100 transmission was offered with two
different torque converter clutch application strategies. A "PWM" (Pulse Width Modulated)
version, was added for V-10 gas powered vehicles and all diesels, and a"NON-PWM" version,
offeredinall other gaspowered vehicles. Thisrequired two different solenoid packsaswell astwo
different pump assemblies.

REASON: For smooth converter clutch apply onV-10 gasand diesel enginemodels.

PARTSAFFECTED:

(1) PUMPASSEMBLY:

» Thepump cover assembly had therear of the Converter Clutch Valve bore enlarged approximately

.070" toaccommodatetheenlarged |and of the Converter Clutch Valveasshownin Figure 36.

A .036" orificeand an air bleed were added to the TCC Solenoid signal passage asshownin Figure
. 38.

The Converter Clutch Control Valve's rear spool was enlarged approximately .070." There was
« alsoabushing and valve added totheend of thevalvetrainasshownin Figure 36.

A hole was added to the pump cover to connect the Converter Clutch Control Valve Bushing to
« Converter Regulator Valveoil, asshownin Figure 38.

The Converter release orificein the NON-PWM pump cover, asshownin Figure 37, wasremoved
. fromthe PWM pump cover asshowninFigure38.

THE SOLENOID PACK:
(2) The PWM solenoid pack requires a Pulse Width Modulated torque converter clutch solenoid and
. theNON-PWM solenoid pack requiresan on-off torque converter clutch solenoid.

INTERCHANGABILITY:
Noneof the partslisted above areinterchangablefrom model to model.

SERVICE INFORMATION:

"NON-PWM" Pumpassy. (with" Castlron" coast clutch drumy................. F81Z-7A103-AA
"NON-PWM" Pumpassy. (with " Stamped Steel" coast clutch drum).......... F81Z-7A103-BA
"PWM" Pumpassy. (with " Stamped Steel" coast clutch drum).................... F81Z-7A103-CA
"NON-PWM" S0leN0idPaCK...........ccccerireriieiererese e F81Z-7G391-BA
"PWM" SOIENOIAPACK.........ccoiiiriiririsiereeeee e F817-7G391-AB

Copyright © 2003 AT SG
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CONVERTER CLUTCH CONTROL VALVE
" NON-PWM"

=
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THE DIAMETER AND THE LENGTH OF THE SPOOL ON THE VALVE LAND

SHOWN ABOVE,

WERE INCREASED ON PWM VERSIONS. THE BORE IN THE PUMP COVER WAS ALSO ENLARGED
APPROXIMATELY.070" TO ACOMMODATE THE CHANGESIN THE DIAMETER OF THE VALVE
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4R100 PUMP COVERASSEMBLY
"NON-PWM" MODELSONLY
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4R100 PUMP COVERASSEMBLY
"PWM" MODELSONLY

CONVERTER CLUTCH

CONTROL VALVE CONVERTER REGULATOR
HOLE ADDED TO VALVE
CONNECT TOHOLE IN
CONTROL VALVE BUSHING PRESSURE REGULATOR
VALVE
CONVERTER RELEASE
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/
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.090" ADDED AIR
ADDED ORIFICE IN BLEED

TCC PWM SOLENOID
SIGNAL PASSAGE
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Technical Service Information

4R100 CASE CHECKBALL LOCATIONS
"NON-PTO" AND "PTO" MODELS
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Requires Eight 5/16" Diameter Rubber Checkballs
Plus The EPC Ball And Spring, As Shown Above.
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4R100 VALVE BODY CHECKBALL LOCATIONS
“NON-PTO" AND "PTO" MODELS

” I L CB15
5/16" Rubber
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5/16" Rubber 1/4" Rubber
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Figure 40
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Direct
Clutch

AIR PRESSURE CHECKS

Forward

Clutch

Coast
Clutch

Overdrive
Clutch —_ |

/

Low/Reverse
Clutch

I ntermediate

Clutch

I ntermediate
Lube

Copyright © 2003 AT SG
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RETAINING
BOLTS (2)

DIGITAL TRANSMISSION

RANGE SENSOR Copyright © 2003 ATSG

Figure 43

TURBINE SHAFT
SPEED SENSOR

Copyright © 2003 AT SG

Figure 44

OUTPUT SHAFT
SPEED SENSOR

Copyright © 2003 AT SG

TRANSMISSION DISASSEMBLY
External Components

1. Removetheturbineshaft fromthetransmission
asshowninFigure42. Inspectthesplinearea
onboth endsand set asidefor final assembly.

2.Removethetwo Digital Transmission Range
sensor retaining bolts, asshowninFigure43,
andremovetheDTR sensor.

3. If equipped, theturbine shaft speed sensor and
output shaft speed sensor must beremoved to
prevent damage, asshowninFigure44 and 45.

4. Install acompatibleholding fixture ontothe
transmission case, asshownin Figure46, that
will alow youto safely rotatethetransmission
wheninstalledinthebenchfixture.

5. Rotatethetransmission so that the bottom pan
isfacing up, asshowninFigure47.

Continued on Page 42.

TRANSMISSION
HOLDING FIXTURE

Copyright © 2003 AT SG

Figure 45

Figure 46
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PAN BOLTS (20) BOTTOM ) TRANSMISSION DISASSEMBLY
B Bottom Pan Components

1. Removethe 20 bottom pan bolts, the bottom
pan and the bottom pan gasket, asshownin
Figure47.

2. Removethebottom panoil filter, asshownin
Figure48, by prying up with screwdriver.

3. Removetwo accumulator valvebody retaining
nutsand 11 bolts, asshownin Figure49, and
removeaccumulator valvebody.

4. Set theaccumulator valvebody asidefor the
component rebuild section.

3 5. Removetwo main valvebody retaining nuts
PAN GASKET \};, andthe 14 bolts, asshownin Figure50, and
remove upper and lower val ve bodiestogether
asapackage.
Note: Do not removethetwo boltsholding
theupper andlower valvebodiestogether.

/ ? Refer to Figure50.
y AN - ' ~ 6. Set themain upper and lower valvebodies
i s = . ST =t asidefor thecomponent rebuild section.
> B - >
Y © o .
o, © N\ g Continued on Page 43.
K. S X . 3 ) r\
|
=)
Copyright © 2003 AT SG RETAINING NUTS (2)
Figure 47 : RETAINING BOLTS (11)

ACCUMULATOR
VALVE BODY

BOTTOM PAN
Al OIL FILTER

@\ ’
HEW _

TP _JIEX T
J/; _JllA\ N e (N
Copyright © 2003 AT SG Copyright © 2003 AT SG
Figure 48 Figure 49
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TRANSMISSION DISASSEMBLY
Bottom Pan Components

7. Removethe solenoid body retaining nut and
the9retaining bolts, asshowninFigure51,
and removethe solenoid body assembly.

8. Removethesolenoid body by liftingup with
asmall twist to freetheconnector "O" ring
fromthecasebore (SeeFigure51).

9. Removeand discard the spacer platetomain
valvebody gasket, asshownin Figure52.

10. Removethe solenoid body screen from spacer
plate, asshownin Figure52, by rotatingand
lifting straight up.

Continued on Page 44.

RETAINING BOLTS (14)

RETAINING NUTS (2)

UPPER AND LOWER
MAIN VALVE BODIES

N
DO NOT REMOVE
THESE TWO BOLTS

N

Copyright © 2003 AT SG

RETAINING NUT

RETAINING
BOLTS (9)

SOLENOID
BODY ASSEMBLY

Copyright © 2003 ATSG

Figure 51
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186 SPACER PLATE TO MAIN VALVE BODY GASKET
187 SOLENOID SCREEN ASSEMBLY
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Figure 50
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18

184 SPACER PLATE TO CASE GASKET

185 SPACER PLATE

188 SPACER PLATE REINFORCING PLATE

189 REINFORCING PLATE RETAINING BOLT, M6 X 1.0 X42 (3)

Copyright © 2003 AT SG

TRANSMISSION DISASSEMBLY

Bottom Pan Components (Cont'd)

11. Removethe 3retaining boltsfor thereinforcing
plate, asshownin Figure53, and removethe
reinforcing plateand the spacer plate.

12. Removeand discard the spacer plateto case
gasket, asshownin Figure53.

14. Remove 1/4" Dia. steel EPCball, and spring
fromthe case pocket, asshownin Figure54.

15. Removethe manual intermediate servo piston,
asshowninFigure54, by tapping gently onthe
pistonwith arubber mallet toreleaseit from
casebore.

16. Removetheeight checkballsfromtheir case
pockets, asshowninFigure55, usingasmall
screwdriver.

17. Thecasecheckballsare5/16" diameter rubber
material, so usecareto avoid any damage.

18. Removeand discard the 3 support feed bolts,
asshowninFigure56.

Figure 53

55 MANUAL INTERMEDIATE SERVO ASSEMBLY
182 EPC BLOW-OFF BALL, .250" DIAMETER STEEL BALL
183 EPC BLOW-OFF SPRING

Copyright © 2003 AT SG

.312" DIAMETER RUBBER
CHECKBALLS

312" DIA. RUBBER
CHECKBALLS |©

o o @//
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Figure 54

Figure 55
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TRANSMISSION DISASSEMBLY

I nternal Components

1. Removethenineoil pump assembly retaining
bolts, asshownin Figure57.

2. Removeand discard the sealing washersfrom
theninepump retaining bolts.

3. Usingtwo slidehammers, removetheoil pump
assembly, asshowninFigure57, and set aside
for thecomponent rebuild section.

4. Removeand discard theoil pump assembly to
casegasket, asshowninFigure57.

5. Removethenumber 1 thrust washer, asshown
inFigure57, whichmay bestuck to oil pump
assembly.

Note: Thenumber 1thrustwasher isnot
used on thePTO equipped models.

6. Removethenumber 2 thrust bearing, asshown
inFigure57, whichmay bestuck to oil pump
assembly.

Continued on Page 46.

FEED BOLTS ©

Copyright © 2003 AT SG

7 OILPUMP ASM. RETAINING BOLTS, M8 X 1.25 X 65 (9 REQ.)
9 OILPUMP AND COVER ASSEMBLY
10 NUMBER 1 THRUST WASHER (USED NON-PTO MODELS ONLY)
11 OILPUMP ASSEMBLY TO CASE GASKET

13 NUMBER 2 THRUST BEARING, PUMP TO O.D. SUN GEAR

Copyright © 2003 AT SG

Figure 56

Figure 57
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TRANSMISSION DISASSEMBLY
Internal Components (Cont'd)

7. Removethecoast clutch housing, asshownin
Figure 58, and set asidefor component rebuild
section.

Note: Therearethreedifferent versionsof
thecoast clutch housing, which wewill show
you in thecomponent rebuild section. Shown
hereisthePTOversion.

8. Removetheoverdriveclutch backing plate
snapring, asshowninFigure59, usingalarge
screwdriver.

Note: Thissnapringisaselectivethickness
and shouldbemeasured at thistime.

9. Removetheoverdrive clutch backing plateand
overdriveclutch pack, asshowninFigure59.

Continued on Page 47.

COAST CLUTCH
HOUSING ASSEMBLY
FOR "PTO" MODELS

Copyright © 2003 AT SG

31

7

| |.|’
SR

31 OVERDRIVE CLUTCH BACKING PLATE SNAP RING (SELECTIVE)
34 OVERDRIVE CLUTCHBACKING PLATE
35 OVERDRIVE CLUTCH FRICTION PLATES

Copyright © 2003 AT SG

Figure 58
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Figure 59
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TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

10. Removetheoverdrivecarrier and center shaft
assembly, asshownin Figure 60, and set aside
for the component rebuild section.

11. Removethenumber 5thrust bearing, asshown
inFigure 60, which may beon center support.

12. Install clutch spring compressor asshownin
Figure61, or equivalent, to compressthe
intermediate/overdriveclutch cylinder sothat
snap ring can beremoved.

13. Removesnapring with largeascrewdriver as
showninFigure62, andthenremovethe
compressor tool.

Continued on Page 48.

OVERDRIVE CARRIER
AND CENTER SHAFT
ASSEMBLY

NUMBER 5
THRUST BEARING

TIGHTEN CENTER
BOLTTO 7 N-m
(65 IN.LB.)

CLUTCH SPRING
FIXTURE

CLUTCH SPRING
COMPRESSOR BAR

CLUTCH SPRING
COMPRESSOR PLATE

Figure 61
CLUTCH SPRING
COMPRESSOR BAR
SNAP RING
Copyright © 2003 AT SG
Figure 60 Figure 62
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TRANSMISSION DISASSEMBLY
I nternal Components (Cont'd)

14. Remove snap ring and intermediate/overdrive 17. Removethenumber 6 thrust washer, center
cylinder assembly, asshowninFigure63, and support todirect clutch housing, asshownin
set asidefor component rebuild section. Figure64.

