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ATSG INTRODUCTION pined

AODE, 4R70W, 4R/0E, 4R75E

Since the introduction of the AOD-E transmission in model year 1992, there have been many major
engineering design changestoimprovedurability and reliability. These changeshaveaffected nearly every part
used in the AOD-E, including two name changes, 4R70W and 4R75E. This"Update Handbook" will explain
each change, the partsaffected by the change, and any partsinterchangeability concernscreated by the change.

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

No part of any AT SG publication may bereproduced, storedinany retrieval system or transmittedinany 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 al text illustrations,
tablesand charts.

Theinformation 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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GENERAL DESCRIPTION

The AODE transmission is a four speed, rear wheel

drive, automatic overdrive, whichistotally electronic
controlled and was first introduced in model year
1992. This unit aso has the standard four-element
lock-up torque converter. It contains the standard
three elements (impeller, turbine and stator) for
transmitting and multiplication of enginetorque, plus
atorque converter clutch for increased fuel economy
in3rd and 4th gears.

In its general appearance, the AODE transmission
very closely resembles the hydraulically controlled
AQOD unit. However, theAODE isequipped with two
splined shafts at the front of the unit, where the AOD
Is equipped with three, as shown in Figure 1. This
would beaquick way toidentify these units.

ELECTRONIC COMPONENTS

Shift timing, shift feel (line pressure) and converter
clutch control in the AODE transmission are all
controlled electronically by the EEC-1V processor
and itsinput/output network. Transmission control is
seperate from the engine control strategy in the EEC-
IV processor, although some of the input signals are
shared.

Technical Service Information

Someinput signalscomefrom enginerel ated sensors
such as, the mass air-flow (MAF) sensor, engine
coolant temp (ECT) sensor that gives the processor
information about engine load and climate the engine
IS operating under. Some other inputs are based on
operator inputs, such as accelerator pedal position
which is relayed to the processor by the throttle
position sensor (TPS). The manual lever position
sensor (MLPS) tellsthe processor which position has
been selected by the operator with the manual shift
lever. Still other inputs are relayed from the
transmission, such as the output speed sensor (OSS)
and thetransmission oil temperature (TOT) sensor.
Using all of these input signals the processor can
determine when the proper time and conditions are
right for a shift or TCC application. The processor
can aso determine line pressure needed to optimize
shift feel. To accomplish these functions, the
processor controls 4 electronic solenoids, two
ON/OFF solenoids for shifting, one PWM solenoid
for TCC control, and one €electronic pressure control
(EPC) solenoidfor linepressurecontrol.

The AOD transmission hasthree
splined shafts with 1 removeable.

The AODE transmission has two
splined shafts with O removeable.
Copyright © 2006 AT SG

Figure 1
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Figure 2

SELECTOR POSITIONS

The AODE transmission has six manual shift selector
positions, asshowninFigure?2.

P - Park position enables the engine to be started
while preventing the vehicle from moving. For safety
reasons, the vehicles parking brake should always be
used in addition to the"Park" position. Park position
should not be selected until the vehicle hascometo a
completestop.

R - Reverse position enables the vehicle to be
operatedinarearward direction.

N - Neutral position enables the engine to start and
operate without driving thevehicle. If necessary, this
position should be selected to restart the engine while
thevehicleismoving.

- Overdrive is the normal selector position for
most forward driving conditions. This position
provides al automatic upshifts and downshifts,
application and release of the converter clutch and
maximum fuel economy during normal operation.

D - Drive position provides all automatic shifts,
except into fourth gear (Overdrive). Application of
the converter clutch may also occur in this range,
depending on operating conditions. Thisposition can
be selected when overdrive is not desired, such as
driving in hilly or mountainous terrain or towing a
trailer.

L - Manual Low position will allow first gear
operation only (no upshifts). If selected at normal
road speeds, transmission will downshift to 2nd, then
down shift to 1st when vehicle speed falls below
approximately 28 mph.

Technical Service Information

PLANETARY GEARS AND RATIOS
Power istransmitted from the torque converter to the
"Ravigneaux" planetary gearset through the turbine
shaft and stub shaft. The geartrain contains a
compound planetary set connected by dual pinion
gears, as shown in Figure 3. By holding or driving
certain members of the gearset, four forward ratios
and one reverse ratio are obtained and transmitted to
theoutput shaft. Theseratiosareasfollows:

1st Gear - 2.40- 1
2nd Gear - 1.47-1
3rd Gear - 1.00- 1
4th Gear - 0.67 - 1
Rev Gear - 200- 1

Members of the gearset are held or driven by aseries
of bandsand/or clutches. The AODE usestwo bands,
two one-way clutches and four sets of friction clutch
packsto achievethedifferent gear ratioslisted above.

120 DEGREES

Copyright © 2006 AT SG

Figure 3
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INTERNAL COMPONENT APPLICATION CHART

Fwd | Interm |Direct | O/D | Interm | Low/Rev| Low [Reverse

Clutch| Clutch [Clutch | Band | Roller Band | Roller | Clutch | SS-1 | SS-2 | Ratio
Park ON | OFF
Reverse ON ON | ON [OFF | 2.00
Neutral ON | OFF
O - 1t ON Hold ON | OFF [ 2.40
® - 2nd ON | ON Hold OFF | OFF | 1.47
® - 3rd ON [ ON | ON OFF | ON [ 1.00
O - 4th ON | ON | ON ON | ON | 0.67
Man 1st ON ON Hold ON | OFF | 2.40

D - Range = Same components as overdrive range except no 4th gear.
Figure 4

ProCarManuals.com

COMPOUND PLANETARY GEARSET
The planetary gearset in the AODE transmissionisa  Members are held and/or driven to produce the four
Ravigneaux type set consisting of forward and  forwardgear ratiosplusonereverseratio.
reverse sun gears, a pinion carrier, long and short
pinionsand aninternal ring gear.
CONVERTER COVER
%(;;XIEERTER CLUTCH INTERMEDIATE CLUTCH
REVERSE CLUTCH
STATOR FORWARD CLUTCH
IMPELLER DIRECT CLUTCH

TURBINE SHAFT
STUB SHAFT
OUTPUT SHAFT

LOW ONE-WAY CLUTCH
REVERSE BAND

OVERDRIVE BAND
INTERMEDIATE ONE-WAY CLUTCH

Copyright © 2006 AT SG

Figure5
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Technical Service Information

LINE PRESSURE CHART
Forward I ntermediate Direct
Gear EPC (TV) Line Clutch Clutch Clutch
Park/Neut 0-9ps 50-75ps 0-5ps 0-5ps 0-5ps
Reverse 0-9ps | 80-120psi 0-5ps 0-5ps 0-5ps
O/D - 1st 0-9ps 50-75ps 50-75ps 0-5ps 0-5ps
O/D - 2nd 0-9ps 50-75ps 50-75ps 50-75psi 0-5ps
O/D - 3rd 0-9ps 50-75ps 50-75ps 50-75psi 50-75psi
O/D - 4th 0-9ps 50-75ps 0-5ps 50-75psi 50-75psi
Man - 2nd 0-9ps 50-75ps 50-75ps 50-75psi 0-5ps
Man - 1st 0-9ps 50-75ps 50-75ps 0-5ps 0-5ps
Asthrottle isincreased, pressures should increase. .
Copyright © 2006 AT SG

Figure 6

PRESSURE TAP LOCATION AND IDENTIFICATION

Direct

Forward
EPC (TV)

| ntermediate

Line Pressure

Copyright © 2006 AT SG

Figure 7
6 AUTOMATIC TRANSMISSION SERVICE GROUP
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FORD AODE
NO UPSHIFT

COMPLAINT:  Since the hydraulically controlled AOD transmission and the electronically controlled
AODE transmission planetary gears were the same ratios, the first thing to happen was
interchange of partswhich isokay to do, except for theinternal ring gear. Theinterna ring
gear for the AODE transmission must have the holesin the ring gear, to trigger the output
shaft speed sensor, asshownin Figure8.

CAUSE: The cause may be, AOD internal ring gear that has no holes to trigger the output speed
sensor hasbeeninstalled by mistake.

CORRECTION: Install the AODE internal ring gear with the holes to trigger the output speed sensor, as
showninFigure8.

No Holes To Trigger Holes To Trigger
Speed Sensor Speed Sensor

Copyright © 2006 AT SG

Figure 8

7
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CHANGE:

REASON:

Technical Service Information

FORD AODE/4R70W

4R70W INTRODUCED WITH
GEAR RATIO CHANGES

The Ford AOD-E which was introduced in 1992, and the Ford 4R70W which was introduced in
1993, look identical from the external appearances of the transmission, but have different gear
ratios as shown in the chart below. This meansthat the gear train components have different tooth
counts and look very similar when compared, but will not interchange. Use this information to
identify thegear train componentsto ensure proper build content.

AOD-E 4R70W
1ST - 2.40 1ST =284
2ND - 1.47 2ND =1.55
3DR - 1.00 3RD = 1.00
4TH - 0.67 4TH =0.70
REV - 2.00 REV =2.32

Closer ratiosfor improved fuel economy and performance.

PARTSAFFECTED:

D)

(2)

3)

(4)

(%)

OUTPUT SHAFT RING GEAR SUPPORT - Thereisadifferent profile on the supports and each
support requiresadifferent stylerear case bearing, asshowninFigure9.

The AOD-E transmission requires a two piece open (needles exposed) rear case bearing that is
approximately .113” thick (SeeFigure9).

The4R70W transmission requiresathree piece closed (needlesnot exposed) rear case bearing that
isapproximately .144” thick (SeeFigure9).

OUTPUT SHAFT RING GEAR - TheAOD-E has 72 teeth on the Output Shaft Ring Gear, and the
directdrumwill not passthrough thefront sideof thering gear, asshownin Figure 10.

The4R70W has 88 teeth on the Output Shaft Ring Gear, and the direct drumwill passthrough the
front sideof thering gear, asshownin Figure 10.

PLANETARY CARRIERASSEMBLY - TheAOD-E has 18 teeth on both thelong, and the short
pinions, and thethrust plateretaining pinsareflush withtheretaining plate, asshownin Figure 11.
The 4R70W has 25 teeth on the long pinions, 24 teeth on the short pinions, and the thrust plate
retaining pinsarerecessed, asshowninFigure1l.

REVERSE SUN GEAR AND SHELL - The AOD-E has 36 teeth on the Reverse Sun Gear Shell
and the outsidediameter of thegear isapproximately 2.600”, asshowninFigure12.

The 4R70W has 38 teeth on the Reverse Sun Gear Shell and the outside diameter of the gear is
approximately 2.438”, asshowninFigure12.

FORWARD SUN GEAR - The AOD-E has 30 teeth on the sun gear and the outside diameter of the
gear isapproximately 2.225”, asshowninFigure 13.

The 4R70W has 31 teeth on the sun gear and the outside diameter of the gear is approximately
2.062", asshowninFigurel13.

Continued on next Page
Copyright © 2006 AT SG
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PARTSAFFECTED (Cont'd)

(6) EXTENSION HOUSING - The4R70W hasa"W" cast into the extension housingsand the AODE
does not, which isone way to identify them externally, in addition the 4R70W transmission hasa
larger diameter rear seal to accommodate athicker driveshaft yoke. There are also two different
lengths of the 2WD extension housings on the AODE and the 4R70W and a4WD version on both
models.

INTERCHANGEABILITY:

None of the parts listed above will interchange with previous design parts, neither can you
interchange the transmissions in the vehicles, as the computers are programed with different
gear ratios. Refer to Page 14to determinewhich onethevehicleoriginally camewith.

SERVICE INFORMATION:

AOD-E 4R70W
Output Shaft Hub (Support) . .......cooveiei et FAAZ-7D164-A F3LY-7D164-B
Rear CaseBearing(NumberQ)....................... EOAZ-2F242-A F3LY-7F242-A
Output ShaftRingGear..............ccooeivivnn.... FAAZ-TA153-A F3LY-7A233-A
Planetary Carrier Assembly ..., F2AZ-7A398-A F3LY-7A398-A
ForwardClutchSunGear..............coovevvvnnnnn. EOAZ-7A399-A F3LY-7A399-A
Reverse Sun Gear and Shell Assembly .................. FAAZ-7A019-A FASZ-7A019-A

Copyright © 2006 AT SG
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FORD AOD-E
OUTPUT SHAFT RING GEAR SUPPORT AND
REAR CASE BEARING IDENTIFICATION

TWO PIECE " OPEN"
REAR CASE BEARING

113" THICKNESS
PART NO, EOAZ-7F242-A

DIFFERENT PROFILE ON SUPPORT
AND WILL NOT INTERCHANGE

RING GEAR SUPPORT \

PART NO. F4AZ-7D164-A

FORD 4R70W
OUTPUT SHAFT RING GEAR SUPPORT AND
REAR CASE BEARING IDENTIFICATION

THREE PIECE " CLOSED"
REAR CASE BEARING

144" THICKNESS
PART NO, F3LY—7F242—A\

DIFFERENT PROFILE ON SUPPORT
AND WILL NOT INTERCHANGE

RING GEAR SUPPORT
PART NO. F3LY-7D164-B

Copyright © 2006 AT SG

Figure 9

10 AUTOMATIC TRANSMISSION SERVICE GROUP
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FORD AOD-E
OUTPUT SHAFT RING GEAR
PART NO. F4AZ-7A153-A

72 TEETH, AND THE RING GEAR
ISSMALLER IN DIAMETER THAN
THE 4R70W RING GEAR

DIRECT CLUTCH HOUSING CANNOT
BE REMOVED THROUGH THE FRONT

Holes To Trigger
Speed Sensor

FORD 4R70W
OUTPUT SHAFT RING GEAR
PART NO. F3LY-7A233-A

88 TEETH, AND THE RING GEAR
ISLARGER IN DIAMETER THAN
THE AOD-E RING GEAR

DIRECT CLUTCH HOUSING CAN

BE REMOVED THROUGH THE FRONT .
Holes To Trigger

Speed Sensor

Copyright © 2006 AT SG

Figure 10
AUTOMATIC TRANSMISSION SERVICE GROUP
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Technical Service Information

FORD "AODE"
PLANETARY CARRIER ASSEMBLY
PART NO. F2AZ-7A398-A

LONG PINIONS=18TEETH
SHORT PINIONS=18 TEETH

THRUST PLATE RETAINING
PINSARE " FLUSH" WITH PLATE

I

}

e

FORD "4R70W"
PLANETARY CARRIER ASSEMBLY
PART NO. F2LY-7A398-A

LONG PINIONS=25TEETH
SHORT PINIONS=24 TEETH

THRUST PLATE RETAINING
PINSARE " RECESSED" ON PLATE

Copyright © 2006 AT SG
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Figure 11
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REVERSE SUN GEAR AND
SUN GEAR SHELL IDENTIFICATION

AOD-E =36 TEETH ON SUN GEAR
4R70W =38 TEETH ON SUN GEAR

AOD-E =2.600" OUTSIDE GEAR DIAMETER
4R70W = 2.438" OUTSIDE GEAR DIAMETER

AOD-E = PART NUMBER F4AZ-7A019-A

4R70W = PART NUMBER F4SZ-7A019-A Copyright © 2006 ATSG

Figure 12

FORWARD CLUTCH SUN GEAR IDENTIFICATION

AOD-E =30 TEETH ON SUN GEAR
4R70W =31 TEETH ON SUN GEAR

D “\\/

AOD-E =2.225" OUTSIDE GEAR DIAMETER /
4R70W = 2.062" OUTSIDE GEAR DIAMETER

AOD-E = PART NUMBER EOAZ-7A399-A
4R70W = PART NUMBER F3LZ-7A399-A

Copyright © 2006 AT SG

Figure 13
AUTOMATIC TRANSMISSION SERVICE GROUP
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FORD AODE/4AR70W
VEHICLE IDENTIFICATION

The "Vehicle Certification Label" (VCL), located on the left door, iswhere you would go to determine which
transmission actually belongsin the vehicle. Thiswould beimportant if the vehicle was towed in without one
even installed, or if someone else was there before you, and you must straighten out some kind of a shift
problem. Look for thecodeletter under the" TR" ontheV CL, asshowninFigure14.

"P"=AODEand"U" =4R70W.

VEHICLE CERTIFICATION LABEL (VCL)
MFD. BY FORD MOTOR CO. IN USA

DATE: 08/94 GVWR: 4635LB/2102KG
FRONT GAWR: 2495lB  1131KG

REAR GAWR: 2170LB 984KG
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR

VEHICLE SAFETY, BUMPER, AND THEFT PREVENTION STANDARDS
IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.

VIN: TFALP52U2SAT11111 FO104

TYPE: PASSENGER ‘ RO134

PA 13

EXTERIOR PAINT COLORS | DSO

BODY [ YR | HIDG. | INT.TRIM [TAE R |5 |AX|] W

FC4 M PH W H cC U
P=A0D-E J
U =4R70W

Copyright © 2006 AT SG

Figure 14

14 AUTOMATIC TRANSMISSION SERVICE GROUP
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FORD AODE/4R70W

VALVE BODY AND SPACER
PLATE IDENTIFICATION

Beginning at the start of production for 1993 model vehicles, that were equipped with the AODE/AR70W
transmission, Ford Motor Company added an Overdrive Cancel Switchto cancel 4th gear (Overdrive), whenthe
selector isinthe"OD" position. On the previous 1992 models you must move the selector lever into the "D"
positionto cancel 4th gear operation.

Both the 1992 and 1993 shift selectors have six detent positions, but their functionsare different, asshownin
Figure 15. On 1993 modelsthe"2" position replacesthe D" position, and now provides second gear start and
hold. Thisposition can beselected when starting on slippery roadsfor improved traction, or enginebraking.
This changed the val ve body and spacer plate between 92 and 93 models, and they will notinterchange.  Ifa
1993 valve body and spacer plate areinstalled onto a1992 model vehicle, you will have 2nd gear only with the
selector lever inthe" D" position.

If 21992 valvebody and spacer plateareinstalled onto a1993 model vehicle, youwill haveal-2-3 upshift when
theselector isinthe"2" position, andtheoverdrive cancel switchwill beinefective.

Refer to Figure 16 for 1992 model valve body and spacer plateidentification.
Refer to Figure 17 for 1993 model valvebody and spacer plateidentification.

1992 MODELS 1993 MODELS
(PRNOD1) (PRNO 21)
/ /
TRANSMISSION TRANSMISSION
SELECTOR SELECTOR
INDICATOR INDICATOR

NOTE THE DIFFERENCE IN THISPOSITION
Copyright © 2006 AT SG

Figure 15
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Technical Service Information

1992 VALVE BODY AND SPACER PLATE

(PRNOD1]

Manual Selector I ndicator with OD-D-1, hasa 1/8" wide passagein the valve body by the manual
valve, and the spacer plate hastwo (2) additional holesabovethe manual valvelocation, asshown

below.

Copyright © 2006 AT SG

16

Figure 16
AUTOMATIC TRANSMISSION SERVICE GROUP
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1993 VALVE BODY AND SPACER PLATE

(PRNDO 21]

Manual Selector Indicator with OD-2-1, and the Overdrive Cancel Switch, has a 3/8" wide
passagein thevalvebody by the manual valve, and the spacer plate DOESNOT havethetwo holes
abovethemanual valvelocation.

Copyright © 2006 AT SG

Figure 17

AUTOMATIC TRANSMISSION SERVICE GROUP 17
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COMPLAINT:

CAUSE:

CORRECTION:

Technical Service Information

FORD 4R70W

3-NEUTRAL SHIFT AND
FORWARD CLUTCHES BURNT

After overhaul, the 4R70W transmission displays a 3-neutral upshift and when the unit is
disassembled, youfindtheforward clutchesburnt.

The cause may be, a mis-assembled Overdrive Servo Assembly, with the "Rubber Coated
Sleeve" omitted. The4R70W transmission iscalabrated with asmaller diameter overdrive
servo piston than is the AOD-E transmission. To retain a common case between the two
transmissions, an additional "Rubber Coated Sleeve" isrequired on the 4R70W Overdrive
Servo Assembly, asshowninFigure 19.

Install the" Rubber Coated Sleeve" inthe Overdrive Servo Assembly casebore, asshownin
Figure 19. If your rubber coated sleeveismissing or lost, you must purchase the complete
Overdrive Servo Assembly, availableunder part number F3LY-7H188-A. Itisnot available
individually.

Overdrive servo piston dimensions are shown in Figure 18, to identify the two different
overdriveservo pistons.

SERVICE INFORMATION:

4R70W Overdrive Servo Piston Assembly (IncludesSleeve) ................. F3LY-7H188-A
AOD-E Overdrive Servo Piston ASSembIy ........cccovveeeiiieiiiirc s F2VY-7TH188-A

] All

-

\_

4R70W PISTON, DIMENSION " A" =2.470"
AOD-E PISTON, DIMENSION " A" = 2.680"

Copyright © 2006 AT SG
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Figure 18
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"4R70W" OVERDRIVE SERVO

AUTOMATIC TRANSMISSION SERVICE GROUP
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COMPLAINT:

CAUSE:

CORRECTION:

Technical Service Information

FORD 4R70W

IRREGULAR AND/OR
NO CONVERTER CLUTCH APPLY

Some 1995 model Crown Victoria, Grand Marquis, and LincolnTown Carsmight illuminate
the "Check Engine" light, and may store Diagnostic Trouble Code (DTC) P0743, and there
may al so beaconcern of irregular and/or notorgue converter clutch operation.

The cause may be, an incorrect Torque Converter Clutch (TCC) Solenoid, with low
resistance (1.0 - 3.0 ohms), mistakenly installed in some 4R70W transmissions, asshownin
Figure20. Theresistanceshould be 10-16 ohmsonsomemodels.

Step 1: Perform the normal onboard diagnosticsand if DTC P0O743is present, measurethe
resistance of the TCC solenoid acrossthe transmission case connector pins3 and 8. Refer to
Figure21 for pinlocationsinthetransmission case connector.

Step 2: If the resistance measures 1.0-3.0 ohms, remove the transmission bottom pan, and
recordthe"ValveBody I.D. Code" fromthel.D. taglocated onthevalvebody.

Step 3: If the valve body 1.D. code is G2T, G3T, or G2U, and resistance on the TCC
solenoid measures 1.0-3.0 ohms, replace the TCC Solenoid with OEM part number FSAZ-
7G136-A. Theresistance onthese modelsshould be 10-16 ohms.

SERVICE INFORMATION:

92-96 Mustang, Thunderbird, Cougar, Mark V111, E/F Series Trucks,

TCCSOLENOID (All Models) F2VY-7G136-A

92-96 Crown Victoria, Grand Marquis, LincolnTown Car,
TCCSOLENOID (All Except V.B. CodesG2T, G3T, G2U)
TCCSOLENOID (G2T,G3T,G2U V.B. CodesOnly)

F2VY-7G136-A
F5AZ-7G136-A

1.0-3.00HMSRESISTANCE
TCC SOLENOID

"BLACK"
CONNECTOR

F2VP-7G136-AC STAMPED
IN THISEND OF SOLENOID

10- 16 OHM SRESISTANCE
TCC SOLENOID

"WHITE"
CONNECTOR

F5AP-7G136-AA STAMPED

IN THISEND OF SOLENOID
SO Copyright © 2006 AT SG

Figure 20

20
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VIEW LOOKING INTOTHE VIEW LOOKING INTOTHE
TRANSMISSION CASE CONNECTOR VEHICLE HARNESS CONNECTOR
8 5
6
9
~
I
\/
10 1
7
8 2
3
INTERNAL EXTERNAL CIRCUIT PCM PIN
PIN NO.| IDENTIFICATION COLOR COLOR NUMBER | NUMBER
1 $5-1 GROUND SIGNAL WHITE ORG - YEL 237 51
2 SHIFT SOLENOID POWER 12V WHT - BLK RED 361 37 & 57
3 MCC GROUND SIGNAL GREEN %%k 480 53
4 NOT USED
5 TOT - WHT - RED ORG - BLK 923 49
6 $5-2 GROUND SIGNAL BLACK PPL - ORG 315 52
7 EPC POWER IN WHT - BLU RED 361 37 & 57
8 MCC POWER IN WHT - GRN RED 361 37 & 57
9 TOT + RED GRY - RED 359 46
10 EPC GROUND SIGNAL BLUE WHT - YEL 925 38
** TAN - WHT, BRN - ORG, PPL - YEL, DEPENDING ON YEAR AND MODEL.
SOLENOID PIN NO. RESISTANCE
SHIFT SOLENOID - 1 1&2 20 - 30 OHMS
SHIFT SOLENOID - 2 6 &2 20 - 30 OHMS
TORQUE CONVERTER CLUTCH 3&8 1.0 - 3.0 OHMS
(SOME 1995 MODELS) 3&8 10 - 16 OHMS
ELECTRONIC PRESSURE CONTROL | 7 & 10 2.48 - 5.66 OHMS
Copyright © 2006 ATSG
Figure 21
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Technical Service Information

FORD AOD-E/4AR70W

SLIPSOR CHATTERS FORWARD
REVERSE ISOK

After rebuild, the vehicle displays a dlip and/or chatter in forward ranges when you are
accelerating from astop, and reverseisokay.All sealing rings, bushings, seals, and forward
clutchdrumareknownto begood.

The cause may be, apartially clogged Shift Solenoid No. 2, which will stroke the 3-4 shift
valvefar enoughto exhaust someof theforward clutchoil.

Install two pressure gages to check line pressure and forward clutch pressure, asshownin
Figure 22. With the transmission in Drive, both gages should read the same and should be
approximately 55-75PSI. If theforward clutch gagereadslower than theline pressuregage,
and all internal parts are known to be good, replace the Shift Solenoid Assembly with
OEM part number FSAZ-7G484-A (SeeFigure23).

SERVICE INFORMATION:

Shift Solenoid Assembly (Latest DesignLevel) . ..... ............. F5AZ-7G484-A

Forward
EPC (TV)

I ntermediate

Copyright © 2006 AT SG
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SHIFT SOLENOID ASSEMBLY
PART NUMBER F5AZ-7G484-A

Figure 23

Copyright © 2006 AT SG

AUTOMATIC TRANSMISSION SERVICE GROUP
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24

Technical Service Information

FORD AODE/4R70W
CONVERTER CLUTCH SHUDDER

Before and/or after rebuild, the vehicle exhibits aconverter clutch shudder condition, even
withtheproper Mercon® transmissionfluidinstalled.

Thecausemay be, not enough oil tothe converter clutch apply circuit.