15. Removetheintermediate clutch pistonreturn 18. Removetheintermediateclutch pack and the
spring, asshowninFigure 64. backing plate, asshowninFigure65.

16. Removethe center support assembly, asshown 19. Removetheintermediate band assembly, as
inFigure64, and set asidefor the component showninFigure66.

rebuild section.

Continued on Page 49.

40 INTERMEDIATE/OVERDRIVE CYLINDER SNAP RING 46 INTERMEDIATE CLUTCH PISTON RETURN SPRING
42 INTERMEDIATE/OVERDRIVE CYLINDER ASSEMBLY 48 CENTER SUPPORT ASSEMBLY
49 NUMBER 6 THRUST WASHER, CENTER SUPPORT
Copyright © 2003 AT SG Copyright © 2003 AT SG
Figure 63 Figure 64
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TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

20. Install theremoval tool and removethedirect
clutchdrum, forward clutch drumand thesun
shell asan assembly, asshownin Figure 66.

21. Set thedirect drum, forward drum and thesun
shell assembly asidefor the component rebuild
section.

Continued on Page 50.

52 INTERMEDIATE CLUTCH FRICTION PLATES

53 INTERMEDIATE CLUTCH STEEL PLATES

54 INTERMEDIATE CLUTCH BACKING PLATE
Copyright © 2003 AT SG

INTERMEDIATE
BAND ASSEMBLY

REMOVAL TOOL
T89T7-70010-E
DIRECT CLUTCH,

FORWARD CLUTCH
AND SUN SHELL

ASSEMBLY

Copyright © 2003 AT SG

Figure 65
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TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

22. Removethesnapring retaining rear planetary
carrierinreverseclutch hub (SeeFigure67).

23. Removetherear planetary carrier and both of
thethrust washers, asshowninFigure67.

24. Removetheoutput shaft snap ring using snap
ringpliers, asshowninFigure68.

25. Removesnapring, rear planetary ring gear and
thenumber 12 thrust bearing (See Figure69).

Continued on Page 51.

103 NUMBER 10B THRUST WASHER
104 REAR PLANETARY CARRIER ASSEMBLY

Copyright © 2003 AT SG

OUTPUT SHAFT
SNAP RING

Figure 68

106 OUTPUT SHAFT SNAP RING

107 REAR PLANETARY RING GEAR

112 NUMBER 12 THRUSTBEARING (RING GEAR TO INNER RACE)
Copyright © 2003 AT SG

Figure 67
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Figure 69
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TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

26. Removethereverseclutchhubandlow roller SNAP
clutch assembly, asshownin Figure 70, and set RING
asidefor component rebuild.

27. Removethesnap ring retaining thelow/reverse
clutch pack, using alarge screwdriver asshown
inFigure71, fromthegrooveincase.

28. Removethesnapring from case, asshownin
Figure72.

Continued on Page 52.

Figure 71

110 REVERSE CLUTCHHUB AND LOW ROLLER CLUTCH ASM.

LOW REVERSE CLUTCH
SNAP RING

Copyright © 2003 AT SG Copyright © 2003 AT SG

Figure 70 Figure 72
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TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

29. Removethelow/reverseclutch pack including
waveplate, asshowninFigure73.

30. Rotatetransmissioninfixture so output shaft
isfacing up, asshowninFigure74.

31. Removetheextension housing retaining bolts
and housing, asshowninFigure74.

32. Wehaveillustrated thetypical 4WD versionin
Figure 74, andthe2WD versionin Figure 75.

Continued on Page 53.

EXTENSION D
HOUSING

HOUSING GASKET

98 LOW/REVERSE CLUTCH BACKING PLATE
99 LOW/REVERSE CLUTCH FRICTION PLATES (6)
100 LOW/REVERSE CLUTCH STEEL PLATES (6)

Copyright © 2003 AT SG

EXTENSION ?

=

Copyright © 2003 AT SG

EXTENSION HOUSING
RETAINING BOLTS

OUTPUT

|

Figure 73 Figure 74
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SPACER, ROTUNDA
PART NUMBER 307-388

OUTPUT
SHAFT

SPEED SENSOR
RELUCTOR WHEEL

Copyright © 2003 AT SG

TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

33. Noticethat the2WD version hasaspeed sensor
reluctor wheel that must be pressed off and on,
if necessary toreplace, asshowninFigure 75.

34. Removeand discard theextension housing
gasket, asshowninFigure74.

35. Removethepark rod guideplate, parking pawl,
park paw! pivot pinand return spring, asshown
inFigure76.

Continued on Page 54.

RETAINING
BOLTS

PARK PAWL,
PIVOT PIN,
AND RETURN
SPRING

PARK ROD

% GUIDE PLATE

Copyright © 2003 AT SG

Figure 75

Figure 76
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TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

36. Removetheoutput shaft by pulling straight up,
asshowninFigure77.

37.Removethenumber 13thrust bearing fromthe
back of case, asshowninFigure77.

38. Removeand discardthelubeorifice plugfrom
rear of case, asshowninFigure78.

Continued on Page 55.

OUTPUT SHAFT
AND PARK GEAR

NUMBER 13
THRUST BEARING

Copyright © 2003 AT SG
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=
LUBE ORIFICE
PLUG '
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Figure 78
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LOW ROLLER CLUTCH INNER
RACE RETAINING BOLTS (5)
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Figure 77

Figure 79
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113 LOW ROLLER CLUTCH INNER RACE

113

114

117

116

114 REVERSE CLUTCH PISTON RETURN SPRING ASSEMBLY
115 REVERSE CLUTCH PISTON INNER LIP SEAL
116 REVERSE CLUTCH PISTON OUTER LIP SEAL

117 REVERSE CLUTCH PISTON

Copyright © 2003 AT SG

TRANSMISSION DISASSEMBLY

I nternal Components (Cont'd)

39. Rotatethetransmissioninfixturesothepan
rail surfaceisfacingdown (SeeFigure79).

40. Removethe5low roller clutchinner racebolts,
asshowninFigure79.

41. Rotatethetransmissioninfixture sothebell
housingisfacing up, asshownin Figure 80.

42. Removethelow roller clutchinner race, the
reverseclutch pistonreturn spring assembly,
and reverseclutch piston (SeeFigure 80).

43. Removeand discard thereverseclutch piston
inner and outer lip seals(SeeFigure 80).

COMPONENT REBUILD
Transmission Case Assembly

1. Removetheinsidedetent |ever retaining nut,
using acresent wrenchto hold theexternal
shiftlever, to avoid damageto theinside detent
spring (SeeFigure80).

Caution: If thisprocedureisnot followed,
damagetothedetent springwill occur and
replacement will benecessary.

Continued on Page 56.

Hold External Shift Lever With Cresent
Wrench When Removing The
Inside Detent Lever Retaining Nut

INSIDE
DETENT

LEVER RETAINING

Copyright © 2003 AT SG

Figure 80
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- COMPONENT REBUILD 7. Install theexternal shift lever, insidedetent
Transmission Case Assembly (Cont'd) lever and retaining nut. Torquethe_retai_ni ng

2. Removetheshift lever retainingroll pinfrom nutto41-54N-m(30-407t.1b.), aganusinga
thecase, using pinremoval tool T87P-3504-N, cresent wrenchtoholdexternal shiftlever.
asshownin Figure82. (SeeFigure8l). .

3. Removeexternal shift lever from caseand 8. Install a_me\_/vl ubeorificeplugintothecase, as
removeshift lever seal from caseusingthe showninFigure83, and ensurefully seated.
proper puller. 9. Install new inner and outer lip sealsingrooves

4. Clean all casepartsthoroughly and dry with of the_reverse » s_ton,_W|th thelipstacingthe
compressed air. directionshownin Figure85.

5. Inspect all case partsthoroughly for any wear 10. Lubricatebothlip sealswithasmall amount
and/or damage. Replaceasnecessary. of Trans-Jel®. .

6. Install new shift |ever seal into the case bore 11. Install thereversepistonintothecasewitha
using theproper seal driver rotating motion, using carenot to damagethe

lipseals (SeeFigure85).

12. Install thereverseclutch pistonreturn spring
assembly, asshownin Figure 85.

13. Install twothreaded rodsinto thelow roller
inner race, asshowninFigure84. They canbe
madefrom boltswith the head removed.

Note: Thelubeholein theraceshouldbe

PIN REMOVER positionedin the5 o' clock position when it
T87P-3504-N isinstalled. The60'clock positionisthe
bottom of thecase.
ROLL 14. Install thelow roller clutchinner racein case,
PIN assnowninFigure86, andinstall twonutson
thethreadedrods.

Continued on Page 57.

TWO THREADED RODS
5/16"-24 X 3 INCH LONG

Figure 82
LUBE ORIFICE g %
PLUG LUBE HOLE

LOW ROLLER CLUTCH
INNER RACE

Copyright © 2003 AT SG Copyright © 2003 AT SG

Figure 83 Figure 84
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113

114

115

113 LOWROLLER CLUTCH INNER RACE
114 REVERSE CLUTCH PISTON RETURN SPRING ASSEMBLY
115 REVERSE CLUTCH PISTON INNER LIP SEAL
116 REVERSE CLUTCH PISTON OUTER LIP SEAL
117 REVERSE CLUTCH PISTON
Copyright © 2003 AT SG

COMPONENT REBUILD
Transmission Case Assembly (Cont'd)

15. Tighten thenutsto compressthereverseclutch
return spring assembly, asshownin Figure 86.

16. Install 3low roller inner raceretaining bolts, as
shownin Figure 86, and removethe2 threaded
rodsand nuts.

17. Install thetwo remaining retaining boltsand
torqueall fiveto24-34N-m(18-25ft.Ib.)ina
criss-crosspattern, asshowninFigure87.

Continued on Page 58.

INSTALL THREE
LOW ROLLER CLUTCH INNER
RACE RETAINING BOLTS

TWO THREADED RODS

Copyright © 2003 AT SG

Figure 86

Copyright © 2003 ATSG

Figure 85
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COMPONENT REBUILD
Transmission Case Assembly (Cont'd)

18. Install thenumber 13thrust bearing onto case,
inthedirection showninFigure88.

19. Install the output shaft into the case, asshown
inFigure88.
Note: Wehaveillustratedthe4WD version
inFigure88.

Continued on Page 59.

"4WD VERSION"

OUTPUT SHAFT
AND PARK GEAR

NUMBER 13
THRUST BEARING

Copyright © 2003 AT SG

"2WD VERSION"

SPEED SENSOR
RELUCTOR WHEEL

SPACER, ROTUNDA
PART NUMBER 307-388

SPEED SENSOR
RELUCTOR WHEEL

SHAFT

=

OUTPUT
SHAFT

=

SPEED SENSOR
RELUCTOR WHEEL
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Figure 88
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Figure 89
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COMPONENT REBUILD
Transmission Case Assembly (Cont'd)

20. The2WD versionisillustratedin Figure 89,
and noticethat it hasaspeed sensor reluctor
wheel pressed on next tothepark gear, which
isalsoapressfit ontheoutput shaft.

Caution: I f thespeed sensor reluctor wheel
wasremoved for anyreason, special spacer,
Rotundanumber 307-388, must beusedto
locatethereluctor wheel in proper position.

21. Install the parking pawl, pivot pinand return
spring, asshownin Figure90, and ensurethat
itishooked properly behind the case, asshown
inFigure9l.

RETAINING
BOLTS

PARK PAWL,
PIVOT PIN,
AND RETURN

SPRING
PARK ROD

% GUIDE PLATE

Copyright © 2003 AT SG

22.Install the parking rod guide plate, asshownin
Figure90.

23.Install thetwo park rod guide plateretaining
boltsandtorqueto 16-27 N-m (12-20ft.Ib.).
Note: Ensurethat park rod operatesfreely
through theguideplate(SeeFigure9l).

24. TheTorx head bolt retaining the park paw!
abutment plate, shownin Figure 91, hasthread
locking compound and should not beremoved
unlessdamageisapparent.

Note: If it wasremoved, Ford recommends
that it bediscarded andanewboltinstalled
andtorquedto 16-27 N-m (12-20ft.Ib.).

Continued on Page 60.

RETURN SPRING
IS HOOKED ON
CASE

ENSURE THAT
PARK ROD
TRAVELS FREELY

THIS TORX HEAD BOLT
MUST BE DISCARDED AND
REPLACED, IF REMOVED

Copyright © 2003 AT SG

Figure 90

Figure 91
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EXTENSION HOUSING
RETAINING BOLTS

B\
EXTENSION b
HOUSING NS

EXTENSION }

HOUSING GASKET

v‘(((((((((((((((((

OUTPUT
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COMPONENT REBUILD
Transmission Case Assembly (Cont'd)

25. Install new extension housing gasket on case
surface, asshowninFigure92.

26. Install the4WD extension housing, asshown
inFigure92.
Note: The4R100unitrequiresan extension
housingwith theadded boss, or shoulder
(4X4), asillustratedin Figure94, toretain
thelubeorificeplug. If replacement becomes
necessary, refer toFigure94for aproper
replacement.