Drill theholemarked " A" in Figure 24 out to .062", which increasesthe volume of oil tothe
bypassclutch control valveapply circuit.

Drill the hole marked "B" in Figure 24 out to .062", which increases oil volume to the
MCC/PWM solenoid. Thisincreasesoil tothevalve'sapply circuit ("A" orifice).

Restrict the hole marked "C" in Figure 24, to approximately .030" using acotter key, which
ensuresthat apply oil can overcomethisbalancecircuit.

Copyright © 2006 AT SG

AUTOMATIC TRANSMISSION SERVICE GROUP


https://procarmanuals.com

ProCarManuals.com

v [LE]S

Technical Service Information

FORD AODE/4R70W

TCC SHUDDER
@) Oo ocO O O\
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1. DRILLHOLEMARKED"A" OUTTO.062".
2. DRILLHOLEMARKED"B" OUT TO.062" .
3. INSTALLCOTTERPININHOLE MARKED" C"
TOREDUCE SIZE TOAPPROXIMATELY.030".
Copyright © 2006 AT SG

Figure 24
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CHANGE:

REASON:

FORD AOD-E/4R70W
EPC SOLENOID AND RETAINER CHANGES

The Electronic Pressure Control (EPC) solenoid changed at the start of production for all 1993
models of the AOD-E/4R70W transmissions, and care must be taken to use the proper EPC
solenoidretainer (SeeFigure26).

Improved line pressurecontrol.

PARTSAFFECTED:

D

2

EPC SOLENOID - Theexternal dimensionson the solenoid changed inthe areawheretheretainer
goesover thesolenoid to holdit into thecase, in addition tointernal changesto improve durability.
The previous design solenoid is no longer available. Refer to Figure 26, which shows you the
current EPC Solenoid F3AZ-7G383-A, which comes with the retainer for 1992-1995 model
transmissions.

EPC SOLENOID RETAINER - Changed in 1993 to accommaodate the new design solenoid, and
must be used with the new design solenoid on 1992 models (SeeFigure 26).

The EPC Solenoid retainer changed againin 1996, and wasmade 1/16" shorter, to accommodate a
thinner valve body plate, and must be used on 96 model swith thethinner plate (See Figure 26).

INTERCHANGEABILITY:

(1)

2)

When the EPC Solenoid isreplaced, the 2nd design solenoid isthe only one available, and comes
with the proper retainer which must be used on 1992-1995 models (See Figure 26). The new
design solenoidwill retro-fitto 1992 models.

Theonly retainer that can be used on 1996 modelsisthe onethat is 1/16" shorter to accommodate
thethinner valvebody platethat wasusedin 1996 (SeeFigure26).

SERVICE INFORMATION:

26

EPC Solenoid, 2nd Design (IncludesF3AZ-7H111-ARetaingr) ......ccccevveenee. F3AZ-7G383-A
EPC Solenoid Retainer (1StDESIGN) ....ccevvrveeeeriiieiniesieseeesie e F2VY-7TH111-A
EPC Solenoid Retainer (2ndDeSIgN) .....ccueeeeeeierienie e F3AZ-7TH111-A
EPC Solenoid Retainer (SrdDeSIgN) ......cevuveiveiesieie e sieesie e F6AZ-TH111-A

Copyright © 2006 ATSG

AUTOMATIC TRANSMISSION SERVICE GROUP


https://procarmanuals.com

ProCarManuals.com

v [LE]S

Technical Service Information

\

1ST DESIGN
92 MODELS
F2VY-7TH111-A

EPC SOLENOID RETAINER DIFFERENCES

1/16"

SHORTER

e

2ND DESIGN
93-95 MODEL S
F3AZ-TH111-A

©

EPC SOLENOID
PART NUMBER F3AZ-7G383-A
(INCLUDES F3AZ-7H111-A RETAINER)

e

3RD DESIGN
96-UP MODELS
F6AZ-TH111-A

Copyright © 2006 AT SG

Figure 26
AUTOMATIC TRANSMISSION SERVICE GROUP
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CORRECTION:

Technical Service Information

FORD AOD-E/4AR70W
SLIPPING OR PROLONGED 1-2 UPSHIFT

Before and/or after rebuild, the vehicle exhibits aslipping condition on the 1-2 upshift, and
sometimeswill not bedisplayed until somemileshavebeen put onthevehicle.

The cause may be, premature 1-2 accumulator seal wear, which also creates the case
accumul ator boreto become scuffed, which leadsto the slipping condition and possibleloss
of intermediate clutches..

Replace the cast aluminum 1-2 accumulator piston with a new design one piece stamped
steel piston with molded rubber lip seals, and replace the top accumulator spring with the
revised partsavailablefrom Ford Motor Co. Casereplacement should not be necessary with
the use of the revised stamped steel accumulator piston. Refer to Figure 27 to remove the
piston assembly. Refer to Figure 28 for illustration of both design stack-ups, and to Figure
29for acharttoinstall the proper revised springsinto the proper model.

SERVICE INFORMATION:

Note:

1-2 Accumulator Piston (NEW DESIGN) .......ocvvrverierierineeieeeeeeesee e F7TAZ-TF251-AA
1-2 Accumulator Spring, Bottom, (PUrple) .........ccceevveeveeceieeseeee e F3LY-7F284-A
1-2 Accumulaotr Spring, Bottom, (PINK) .........cccoevieiiieiie e, FAUZ-7F284-A
1-2 Accumulaotr Spring, Bottom, (Violet) ... F7TAZ-TF284-BA
1-2 Accumulator Spring, Top, (WhIt€) .......ccceceveeieeeciee e FTAZ-TF284-AA
1-2 Accumulator Spring, Top, (DK. BIUE) ........cceeieeiiiieiceeeeieseee F7TAZ-7F284-CA
1-2 Accumulator Spring, Top, (Lt. BIUE) ........cccoveriririeeeeneiee F75Z-7TF284-AA
1-2 Accumulator Spring, Top, (Brown) .......c.cccevieeieecieeree e F75Z-7F284-BA

When referencing spring location, bottom refersto the
bottom of the transmission asit sitsin the vehicle (pan side).

REMOVING THE
1-2 ACCUMULATOR
PISTON ASSEMBLY

Copyright © 2006 AT SG

28

Figure 27
AUTOMATIC TRANSMISSION SERVICE GROUP


https://procarmanuals.com

ProCarManuals.com

v [LE]S

Technical Service Information

PREVIOUS DESIGN
1-2ACCUMULATOR

ASSEMBLY
SNAP RING
o>
\ _/
COVER AND
SEAL ASSEMBLY
BOTTOM SPRING .@
ASSEMBLY
"O" RING
SEAL ~—__
CAST ALUMINUM
PISTON ASSEMBLY
"0" RING
SEAL \
TOP SPRING
ASSEMBLY

NEW DESIGN
1-2ACCUMULATOR
ASSEMBLY

SNAP RING

& >

[

COVER AND
SEAL ASSEMBLY

BOTTOM SPRING

%/ ASSEMBLY

STAMPED STEEL
MOLDED RUBBER
PISTON ASSEMBLY
F7AZ-7F251-AA

TOP SPRING
%/ ASSEMBLY

in the vehicle (pan side).

Note: When referencing spring location, bottom refers to the bottom of transmission asit sits

Copyright © 2006 AT SG
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FORD AODE/4R70W
FIRMER 1-2 UPSHIFT

O [~

DRILL THISHOLE
OUT TO .078" FOR
FIRMER 1-2 UPSHIFT

Copyright © 2006 AT SG
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FORD AODE/4R70W
DELAY TO REVERSE

O O o ocO O
- I i
O O oo o
° o
O :o (0
O[]OO O ° o
O (o]
O
- 0 g © o
o O

DRILL THISHOLE
OUT TO .093" FOR
DELAY TO REVERSE

Copyright © 2006 AT SG
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FORD AODE

NEW DESIGN PUMPBODY
AND STATOR

CHANGE: Beginning at the start of production for 1995 model vehicles equipped with the AODE/4R70W
transmission, a new design oil pump was implemented with re-routed and enlarged pressure
cavities (SeeFigures32and 33).

REASON: Greatly improved oil pump efficiency for muchimproved durability.

PARTSAFFECTED:

(1) OIL PUMP BODY - Has an added pressure passage in pump body, shown in Figure 33, and is
easily identified by casting number F5AP-7A105-AA located onthefront side of pump body.

(2) OIL PUMP STATOR - Has a much enlarged pressure passage in pump stator as illustrated in
Figure 33, and is easily identified by casting number F4AP-7A109 located on back side of the
pump stator.

INTERCHANGEABILITY:

None of the parts listed above should be intermixed with one another. With the new design oil
pump being so much more efficient than the previous design, it ishighly recommended to use the
new design pump assembly on all modelsof the AODE/4R70W transmission.

SERVICE INFORMATION:
Oil Pump Assembly (NEW DESIGN) ......eevieriiiieiieeie et FAAZ-7TA103-A

Copyright © 2006 AT SG
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PUMP BODY
CASTING NO.
F3LP-7A105-AA

PUMP STATOR
CASTING NO.
F2VP-7A109

Copyright © 2006 ATSG

Figure 32
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PUMP BODY
CASTING NO.
FS5AP-7A105-AA

" Added Passage"

PUMP STATOR
CASTING NO.
F4AP-7A109

Pressure Passage
Enlarged

Copyright © 2006 AT SG

Figure 33
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FORD AODE/4R70W
CASE AND VALVE BODY CHANGE FOR 1996-UPMODELS

CHANGE: Beginning inthe 1996 model year Ford Motor Company introduced a new transmission case and

valvebody, which changed the pilot holesin the case used to align the val ve body, and changed the
checkball locationsinthemain valve body on AODE/4R70W transmissions.

REASON: Improved4-3and 4-2 downshifts, and common caseand valve body for service.
PARTSAFFECTED:

(1) VALVEBODY CASTING - Thenumber 1 checkball inthe 1992-1995 model swaseliminated, the

location was moved, and the ball was re-numbered as the number 9 checkball. The worm track
configuration also had to change to accommodate the new checkball locations, as shown in
Figures34, 35and 36, and it received athinner cover plate.

(2) SPACER PLATE - Holeconfiguration changesto accommodatethe changesin the new checkball

|ocations.

(3) VALVEBODY TO SPACER PLATE GASKET - Holeconfiguration changesto accommodatethe

new checkball locationsand OEM part numbersarelisted below.

(4) SPACER PLATE TO CASE GASKET - Hole configuration changes to accommodate the new

checkball locationsand OEM part numbersarelisted below.

(5) TRANSMISSION CASE - The new transmission case pilot holes, used to align the valve body,

have been reduced in diameter to accommodate the smaller pilots used on the new service valve
body bolts. OEM part numbersarelisted below.

INTERCHANGEABILITY:

Noneof the partslisted abovewill interchange with previousdesign level parts. You canuseall of
the partslisted above as a packageto back service previous model saslong as calibration concerns
are addressed, and using the proper size valve body pilot boltsand/or case sleevesto ensure proper
valvebody alignment.

Wheninstalling anew service case, and using a92-95 valve body, the pil ot bolts must be replaced
withthenew boltswith thesmaller pilot, part number N808962- S and gasket

When replacing the valve body with a 1996 design level valve body, and reusing the 92-95 case,
you must use new sleeves in the case pilot holes, part number F6AZ-7K720-A, to accommodate
the new design level valve body with the smaller pilots on the bolts. The new design level EPC
Solenoid Retainer, part number F6AZ-7H111-A must also be used because of the thinner cover
plateonthe 1996 designlevel valvebody.

SERVICE INFORMATION:

36

ValveBody to Spacer Plate Gasket (92-95MOdElS) ........covveeieienieiincreeeee, F2VY-7D100-A
Spacer Plateto Case Gasket (92-95MOdELS) ......ooeveriirienirieeeee e F2VY-7C155-A
ValveBody to Spacer Plate Gasket (96-UpMOdES) ......cccevcvevieccieeiieccieecee F7AZ-7D100-AA
Spacer Plateto Case Gasket (96-UpMOdElS) .......oovvvvirerireeieeese e, F7AZ-7C155-AA
ValveBody Cover Plate Gasket (92-95MOdElS) .....ccovvveeiieeiieeiecieceeie e F2VY-TH173-A
ValveBody Cover Plate Gasket (96-UpMOdES) ......cooeeiieiriieeeeseeeee e FE6AZ-TH173-A
ValveBody Pilot Bolts (Smaller Pilot) ..o N808962-S
TransmissioN CasePilOt SIEEVES.........coveveeecece e F6AZ-7TK720-A
TransmissionCase, 3.8L,4.2L,5.0L (NewDeSIgN) .....cccccevveverieeieesiecie e F6SZ-7005-A
Transmission Case, 4.6L (NEW DESIGN) .....oveierierienienieeeeee e F6AZ-7005-A

Copyright © 2006 AT SG
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1992-1995 AODE/4AR70W CHECKBALL LOCATIONS

B1

Passages In This Area Some Models Have The OD D and OD Circuits
May Vary In Shape On Connected To Form One OD Circuit As Shown
1992-1995 Models With The Dotted Lines.

- Between the Forward Clutch circuit and the 23BP circuit (92-95 Only).
B2 -
B3 -
B4 -
B5 -
B6 -
B7 -
B8 -

In the Forward Clutch circuit near the 3-4 shift valve.

In the Direct Clutch circuit near the 2-3 backout valve.

In the Overdrive and Forward Clutch circuits near the 1-2 shift valve.
In the Reverse circuit near orifice number one.

Shuttle ball between the Low and Reverse circuits.

Between the L234 and Torque Converter Clutch circuits.

Between the L234 and Intermediate Clutch circuits.

Copyright © 2006 AT SG

Figure 34
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1996-UP AODE/4AR70W CHECKBALL LOCATIONS

B8 B7 B6

B2-
B3-
B4 -
B5 -
B6 -
B7 -
B8 -
B9 -

In the Forward Clutch circuit near the 3-4 shift valve.

In the Direct Clutch circuit near the 2-3 backout valve.

In the Overdrive and Forward Clutch circuits near the 1-2 shift valve.
In the Reverse circuit near orifice number one.

Shuttle ball between the Low and Reverse circuits.

Between the L234 and Torque Converter Clutch circuits.

Between the L234 and Intermediate Clutch circuits.

Between the FC34 and 23BP circuits (1996-Up Only). ]
Copyright © 2006 AT SG
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FORD AODE/4R70W

NEW DESIGN FORALL MODELS
MECHANICAL DIODE INTERMEDIATE SPRAG

CHANGE: Thereisnow availablefrom Ford Motor Company, aM echanical Diode sprag assembly to replace
the previous design Intermediate Roller Clutch. It also requires replacing the Reverse Input
Housing to accommodate the new design mechanical diode sprag assembly.
Thisnew design can be manufactured in any configuration of outer race, inner race and retainer to
holdthe partstogether, but all will have several springloaded "Diodes’ insideto do theholding and
freewheeling. Refer to Figure 37 for a basic cross section of how a mechanical diode sprag
assembly works.

REASON: Greatly improvedreliability and durability.

PARTSAFFECTED:

(1) MECHANICAL DIODE SPRAG ASSEMBLY - Totally new design to replace the previous
designintermediateroller clutchin AODE and 4R70W transmissions (SeeFigures 37 and 38).

(2) REVERSE INPUT HOUSING - New design reverse input housing with " Splines" in place of the
previousinner race, to accommodate the new design mechanical diode sprag assembly. Refer to
Figures37and 38.

(3) RETAINING RING - No dimensional changes on the snap ring, you still use the original snap
ring. When installed, the mechanical diode assembly may move back and forth approximately
.010" andthisisnormal (SeeFigure38).

INTERCHANGEABILITY:
Thenew design Mechanical Diode Sprag Assembly will retro-fit back to all previousmodelsof the
AODE/4R70W transmission, but all three pieces listed above must be used as a service package.
Therewill soon beavailableaService Packagethat includesall three pieces so that you do not have
to purchasethemindividualy.
Thenew design Mechanical Diode Sprag Assembly will also retro-fit back tothe 1980-1991A0D
units equipped with the cast iron drum, but additional parts are required to make the 1998 design
level partsfit. They areasfollows:
(1) Thesunshell must bereplaced with part number F4AZ-7A019-A.
(2) The3reverseinput clutch steel platesmust bereplaced with part number F2TZ-7B442-A.
(3) Thepressureplatesmust bereplaced with F2TZ-7B066-A and F2TZ-7B066-B.
(4) If thetransmission used aNumber 2 thrust washer, it must be replaced withtheneedle

thrust bearing part number EATZ-7A166-A.

SERVICE INFORMATION:

Mechanical Diode Sprag ASSEMBIY ..o FBAZ-7A089-AA
Reverselnput Housing Assembly (MechDiode) ..........ccccvvveicincnccencnnne F8AZ-7D044-AA
RELAINING RING ...t ettt b e b re s 391267-S

Copyright © 2006 AT SG
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MECHANICAL DIODE
FREEWHEEL PRINCIPLES

OUTER RACE

RETAINER

I

SPRING LOADED
DIODE

P

INNER RACE

Copyright © 2006 AT SG

MECHANICAL DIODE
INTERMEDIATE FREEWHEEL

Mechanical Diode
Snap Ring
Part No. 391267-S

as

Mechanical Diode
Freewheel Assembly
Part No. F8AZ-7A089-AA

Mechanical Diode
Reverse Input Drum
Part No. F8AZ-7A044-AA

Copyright © 2006 AT SG

Figure 37

Figure 38
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FORD AODE/4R70W

STAMPED STEEL, MOLDED RUBBER
2-3ACCUMULATOR PISTON

CHANGE: Beginning at the start of production for 1997 models, Ford Motor Company introduced a new
design stamped steel, molded rubber 2-3 accumulator piston, for vehicles equipped with the
AODE/4R70W transmission (SeeFigures39and 40).

REASON: Increasedreliability and durability of thetransmission and direct clutches.

PARTSAFFECTED:

(1) Now manufactured of stamped steel with molded rubber seals instead of the previous cast
aluminum pistonwiththeindividual seals. (SeeFigure40).

INTERCHANGEABILITY:

The new design stamped steel, molded rubber 2-3 accumulator piston will retro-fit back to 1981
model hydraulic AOD transmissions, and isrecommended.

SERVICE INFORMATION:
2-3 Accumulator Piston (NEW DESIQN) ......ceevveerieeieseeie e FTAZ-TH292-AA

2-3 ACCUMULATOR
PISTON

Figure 39
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PREVIOUSDESIGN

2-3 ACCUMULATOR
SNAP RING

X\
)

@

2-3 ACCUMULATOR

RETAINER
-
2-3 ACCUMULATOR =~ ==

SPRING

2-3 ACCUMULATOR

SEAL \

2-3 ACCUMULATOR
PISTON

0

2-3 ACCUMULATOR

SEAL ~__ S=——

NEW DESIGN

2-3 ACCUMULATOR

; ~~~ RETAINER

2-3 ACCUMULATOR
SPRING

NEW DESIGN
2-3 ACCUMULATOR
PISTON PART NO.
F7AZ-7H292-AA

/

Copyright © 2006 AT SG

Figure 40

AUTOMATIC TRANSMISSION SERVICE GROUP 43



https://procarmanuals.com

ProCarManuals.com

v [LE]S

CHANGE:

REASON:
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FORD 4R70W

INTERNAL HARNESSAND CASE
CONNECTOR CHANGES FOR 1998

Beginning at the start of production for 1998 models, all Ford 4R70W transmissions were built
using amolded circuit board to replace the previous internal wire harness assembly, as shownin
Figure4l.

Moreeconomical to produceand install andincreased durability.

PARTSAFFECTED:
(1) CASE CONNECTOR - Now produced to accommodate the new molded circuit board assembly

and case connector pinfunctionshavechanged. RefertoFigures4l, 42, and 43.

(2) INTERNAL HARNESS- Changedtoamolded circuit board, asshowninFigure41.

(3) EPC SOLENOID - Connector changesto accommodate the new molded circuit board.

(4) SHIFT SOLENOID ASSEMBLY - Connector changesto accommodatethenew circuit board.

(5) TCCSOLENOID ASSEMBLY - Connector changesto accommodatethe new circuit board.

INTERCHANGEABILITY:
(1) 1992-1997 internal harness and solenoid assemblies must be used on 92-97 models. Refer to

"Servicelnformation™” below for the current part numbers.

(2) 1998-Up internal harness and solenoid assemblies must be used on 1998-Up models. Refer to

"Servicelnformation™ below for the current part numbers.

SERVICE INFORMATION:

Internal Wiring Harnessand Case ConnectorAssy, 92-97 Models................ F2VY-7G276-A

Case Connector for Molded Internal Wiring, 1998-Up Models..................... FBAZ-7G276-AA
Molded Internal WiringAssembly, 1998-UpModelS.........ccoovviveiiiicniennne F8AZ-7G276-BA
Shift Solenoid Assembly, 92-97 MOELS.........ccccoviririnireeere s FTAZ-7G484-AA
Shift Solenoid Assembly, 1998-UpMOdEIS.........ccoooeriiiieiiriiceeeeeeeee FBAZ-7G484-AA
EPC Solenoid Assembly, 92-97 MOdEIS.........cccoveieiieriee e F6AZ-7G383-AA
EPC Solenoid Assembly, 1998-Up MOdEIS........ccccvririririeeiene e F8AZ-7G383-AA
TCC Solenoid Assembly, 92-97 MOAEIS.......c.ooeerieiiiiereeeceeeee e F5AZ-7G136-A

TCC Solenoid Assembly, 1998-UpMOdEIS........cccooiviiiieninieieeree e F8AZ-7G136-AA

Copyright © 2006 AT SG
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F7AP-7G484-AA

F8AP-7G276-BB
°

1998-UP MODEL S

AUTOMATIC TRANSMISSION SERVICE GROUP

PIN | FUNCTION
1 Not Used
2 | TOT Sensor (Minus)
3 | TCC Solenoid Ground
4 | 12 Volt Power In
5 | TOT Sensor (Plus)
6 | EPC Solenoid Ground
7 | shift Solenoid 1 Ground
8 | Shift Solenoid 2 Ground
9 Not Used
10 | Not Used
i 2s[e] 7[o[o]5]4] __1992:1997 MODELS
harness part number PIN | FUNCTION
F2VY-7G276-A 1 Shift Solenoid 1 Ground
2 | Shift Solenoid 12V Power
Shift 3 | TCC Solenoid Ground
Solenoids 24 | Not Used
] ALACK 5 | TOT Sensor
I]: = YELLOW 6 | Shift Solenoid 2 Ground
7 | EPC Solenoid 12V Power
8 | TCC Solenoid 12V Power
TCC GREEN 9 | TOT Sensor Return
Solenoid ﬂi BROWN 10 | EPC Solenoid Ground
EPC Iﬂﬁ BLUE
Solenoid 0 ORANGE
TOT Iﬂﬁ RED
Sensor 0 L
BCopyright © 2006 ATSG
Figure 41
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VIEW LOOKING INTO THE 92-97
TRANSMISSION CASE CONNECTOR

)

VIEW LOOKING INTO THE 92-97
VEHICLE HARNESS CONNECTOR

EECIV ECM | EECV ECM
INTERNAL [ EXTERNAL | CIRCUIT | o/ NUMBER | PIN NUMBER
PIN NO. | IDENTIFICATION COLOR COLOR | NUMBER 92-95 96-97

1 SS-1 Ground Signal WHITE ORG - YEL 237 51 27

2 Shift Solenoid Power 12V | WHT - BLK RED 361 37& 57 71& 97

3 MCC Ground Signal GREEN * % 480 53 54

4 NOT USED

5 TOT - WHT -RED | GRY - RED 923 49 91

6 SS-2 Ground Signal BLACK PPL - ORG 315 52 1

7 EPC Power In WHT - BLU RED 361 37& 57 71& 97

8 MCC Power In WHT - GRN RED 361 37& 57 718& 97

9 TOT + RED ORG - BLK 359 46 37

10 EPC Ground Signal BLUE WHT - YEL 925 38 81

** TAN - WHT, BRN - ORG, PPL - YEL, DEPENDING ON YEARAND MODEL.

SOLENOID PIN NO. RESISTANCE
SHIFT SOLENOID - 1 1&2 20-30OHMS
SHIFT SOLENOID - 2 6& 2 20-30OHMS
TORQUE CONVERTER CLUTCH 3&8 1.0-3.00HMS

(SOME 1995 MODELYS) 3&8 10- 16 OHMS
EPC SOLENOID 7& 10 2.48-5.66 OHMS

Copyright © 2006 ATSG
Figure 42
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8

VIEW LOOKING INTO THE 1998-UP
TRANSMISSION CASE CONNECTOR

VIEW LOOKING INTO THE 1998-UP
VEHICLE HARNESS CONNECTOR

)

AUTOMATIC TRANSMISSION SERVICE GROUP

INTERNAL EXTERNAL CIRCUIT ,EE,C,\]\GMEBCQAR
PINNO. | IDENTIFICATION COLOR COLOR NUMBER 1998-UP

1 NOT USED
2 TOT - CIRCUIT BOARD|  GRY - RED 359 a1
3 MCC GROUND SIGNAL CIRCUIT BOARD PPL - YEL 126 54
4 SOLENOID POWER IN 12V |[CIRCUIT BOARD RED 361 718& 97
5 TOT + CIRCUITBOARD|  ORG-BLK 923 37
6 EPC GROUND SIGNAL CIRCUITBOARD|  WHT - YEL 925 81
7 SS-1 GROUND SIGNAL CIRCUIT BOARD ORG/YEL 237 6
8 SS-2 GROUND SIGNAL CIRCUIT BOARD|  PPL - ORG 315 11
9 NOT USED
10 NOT USED

SOLENOID PIN NO. RESISTANCE

SHIFT SOLENOID - 1 487 20 - 30 OHMS

SHIFT SOLENOID - 2 488 20 - 30 OHMS

TORQUE CONVERTERCLUTCH | 4& 3 1.0- 3.0 OHMS

(SOME MODELS) 48 3 10 - 16 OHMS
EPC SOLENOID 486 2.48 - 5.66 OHMS
Copyright © 2006 ATSG
Figure 43
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CAUSE:

Technical Service Information

FORD AODE/4R70W
CASE INTERCHANGEABILITY

The area of concern for this complaint is the manual lever linkage bore area and the
mounting of the Manual Lever Position Sensor (MLPS) onto the case, and this area of
concern appliesto both 2 bolt and 3 bolt starter cases.