27.1f installinga2WD version extension housing,
install anew rear seal using theproper driver.

28. Install extension housing and retaining bolts, as
showninFigure92.

29. Torquetheextension housing bolts, asshown
inFigure93t041-54 N-m(30-40ft.Ib.).

Continued on Page 62.

Copyright © 2003 ATSG
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Figure 92

Figure 93
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4R100 TYPICAL
4WHEEL DRIVE

E40D 4X4 WITHOUT
LUBE PLUG

SHOULDER NO SHOUL DER
FORD 4R100 ALL OTHER 4R100
6.8L AND 7.3L 2 WHEEL DRIVE E4OD WITHOUT
2 WHEEL DRIVE APPLICATIONS LUBE PLUG

ADDED BOSS

SHOULDER NO SHOULDER

Copyright © 2003 AT SG

Figure 94
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COMPONENT REBUILD

"INCORRECT" INSTALLATION Transmission Case Assembly (Cont'd)

30. Install thelow roller clutchinto thereverse hub
inthedirection showninFigure 96, androtate
slightly clock-wisetolockitinplace.
Caution: Iftheroller clutchisinstalledin
reversehubinthedirection shownin Figure
95, thereversehubwill freewheel in both
directions, when installedin case.

31. Rotatethetransmissioninfixturesothebell
housingisfacingup, asshowninFigure97.

32. Install thereversehub andlow roller clutch
assembly into the case by rotating clockwise,
asshowninFigure97, until fully seated.
Note: Reverseclutch hubshouldfreewheel
clockwiseandlock counter-clockwiseafter
installationin case.

33.Install thereverseclutch"Wave" plateontop
of thereversepistoninthecase, asshownin

Figure98.
T'EI ITSHDEI SS&-%%F’*\IC'T-LJE%HE\'/SE lR’\lsSETﬁlL_JLBEvE\)n 'Lf\t 34. Install thereverseclutch pack beginning with
FREEWHEEL IN BOTH DIRECTIONS, asteel plateand alternatingwith afriction plate
WHEN INSTALLED IN CASE. asshowninFigure98, until the proper amount
of platesareinstalled.
Figure 95

Continued on Page 63.

"CORRECT" INSTALLATION

LOW ROLLER

/ CLUTCH ASM. 110

W
RN
REVERSE HUB 0 ol |1y i

ASSEMBLY J

INSTALL IN THISDIRECTIONAND
TURN SLIGHTLY CLOCK-WISE TO

LOCKIN PLACE 110 REVERSE CLUTCH HUB AND LOW ROLLER CLUTCH ASM.
Copyright © 2003 AT SG Copyright © 2003 AT SG

Figure 96 Figure 97
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—100

101

97 LOW/REVERSE CLUTCH BACKING PLATE SNAP RING
98 LOW/REVERSE CLUTCH BACKING PLATE
99 LOW/REVERSE CLUTCH FRICTION PLATES (6)

100 LOW/REVERSE CLUTCH STEEL PLATES (6)

101 LOW/REVERSE CLUTCH "WAVE" PLATE

Copyright © 2003 AT SG

Transmission Case Assembly (Cont'd)

35. Install thereverse clutch backing plate ontop
of thelast friction, asshownin Figure 98.

36. Install thereverse clutch backing plate snap
ring, asshowninFigure 98, and ensurethat it
isfully seatedin casegroove.

Note: Thenumber of reverse platesismodel
sensitiveand may vary fromtheillustration.
Astack-up clearancemeasurementisnot
requiredfor thereverseclutch.

37.Install the number 12 thrust bearingand rear
ring gear into case, asshownin Figure99.
Note: Beforeinstallingsnapringprovisions
must be madeto retain output shaft fully
seated against rear bearing.

38. Install the output shaft snap ring onto output
shaft, asshownin Figure 99
Note: Donot over stretch snapringduring
installation. Ford recommendsanew snap
ringfor thislocation.

39. Ensurethat snapringisfully seatedingroove
inoutput shaft, and the caseisfinally ready
for thefinal assembly process.

106

et ‘

106 OUTPUT SHAFT SNAI5 RING
107 REARPLANETARY RING GEAR
112 NUMBER 12 THRUSTBEARING (RING GEAR TO INNER RACE)

Copyright © 2003 ATSG

Figure 98

Figure 99
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4 PINION REAR CARRIER

REQUIRES 4 TANG
THRUST WASHERS
BOTH SIDES

4 PINION REAR
PLANETARY CARRIER

)

6 PINION REAR CARRIER

REQUIRES 3 TANG
THRUST WASHER
FOTZ-7A166-D

6 PINION REAR
PLANETARY CARRIER
F81Z-7D006-AA

=

REQUIRES 4 TANG
THRUST WASHERS REQUIRES 3 TANG
BOTH SIDES THRUST WASHER
FOTZ-7A166-D
\—/ \/ Copyright © 2003 ATSG
Figure 100

Planetary Carrier Differences

Both planetary carriersaremodel sensitiveparts, and
may contain a4 pinion carrier or a6 pinion carrier, as
shown in Figures 100, 101. Obviously the 6 pinion
carrier hasmuch moretorque carrying capacity andis
highly recommended, especially in heavy duty
applications.

The 6 pinion rear carrier also requires 3 tang thrust
washers on both sides of the carrier. We have
provided you with the part numbers, in Figure 100,
that werecurrent at thetimeof printing thismanual.

COMPONENT REBUILD
Front And Rear Planetary Carriers

1. Inspect planetary carriersfor thefollowing;
Carrier pinsfor loosnessor damage.
Pinion gearsfor damaged or wornteeth.
Pinion gearsfor freerotation, and wobble.
Carrier for cracks, wear and/or damage.

2.Useanew servicepartif any of theabove

conditionsexist.
3. Setthecarriersasidefor final assembly.

Continued on Page 66.

4 PINION REAR CARRIER

4 PINION FORWARD
PLANETARY CARRIER

6 PINION REAR CARRIER

6 PINION FORWARD
PLANETARY CARRIER
F81Z-7A398-CA

Copyright © 2003 AT SG

Figure 101
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FORWARD CLUTCH EXPLODED VIEW

72 FORWARD CLUTCHHOUSING

73 FORWARD CLUTCH HOUSING INNER "O" RING SEAL

74 FORWARD PISTON OUTER LIP SEAL

75 FORWARD CLUTCH PISTON ASSEMBLY

76 FORWARD CLUTCH PISTON APPLY RING

77 FORWARD CLUTCH PISTON "BELLVILLE" RETURN SPRING
78 FORWARD CLUTCH RETURN SPRING SNAP RING

79 FORWARD CLUTCH APPLY PLATE

80 FORWARD CLUTCH "WAVE" PLATE

81 FORWARD CLUTCH FRICTION PLATES

82 FORWARD CLUTCH STEEL PLATES

83 FORWARD CLUTCH BACKING PLATE

84 FORWARD CLUTCH BACKING PLATE SNAP RING (SELECTIVE)

Copyright © 2003 AT SG

Figure 102
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COMPONENT REBUILD
Forward Clutch Housing

1. Disassembletheforward clutch housing using
Figure102 asaguide.

2. Cleanall forward clutch housing partsusing
asuitablecleaning solution and dry with
compressedair.

3. Inspect all forward clutch housing partsfor any
wear and/or damage.

Note: Ensurethattheair bleedball in the
forward clutch piston isfreeand operational
(SeeFigure104).

4. Removeand discard theforward clutchinner
and outer seals.

5. Placetheforward clutch housing on aflat work
surface, inthedirection showninFigure 103,
andinstall new sealingrings.

Continued on Page 67.

70

70 FORWARD CLUTCH SEALING RINGS (2 REQUIRED)
72 FORWARD CLUTCH HOUSING ASSEMBLY

Copyright © 2003 AT SG

75
ENSURE THAT
BALL ISFREE
AND SEALS

72

\
LG

72 FORWARD CLUTCHHOUSING

73 FORWARD CLUTCH HOUSING INNER "O" RING SEAL
74 FORWARD PISTON OUTER LIP SEAL

75 FORWARD CLUTCH PISTON ASSEMBLY

Copyright © 2003 AT SG

Figure 103
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Figure 104
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Forward Clutch Housing (Cont'd)

6. Turnforward clutch housing over, asshownin
Figure 104, andinstall forward clutch piston
inner "O" ring seal into drum (SeeFigure 104).

7. Install forward clutch piston outer lip seal into
grooveinpiston, withlipfacing thedirection
showninFigure104.

8. Lubricate both seal swith asmall amount of
Trans-Jel®, andinstall pistonintotheforward
clutch housing with atwisting motion, using
carenot to damage seal s(SeeFigure 104).

9. Install theforward clutch piston apply ringinto
grooveontop of piston (SeeFigure104).

10. Install theforward clutch"Bellville" return
springinto housinginthedirection shownin
Figure 105.

11. Compressthereturn springandinstall return
spring snapring, andensureitisfully seated
(SeeFigure105).

12. Install theforward clutch apply platewiththe
flat sidefacing up, asshownin Figure 106.

13. Install theforward clutch"Wave" plateontop
of theapply plate, asshowninFigure 106.

Continued on Page 68.

78

HH| T~ ‘ll‘
””””"\|||!|”||\|U|||\||\|||||\||\||H|H|||

77 FORWARD CLUTCH PISTON "BELLVILLE" RETURN SPRING
78 FORWARD CLUTCH RETURN SPRING SNAP RING

Copyright © 2003 AT SG

79 FORWARD CLUTCH APPLY PLATE
80 FORWARD CLUTCH "WAVE" PLATE

Copyright © 2003 AT SG

Figure 105

Figure 106
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" SELECTIVE"
SNAP RING 84

81 FORWARD CLUTCH FRICTION PLATES

82 FORWARD CLUTCH STEEL PLATES

83 FORWARD CLUTCH BACKING PLATE

84 FORWARD CLUTCH BACKING PLATE SNAP RING (SELECTIVE)
Copyright © 2003 AT SG

Forward Clutch Housing (Cont'd)

14. Install forward clutch pack beginningwitha
steel plateand alternating with afriction plate,
asshowninFigure107, until the proper
amount of platesareinstalled.

Note: Thenumber of forward platesismodel
sensitiveand may vary fromtheillustration.

15. Install theforward clutch backing plate, as
showninFigure107.

16. Install selectiveforward clutch backing plate
snapring, asshowninFigure107, and ensure
thatitisfully seated.

17. Measuretheforward clutch clearance between
the sel ective snap ring and the backing plate,
asshowninFigure108.

18. Forward clutch clearance should measure:
0.76-1.40mm (.030" - .055").

19. Changethe sel ective snap ring asnecessary to
obtaintheproper clearance (SeeFigure 108).

20. Set thecompleted forward clutch housing aside

for future sub assembly.

Forward Clutch Clearance Should Be
0.76 - 1.40mm (.030" - .055")

Selective Snap Rings Available
1.42-1.52mm (.056" - .060")
1.88-1.98mm (.074" - .078")
2.34-2.44mm (.092" - .096")
2.79-2.90mm (.110" - .114")
3.25-3.35mm (.128" - .132")

Copyright © 2003 AT SG
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Figure 107

Figure 108
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DIRECT CLUTCH HOUSING "FRONT SIDE" EXPLODED VIEW

e e

57 INTERMEDIATE SPRAG ASSEMBLY
58 INTERMEDIATE SPRAG OUTER RACE THRUST WASHER (NUMBER 7)
59 DIRECT CLUTCH HOUSING ASSEMBLY

~ “DO NOT USE" REPLACE WITH PARTS SHOWN ABOVE
DIRECT DRUM FOR
"DIODE" ONE-WAY "DIODE" ONE-WAY
CLUTCH ASSEMBLY CLUTCH ASSEMBLY

Copyright © 2003 ATSG

Figure 109
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DIRECT CLUTCH HOUSING "REAR SIDE" EXPLODED VIEW

60

59

" SELECTIVE" 66
SNAP RING

59 DIRECT CLUTCH HOUSING ASSEMBLY

60 DIRECT CLUTCH PISTON INNER LIP SEAL

61 DIRECT CLUTCH PISTON OUTER LIP SEAL

62 DIRECT CLUTCH PISTON ASSEMBLY

63 DIRECT CLUTCH PISTON RETURN SPRING ASSEMBLY

64 DIRECT CLUTCH PISTON RETURN SPRING SNAP RING

66 DIRECT CLUTCH FRICTION PLATES

67 DIRECT CLUTCH STEEL PLATES

68 DIRECT CLUTCH BACKING PLATE

69 DIRECT CLUTCH BACKING PLATE SNAP RING (SELECTIVE)

64

63

oflo

O D).

Copyright © 2003 ATSG
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Figure 110
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COMPONENT REBUILD
Direct Clutch Housing

1. Disassemblethedirect clutch housing using
Figures109and 110 asaguide.

2.Cleandll direct clutch partswith asuitable
cleaning solution and dry with compressed air.

3. Inspect all direct clutch partsfor any wear
and/or damage. Replaceasnecessary.

4. Refer to Figures111 and 112 to ensurethat you
have compatableparts, especialyifitwas
necessary toreplacethesun shell or thedirect
clutch housing.

Note: Useextracareatthissteptoensure
compatablepartsfor direct clutch drum.

"EARLY" DESIGN LEVEL

INPUT SUN SHELL - NOTE: Using the early style sun
shell " Requires® that you use the number 8A thrust washer
ondirectdrum, andthedirect drumthat acceptsit.

@ NUMBER 8A

THRUST WASHER

SLOTS TO ACCEPT
NUMBER 8A
THRUST WASHER

Copyright © 2003 AT SG

"LATE" DESIGN LEVEL

Added " Tabs"

INPUT SUN SHELL - New design have " Tabs"' added to
the center of the sun shell dots, asshown above, which now
support thedirect drum for the required clearance between
the direct and forward clutch housings, and allows
elimination of thenumber 8A thrust washer.

" Late" design sun shell will retro-fit back on all models.

"NO" SLOTS

Copyright © 2003 AT SG

Figure 111
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DO NOT USE THIS STYLE DRUM

"DIODE" STYLE
ONE-WAY CLUTCH

DIRECT DRUM FOR
"DIODE" STYLE
ONE-WAY CLWUTCH

~ Copyright © 2003 ATSG

COMPONENT REBUILD
Direct Clutch Housing (Cont'd)

5.Wehaveillustrated the"Diode" styleone-way
intermediate clutch and theassociated direct
clutchdruminFigure113.
Note: Do Not usethistypeof one-way clutch
inthisunit. Itwill not live.

6. Placethedirect clutch housing onaflat work
surfaceinthedirectionshowninFigure114.

7. Install thenumber 7 thrust washer, asshownin
Figure114,andretainwith Trans-Jel®.

Figure 113

58 INTERMEDIATE SPRAG OUTER RACE THRUST WASHER (NO. 7)
59 DIRECT CLUTCH HOUSING ASSEMBLY

Copyright © 2003 AT SG

57 INTERMEDIATE SPRAG ASSEMBLY
58 INTERMEDIATE SPRAG OUTER RACE THRUST WASHER (NO. 7)
59 DIRECT CLUTCH HOUSING ASSEMBLY

Copyright © 2003 AT SG

72

Figure 114

Figure 115

AUTOMATIC TRANSMISSION SERVICE GROUP




Technical Service Information

COMPONENT REBUILD

Direct Clutch Housing (Cont'd)

8. Install theintermediate sprag assembly and the
outer spragrace, asshowninFigure115.

9. After installing intermediate sprag assembly,
check to ensure proper operation, asshownin
Figure116.

Note: Outer spragraceshouldfreewheel
counter-clockwiseandlock clockwise, as
showninFigurell6.

10. Turnthedirect clutch housing over on aflat
work surface, asshowninFigure117.

11. Install theinner direct clutch pistonlip seal in
thegrooveindrum, withthelipfacinginthe
directionshowninFigure117.

12. Install theouter direct clutch pistonlipseal in
thegrooveindrum, withthelipfacinginthe
directionshowninFigure117.

13. Lubricate both seal sand both piston surfaces
withasmall amount of Trans-Jel®.

14. Install thedirect clutch piston assembly into
direct clutch housing with atwisting motion,
using careso asnot todamagethelip seals.
(SeeFigure117).

Continued on Page 74.

FREEWHEEL OUTER
SPRAG RACE

FREEW] I.EEL

HOLD DIRECT
CLUTCH DRUM

Copyright © 2003 AT SG

59 DIRECT CLUTCH HOUSING ASSEMBLY
60 DIRECT CLUTCH PISTON INNER LIP SEAL
61 DIRECT CLUTCH PISTON OUTER LIP SEAL

Copyright © 2003 AT SG

Figure 116

Figure 117
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COMPONENT REBUILD

Direct Clutch Housing (Cont'd)

15. Install thedirect clutch piston return spring into
direct clutch housing, asshownin Figure 118.

16. Compressthereturn spring assembly usinga
foot pressandinstall thedirect clutchreturn
springsnapring (SeeFigure118).

17. Install thenumber 8A thrust washer at thistime
if your unit requiresonebecause of theearly
stylesunshell (SeeFigurel19)

Note: RefertoFiguresllland112for the
information regardingthe8Athrust washer,
and compatableparts.

64

59 DIRECT CLUTCH HOUSING ASSEMBLY
63 DIRECT CLUTCH PISTON RETURN SPRING ASSEMBLY
64 DIRECT CLUTCH PISTON RETURN SPRING SNAP RING

Copyright © 2003 ATSG

18. Install thedirect clutch pack beginningwitha
steel plateand alternating with afriction plate,
asshowninFigure 120, until you haveproper
amount of platesinstalled.

Note: Thenumber of direct platesismodel
sensitiveand may vary fromillustration.

19. Install thedirect clutch backing plate on top of
thelast friction plate, asshownin Figure 120.

20. Install the selectivedirect clutch backing plate
snapring, asshowninFigure 120, and ensure
thatitisfully seated.

21. Measurethedirect clutch clearance between
the sel ective snap ring and the backing plate,
asshowninFigure121.

22. Direct clutch clearance should measure:
1.15-2.06mm (.045" - .081").

23. Changethe sel ective snap ring asnecessary to
obtaintheproper clutch clearance. Referto
Figure121 for snapringsavailable.

24. Setthecompleted direct clutch housing aside
for future sub-assembly.

65

65 NUMBER 8A THRUST WASHER (NOT USED ALL MODELS)
Copyright © 2003 ATSG

74

Figure 118

Figure 119
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" SELECTIVE"
SNAP RING

69

68

66—

66 DIRECT CLUTCH FRICTION PLATES
67 DIRECT CLUTCH STEEL PLATES
68 DIRECT CLUTCH BACKING PLATE

Direct Clutch Clearance Should Be

— 67

1.15- 2.06mm (.045" - .081")

Selective Snap Rings Available
1.65-1.75mm (.065" - .069")
1.88-1.98mm (.074" - .078")
2.10-2.20mm (.083" - .087")

Copyright © 2003 AT SG

e ———— Figure 121

(o)
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[e] S
o

S
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Figure 120
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inFigure123.

Technical Service Information

COMPONENT REBUILD
Forward And Direct Clutch Sub-Assemblies

1. Weareonceagain showing youthedifference
betweenthe"Early" and"Late" direct clutch
housingsinFigures 122 and 123, asthisisthe
last chanceyouwill havetoinstall the number
8A thrust washer, if yourequireone.

2. Placethe completed direct clutch housingona
flat work surfaceinthedirectionthat isshown

3. Install thecompl eted forward clutch housing
into the compl eted direct clutch housing by
rotating back and forthuntil fully seated, as

showninFigure123.

4. Install thenumber 9A thrust bearingintothe
forward clutch housing in thedirection shown
inFigure 124, with black sidefacing up.

5. Install thenumber 8C thrust washer onto the
forward ring gear and hub assembly, asshown
inFigure125, andretainwith Trans-Jel®.

6. Install forward ring gear and thrust washer into
forward clutch plates, asshowninFigure 126,
by rotating back andforth until fully seated.

Continued on Page 78.

NUMBER 8A
THRUST WASHER

Some Models
Only

59 "EARLY" DIRECT CLUTCHHOUSING ASSEMBLY

Copyright © 2003 AT SG

Does Not Use

Number 8A
Thrust Washer
And Requires
Late Sun Shell

59 "LATE" DIRECT CLUTCH HOUSING ASSEMBLY
72 FORWARD CLUTCH HOUSING ASSEMBLY

Copyright © 2003 AT SG
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Figure 122

Figure 123
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NUMBER 8C
THRUST WASHER

FORWARD RING
GEAR AND HUB
ASSEMBLY

" Copyright © 2003 ATSG

Figure 125

59 DIRECT CLUTCH HOUSING ASSEMBLY 59 DIRECT CLUTCH HOUSING ASSEMBLY
72 FORWARD CLUTCH HOUSING ASSEMBLY 72 FORWARD CLUTCH HOUSING ASSEMBLY
89 NUMBER 9A THRUST BEARING ASSEMBLY 88 FORWARD RING GEAR AND HUB ASSEMBLY
Copyright © 2003 AT SG Copyright © 2003 AT SG
Figure 124 Figure 126

AUTOMATIC TRANSMISSION SERVICE GROUP

77




Technical Service Information
COMPONENT REBUILD

Forward And Direct Clutch Sub-Assemblies
NUMBER 10A 7. Install thenumber 10A thrust bearing ontothe

THRUST BEARING forward planetary carrier, inthedirectionthat
isshowninFigure127, and retain thebearing
with Trans-Jel®.

8. Turntheplanetary carrier over andinstall the
number 9B thrust bearing into the planetary
carrier inthedirection showninFigure 128.

FORWARD Note: Black sidefacesup.

PLANETARY 9. Install the completeforward planetary carrier

assembly intothering gear, by rotatinginto

position, asshowninFigure129.

Continued on Page 79.

91

Copyright © 2003 AT SG
Figure 127
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NUMBER 9B
THRUST BEARING

FORWARD
PLANETARY

TR

<

59 DIRECT CLUTCH HOUSING ASSEMBLY

72 FORWARD CLUTCH HOUSING ASSEMBLY

91 "6 PINION"FORWARD PLANETARY CARRIER ASSEMBLY
Copyright © 2003 AT SG

Figure 129

Copyright © 2003 AT SG
Figure 128
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COMPONENT REBUILD
Forward And Direct Clutch Sub-Assemblles_ 13. Install theinstallationtool onto thecomplete
10. Install theproper sun gear shell over theentire assembly, asshownin Figure 131, and set the
assembly, asshownin Figure 130. ; ’

completed assembly asidefor final assembly.
11. Hold the compl eted assembly together and roll
completeassembly over sothat itissettingon

thesungear, asshowninFigure 131.

12. Install thenumber 8B thrust washer ontothe
forward clutch drum surface, inthedirection
showninFigure131.

NUMBER 8B
THRUST BEARING

\1 I

Lo

59 DIRECT CLUTCH HOUSING ASSEMBLY
72 FORWARD CLUTCH HOUSING ASSEMBLY
94 "LATE" SUN GEAR AND SHELL ASSEMBLY

Copyright © 2003 ATSG Copyright © 2003 ATSG

Figure 130 Figure 131
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CENTER CENTER SUPPORT EXPLODED VIEW

CENTER CENTER SUPPORT HUB

SUPPORT
BALL BEARING

RETAINING
BOLTS (3)

48 CENTER SUPPORTASM. (SERVICED AS ASSEMBLY)
49 CENTER SUPPORT DIRECT CLUTCH SEALING RINGS (2)
50 NUMBER 6 THRUST WASHER

48 Copyright © 2003 ATSG
Figure 132
CENTER BALL BEARING COMPONENT REBUILD
SUPPORT (KOYO 6906) Center Support Assembly
BALL BEARING 1. Disassembl e center support, if necessary, using
Figure132asaguide.

2. Cleanall center support partsthoroughly using
asuitable cleaning solution and blow dry with
compressedair.

3. Inspect all center support partsthoroughly for
any wear and/or damage.

Q/Zg 4. Removeand discard thetwo center support

S

RETAINING CENTER
BOLTS (3) % SUPPORT

direct clutchsealingrings (SeeFigure132).

5. Itisnot necessary to removethe center support
fromthehub, but if you did, assemblethehub
to support asshowninFigure 133, and torque

theretainingboltsto9-14 N-m(80-100in.Ib.).
6. Theball bearing inthe center supportisnot
serviced by Ford, butisavailablefromyour

local bearing supply house using the number
suppliedinFigure133.

i

/

= 7. Install anew ball bearing into center support,
CENTER . . . K
e < SUPPORT asshownin Figure 133, using proper bearing
< HUB drivers.

8. Turnthecenter support over andinstall new
sealing ringsintothegroovesin center support
hub, asshownin Figure 134.

Continued on Page 81.