After the transmission has been rebuilt, one of the last things to be doneisthe mounting of
the MLPS. Atthistimethebuilder, or possibly the R& R technician, realizesthe ML PS does
not fit properly. TheMLPS, asaresult of thismay not rangecorrectly.

The AODE cases are different in thickness when measuring from the manual lever sed
surfaceto the countersink inthemanual lever retaining pinhole SeeFigure44and45.

PARTSAFFECTED:

(1)

)

3)

CORRECTION:

48

TRANSMISSION CASE - The dimension from the manual lever seal surface to the
countersink inthe manual lever retaining pin hole changed between the Early and L ate cases
andtheidentificationisasfollows:

Early Case- Theearly case has None or Onethreaded boss on thelower |eft side of the case,
as shown in Figure 44, and the measurement from the manual lever seal surface to the
countersink in the manual lever retaining pin hole is approximately .844", which is also
showninFigure44.

Late Case- Thelate case has Two threaded bosses on thelower | eft side of the case, asshown
in Figure 45, and the measurement from the manual lever seal surface to the countersink in
themanual lever retaining pin holeisapproximately .701", whichisalso shownin Figure45.

Note: DONOT usetherough forging (RF) numberson the casetoidentify the early case
fromthelatecase, asthisisunreliable.

MANUAL SHIFT LEVER -Alsoisadifferent dimensionto accommodate the changeinthe
transmission caseand can beidentified asfollows:

Early Manual Shift Lever - Measure from the back flange of shift lever to thefirst edge of
the groove for the retaining pin, as shown in Figure 44. Early lever will measure
approximately .922".

LateManual Shift Lever - Measurefrom the back flange of shift lever to thefirst edge of the
groove for the retaining pin, as shown in Figure 45. The Late lever will measure
approximately .753".

MANUAL LEVER POSITION SENSOR - Has two different heights of torque limiters.
Early MLPS- Hastheshort torquelimiters, asahownin Figure44.
LateMLPS- Hasthetall torquelimiters, asshownin Figure45.

It is mandatory that the proper parts be installed into the proper case, as the parts listed
abovearenotinterchangeable. Refer to Figure44for theearly partsandto Figure45for the
late parts.

Copyright © 2006 AT SG
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EARLY DESIGN

LIN

NONE OR ONE
DRILLED AND TAPPED
BOSSESIN THISAREA

CTRONIC ®
.............. —
[
;/ Measure From Manual
Lever Seal Surface To
Retaining Pin Hole
Measurement Is
o Approximately .844" MANUAL LEVER
MEASUREMENT
/:\\ Measure From Manual
Lever Surface To

Retaining Pin Groove
Measurement I's

CASE MEASUREMENT _
Approximately .922"

BEPERR PR PREEs I PEFPPEE) B — o
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St | 1 ‘mmuﬂ mm

@

MLPSHAS SHORT
TORQUE LIMITERS

Copyright © 2006 AT SG

Figure 44
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TWO

DRILLED AND TAPPED ) @()D

BOSSESIN THISAREA

LATE DESIGN

Q |

CASE MEASUREMENT

Approximately .701"

IO I n e eerronic @
8 911 ]OqA Hﬁ ]21 153(] ]Aq 15(]6 IIIIIIIIIIIIII Q)l
@
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COMPLAINT:

CAUSE:

CORRECTION:
)
()
©)

(4)

©)

Technical Service Information

FORD 4R70W

INTERMITTENT TCIL ILLUMINATION
DTCS P0741, PO750, PO755 AND P1746
MAY BE STORED IN MEMORY

Intermittent Transmission Control Indicator Lamp (TCIL) or Malfunction Indicator Lamp
(MIL) illumination may occur on some vehicles equipped with the 4R70W transmission.
Diagnostic Trouble Codes (DTCs) P0741, PO750, PO755 and P1746 may be stored in the
processorsmemory.

The cause may be, the solenoid interconnect mol ded |ead frame not being fully seated on the
solenoid pack or the bulkhead interconnect clipsnot being fully seated between the solenoid
interconnect mol ded |ead frame and bulkhead i nterconnect.

Refer tothefollowing service procedure:
Performthenormal diagnosisroutinesfor the DTCsretrieved from processor memory.
Removethetransmission oil pan per the appropriate model Workshop Manual.

Verify that the solenoid interconnect molded lead frame is fully seated on all the solenoid
connectors as shown in Figure 46. |If the solenoid interconnect molded lead frame is fully
seated, then gently remove the solenoid interconnect molded lead frame, valve body and the
bulkhead i nterconnect.

With the bulkhead interconnect removed, push down on theterminal cover and check to see
if any of theterminalsare dlightly protruding above the plastic cover asshown in Figure 47.
Gently pry off the terminal cover using a small screwdriver (See Figure 48). With the
terminal cover off, inspect the bulkhead interconnect for spreading terminals as shown in
Figure49.

Replace partsasnecessary using the part numberslisted bel ow and reassembl e unit.

SERVICE INFORMATION:

Bulkhead Interconnect (Case CONNECLON) .........ccuvreereeereeiieiene e FBAZ-7G276-AA
Solenoid Interconnect (Internal Molded Harness) ...........cccovecvevvennennen. FBAZ-7G276-BA

Copyright © 2006 AT SG

AUTOMATIC TRANSMISSION SERVICE GROUP 51



https://procarmanuals.com

ProCarManuals.com

|®dnT1SE

Technical Service Information

Solenoid | nterconnect
Molded Lead Frame
(F8AZ-7G276-BA)

Copyright © 2006 AT SG
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Bad Contact Protrudes
From Top Of Solenoid Cap

Copyright © 2006 AT SG

Figure 47

Pry End
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Figure 48

AUTOMATIC TRANSMISSION SERVICE GROUP

53



https://procarmanuals.com

ProCarManuals.com

TS Technical Service Information

" Good" " Bad"

Blukhead I nterconnect
(FBAZ-7G276-AA)

Copyright © 2006 AT SG
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2001 & UP FORD 4R70W "FAMILY™
VALVE BODY CHANGE

Beginning at the start of production in 2001, Ford Motor Company redesigned the Valve body for
the4R70W. NOTE: Thischangealso carriesover tothe4R70E and 4R75E models.

For improved pleaseability and durability.

PARTSAFFECTED:

(1)

2)

3

(4)

(%)

(6)

VALVEBODY CASTING (Lower side) - The Lower side of the valve body had casting changesto
connect the 2-3 Backout Valve to the Shift Solenoid 2 hydraulic circuit, as shown in Figure 51.
Figure 50 showsthe previous design casting and identifiesthe EPC circuit that was connected to the
2-3Backout Valveontheearlier models.

SPACER PLATE GASKETS - The 2001 and up design upper and lower spacer plate gaskets had
numerous hole configuration changes, to accommodate the hydraulic changes with the valve
body. The most obvious change is around the plate that was eliminated over the Direct Clutch
Accumulator, asshowninFigure52.

SPACER PLATE - The 2001 and up design spacer plate had hole changes to connect the added
Overdrive Servo Regulator Valve Boost Valve and Sleeve to the EPC solenoid circuit, and to
accommodate the changesin the 3-4 Capacity M odul ator Valve. Figure 54 showsthat achangeal so
was made to the cover plate connecting the Forward Clutch Circuit to the 3-4 Capacity M odul ator
Valve. The bolt holes were removed from the Spacer plate along with the plate over the Direct
Clutch Accumulator. Figure53 showsaview of the previousdesign Spacer Plate.

DIRECT CLUTCH ACCUMULATOR RETAINER - The retainer for the accumulator received a
dimensional change to accommodate the elimination of the plate over the the Direct Clutch
Accumulator, asshowninFigure55.

MAIN VALVE BODY - The main valve body received casting changes to accommodate the
removal of the Orifice Control Valve and the 2-3 Capacity Modulator Valve, as shown in Figures
56, 57 and 58.

CASE - TheOverdrive Servo Bleed orifice, asshownin Figure 59, was eliminated to accommodate
the hydraulic circuit changes in the Overdrive Servo Regulator Valve. Refer to Figure 60 for a
partial hydraulic circuit diagramidentifying the 2001 and up hydraulic circuit.

SERVICE INFORMATION:

SPACERPLATEGASKET TOCASE.... ..o 1L 3Z-7C155-AA
SPACERPLATE GASKET TOVALVEBODY.......ccootiiireerieeie e 1IW7Z-7D100-AB

Copyright © 2006 AT SG
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PREVIOUSDESIGN VALVE BODY LOWER SIDE

"

SHIFT SOLENOID 2
HYDRAULIC CIRCUIT

©

T~

o/

®

1996-2000
ROUGH FORGING
NUMBER

EPC SOLENOID
HYDRAULIC CIRCUIT
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2001 & UP DESIGN VALVE BODY LOWER SIDE

SHIFT SOLENOID 2
HYDRAULIC CIRCUIT

L

oA

]

2001 & UP
ROUGH FORGING

NUMBER

@ QI I|:|C>/\

EPC SOLENOID
HYDRAULIC CIRCUIT
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2001 MODEL 4R70W VALVE BODY

PREVIOUS DESIGN PLATE
AND BOLTSWERE
ELIMINATED

SPACER PLATE GASKETS

SPACER PLATE GASKET TO CASE (FORD NUMBER) 1L 3Z-7C155-AA
SPACER PLATE GASKET TO VALVE BODY (FORD NUMBER) 1W7Z-7D100-AB

Copyright © 2006 ATSG
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PREVIOUSDESIGN SPACER PLATE

Copyright © 2006 AT SG

Figure 53
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2001 & UP SPACER PLATE

"B"

"C"
"D"

O
O
: O
. O
Lo O o
O
o [] o o O [] QO
0 © O
SR Wty
hole "B"
. O ®
O o
° o
(o]
O
O o
O O
o O
Moved hole
O

"A" = Added hole to connect the EPC circuit to the added Overdrive Servo Regulator Valve

Boost Valve and Sleeve
Added hole to connect the Forward Clutch to the 3-4 Capacity Modulator Valve
Tcc Signal Pressure from TCC PWM solenoid. Hole was enlarged to .120"

= Hole moved to connect the Direct Clutch to the Direct Clutch Accumulator
"E" = Orifice added to Direct Clutch Accumulator (Forward Clutch side)

Copyright © 2006 AT SG
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DIRECT CLUTCH ACCUMULATOR RETAINER

PREVIOUS DESIGN 2001 & UP DESIGN
SPRING RETAINER SPRING RETAINER

496 Ly . v

ACCUMULATOR

ACCUMULATOR

SPRING
/ACCUM ULATOR
PISTON

)

(==

Figure 55
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FORD 4R70W
2001-UP MAIN VALVE BODY EXPLODED VIEW

21 S D)
SV

20

S
P

2-3 Capacity Modulator
Valve and Orifice Control
Valve eliminated

Copyright © 2006 AT SG
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1 MAIN PRESSURE REGULATOR BOOST VALVE SLEEVE RETAINER.
2. MAIN PRESSURE REGULATOR BOOST VALVE SLEEVE.
3 MAIN PRESSURE REGULATOR BOOST VALVE.
4 MAIN PRESSURE REGULATOR VALVE SPRING.
5 MAIN PRESSURE REGULATOR VALVE.
6 MAIN VALVE BODY CASTING.
7 CHECKBALL, 1/4"DIAMETER (8 REQUIRED).
8 CONVERTER DRAIN BACK VALVE.
9 O.D. SERVO PRESSURE REGULATOR VALVE.
10 O.D. SERVO PRESSURE REGULATOR VALVE SPRING.
11 O.D. SERVO PRESSURE REGULATOR BOOST VALVE.
12 O.D. SERVO PRESSURE REGULATOR BOOST VALVE SLEEVE.
13 BOOST VALVE SLEEVE RETAINER.
14 3-4 CAPACITY MODULATOR VALVE.
15 3-4 CAPACITY MODULATOR VALVE SPRING.
16 3-4 CAPACITY MODULATOR VALVE SPRING RETAINER.
17 LOW SERVO CAPACITY MODULATOR VALVE.
18 LOW SERVO CAPACITY MODULATOR VALVE SPRING.
19 LOW SERVO CAPACITY MODULATOR VALVE SPRING RETAINER.
20 3-4 SHIFT VALVE.
21 3-4 SHIFTVALVE SPRING.
22 3-4 SHIFT VALVE SPRING BORE PLUG.
23 3-4 SHIFT VALVE BORE PLUG RETAINER.

FORD 4R70W
MAIN VALVE BODY LEGEND

24 2-3 BACKOUT VALVE.

25 2-3 BACKOUT VALVE SPRING.

26 2-3 BACKOUT VALVE SPRING RETAINER.

27 SOLENOID PRESSURE REGUL ATOR VALVE SPRING RETAINER.
28 SOLENOID PRESSURE REGUL ATOR VALVE SPRING.
29 SOLENOID PRESSURE REGULATOR VALVE.

30 MANUAL CONTROL VALVE.

31 MANUAL CONTROL VALVE "E" CLIP.

32 EPC SOLENOID SCREEN.

33 1-2 SHIFTVALVE.

34 2-3 SHIFT VALVE SPRING.

35 2-3 SHIFTVALVE.

36 2-3 SHIFTVLAVE BORE PLUG.

37 2-3 SHIFTVALVE BORE PLUG RETAINER.

38 CONVERTER PRESSURE REGUL ATOR VALVE SPRING RETAINER.
39 CONVERTER PRESSURE REGUL ATOR VALVE SPRING.
40 CONVERTER PRESSURE REGULATOR VALVE.