Copyright © 2003 AT SG

Figure 133

80
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48 CENTER SUPPORTASM. (SERVICED AS ASSEMBLY)
49 CENTER SUPPORT DIRECT CLUTCH SEALING RINGS (2)
50 NUMBER 6 THRUST WASHER

Copyright © 2003 AT SG

Figure 134

COMPLETED CENTER SUPPORT ASSEMBLY

Copyright © 2003 AT SG

Figure 135

COMPONENT REBUILD

Center Support Assembly

9.1f thesealingringsarethe"Hook" joint type,
ensurethat they areproperly hooked and that
they rotatefreely inthegrooves.

10. Install thenumber 6 thrust washer onto center
support, asshowninFigure 134, andretain
withTrans-Jel®.

11. Set thecompleted center support assembly
asidefor final assembly (SeeFigure135).

Component Rebuild
Continued on Page 82.
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INTERMEDIATE/OVERDRIVE SUPPORT ASSEMBLY EXPLODED VIEW
38

41

45

37 OVERDRIVE CLUTCH PISTON RETURN SPRING SNAP RING
38 OVERDRIVE CLUTCH PISTON RETURN SPRING

39 OVERDRIVE CLUTCH PISTON

41 INTERMEDIATE CLUTCH PISTON INNER LIP SEAL

42 INTERMEDIATE AND OVERDRIVE CLUTCH CYLINDER
44 INTERMEDIATE CLUTCH PISTON OUTER LIP SEAL
45 INTERMEDIATE CLUTCH PISTON

Copyright © 2003 AT SG

Figure 136

COMPONENT REBUILD
| ntermediate/Overdrive Support Assembly

1. Disassembleintermediate/overdrivecylinder
using Figure136 asaguide.

2. Cleanall intermediate/overdrivecylinder parts
thoroughly using asuitable cleaning sol ution.

3. Inspect all intermediate/overdrivecylinder
partsthoroughly for any wear and/or damage.

4. Removeand discard overdrive clutch molded
piston and bothintermediateclutch pistonlip
sedls.

5. Placetheintermediate/overdrivecylinder ona
flat work surface, inthedirection shownin
Figure137.

82

6. Install anew intermediate clutch pistoninner
lipseal intothegrooveincylinder, withthelip
facingthedirection showninFigure137.

7. Install anew intermediate clutch piston outer
lipseal intothegroovein piston, withthelip
facingthedirectionshowninFigure 137.

8. Lubricatebothlip sealswith Trans-Jel®, and
install piston assembly into cylinder, asshown
inFigure137.

9. Turnthecylinder over, asshownin Figure 138,
andinstall anew overdrive mol ded piston.

Continued on Page 83.
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41 INTERMEDIATE CLUTCH PISTON INNER LIP SEAL
42 INTERMEDIATE AND OVERDRIVE CLUTCH CYLINDER
44 INTERMEDIATE CLUTCH PISTON OUTER LIP SEAL

45 INTERMEDIATE CLUTCH PISTON ,
Copyright © 2003 AT SG

37 OVERDRIVE CLUTCH PISTON RETURN SPRING SNAP RING
38 OVERDRIVE CLUTCH PISTON RETURN SPRING
39 OVERDRIVE CLUTCH MOLDED PISTON ASSEMBLY

Copyright © 2003 AT SG

Figure 137

I ntermediate/Overdrive Support Assembly (Cont'd)

10. Install theoverdrive clutch piston return spring
inthedirection showninFigure 138.

11. Compressthereturnspringandinstall snapring
andensureitisfully seated (SeeFigure 138).

12. Set completed intermediate/overdriveclutch
cylinder asidefor thefinal assembly process.
(SeeFigure139).

Figure 138

Copyright © 2003 AT SG

Figure 139
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OVERDRIVE GEARSET EXPLODED VIEW

24 OVERDRIVE ROLLER OUTER RACE "FLAT" SNAP RING

25 OVERDRIVE ROLLER OUTER RACE

26 NUMBER 3 THRUST WASHER, OUTER RACE TO CARRIER
27 OVERDRIVE PLANETARY CARRIER ASSEMBLY

28 NUMBER 6 THRUST BEARING, CARRIER TO CENTER SHAFT
29 OVERDRIVE INTERNAL RING GEAR

30 CENTER SHAFT ASSEMBLY

32 CENTER SHAFTTO RING GEAR "WAVE" SNAP RING

33 NUMBER 5 THRUST BEARING, CENTER SHAFT TO SUPPORT Copyright © 2003 AT SG

Figure 140

COMPONENT REBUILD
Overdrive Gearset Assembly

1. Disassembleoverdrivegearset using Figure 140 4. Positiontheoverdrivering gear on aflat work
asaguide. surface, asshowninFigure141.

2. Cleanall overdrivegearset partsthoroughly 5. Install overdriveroller clutch outer raceinto
using asuitablecleaning solution. overdrivering gear, asshowninFigure141.

3. Inspect all overdrivegearset partsthoroughly Note: Groovein outer racemust faceup,
for any wear and/or damage. asshowninFigurel41.

84
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24

GROOVE
FACING UP 25

24 OVERDRIVE ROLLER OUTER RACE "FLAT" SNAP RING
25 OVERDRIVE ROLLER OUTER RACE
29 OVERDRIVE INTERNAL RING GEAR

Copyright © 2003 AT SG

Ensurethat snap ring isfully seated.

Copyright © 2003 AT SG

Figure 142

Figure 141

Overdrive Gearset Assembly (Cont'd)

6. Install theflat snap ringintothegrooveinring
gear, asshownin Figure 141, and ensurethat
itisfully seated, asshowninFigure142.

7. Install number 3 thrust washer onto back of the
overdriveplanetary carrier and retainwitha
small amount of Trans-Jel® (SeeFigure 143).

Continued on Page 86.

J

26 NUMBER 3 THRUST WASHER, OUTER RACE TO CARRIER

27 OVERDRIVE PLANETARY CARRIER ASSEMBLY
Copyright © 2003 AT SG

Figure 143
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COMPONENT REBUILD
Overdrive Gearset Assembly (Cont'd)

8. Fliptheoverdriveplanetary carrier over with
thenumber 3thrust washer installed, asshown
inFigure144.

9. Install thenumber 6 thrust bearing onto the
overdriveplanetary carrier inthedirection
showninFigure144.

10. Install completed overdrive planetary carrier
intothe pre-assembled overdrivering gear, as
showninFigure 145, by rotating into position
until fully seated.

11. Install theoverdrive center shaft onto overdrive
planetary carrier, asshowninFigure 146.

12. Install thewave center shaft snapringintothe
grooveinringgear, asshowninFigure 146.
Note: Useabrassdrift againstthewave
snapringtoensurethatitisfully seated.

13. Install thenumber 5thrust bearing on overdrive
center shaft, indirection showninFigure 146,
andretainwith Trans-Jel®.

14. Set thecompleted overdrivegearset asidefor
additional sub-assembly after the coast clutch
housingisbuilt (SeeFigure 147).

Component Rebuild
Continued on Page 88.

28

27

26

26 NUMBER 3 THRUST WASHER, OUTER RACE TO CARRIER
27 OVERDRIVE PLANETARY CARRIER ASSEMBLY
28 NUMBER 6 THRUST BEARING, CARRIER TO CENTER SHAFT

Copyright © 2003 AT SG

e

29

il

26 NUMBER 3 THRUST WASHER, OUTER RACE TO CARRIER
27 OVERDRIVE PLANETARY CARRIER ASSEMBLY
28 NUMBER 6 THRUST BEARING, CARRIER TO CENTER SHAFT

Copyright © 2003 ATSG

Figure 144
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Figure 145
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32

30 CENTER SHAFT ASSEMBLY
32 CENTER SHAFTTO RING GEAR "WAVE" SNAP RING
33 NUMBER 5 THRUST BEARING, CENTER SHAFT TO SUPPORT

Copyright © 2003 ATSG

COMPLETED OVERDRIVE GEARSET

Copyright © 2003 AT SG

Figure 146

Figure 147

AUTOMATIC TRANSMISSION SERVICE GROUP

87




Technical Service Information

60 Tooth
Coast Clutch
Steel Plates

Required With
This Style

"CAST IRON" COAST CLUTCH DRUM USED
WITH 5.4L AND 6.8L "WITHOUT" PTO OPTION

32 Tooth
Coast Clutch
Steel Plates
Required With
This Style

"STAMPED STEEL" COAST CLUTCH DRUM USED
WITH 5.4L AND 6.8L "WITHOUT" PTO OPTION

32 Tooth
Coast Clutch

Steel Plates
Required With
This Style

"STAMPED STEEL" COAST CLUTCH DRUM USED
WITH 6.8L AND 7.3L "WITH" PTO OPTION

64 Tooth
Overdrive Clutch

Friction Plates
Required With
This Style

32 Tooth
Overdrive Clutch
Friction Plates
Required With
This Style

32 Tooth
Overdrive Clutch
Friction Plates
Required With
This Style

Copyright © 2003 AT SG

Figure 148

Coast Clutch Housing Changes

Thecoast clutch housingismodel sensitiveandthere
are three different versions, as shown above. The
"Cast-Iron" coast clutch housing is the same as the
E40D housing. When the "Stamped Steel" version
was introduced, it affected other parts in the
transmission, like the coast clutch steel plates and the
overdrivefriction plates, asshown above.

88

The sealing ring locations on the oil pump stator
were also affected, which makes the oil pump stator
shaft model sensitive, depending on which coast
clutch housing you have, but we will discuss thisin
theoil pump section of thismanaul.

Therebuild procedure on all 3 coast clutch housings
isvery similar and beginson Page 90.
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COAST CLUTCH HOUSING
"PTO" EQUIPPED MODELS

BALL BEARING
KOYO 6912 C3

13 COAST CLUTCHHOUSING ASM. ("PTO"VERSION SHOWN)

14 OVERDRIVE ROLLER CLUTCH ASSEMBLY

15 COAST CLUTCH MOLDED PISTON

16 COAST CLUTCH PISTON RETURN SPRING ASSEMBLY

17 COAST CLUTCH PISTON RETURN SPRING SNAP RING

18 COAST CLUTCH FRICTION PLATES

19 COAST CLUTCH STEEL PLATES

20 COAST CLUTCH BACKING PLATE

21 COAST CLUTCH BACKING PLATE SNAP RING (SELECTIVE)
KOYO 6912 C3 (AVAILABLELOCALBEARING SUPPLY HOUSE)

Copyright © 2003 AT SG

Figure 149

AUTOMATIC TRANSMISSION SERVICE GROUP

89




Technical Service Information

BALL BEARING
KOYO 6912 C3

COAST CLUTCH HOUSING
"PTO" EQUIPPED MODELS

KOYO 6912 C3 (AVAILABLE LOCAL BEARING SUPPLY HOUSE)
Copyright © 2003 AT SG

Figure 150

COMPONENT REBUILD
Coast Clutch Housing

1. Disassemblethecoast clutch housing using
Figures148and 149 asaguide.

Note: Figure148illustratesthe 3 different
coast clutch housingsavailablein 4R100
transmissions. Theproceduresfor rebuild
areverysimilar. Wewill beillustratingthe
"PTO" version.

2. Cleanall coast clutch housing partsthoroughly
using asuitablecleaning solutionand dry with
compressedair.

3. Inspect all coast clutch partsthoroughly for any
wear and/or damage.

4. Remove and discard themol ded coast clutch
piston. (SeeFigure149).

5. Replacetheball bearing asnecessary using the
proper pullersand press(SeeFigure 150).
Note: Thisball bearingisnotavailablefrom
Fordindividualy, butisavailablefromyour
local bearing supply under KOYO 6912 C3.

6. Placethe coast clutch housing on aflat work
surface, asshowninFigure151.

Continued on Page 91.

15

SEAL
PROTECTOR
307-387

13 COAST CLUTCH HOUSING ASM. ("PTO" VERSION SHOWN)
15 COAST CLUTCH MOLDED PISTON

Copyright © 2003 ATSG

16

5

16 COAST CLUTCH PISTON RETURN SPRING ASSEMBLY
17 COAST CLUTCH PISTON RETURN SPRING SNAP RING

Copyright © 2003 AT SG
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Figure 151

Figure 152
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Coast Clutch Housing (Cont'd)

7.1nstall lip seal protector 307-387 onto the coast
clutch housing, asshownin Figure151.

8. Lubricate both sealsonthenew coast clutch
pistonandinstall pistonintothecoast clutch
housing, asshowninFigure151.

9. Install the coast clutch piston return spring
assembly,asshowninFigure152.

10. Compressthereturn spring assembly using a
foot pressandinstall thereturn spring snap
ring, asshownin Figure 152, and ensurethat
itisfully seated.

11. Install theoverdriveroller clutch assembly, as
showninFigure153, androtate roller clutch
counter-clockwisetolock itinposition.