471 BYPASS CLUTCH CONTROL VALVE.

42 BYPASS CLUTCH CONTROL VALVE SPRING.

43 BYPASS CLUTCH CONTROL BOOST VALVE.

44 BYPASS CLUTCH CONTROL BOOST VALVE SLEEVE.
45 BYPASS CLUTCH CONTROL VALVE SLEEVE RETAINER.

Figure 57

Copyright © 2006 AT SG
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2001 & UP FORD 4R70W

VALVE BODY CHECKBALL AND RETAINER LOCATIONS

2-3 Capacity Modulator
Valve, Orifice Control
Valve and retainer eliminated

Bolt holes for previous
design plate also
eliminated

Refer to Valve Body Legend on Page 63

Copyright © 2006 AT SG
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CASE CHANGES

PREVIOUSDESIGN 2001 & UP DESIGN
CASE"WITH" .020" BLEED ORIFICE CASE "WITHOUT" BLEED ORIFICE

/ OVERDRIVE SERVO OVERDRIVE SERVO

OVERDRIVE SERVO
BORE
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FORD 4R70E/4R75E
2004 PRODUCTION CHANGES

CHANGE: Beginning at the start of production for 2004, Ford Motor Co. introduced a new rear drive

REASON:

transmission with the designation 4R70E or 4R75E, and based onthe 4R70W unit. The4R75E has
ahardened planetary carrier, the 4R70E does not. This transmission now has a redesigned Pump
and Stator assembly, Intermediate Clutch assembly, Forward Drum, Sun gear shell, Center
Support, Anti-Clunk Clip, an added Turbine Speed Sensor, a new Transmission Case, a shorter
Output Speed Sensor, anew planetery carrier and aredesigned Internal Ring Gear.

Much improved and more accurate gear cal cul ation for improved up-shift and downshift timing in
all ranges, andfor easeof assembly.

PARTSAFFECTED:

68

(1)

)

3)

(4)

(5)
(6)

(")

(8)

INTERMEDIATE CLUTCH PISTON - The Intermediate Clutch Piston is now a stamped steel,
molded rubber piston and islarger in diameter, as shown in Figure 61. The bleed orificeisnow a
check ball capsule, as shown in Figure 61. The Return Spring Assembly in the previous design
level with thea uminum piston hasbeen eliminated.

INTERMEDIATE CLUTCH PISTON RETURN SPRING AND RETAINER- A new design
return spring and retainer was added and now installs into the case, as shown in Figure 62, to
accommodatethenew designlevel piston. Figure63 showscut-away viewsof bothretainers.

OIL PUMPBODY - The Oil Pump body wasredesigned to accommodate the new larger piston and
the elimination of the Spring retainer. Refer to Figure 64 for the dimensions to identify the new
designlevel oil pump body fromthepreviousdesign.

OIL PUMP STATOR - The Oil Pump Stator Forward Clutch sealing ring groove depth changed to
accommodate a new Plastic Butt Cut Sealing Ring, as shown in Figure 65, for much improved
sealing capability.

FORWARD CLUTCH DRUM - The Forward Clutch Drum had a stamping change to provide
projectionsfor theadded Turbine Shaft Speed Sensor, asshownin Figure 66.

CENTER SUPPORT -Thenew design Center Support hasanotch cut out of it, to accommodatethe
added Turbine Speed Sensor, asshownin Figure67. Anew design Anti-Clunk Clipwasalso added
for ease of assembly, whichwasactually changed inthe 2002 model year.

SUN SHELL - TheSunshell canbeeasily identified by the new rivetsthat retain the shell tothe Sun
Gear asshownin Figure68. The new shell ismanufactured from anon-ferrous metal whichisnot
magnetic, so theadded Turbine Speed Sensor can read the Forward Clutch Drum.

NOTE: 2005 modelsdo not havetherivetsfor identification and will retrofit to 2004 models.

REAR PLANETARY CARRIER - The pins in the retaining plate have been eliminated. The
profile of the retaining plate has changed with different machining and the retaining plate is now
TIG welded, as shown in Figure 69. This was changed to make the planetary carrier easier to
assemble. Therewerenoratio changes.

Continued on next Page
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PARTSAFFECTED (Cont'd):

(99 REARINTERNAL RING GEAR - Now manufactured with extended parking lugson thering gear
totrigger the New, Shorter, Output Speed Sensor, instead of the previous design holesin the center
of thering gear, asshownin Figure70.

(10) OUTPUT SHAFT SPEED SENSOR - Stem is now manufactured .100" shorter and reads the
extended parkinglugsinstead of the previousholesinringgear. (SeeFigure71).

(11) TRANSMISSION MAIN CASE - The Transmission Casewas changed to accommodate the added
Turbine Shaft Speed Sensor, asshowninFigure71.

INTERCHANGEABILITY:
Noneof thepartslisted abovewill interchangewith the previousdesign 4R70W parts.

SERVICE INFORMATION:

INTERMEDIATECLUTCHBONDED PISTON.......cciiiiirierieneeseeieeee e 3L3Z-7E005-AA
FORWARD CLUTCH PLASTICSEALINGRINGS(2).....cccvneieeenierieenenienens 3L3Z-7D019-AA
FORWARD CLUTCHDRUM ......oooiiiiiieteee e 3L3Z-7F207-AA
SUN GEARSHELL. ... s 5L3Z-7A019-AB
TURBINE SHAFT SPEED SENSOR........cooiiiiiiiiiicceesee s 3L3Z-7M101-AA
OUTPUT SHAFT SPEED SENSOR........cooiiiiiienieeeeeseeseeee e 3L3Z-7H103-AA

Copyright © 2006 AT SG
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"PREVIOUSDESIGN" INTERMEDIATE
CLUTCH PISTON ASSEMBLY

I ntermediate Clutch
Piston Return Spring
Assembly

Aluminum
| ntermediate
Clutch Piston

Bleed Orifice

I ntermediate Clutch |
Piston Return Spring
Assembly

"NEW" DESIGN INTERMEDIATE
CLUTCH PISTON ASSEMBLY

Stamped Seel, Molded Rubber
I ntermediate Clutch Piston

Bleed Orifice |s Now
A Ball Capsule

Spring Retainer

has been eliminated
Copyright © 2006 AT SG

Figure 61
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NEW DESIGN LEVEL RETURN SPRING AND
INTERMEDIATE CLUTCH ASSEMBLY

Install " Waved"
Return Spring

I nstall Retum\<>

Spring Retainer

OO

I ntermediate
Friction And
Stedl Plates

Installed

Copyright © 2006 ATSG

Figure 62
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"PREVIOUSDESIGN" PUMPAND INTERMEDIATE CLUTCH PISTON CROSS-SECTION

ANTI-CLUNK CLIP RETURN

\ SPRING

INTERMEDIATE
PISTON

“"NEW DESIGN" PUMPAND INTERMEDIATE CLUTCH PISTON CROSS-SECTION
"WAVED" RETURN

RETURN SPRING SPRING
RETAINER
RATTLECLIP
STAMPED STEEL BONDED
INTERMEDIATE PISTON
. [ZdININ
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Figure 63
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"PREVIOUSDESIGN" PUMP BODY

Dimension " A"
Equals .550"

ProCarManuals.com

Dimension " A"
Equals .690"

Copyright © 2006 ATSG

Figure 64
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PUMP STATOR
PREVIOUS DESIGN NEW DESIGN
RING GROOVE RING GROOVE
DEPTH .100" DEPTH .072"
—| | —> |

— —

~—00-"—00 ~—00-"— 00
SEALING RING SEALING RING
WIDTH .110" WIDTH .083"
) @G
"HOOK JOINT" STEEL "BUTT CUT" PLASTIC
SEALING RINGS SEALING RINGS

Copyright © 2006 AT SG
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FORWARD CLUTCH DRUM

PREVIOUS DESIGN NEW DESIGN

ST

NO PROJECTIONS 34 STAMPED PROJECTIONS
ON THE OUTSIDE OF THE DRUM
THAT THE ADDED TURBINE SENSOR
READS FROM

Copyright © 2006 AT SG

Figure 66
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CENTER SUPPORT

Notch cut out
to accept the New
Turbine Sensor

1

PREVIOUS DESIGN NEW DESIGN
Anti-Clunk Clip Anti-Clunk Clip

A\

NOTE: Theanti-clunk clip was actually
changed in the 2002 model year.
Ford part number 2L3Z-7F277-AA

Copyright © 2006 AT SG
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PREVIOUS DESIGN

==

L

SUN GEAR SHELL

NEW DESIGN

New Sun Shell Is Now Riveted
To The Sun Gear And Hub

Special Note:

TheNew Design Sun Shell ismanufactured using
a non-magnetic material, so the Turbine Sensor
can read the stamped projections on the New

Design Forward Drum. _
Copyright © 2006 AT SG

Figure 68

PLANETARY CARRIER

PREVIOUS DESIGN

Retaining
Pins
Eliminated

b

NEW DESIGN

Now TIG

Copyright © 2006 AT SG

Figure 69
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"PREVIOUS DESIGN" RING GEAR “NEW DESIGN" RING GEAR

Holes To Trigger Extended Lugs To Trigger
Speed Sensor Speed Sensor
Copyright © 2006 AT SG

Figure 70

TRANSMISSION CASE

" Added" Turbine Shaft Speed Sensor
OEM Part No. 3L3Z-7M101-AA

450-750 Ohms Resistance

Output Shaft Speed Sensor
OEM Part No. 3L3Z-7H103-AA
(.100" Shorter)

Copyright © 2006 AT SG
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FORD 4R70E/AR75E
NEW TURBINE SHAFT SPEED SENSOR

CHANGE: Beginning at the start of production for 2004, Ford Motor Company introduced anew rear drive
transmission with the designation 4R70E or 4R75E, as shown in Figure 72. This unit is another
version of the current 4R70W unit. There has been a Turbine Shaft Speed (TSS) sensor added in
the center of the case, as shown in Figure 72, and aligned with a new sun gear shell, asshownin
Figure 73. Another changeisthe rear ring gear with extended parking lugs that now trigger the
output speed sensor, as shown in Figure 74. These new units are found only in F150 and E150
seriesvehiclesfor 2004. The 4.6L engine will be equipped with the 4R70E and the 5.4L engine
will be equipped with the4R75E, difference being, hardened planetary carrier inthe 4R75E.

REASON: Improvedforced downshifts.

PARTSAFFECTED:
(1) TURBINE SHAFT SPEED SENSOR - Has been added to the center of the case on the left hand
sideof thetransmission, asshowninFigure72.

(2) TRANSMISSION MAIN CASE - Modified toaccommodatethe added turbine shaft speed sensor,
asshowninFigure72.

(3) SUN GEARAND SHELL ASSEMBLY - Thenew Sun Shell Assembly iseasily identified by the
new rivets that retain the sun shell to the sun gear, as shown in Figure 73. The new sun shell is
manufactured from a different (non-ferrous) material than the previous shell. The new sun shell
material islessmagneticthanthe previoussun shell.

(4) REARINTERNAL RING GEAR - Now is manufactured with extended parking lugs on thering
gear to trigger the output speed sensor, instead of the previous design with holesin thering gear,
whichwould asorequireastrategy changeinthePCM. RefertoFigure74.

(5) OUTPUT SPEED SENSOR - New design has a .100" shorter stem to accommodate the new
designinternal ring gear. Part numbersfor all modelsarefoundin Servicelnformation”.

INTERCHANGEABILITY:
Noneof thepartslisted abovewill interchangewith the previousdesign 4R70W parts.

SERVICE INFORMATION:

Turbine Shaft SPEEd SENSOF ........occveeiie e 3L3Z-7M101-AA
Output Speed Sensor, 1994-2000 (Rectangular CONNECLOr) ........ccoeveervereenne. FAAZ-TH103-AA
Output Speed Sensor, 2001-2003 (Square CoONNECLON) ........cceveeeereeereeeeenveennn. 1L.3Z-7H103-AB
Output Speed Sensor, 2004 Models(.100" Shorter) ......cocvveereeieneeseeienene 3L3Z-7H103-AA

Copyright © 2006 AT SG
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OEM Part No. 3L3Z-7M101-AA

" Added" Turbine Shaft Speed Sensor

Copyright © 2006 AT SG

Output Shaft Speed Sensor
OEM Part No. 3L3Z-7H103-AA
(.100" Shorter)

Figure 72

;
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New Sun Shell Is Now Riveted
To The Sun Gear And Hub

Speed Sensor

New Turbine Shaft
OEM Part No. 3L3Z-7M101-AA
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"PREVIOUS" RING GEAR "2004" RING GEAR

les To Trigger xtended Lug igger
Speed Sensor Speed Senso
opyright © TSG
Figure 74
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FORD AODE/4R70W/4R75E
L OSS OF EPC PRESSURE

The transmission is dlipping in al gears as well as during shifts. When line pressure is
checked, thegaugeindicateslittleor nolinerise. Acheck of EPC pressurerevealsanear zero
reading. EPC solenoid amperageiscorrect and replacement of the EPC solenoid did not cure
thecomplaint.

The long term complaint may be premature failure of the forward clutch, if the loss of
pressurewasminimal at thetime of overhaul. Thiswould resultinasmall, but steady | oss, of
EPC pressure, and eventual failure.

EPC pressure is routed to the Pressure Regulator Valve along side of a circuit that Ford
identifies as the Boost Circuit. These oil passages can be identified in both the valve body
andthecaseasseeninFigure75and 76. Thisisillustrated by the hydraulic schematic shown
in Figure 77. Thiscircuit is routed back to the inlet side of the pump. When the Pressure
Regulator Valve or its bore isworn, (See Figure 78), EPC pressure is allowed to be sucked
away by pump suction, (See Figure 79 and 80), preventing any line pressure rise from
occurring whenthethrottleisopened.

A quick test can be performed to verify if this condition exists. Remove the pan and filter.
Blow compressed air into the TV pressure port in the case. It isnormal to see some leakage
around the EPC solenoid, but if you see any oil forced out of the filter neck bore by the air
pressure, (Refer to Figure81), PR valveand/or borewear isthereason.

Alwayscheck the Pressure Regulator Valveand itsborefor wear during therepair process. If
itisworn use one of therepair kitsthat are available from Sonnax® to repair this condition,
or, you must replacethevalve body.

It isalwaysagood ideato also check the revere boost valve sleeve for wear, asthisisaso a
common wear item.

SERVICE INFORMATION:

82

Check with your local transmission supplier for the Sonnax® repair kit part numbers, as
thereareseveral different numbers, depending on model, makeand year.

Copyright © 2006 AT SG
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EPC CIRCUIT

o

EPC CIRCUIT
(PUMP INLET) BORE WEAR AREA

Copyright © 2006 AT SG

BOOST CIRCUIT

(PUMP INLET) PUMP INLET

(PUMP SUCTION)

Copyright © 2006 AT SG

Figure 76
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To 1-2 Acc. Piston Shoulder Press.
& Line Press. Tap

Pressure Reg Valve

Boost Circuit Exhaust

(Pump Inlet)

EPC Pressure

Pump Outlet To Conv. Press. Limit Valve &
Bypass Clutch Cont. Valve

To Sol. Press. Reg. Valve
& 2-3 Backout Valve

Reverse Boost Circuit

(From Manual Valve) =

Retainer

EPC Pressure Tap .
EPC Solenoid

To Manual Valve

Copyright © 2006 AT SG
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T

CHECK PRESSURE
REGULATOR VALVE

BORE FOR WEAR

VALVE FORWEAR

CHECK PRESSURE REGULATOR (\

ALWAYSCHECK THE
REVERSE BOOST VALVE
SLEEVE FOR WEAR

Copyright © 2006 AT SG

Figure 78
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PUMP INLET
(PUMP SUCTION)

Copyright © 2006 AT SG

Figure 79

Pump Outlet

Boost Circuit
(Pump Inlet)

Wear in bore here causes
EPC Pressure to be sucked
into the pump inlet circuit

Pressure Reg Valve

EPC Pressure Tap .
EPC Solenoid

Copyright © 2006 AT SG

86

Figure 80

AUTOMATIC TRANSMISSION SERVICE GROUP



https://procarmanuals.com

ProCarManuals.com

Technical Service Information

Pump Outlet

Pump Inlet Exhaust

Filter Inlet,

N I
FLUID SHOULD &T‘

NOT BE FORCED

OUT OF FILTER

INLET

sre
XX

Blow air into
TV Pressure Port

Copyright © 2006 AT SG

Figure 81
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FORD 4R70W, 4R70E AND 4R75E
2-3NEUTRAL

2001 and later model Ford vehicles equipped with the 4R70W, 4R70-E and 4R75E, may
exhibit a2-3 neutral upshift, after overhaul.

The cause may be, that a previous design 2-3 accumul ator retainer was used, or the retainer
was assembled upside down, when installing it into the case. NOTE: 2001 and up Valve
Body assemblies, as shown in Figure 83, eliminated the small plate on the spacer plate side
over the2-3 accumulator retainer, which madeataller 2-3 accumul ator retainer necessary for
2001 models, shownin Figure 82. When the early 2-3 accumulator retainer (shorter) isused,
or if theretainer isinstalled upside down, the 2-3 accumulator piston may come out of its
bore dumping Direct Clutch pressureto an exhaust. Refer to Figure 84 for a cutaway of the
correct andincorrect assembly.

Refer to Figure 85 for the location and proper installation of the 2-3 accumulator retainer,
piston and spring.

496"

2-3ACCUMULATOR AND RETAINER

PREVIOUS DESIGN NEW DESIGN

New Design retainer istaller because of the elimination
of the plate over the 2-3 accumulator line-up

Copyright © 2006 ATSG
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Figure 82
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2001 MODEL 4R70W VALVE BODY

PREVIOUS DESIGN PLATE
AND BOLTSWERE

ELIMINATED

Copyright © 2006 ATSG
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EARLY CORRECT ASSEMBLY

1 T

2-3ACCUMULATOR AND RETAINER CUTAWAY

LATE CORRECT ASSEMBLY

INCORRECT ASSEMBLY
BEFORE 2-3 SHIFT

Forward Clutch
Pressure

INCORRECT ASSEMBLY
AFTER 2-3SHIFT

Forward Clutch Direct Clutch
Pressure Pressure

| Direct Clutch
Pressure
Exhausting

/

Note: When the 2-3 accumulator piston retainer isinstalled up-side down, as
shown here, the accumulator piston may come out of it's case bore and
connect thedirect clutch toan exhaust.

Copyright © 2006 AT SG

90

Figure 84

AUTOMATIC TRANSMISSION SERVICE GROUP



https://procarmanuals.com

ProCarManuals.com

S AATSG Technical Service Information

2-3ACCUMULATORLOCATION

2-3ACCUMULATOR

2-3ACCUMULATOR

SPRING
/SACCUM ULATOR

PISTON
/
/

y

\ _

(S e
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Figure 85
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FORD 4R70W
NEUTRALSIN 1ST GEAR FROM A STOP,
IN"D" RANGE ONLY (1996 AND LATER)

COMPLAINT: SomeFordMotor Company, 1996 and | ater vehicles equipped with the 4R70W transmission

CAUSE NO 1

CAUSE NO 2:

CAUSE NO 3

CORRECTION:

92

(1)

(2)

©)

may exhibit a neutral condition from a stop, when the Shift Selector isin the “D” range.
There may also be a Diagnostic Trouble Code PO755 stored, which is "Shift Solenoid 2
Electrical Circuit Fault". Therecanbethreedifferent causesfor thisconcern.

One cause for this condition may be that the PPL/ORG or VIO/ORG wire, which is model
dependant, and controls Shift Solenoid 2, may haverubbed ontherear of theengine, causing
the circuit to become grounded. When this occurs with the transmission in first gear, Shift
Solenoid 2 closesand fluid pressureactsto stroke the 3-4 Shift Valvetotheright, causing the
Forward Clutch oil to exhaust through the 3-4 Shift Valve, creating the neutral condition.
Refer to Figure 86 for hydraulic schematic. Diagnostic Trouble Code (DTC) PO755 may
alsobestoredinmemory.

Another cause for this condition may be, the Solenoid Regulator Valve has become stuck
down, inthe bottom of the Valve Body bore, causing the pressurein the Solenoid Regulator
Circuit to become higher than what the Shift Solenoid can exhaust. Thiswill allow the
Shift Solenoid 2 pressure to build up and stroke the 3-4 Shift Valve to the right exhausting
the Forward Clutch oil, creating a neutral condition. Refer to Figure 87 for hydraulic
schematic. No Diagnostic Trouble Codeswill bestored.

Refer to Figure88 and 89for valveidentification.

Cause 3 is amost identical to Cause 2 with the exception being that Shift Solenoid 2 is
sticking closed, or has debris built up at the solenoid exhaust hole, which will allow Shift
Solenoid 2 pressure to build up which causes the 3-4 Shift Valve to move to the right
exhausting the Forward Clutch oil, and once again creating the neutral condition. Refer to
Figure87 for hydraulic schematic. No Diagnostic Trouble Codeswill bestored.

To follow proper diagnostic procedure for this problem, attach a pressure gauge to the
Forward Clutch Pressure Port whichislocated on the right hand side of the transmission, as
shown in Figure 90. Normally when the Forward Clutch is applied, the pressure will be
equal tothe Main Line pressure, asshown in Figure 91. When the above causestake place,
the pressure seen at the Forward Clutch will suddenly drop to zero, and this is when the
neutral conditionwill befelt.

Repair or replace the damaged Shift Solenoid 2 wire. Refer to Figure 92, for an index to
locate the proper year and model vehiclethat you are working on, and refer to schematic for
that vehicle. Wire schematicshavebeen providedinFigures93, 94, 95and 96.

L ocate the Solenoid Regulator Valve in the Valve Body, asshown in Figure 88. Torepair a
sticking Solenoid Regulator Valve, it may become necessary to replace the valve assembly.
Therearereplacement Solenoid Regulator ValveKitsavailablefrom aftermarket suppliers.

Replacethe compl ete Shift Solenoid Assembly.

Copyright © 2006 AT SG
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FORD 4R70W
2001-UP MAIN VALVE BODY EXPLODED VIEW

12 |
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FORD 4R70W
MAIN VALVE BODY LEGEND

1 MAIN PRESSURE REGULATOR BOOST VALVE SLEEVE RETAINER.
2. MAIN PRESSURE REGULATOR BOOST VALVE SLEEVE.
3 MAIN PRESSURE REGUL ATOR BOOST VALVE.
4 MAIN PRESSURE REGULATOR VALVE SPRING.
5 MAIN PRESSURE REGULATOR VALVE.
6 MAIN VALVE BODY CASTING.
7 CHECKBALL, 1/4"DIAMETER (8 REQUIRED).
8 CONVERTER DRAIN BACK VALVE.
9 O.D. SERVO PRESSURE REGULATOR VALVE.
10 O.D. SERVO PRESSURE REGULATOR VALVE SPRING.
11 O.D. SERVO PRESSURE REGULATOR BOOST VALVE.
12 O.D. SERVO PRESSURE REGULATOR BOOST VALVE SLEEVE.
13 BOOST VALVE SLEEVE RETAINER.
14 3-4 CAPACITY MODULATOR VALVE.
15 3-4 CAPACITY MODULATOR VALVE SPRING.
16 3-4 CAPACITY MODULATOR VALVE SPRING RETAINER.
17 LOW SERVO CAPACITY MODULATOR VALVE.
18 LOW SERVO CAPACITY MODULATOR VALVE SPRING.
19 LOW SERVO CAPACITY MODULATOR VALVE SPRING RETAINER.
20 3-4 SHIFT VALVE.
21 3-4 SHIFTVALVE SPRING.
22 3-4 SHIFT VALVE SPRING BORE PLUG.
23 3-4 SHIFT VALVE BORE PLUG RETAINER.

24 2-3 BACKOUT VALVE.

25 2-3 BACKOUT VALVE SPRING.

26 2-3 BACKOUT VALVE SPRING RETAINER.

27 SOLENOID PRESSURE REGULATOR VALVE SPRING RETAINER.
28 SOLENOID PRESSURE REGULATOR VALVE SPRING.
29 SOLENOID PRESSURE REGULATOR VALVE.

30 MANUAL CONTROL VALVE.

31 MANUAL CONTROL VALVE "E" CLIP.

32 EPC SOLENOID SCREEN.

33 1-2 SHIFTVALVE.

34 2-3 SHIFT VALVE SPRING.

35 2-3 SHIFT VALVE.

36 2-3 SHIFTVLAVE BORE PLUG.

37 2-3 SHIFT VALVE BORE PLUG RETAINER.

38 CONVERTER PRESSURE REGUL ATOR VALVE SPRING RETAINER.
39 CONVERTER PRESSURE REGUL ATOR VALVE SPRING.
40 CONVERTER PRESSURE REGULATOR VALVE.