12. Install thecoast clutch platesin coast clutch
housing, asshownin Figure 154, beginning
withasteel plateand aternatingwithfriction
plates, until you have proper amount installed.
Note: Thenumber of coast platesismodel
sensitiveand may varyfromillustration.

13. Install the coast clutch backing plate, asshown
inFigure154.

Continued on Page 92.

13 COAST CLUTCHHOUSING ASM. ("PTO"VERSION SHOWN)
14 OVERDRIVE ROLLER CLUTCH ASSEMBLY

Copyright © 2003 AT SG

=
12\

13 COAST CLUTCH HOUSING ASM. ("PTO" VERSION SHOWN)
18 COAST CLUTCH FRICTION PLATES

19 COAST CLUTCH STEEL PLATES

20 COAST CLUTCH BACKING PLATE

21 COAST CLUTCH BACKING PLATE SNAP RING (SELECTIVE)

Copyright © 2003 AT SG

21

Figure 153

Figure 154
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Coast Clutch Clearance Should Be
0.76 - 1.27mm (.030" - .050")

Selective Snap Rings Available
1.35-1.45mm (.053" - .057")
1.75-1.85mm (.068" - .072")
2.15-2.25mm (.084" - .088")

Copyright © 2003 AT SG

COMPLETED
OVERDRIVE GEARSET /
ASSEMBLY

COAST CLUTCH
ASSEMBLY WITH
CLUTCHES REMOVED

Copyright © 2003 AT SG

Figure 155

Coast Clutch Housing (Cont'd)

14. Install the sel ective coast clutch backing plate
snapring, asshowninFigure 154, and ensure
thatitisfully seated.

15. Measurethecoast clutch clearance betweenthe
sel ective snap ring and backing plate, asshown
inFigure155. Coast clutch clearance should be
0.76-1.27mm (.030" -.050").

16. Changethe sel ective snap ring asnecessary to
obtain proper clutch clearance. RefertoFigure
155for snapringthickness available.

17. After you have obtained the proper clearance,
removeall of thecoast clutch plates.

18. With coast clutch platesremoved, install the
pre-assembl ed overdrivegearset onto coast
clutch housing, asshownin Figure 156, by
rotating counter-clockwiseuntil fully seated.
Note: After installation, overdrivegearset
shouldfreewheel counter-clockwiseandlock
inaclockwisedirection, whileholdingthe
coast clutch housing.

92

Figure 156

Coast Clutch Housing (Cont'd)

19. Re-install the coast clutch plates, asshownin
Figure157.

20. Install thecoast clutchremover/installer, as
showninFigure158.
Special Note: Thistool isalmost mandatory
for the" PTO" version. Theoverdrive
clutchesmust beinstalled" before" thecoast
clutch housingisinstalled, astheywill not
passbythePTOgear.

21.1f youarerebuildingthe"Non-PTO" version,
theinput shaft can beused, withtransmission
centerlinehorizontal, toinstall thisassembly
andtheninstall theoverdriveclutches. Wedo
not havethat luxury withthe"PTQO" version,
pleaseusetheinstallationtool.
Caution: Theoverdriveone-way clutch may
bedamagedif thetool isnot used or installed
correctly. Thetool musttightlyholdentire
assembly.

22. Set thecompleted assembly asidefor thefinal
assembly process (SeeFigure158).
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21

COMPLETED
OVERDRIVE GEARSET
ASSEMBLY

13

Iy . g m“ﬁ)\é
Wit

/ﬁ |
gl

13 COAST CLUTCH HOUSING ASM. ("PTO" VERSION SHOWN)
18 COAST CLUTCH FRICTION PLATES

19 COAST CLUTCH STEEL PLATES

20 COAST CLUTCH BACKING PLATE

21 COAST CLUTCH BACKING PLATE SNAP RING (SELECTIVE)
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"REQUIRED"
ASSEMBLY TOOL
307 S383

......

Copyright © 2003 AT SG

Figure 157

Figure 158
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4

OIL PUMPASSEMBLY "FRONT" SIDE EXPLODED VIEW
3

1 OILPUMP CONVERTER SEAL
2 OILPUMP CONVERTER HUB BUSHING
3 OILPUMPBODY
4 OILPUMPBODY TO CASE "O" RING SEAL
5 OILPUMP INNER GEAR
6 OILPUMP OUTER GEAR
7 STATOR SHAFT CONVERTER SEALRING
8 STATOR SHAFT AND OIL PUMP COVER ASSEMBLY
9 COAST CLUTCH SEALRINGS (2 REQUIRED)
10 STATOR SHAFTTO OIL PUMP COVER RETAINING BOLTS (3 REQUIRED)
11 STATOR SHAFT ASSEMBLY
12 OILPUMP COVER ASSEMBLY
13 OILPUMP COVERTO OIL PUMP BODY RETAINING BOLTS (12 REQUIRED)

12
oI
13 ‘ ‘ Ozo
o
, s Y
NI /(\)%1\/ fv A
93))1:%'3) _ /{\/—Q@\O Y AN h
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a |
e — ,z - oo \0 ¢
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Refer to Page 34 through 37 for
specific Oil Pump Differences
between " PWM" and " NON-PWM"
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Figure 159
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FORD 4R100
VALVE LINE-UPSIN PUMPASSEMBLY

1 PRESSURE REGUL ATOR VALVE
2 PRESSURE REGUL ATOR VALVE SPRING RETAINER
3 PRESSURE REGUL ATOR VALVE OUTER SPRING
4 PRESSURE REGUL ATOR VALVE INNER SPRING
5 PRESSURE REGUL ATOR BOOST VALVE
6 PRESSURE REGUL ATOR BOOST VALVE SLEEVE
7 PRESSURE REGUL ATOR BOOST VALVE SLEEVE SNAP RING .

8 CONVERTER CLUTCH REGULATOR VALVE
9 CONVERTER CLUTCH REGULATOR VALVE SPRING

10 CONVERTER CLUTCH REGULATOR VALVE BORE PLUG

E EZ(())F:\IEVPEL:TERR(E:TLAUIPCEE CONTROL VALVE ("ON-OFF" ONLY) Refer to Page 34 through 37 for

13 CONVERTER CLUTCH CONTROL SPRING ("ON-OFF" ONLY) specnfllc Oil Ii‘ump I?lfferences .

14 CONVERTER CLUTCH CONTROL VALVE BORE PLUG between " PWM" and " NON-PWM

15 CONVERTER CLUTCH CONTROL VALVE LINE-UP ("PWM" ONLY)

Copyright © 2003 AT SG

Figure 160
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OIL PUMP BODY
CONVERTER SEAL

OIL PUMP BODY
CONVERTER
BUSHING

OIL PUMP BODY

Copyright © 2003 AT SG

Figure 161

OIL PUMP |.D. DOT MUST
INNER GEAR FACE UP
OlL PUMP
OUTER GEAR
OIL PUMP

Copyright © 2003 AT SG

COMPONENT REBUILD
Oil Pump Body And Cover Assembly

1. Disassembletheoil pump and cover assembly
using Figure159 asaguide.

2. Cleanall of theoil pump and cover partsusing
asuitablecleaning solution.

3. Inspect all oil pump and cover partsfor any
wear and/or damage.

Note: Refer to Pages34through 37for the
differencesbetween PWM and NON-PWM,
if any partsreplacementisnecessary.

4. Removeand discard oil pump converter seal,
oil pump body to case seal ring, and thetwo
coast clutch seal rings(SeeFigure 159).

5. Install new converter bushingintotheoil pump
body, asshowninFigure 161, using the proper
driversfor removal andinstallation.

6. Install new converter hub seal intotheoil pump
body, asshownin Figure 161, using the proper
driversfor removal andinstallation.

7. Turntheoil pump body over andinstall inner
and outer pump gears, asshowninFigure 162,
and lubricatewithtransmissionfluid.

8. Set the completed pump body asidefor the
futuresub-assembly (SeeFigure163).

9. Install thevalves, springsand bore plugsinto
theoil pump cover assembly exactly asshown
inFigure 160.

Note: Refer to Pages34through 37 for the
specificdifferencesbetween PWM andthe
NON-PWM pump covers.

10. Itisnot necessary to removethestator shaft
assembly from the pump cover unlessdamage
isapparent (SeeFigure164).

Continued on Page 97.

COMPLETED OIL PUMP BODY ASSEMBLY

Copyright © 2003 AT SG
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Figure 162

Figure 163
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COAST CLUTCH
SEAL RINGS ARE
LOW ON PUMP TOWER
(LIKE E40D)

USED WITH THE " CAST IRON"
COAST CLUTCH DRUM

COAST CLUTCH
SEAL RINGS ARE HIGHER
ON THE PUMP TOWER

USED WITH THE "STAMPED STEEL"
COAST CLUTCH DRUM

Copyright © 2003 ATSG

Figure 164

COAST CLUTCH
SEAL RINGS (2)
RETAINING
BOLTS (3)
OIL PUMP
STATOR SHAFT

ASSEMBLY

OIL PUMP

Copyright © 2003 ATSG

Oil Pump Body And Cover Assembly (Cont'd)

11. If removal wasnecessary because of damage,
refer to Figure 164, to ensurethereplacement
partiscorrect.

12. Install the stator shaft assembly into the pump
cover, asshowninFigure 165, andtorquethe
3retaining boltsto 9-11 N-m (80-100in.1b.),
asshowninFigure 166.

13. Install thetwo coast clutch sealing ringsinto
their groovesinthestator shaft assembly, as
showninFigure165.

Continued on Page 98.
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Figure 165

Figure 166
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STATOR SHAFT
SEALING RING

Copyright © 2003 AT SG

Figure 167

Oil Pump Body And Cover Assembly (Cont'd)

14. Turntheoil pump cover over andinstall the
sealingring onthefront of thestator shaft, as
showninFigure167,and ensurethatitisfree
turninginthegroove.

15. Set thecompleted oil pump body assembly, as
showninFigure168, over aholeinthework
bench sothat stator shaft will passthroughthe
hole(SeeFigure 168).

16. Install thecompleted oil pump cover assembly
onto oil pump body, asshowninFigure 168.

17.Install the 12 pump body to pump cover bolts
inthelocationsshownin Figure 168, and hand
tightenonly at thistime.

18. Install theoil pump alignment strap, asshown
inFigure 169, andtighten securely.

19. Torquethe 12 pump body to pump cover bolts,
workinginacriss-crosspattern. Torquethe
boltsto 24-31 N-m (18-23ft.Ib.), asshownin
Figure 169, and then removealignment strap.

20. Install thenumber 1 thrust washer, asshownin
Figure170, andretainwith Trans-Jel®, if you
arebuilding aunit that isnot PTO equi pped.
Note: Thenumber 1thrustwasher isnot

used on PTO equipped vehicles. Theball

bearingrestsdirectly on stator on PTO models.

98

PUMP BODY TO
PUMP COVER BOLTS
(12 REQUIRED)

()

8 5 .; 5 O
é // \ \‘ o
(@ O_ooo
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Figure 168

21. Install thenumber 2A thrust bearinginthe

direction showninFigure170, and retainwith

Trans-J&l®.

Continued on Page 99.
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b)))))))))))\))’
ALIGNMENT .1 |

STRAP
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Figure 169

Oil Pump Body And Cover Assembly (Cont'd)

22. Install pump body to case seal ring, asshown

inFigure171, and ensurethat itisnot twisted
inthegroove.

23. Set thecompl eted oil pump assembly asidefor
thefinal assembly process(SeeFigure172).

NUMBER 2A
THRUST BEARING
NUMBER 1
THRUST WASHER
NOT USED ON
"PTO" MODELS

PUMP BODY TO
CASE SEAL RING

Copyright © 2003 AT SG

Figure 171
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Figure 170
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Figure 172
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FORD 4R100
MAIN, LOWER, ANDACCUMULATOR VALVE BODIESDISASSEMBLED

Copyright © 2003 AT SG

Figure 173
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Technical

Service Information

FORD 4R100

MAIN, LOWER, ANDACCUMULATOR VALVE BODY LEGEND

I[tem Description

1 LOWER VALVE BODY CASTING
2 HEXHEAD BOLT, (2 REQUIRED)
3 RETAINING PLATE
4 MANUAL 1-2 TRANSITION VALVE SPRING
5 MANUAL 1-2 TRANSITION VALVE
6 SPRING CLIP BORE PLUG RETAINER
7 ENGAGEMENT VALVE BORE PLUG
8 ENGAGEMENT VALVE SPRING
9 ENGAGEMENTVALVE
10 MAIN VALVE BODY CASTING
11 CHECKBALL 1/4", (2 REQUIRED)
12 CHECKBALL 5/16", (2 REQUIRED)
13 MANUAL CONTROL VALVE
14 MANUAL VALVE"E" CLIP
15 SPRING CLIP BORE PLUG RETAINER
16 LOW REVERSE MODULATOR VALVE SLEEVE
17 LOW REVERSE MODULATOR VALVE PLUNGER
18 LOW MODULATOR VALVE SPRING
19 LOW MODULATOR VALVE
20 LOW REVERSE MODULATOR VALVE
21 SPRING CLIP BORE PLUG RETAINER
22 3-4 SHIFTVALVE BORE PLUG
23 3-4 SHIFTVALVE SPRING
24 3-4 SHIFTVALVE
25 2-3 SHIFT VALVE SPRING RETAINING PLATE
26 2-3 SHIFTVALVE SPRING
27 2-3 SHIFTVALVE
28 SOLENOID REGUL ATOR VALVE SPRING RETAINING PLATE
29 SOLENOID REGULATOR VALVE SPRING
30 SOLENOID REGULATOR VALVE
31 COAST CLUTCH SHIFT VALVE SPRING RETAINING PLATE
32 COAST CLUTCH SHIFT VALVE SPRING
33 COAST CLUTCH SHIFT VALVE

35 4-3-2 SHIFTTIMING CONTROL VALVE PLUNGER SPRING
36 4-3-2 SHIFTTIMING CONTROL VALVE PLUNGER

Item Description

37 4-3-2 SHIFTTIMING VALVE RETAINING PLATE

38 4-3-2 SHIFTTIMING VALVE

39 4-3-2 SHIFTTIMING VALVE SPRING

40 SPRING CLIP BORE PLUG RETAINER

41 1-2 SHIFTVALVEBOREPLUG

42 DRIVE 2 VALVE

43 1-2 SHIFTVALVE

44 1-2 SHIFTVALVE SPRING

46 ACCUMULATOR VALVE BODY CASTING (MODEL SENSITIVE)
47 SPRING CLIP BORE PLUG RETAINER

48 DIRECT CLUTCH ACCUM REGULATOR PLUNGER BORE PLUG
49 DIRECT CLUTCH ACCUM REGULATOR PLUNGER SPRING
50 DIRECT CLUTCH ACCUM REGULATOR PLUNGER

51 DIRECT CLUTCH ACCUM REGULATOR VALVE RETAINER
52 DIRECT CLUTCH ACCUM REGULATOR VALVE SPRING

53 DIRECT CLUTCH ACCUM REGULATOR VALVE

54 SPRING CLIP BORE PLUG RETAINER

55 0O.D. CLUTCH ACCUM REGULATOR PLUNGER BORE PLUG
56 O.D. CLUTCHACCUM REGULATOR PLUNGER SPRING
57 O.D. CLUTCH ACCUM REGULATOR PLUNGER

58 O.D. CLUTCH ACCUM REGULATOR VALVE RETAINER

59 0O.D. CLUTCH ACCUM REGULATOR VALVE SPRING

60 O.D. CLUTCHACCUM REGULATOR VALVE

61 SPRING CLIP BORE PLUG RETAINER

62 INT. CLUTCH ACCUM REGULATOR PLUNGER BORE PLUG
63 INT. CLUTCH ACCUM REGULATOR PLUNGER SPRING

64 INT. CLUTCH ACCUM REGULATOR PLUNGER

65 INT. CLUTCH ACCUM REGULATOR VALVE RETAINER

66 INT. CLUTCH ACCUM REGULATOR VALVE SPRING

67 INT. CLUTCH ACCUM REGULATOR VALVE

68 SPRING CLIP BORE PLUG RETAINER

69 LINE PRESSURE MODUL ATOR SLEEVE

70 LINE PRESSURE MODUL ATOR PLUNGER

34 4-3-2 SHIFTTIMING CONTROL VALVE PLUNGER RETAINING PLATE 71 LINE PRESSURE MODUL ATOR SPRING AND RETAINER ASSEMBLY

72 LINE PRESSURE MODUL ATOR VALVE SPRING
73 LINE PRESSURE MODULATOR VALVE

Figure 173 Legend
COMPONENT REBUILD
Valve Body Assemblies
1. Disassemblethemainvalvebody, thelower 4. Cleanall valvebody partsthoroughly and dry
valvebody and theaccumul ator valve body with compressed air.

using Figure173asaguide.

2. Disassemblethevalvebodiesoneat atime.
Lay eachvalveline-upoutinorder asyou
removethemfromthevalvebody casting.

5. Install eachvalvetrain back intotheir bores
exactlyasshowninFigure173, lubricating
themwithMercon® fluid asthey areinstalled.

6. Install thecheckballsinthemainvalvebody

3. Inspect each valve, valve spring, bore plug and inthelocationsshowninFigure173, or refer
retainersfor any wear and/or damage. to Figure40for moredetail.
Caution: Refer to Pages22through 33for 7. Install thelower valve body ontomainvalve
thedifferencesin" PTO" valvebodiesand body andinstall the 2 retaining bolts, asshown
theNON-PTO valvebodiesand spacer plate. inFigure 173, andfinger tightenonly.

Noneof thesepartswill interchange, soif

8. Set thecompleted valvebodiesasidefor the

replacementisnecessary, useextracarein final assembly process.
theinspection processfor replacement parts.

AUTOMATIC TRANSMISSION SERVICE GROUP
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FINAL ASSEMBLY
Internal Case Components

1. Rotatethe pre-assembled caseassembly inthe
fixtureso bell housingisfacing up, asshown
inFigure174.

2. Install the pre-assembled rear planetary carrier
with thewasherssecured with Trans-Jel® into
thereversehub, asshownin Figure 174, and
rotateinto position.

104

103 NUMBER 10B THRUST WASHER
104 6 PINION REAR PLANETARY CARRIER ASSEMBLY

Copyright © 2003 AT SG

3. Install therear carrier retaining snapring, into
thereverseclutch hub, asshowninFigure174,
andensureitisfully seated.

Note: Thereversehub may havetoberaised
upslightlytogain accesstothesnapring
groovein thereverseclutch hub.

4. Install the pre-assembl ed direct clutch, forward
clutchand sun shell assembly usinginstallation
tool, asshowninFigure 175, by rotatinginto
positionuntil fully seated.

5. Removethe T89T-70010-E installation tool.

6. Install intermediate band assembly, asshown
inFigure 175, and ensure engagement onthe
caseband anchor.Youmay wanttoinstall the
intermediate servo piston at thistimeto help
hold thebandin position.

INTERMEDIATE

i ﬁN BAND ASSEMBLY
A

INSTALLATION TOOL PRE-ASSEMBLED
T89T7-70010-E '-' DIRECT CLUTCH,

FORWARD CLUTCH

AND SUN SHELL
ASSEMBLY

Copyright © 2003 AT SG
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Figure 174

Figure 175
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FINAL ASSEMBLY
I nternal Case Components (Cont'd)

7. Install theintermediate clutch backing plate, as
showninFigure176, withthegapsinthesteel
platesat the6and 12 o'clock positionsin case.

8. Install theintermediate clutch plates, asshown
inFigure 176, beginning with afriction plate
and alternating with steel platesuntil you have
the proper amount installed.

9. Againthegapsinthesteel platesshould beat
the6and 12 o'clock positionsinthecase.

10. Install pre-assembl ed center support assembly,
asshowninFigure177, ensuring that the
number 6 thrust washer isinplace, andalign
thefeed holes.

11. Loosely install thetwo center support feedbolts
asshowninFigure178.

12. Install intermediate clutch piston return spring,
asshowninFigure177, withonespringtab at
the 6 o'clock position.

Continued on Page 104.

GAPS IN THE
6 AND 12 O'CLOCK
POSITIONS

53—

—52

GAPS IN THE
6 AND 12 O'CLOCK
POSITIONS

52 INTERMEDIATE CLUTCH FRICTION PLATES
53 INTERMEDIATE CLUTCH STEEL PLATES
54 INTERMEDIATE CLUTCH BACKING PLATE
Copyright © 2003 ATSG

46 INTERMEDIATE CLUTCH PISTON RETURN SPRING
48 CENTER SUPPORT ASSEMBLY
49 NUMBER 6 THRUST WASHER, CENTER SUPPORT
Copyright © 2003 AT SG

Figure 176
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FINAL ASSEMBLY
Internal Case Components (Cont'd)

13.Install pre-assembledintermediate/overdrive 16. Ensurethat thesnapringisfully seated and
cylinder assembly, asshowninFigure 179, and removethe clutch spring compressor tool.
alignthefeed hole. 17.Loosely install anew overdriveclutch cylinder
14. Placethesnapringintothecaseandinstall the feedbolt asshowninFigure 178.
clutch spring compressor tool 307-S223, as 18. Sincewearebuildingthe"PTO" version, we
shownin Figure 180, and tighten the center must now install theoverdriveclutch pack as
boltinthetool to 7N-m (65in.1b.). theoverdriveclutcheswill not passby the PTO
15. Install thesnapringintothe casegroovewith gear onthecoast clutch housing.

thegap at 6 o'clock (bottom) positionin case. _
Continued on Page 105.

40

OVERDRIVE
CYLINDER
FEED BOLT

n/ T

© 9 |o
OU@

g@

O/—CP«;»,@

©

©

CENTER SUPPORT
FEED BOLTS

©
o/

40 INTERMEDIATE/OVERDRIVE CYLINDER SNAP RING
42 INTERMEDIATE/OVERDRIVE CYLINDER ASSEMBLY

Copyright © 2003 AT SG Copyright © 2003 AT SG

Figure 178 Figure 179
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FINAL ASSEMBLY
Internal Case Components (Cont'd)

19. With theunitsthat are not equi pped with PTO,
the procedurewould bethe sameasE4OD.

20. Install theoverdriveclutch pack intothe case,
asshownin Figure 181, beginning with asteel
plateand alternating with friction plates, until
you haveinstalled the proper amount.

Note: Thenumber of overdrive platesismodel
sensitiveand may varyfromillustration.

21. Install theoverdriveclutch backing plateon
top of thelast friction plate, with the"dimple"
facingupandinthe12o'clock (top) position
inthecase(SeeFigure181).

22. Install overdriveclutch backing plate selective
snapring, asshowninFigure181, and ensure
thatitisfully seatedin casegroove, withthe
snap ring gap at the 6 o'clock position.

Continued on Page 106.

TIGHTEN CENTER
BOLTTO 7 N-m
(65 IN.LB.)

CLUTCH SPRING
FIXTURE

CLUTCH SPRING
COMPRESSOR BAR

CLUTCH SPRING
COMPRESSOR PLATE

31

31 OVERDRIVE CLUTCH BACKING PLATE SNAPRING (SELECTIVE)
34 OVERDRIVE CLUTCHBACKING PLATE
35 OVERDRIVE CLUTCH FRICTION PLATES

"DIMPLE"

Copyright © 2003 AT SG

Figure 180

Figure 181
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FINAL ASSEMBLY

I nternal Case Components (Cont'd)

23.

24,

25.

26.

Measuretheoverdriveclutch clearanceusing
afeeler gaugebetweentheselectivesnapring
andthebacking plate (SeeFigure182).

Refer to Figure 182 for the specification asthe
2 plateand 3 platestacksaredifferent.
Changethe sel ective snap ring asnecessary to
obtaintheproper clearance. The selectivesnap
ringsavailablearelistedin Figure 182, along
withthe OEM part number.

Install the pre-assembled coast clutch housing
and overdrivegearset asan assembly using the
requiredinstallationtool 307 S383, asshown
inFigure183. Ensurethat thenumber Sthrust
bearingisstill in placeon center shaft.
Caution: Theoverdriveone-wayroller clutch
may bedamaged if thistool isnot used on the
"PTO" equippedtransmissions

27. Theassembly will haveto berotated back and

forth to engagethe center shaft splinesand all
of theoverdrivefriction plates, and extracare
must be used during install ationto avoid any
damageuntil fully seated.

Continued on Page 107.

OVERDRIVE CLUTCH CLEARANCE

2 PLATE
0.68 - 1.33mm
(0.27" - 0.52")

3 PLATE
0.81 - 1.47mm
(0.32" - 0.58")

Selective Snap Rings Available
1.95-2.05mm (.077" - .081") = E9TZ-7B421-BA
2.50 - 2.60mm (.098" - .102") = E9TZ-7B421-CA
3.00 - 3.10mm (.118" - .122") = E9TZ-7B421-DA
3.50 - 3.60mm (.138" -.142") = E9TZ-7B421-EA

"REQUIRED"
ASSEMBLY TOOL
307 S383

PRE-ASSEMBLED
COAST CLUTCH AND
OVERDRIVE GEARSET

NUMBER 5
THRUST BEARING

Copyright © 2003 AT SG
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Figure 182

Figure 183
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FINAL ASSEMBLY
Internal Case Components (Cont'd)

28. After coast clutchisfully seated, removethe
installationtool.

29. Install an alignment dowel in oneof the pump
holesin case, asshowninFigure 184.

30. Install theinput shaft into transmission, toalso
helpwith alignment concerns (SeeFigure 184).

31.Install anew oil pumpto casegasket on case
surface, asshownin Figure 185, and usesmall
amount of Trans-Jel® to help securein place.

32. Install the pre-assembled oil pump assembly,
ensuring the number 2 thrust bearingissecure
withTrans-Jel® (SeeFigurel85).

33. Ensurethat thenumber 1 thrust washer isheld
inplacewith Trans-Jel®, if itisused.

Note: Thenumber 1thrustwasher isnot used
on" PTO" models.

34. Fully seat the pump assembly using only hand
pressure. Do not usetheboltsto pull thepump
assembly intothecase.

35. Install new washerson pump boltsand install,
asshowninFigure 185, handtight only.

Continued on Page 108.

ALIGNMENT
DOWEL

Copyright © 2003 ATSG

7 OILPUMP ASM. RETAINING BOLTS, M8 X 1.25 X 65 (9 REQ.)
9 OILPUMP AND COVER ASSEMBLY
10 NUMBER 1 THRUST WASHER (USED NON-PTO MODELS ONLY)
11 OILPUMP ASSEMBLY TO CASE GASKET

13 NUMBER 2 THRUST BEARING, PUMP TO O.D. SUN GEAR
Copyright © 2003 ATSG

Figure 184

Figure 185
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FINAL ASSEMBLY

Internal Case Components (Cont'd)

36. After all pump boltsareinstalled, torquethem
t024-31N-m (18-23ft.Ib.), usingacriss-cross
pattern (SeeFigure186).

37.Removeinput shaft asshownin Figure 186.

38. Rotatetransmissioninfixturesothat bottom
pan surfaceisfacing up.

39. Ensurethat newfeed boltsareused for center
support and overdriveclutch cylinder.

40. Torqueoverdriveclutchcylinder feed bolt to,
8-14N-m(6-10ft.Ib.) (SeeFigurel87).

41. Torqueboth of the center support feed boltsto,
11-16N-m(8-12ft.Ib.). (SeeFigure187).
Caution: Overtighteningthefeed boltswill
causethecasetowarp, andresultin
transmissionfailure.

Final Assembly
Continued on Page 109.

(

Copyright © 2003 AT SG

OVERDRIVE CYLINDER
FEED BOLT. TORQUE TO
8-14 N-m (6-10 ft.Ib.)
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/4 ©
CENTER SUPPORT ° ©
FEED BOLTS /
TORQUE TO © © ©

11-16 N-m (8-12 ft.Ib.)
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Figure 187
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FINAL ASSEMBLY
Bottom Pan Components

1. Install eight (8) 5/16" diameter checkballsin
their case pockets, asshownin Figure 188.

2. Install EPC blow-off spring and .250" diameter
steel ball ontop of spring, inlocation shownin
Figures188and 189.

3. Install themanual intermediate servo piston, as
showninFigure 189, and ensure engagement
withthetarget areaon manual band.

4. Install new spacer plateto case gasket on case
surface, asshownin Figure 190.

5. Install spacer plate, reinforcing plateandthe3
retaining bolts, asshownin Figure 190, and
handtightenonly at thistime.

Note: Thestampedword" UP" onreinforcing
plateshouldbefacingup.

Continued on Page 110.

.312" DIAMETER RUBBER
CHECKBALLS

.312" DIA. RUBBER

EPC BLOW-OFF CHECKBALLS | ©

LOCATION

o @//

Copyright © 2003 AT SG

55 MANUAL INTERMEDIATE SERVO ASSEMBLY
182 EPC BLOW-OFF BALL, .250" DIAMETER STEEL BALL
183 EPC BLOW-OFF SPRING

Copyright © 2003 AT SG

Figure 189

184 SPACER PLATE TO CASE GASKET

185 SPACER PLATE

188 SPACER PLATE REINFORCING PLATE

189 REINFORCING PLATE RETAINING BOLT, M6 X 1.0 X42 (3)

Copyright © 2003 AT SG

Figure 188

Figure 190
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186 SPACER PLATE TO MAIN VALVE BODY GASKET
187 SOLENOID SCREEN ASSEMBLY

Copyright © 2003 AT SG
Figure 191

RETAINING
BOLTS (9)

RETAINING NUT

SOLENOID

BODY ASSEMBLY

Copyright © 2003 AT SG

FINAL ASSEMBLY
Bottom Pan Components (Cont'd)

6. Install the solenoid screeninto the spacer plate,
asshowninFigure191, androtate clockwise
tolockinplace.

7. Install the spacer plateto valve body gasket on
spacer plate, asshowninFigure 191.

8. Install new " O" ring seal onthe solenoid case
connector, asshowninFigure 192, lubethe
"O"ringwithTrans-Jel®, andinstall solenoid
body (SeeFigure192).

9. Install the nine solenoid body boltsand theone
nut, asshownin Figure 192, and hand tighten
only at thistime.

Note: Refer to Valve Body Bolt Chart found
on Page116for proper locations.

10. Install the pre-assembl ed upper and lower main
valvebodies, asshownin Figure 193, ensuring
that manual valveisengaged onmanual lever.

11. Install the 14 valve body retaining boltsand the
two nuts, asshowninFigure 193, and hand
tightenonly at thistime.

Note: Refer to Valve Body Bolt Chart found
on Page116for proper locations.

Continued on Page 111.

RETAINING BOLTS (14)

RETAINING NUTS (2)

UPPER AND LOWER
MAIN VALVE BODIES

R

— //
Copyright © 2003 AT SG

Figure 192
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Figure 193
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RETAINING NUTS (2)
RETAINING BOLTS (11)

ACCUMULATOR
S VALVE BODY
®
< PA

- f £

/ — —=S 5
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: I =
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Figure 194

Manual Valve should protrude .050" past
the rear of valve body casting, with the
manual lever in the reverse position.

il <00 _J00MH

HAH |
N\

MANUAL VALVE
Approx .050"

Copyright © 2003 AT SG

FINAL ASSEMBLY
Bottom Pan Components (Cont'd)

12. Install theaccumulator valve body, asshownin
Figure194, install 11 retaining boltsand the
two nutsand hand tighten at thistime.

Note: Refer to ValveBody Bolt Chartfound
on Page116for proper locations.

13. Finishtightening theboltsand nutsonthe
accumul ator body (11 bolts, 2 nuts), main
control valvebody (14 bolts, two nuts), the
solenoid body (9 bolts, onenut) and reinforcing
plate (3 bolts).

Note: Refer to Valve Body Bolt Chart found
on Page116for proper locations.

14. Torqueall valve body boltsand nuts, asshown
inFigure195to: 9-11N-m(80-100in.Ib.).
Note: Placethemanual lever inthereverse
position and measuredistancethat manual
valveisprotruding past therear of thevalve
body casting. 1tshouldbeapproximately
.050",asshowninFigurel195. |f dimension
isnot correct, replacethedetent springand
roller assemblywitha” New" one.

15. Lubricatethe seal onthenew filter with small
amount of Trans-Jel®, andinstall new filter
into borein oil pump, asshowninFigure 196.

Continued on Page 112.

BOTTOM PAN
OIL FILTER

Copyright © 2003 AT SG

Figure 195
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PAN BOLTS (20) BOTTOM

4
/I// PAN GASKET

Copyright © 2003 AT SG

Figure 197

FINAL ASSEMBLY

Bottom Pan Components (Cont'd)

16. Install anew pan gasket on case surface, as
showninFigure197.

17. Install the bottom pan on top of pan gasket, as
showninFigure197.

18. Install thetwenty (20) pan bolts, asshownin
Figure 197, andtorgueall bottom pan boltsto,
14-16 N-m (10-12ft.Ib.).

19. Rotatetransmissioninfixture so bottompanis
facingdown, asshownin Figure199.

FINAL ASSEMBLY
External Components

1. Themanual shiftleversarealso model sensitive
asshowninFigure198. Ensurethat you have
the proper manual shift lever for themodel that
you arebuilding.

2. Install theDigital Transmission Range(DTR)
sensor, asshowninFigure 199, install 307-351
alignment tool (or equivalent).

3. Install thetwo sensor retaining bolts, asshown
inFigure 199, and torqueretaining boltsto,
8-10N-m(71-88in.Ib.).

Continued on Page 113.

FORD 4R100
MANUAL SHIFT LEVERS

"With" PTO OPTION " Without" PTO OPTION
STAMPED F81P-AA STAMPED F75P-BB

s

FORD PART NUMBER
F81Z-7A256-AA

FORD PART NUMBER
F7UZ-7A256-BB

B

D

{;ﬂi\)\

B[ Coo
@i e

RETAINING
BOLTS (2)

DIGITAL TRANSMISSION

RANGE SENSOR Copyright © 2003 ATSG
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Figure 198

Figure 199
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TURBINE SHAFT FINAL ASSEMBLY

SPEED SENSOR External Components (Cont'd)

4. Install turbine shaft speed sensor, if equipped,
asshownin Figure 200, and torquethebolt to,
8-10N-m(71-88in.Ib.).

5. Install output shaft speed sensor, if equipped,
asshowninFigure201, andtorquethebolt to,
8-10N-m(71-81inlb.)

Note: The TSSand OSSaremodel dependant.
6. Install the cooler bypassval vewith the sealing
washerspositioned asshownin Figure 202,
andinstall threaded cooler linecasefittings.

Copyright © 2003 ATSG 7. Torquefront fitting to, 30N-m (22ft.Ib.).

Figure 200 Torquerear fittingto, 36 N-m (271ft.Ib.)

OUTPUT SHAFT

SPEED SENSOR Continued on Page 114.

Copyright © 2003 AT SG

Figure 201

"4R100" COOLER BYPASS
VALVE ASSEMBLY

OEM PART NUMBER
F81Z-7TH322-AA

Front
"To Cooler"
Sealing Washers

©
Rear
" From Cooler" P COOLER LINE
Sealing Washers
g FITTINGS
Copyright © 2003 ATSG
Figure 202
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INPUT SHAFT

LONGER SPLINES

Copyright © 2003 AT SG

Figure 203
FINAL ASSEMBLY
External Components (Cont'd)
8. Removethetransmissionfrom benchfixture 11. Install torque converter and check the seating
and set onflat work surface (See Figure 203). by placing astraight-edge acrossthefront of
9. Install theinput shaft, asshownin Figure 203, case, asshowninFigure 205.
withthelong splineendgoinginfirst. 12. Ensurethat thereisagap between theconverter
10. L ubricatethe converter hub with Mercon® pilot faceand thestraight-edge, asshownin
fluid XT-2-QDX, or equivalent, asshownin Figure205.

Figure204.
CONGRATULATIONS-YOU ARE FINISHED!

SPACE

Figure 204 Figure 205

114
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TORQUE SPECIFICATIONS

DESCRIPTION N-m ft.lbs. in.Ibs.
Oil Pump Assembly to Case (9) 24-31 18-23

Oil Pump Cover to Oil Pump Body (12) 24-31 18-23

Stator Shaft to Oil Pump Cover (3) 9-11 80-100
Center Support Feed Bolts (2) 11-16 8-12

Center Support to Center Support Hub Bolts (3) 9-14 80-120
Overdrive/Intermediate Cylinder Feed Bolt (1) 8-14 6-10

Valve Body and Solenoid Body Bolts and Nuts (All) 9-11 80-100
Spacer Plate Reinforcing Plateto Case (3) 9-11 80-100
Inner Manual Valve Detent Lever Nut (1) 41-54 30-40

Detent Springto Case (1) 9-11 80-100
Transmission Range Sensor to Case (2) 8-10 75-85
Line Pressure Plug (1) 8-16 6-12

Low One-Way Roller Clutch Inner Raceto Case (5) 24-34 18-25

Parking Pawl Abutment Plateto Case (1) 22-27 16-20

Parking Pawl Guide Plateto Case (2) 22-27 16-20

Extension Housing Bolts (9) 41-54 30-40

Front Cooler Line Connector to Case (1) 30 22

Rear Cooler Line Connector to Case (1) 36 27

Transmission Oil Pan to Case (20) 14-16 10-12

Copyright © 2003 ATSG
Figure 206
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VALVE BODY BOLT CHART
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10 mm
Head

(&)

T 1

2N\

BOLT CHART

30 Torx 1
Head

%

Extn
Hsng

(92mm)

Oil Pan Stator Center
to Case Shaft Support Hub
(20) (3 Park Rod
(14mm) (17mm) (16mm) Guide Plate
2
(23mm)
Pump Cover %
to Pump Body Caseto
“ 5(9) | ! ”“%)Race BOLTS DRAWN
mm
(1.875") ACTUAL SIZE
Pump to
Case
(9)
(65mm) Copyright © 2003 AT SG
Figure 208
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