41 BYPASS CLUTCH CONTROL VALVE.

42 BYPASS CLUTCH CONTROL VALVE SPRING.

43 BYPASS CLUTCH CONTROL BOOST VALVE.

44 BYPASS CLUTCH CONTROL BOOST VALVE SLEEVE.
45 BYPASS CLUTCH CONTROL VALVE SLEEVE RETAINER.

Figure 89

4R70W PRESSURE TAP LOCATIONS

EPC (TV)

I ntermediate
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"INDEX" FOR WIRE SCHEMATICS

1996 Cougar 3.8L, 4.6L, - See Figure 93
1996 Thunderbird, 3.8L 4.6L, - See Figure 93
1996 Crown Victoria, 4.6L, - See Figure 93
1996 Grand Marquis, 4.6L, - See Figure 93
1996 Lincoln Town Car, 4.6L, - See Figure 93
1996 Lincoln Mark VI1II, - See Figure 93
1996 Bronco, 5.0L, - See Figure 93

1996 F Series, 5.0L, - See Figure 93

1996 Mustang, 3.8L, 4.6L, - See Figure 93
1996 E Series, 5.0L, - See Figure 93

1996 Explorer, 5.0L, - See Figure 93

1997 Cougar, 3.8L, 4.6L, - See Figure 93
1997 Thunderbird, 3.8L, 4.6, - See Figure 93
1997 Crown Victoria, 4.6L, - See Figure 93
1997 Grand Marquis, 4.6L, - See Figure 93
1997 Expedition, 4.6L, - See Figure 93

1997 Explorer, 5.0L, - See Figure 93

1997 Mountaineer, 5.0L, - See Figure 93
1997 E Van, 4.2L, 4.6L, - See Figure 93

1997 Lincoln Mark VIII, 4.6L, - See Figure 94
1997 Lincoln Town Car, 4.6L, - See Figure 93
1997 Mustang, 3.8L, 4.6L, - See Figure 93
1997 F Series, 4.2L, 4.6L, - See Figure 93

1998 Crown Victoria, 4.6L, - See Figure 96
1998 Grand Marquis, 4.6L, - See Figure 96
1998 Expedition, 4.6L, - See Figure 95

1998 Explorer, 5.0L, - See Figure 95

1998 Mountaineer, 5.0L, - See Figure 95

1998 E Van, 4.2L, 4.6L, - See Figure 95

1998 Lincoln Mark V111, 4.6L, - See Figure 96
1998 Lincoln Town Car, 4.6L, - See Figure 96
1998 Mustang, 3.8L, 4.6L, - See Figure 95
1998 F Series, 4.2L, 4.6L, - See Figure 95

1999 Crown Victoria, 4.6L, - See Figure 96
1999 Grand Marquis, 4.6L, - See Figure 96
1999 Expedition, 4.6L, - See Figure 95
1999 Explorer, 5.0L, - See Figure 95

1999 Mountaineer, 5.0L, - See Figure 95
1999 E Van, 4.2L, 4.6L, - See Figure 95
1999 E Van, 5.4L, - See Figure 96

1999 Lincoln Town Car, 4.6L, - See Figure 96
1999 Mustang, 3.8L, - See Figure 95

1999 Mustang, 4.6L, - See Figure 96

1999 F Series, 4.2, 4.6L, - See Figure 95
1999 F Series, 5.4L, - See Figure 96

2000 Crown Victoria, 4.6L, - See Figure 96
2000 Grand Marquis, 4.6L, - See Figure 96
2000 Expedition, 4.6L, - See Figure 96
2000 Explorer, 5.0L, - See Figure 95

2000 Mountaineer, 5.0L, - See Figure 95
2000 E Van, 4.2L, - See Figure 95

2000 E Van, 4.6L, 5.4L, - See Figure 96
2000 Lincoln Town Car, 4.6L, - See Figure 96
2000 Mustang, 3.8L, - See Figure 95

2000 Mustang, 4.6L, - See Figure 96

2000 F Series, 4.2L, - See Figure 95

2000 F Series, 4.6L, 5.4L, - See Figure 96

2001 Crown Victoria, 4.6L, - See Figure 96
2001 Grand Marquis, 4.6L, - See Figure 96
2001 Expedition, 4.6L, - See Figure 96

2001 Explorer, 5.0L, - See Figure 95

2001 Mountaineer, 5.0L, - See Figure 95
2001 E Van, 4.2, 4.6L, 5.4L, - See Figure 95
2001 Lincoln Town Car, 4.6L, - See Figure 96
2001 Mustang, 3.8L, - See Figure 95

2001 Mustang, 4.6L, - See Figure 96

2001 F Series, 4.2L, - See Figure 95

2001 F Series, 4.6L, 5.4L, - See Figure 96

2002 Crown Victoria, 4.6L, - See Figure 96
2002 Grand Marquis, 4.6L, - See Figure 96
2002 Expedition, 4.6L, 5.4L, - See Figure 96
2002 E Van, 4.2L, - See Figure 95

2002 E Van, 4.6L, 5.4L, - See Figure 96
2002 Navigator, 5.4L, - See Figure 96

2002 Lincoln Town Car, 4.6L, - See Figure 96
2002 Mustang, 3.8L, - See Figure 95

2002 Mustang, 4.6L, - See Figure 96

2002 F Series, 4.2L, - See Figure 95

2002 F Series, 4.6L, 5.4L, - See Figure 96

2003 Crown Victoria, 4.6L, - See Figure 96
2003 Grand Marquis, 4.6L, - See Figure 96
2003 Mercury Marauder, 4.6L, - See Figure 96
2003 Expedition, 4.6L, 5.4L, - See Figure 96
2003 E Van, 4.2L, - See Figure 95

2003 E Van, 4.6L, 5.4L, - See Figure 96

2003 Lincoln Town Car, 4.6L, - See Figure 96
2003 Mustang, 3.8L, - See Figure 95

2003 Mustang, 4.6L, - See Figure 96

2003 F Series, 4.2L, - See Figure 95

2003 F Series, 4.6L, 5.4L, - See Figure 96

Copyright © 2006 AT SG
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FORD 4R70W WIRE SCHEMATIC

1992-1997 MODEL S

AUTOMATIC TRANSMISSION SERVICE GROUP

PIN | FUNCTION
1 Shift Solenoid 1 Ground
2 Shift Solenoid 12V Power
3 | TCC Solenoid Ground
4 Not Used
12 VOLTS FROM 5 | TOT Sensor
IGNITION SWITCH
6 | Shift Solenoid 2 Ground
7 EPC Solenoid 12V Power
8 | TCC Solenoid 12V Power
9 TOT Sensor Return
10 | EPC Solenoid Ground
TRANSMISSION
CASE CONNECTOR
r——=-=-=-=-= |
l |
| Purple/Orange
| ss2 6 = 1
|
2 |
| Orange/Yellow
| sS1 1 2 27
l |
I | L
| | 5'
| | a)
I | @)
y EPC 0 White/Yellow o1 =
SOLENOID 6
| | ¥
| | —
| | s
| | Q
@)
| | >
| | =
3 TCC 3 Tan/White - Brown/Orange 51 é
SOLENOID Purple/Yellow E
| | (MODEL DEPENDANT) m
| | ;
| | @)
| (o
|
l |
|
Orange/Black
| 5 S 37
| TOT I
SENSOR
| Gray/Red
| 9 : 91
| I
Copyright © 2006 AT SG
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FORD 4R70W WIRE SCHEMATIC

1992-1997 MODEL S

PIN | FUNCTION
1 Shift Solenoid 1 Ground
2 Shift Solenoid 12V Power
3 | TCC Solenoid Ground
4 Not Used
12 VOLTS FROM 5 | TOT Sensor
|GNITION SWITCH 6 | Shift Solenoid 2 Ground
7 EPC Solenoid 12V Power
8 TCC Solenoid 12V Power
9 TOT Sensor Return
10 | EPC Solenoid Ground
TRANSMISSION
CASE CONNECTOR
r—--—-—-=-= |
| |
| sS 2 6 Purple/Orange 11
|
|
2 !
Orange/Yellow
| LL
| SS1 1 27 -
)
I I a)
| I @)
I I =
| | -l
| | @)
EPC White/Yellow P—:
! SOLENOID 10 81 Z
| | O
I I ©
| ! =
! I <
[ [ —
| | ﬁ
TCC Tan/White - Brown/Orange
8 |soLenoip [ L3 Purpleallow 4 %
I | (MODEL DEPENDANT) o
| |
| |
| |
| |
| Orange/Black
! TOT > 37
I | seENsOR '
Gray/Red
: 9 L 01
‘. |
Copyright © 2006 AT SG
Figure 94

100

AUTOMATIC TRANSMISSION SERVICE GROUP



https://procarmanuals.com

ProCarManuals.com

v [LE]S

Technical Service Information

FORD 4R70W WIRE SCHEMATIC

1998-UP MODELS

PIN | FUNCTION
1 Not Used
2 | TOT Sensor (Minus)
3 TCC Solenoid Ground
12 VOLTS FROM 4 12 Volt Power In
IGNITION SWITCH 5 | TOT Sensor (Plus)
6 EPC Solenoid Ground
7 Shift Solenoid 1 Ground
8 Shift Solenoid 2 Ground
9 Not Used
TRANSMISSION 10 | Not Used
CASE CONNECTOR
e I
| .
Violet/Orange
| SS2 g 1
|
J— |
I Orange/Yellow
ss1 2 27 L
4 —
D)
I I a)
| | O
| | =
| | -
@)
| | _ X
| L EPC White/Yellow 51 -
I SOLENOID Z
@)
| | O
| | =
| | <
| | oY
| | E
| | ) L
| L TCC Tan/White - Brown/Orange 2 ;
| | SOLENOID Purplevalow 0 o)
| | (MODEL DEPENDANT) o
| |
| |
| |
| |
| Orange/Black
37
| TOT
I SENSOR Gray/Red
| 91
|
Lo e e e — J
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FORD 4R70W WIRE SCHEMATIC

1998-UP MODELS

PIN | FUNCTION
1 Not Used
2 | TOT Sensor (Minus)
3 TCC Solenoid Ground
4 12 Volt Power In
12 VOLTS FROM
IGNITION SWITCH 5 | TOT Sensor (Plus)
6 EPC Solenoid Ground
7 Shift Solenoid 1 Ground
8 Shift Solenoid 2 Ground
9 Not Used
TRANSMISSION 10 ] Not Used
CASE CONNECTOR
r——-—-—-=-= I
| |
Violet/Orange
: SS2 d 1
| |
! | e/Yell
Orange/Yellow
SS1 6 LLl
4 H -l
i 3
| | @)
I I S
I | I
| | 8
| EPC White/Yellow 51 -
I SOLENOID =z
| | 8
| |
| | <
| | é
[ [ —
| | %
| TCC Tan/White - Brown/Orange ;
| | SOLENOID Purpiavalow o4 3
| | (MODEL DEPENDANT) o
| |
| |
| |
| |
| Orange/Black
' TOT 37
l SENSOR |
I Gray/Red
| 91
\ |
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CHANGE:

REASON:

Technical Service Information

FORD 4R70W

NUMBER 5 THRUST BEARING CHANGE
1994-2003 MODEL S ONLY

Thereis now available, for 1994-2003 models only, equipped with the 4R70W transmission, a
new service packagethat containsthe forward sun gear, anew design number 5 bearing and new
designsungear shell, asillustrated in Figure 97.

To eliminate the possibility of mismatching service parts, which would result in gear noise, as
well as damage to these and other internal transmission components, due to dimensional
differences.

PARTSAFFECTED:

(1)

)

®3)

NUMBER 5 THRUST BEARING - The new design number five thrust bearing is now a"two
piece open” design (needlesexposed) andis.205” (5.24mm) in thickness, asshown in Figure 98.
The previousdesignisa"one piece closed" bearing and is.175” (4.5mm) in thickness, as shown
inFigure98.

REVERSE SUN GEAR AND SHELL ASSEMBLY - The new Sun Gear Shell is shorter, 1.852"
(47.04mm) as measured in Figure 98, to accommodate the thicker number 5 thrust bearing. It
also hasasmall groove machined at the base of the bushing journal for identification, asshownin
Figure 98. The previous Sun Gear Shell is 1.882" (47.80mm) and does not have an ID groove.
Refer to Figure98.

FORWARD SUN GEAR - Both previous and new Forward Sun Gears are the exact same length,
4.0" (101.6mm). The new design Forward Sun Gear has a groove machined at the base of the
splines, and a blue dye stripe for identification purposes, as shown in Figure 98, and appearsto
haveadifferent hardening process.

Note: Bluedyestripewill wear off during vehicleoperation.

INTERCHANGEABILITY:

This new service kit will back service all 4R70W transmissions from 1994 to 2003 " Only" . It
cannot beusedin 2004 or |ater model sdueto the addition of aturbine speed sensor, which created
atotally different sungear shell.

SERVICE INFORMATION:

1994102003 4R70W TransServicePackage..........ccooeverieneeienneeneeienne 41.3Z-7D234-AA

Copyright © 2006 AT SG
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"NEW" DESIGN LEVEL
(Part No. 4L3Z-7D234-AA)

"PREVIOUS' DESIGN LEVEL

Figure 97
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"PREVIOUS' DESIGN LEVEL

1.882"
(47.80mm) NO
I ID Groove
I I I I I
175" (4.5mm)

—

o 410
(101.6mm)

"NEW" DESIGN LEVEL

1.852"
(47.04mm)

205" (5.24mm)

¢ S —

T

|

4.00" o
(101.6mm)

ID GROOVE &
BLUE DYE MARK
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1992 AND LATER FORD TRUCKSWITH
LIQUID CRYSTAL DISPLAY (LCD) ODOMETERS

INTERMITTENT OR CONTINUOUSLOSS OF VSS

COMPLAINT:

Vehicleswith LCD odometers equipped with either an EA0OD, AODE or 4R70W transmission may suddenly go
to aneutral condition while driving or, after coming to astop, the transmission isstuck in first gear. The TCIL
(Transmission Control Indicator Lamp) flashesasaresult and a scanner revealsthat a code 29, 452, PO500 or
PO503 hasbeen stored. These symptomsmay occur intermittently aswell aserratic speedometer operation. The
abovecodesmay a so bestoredin memory from past intermittent failuresor glitches.

NOTE: The ABS warning lamp may be illuminated.

CAUSE:

Thesesymptomsmay be caused by oneor moreof thefollowing.

1. Afaulty vehicle speed sensor (V SS) known asthe Rear Antilock Brake Sensor (RABS)
now |located intherear differential (Refer to Figure 99).

2. Aloose speed sensor exciter ring onthedifferential ring gear carrier.(Refer to Figure 100).

3. Excessiveuseof siliconeon the sensor altering the sensor to exciter ringair gap.

4. Adeteriorated RAB Sensor connector or wiring.

5. A mafunction of the PSOM (Programable Speedometer/Odometer Module).

6. Alossof power or groundto the PSOM.

7. Afaulty PCM/TCM.

8. Afaulty Cruise Control Module. Dis-connect cruisecontrol moduleand performroadtest. If problemis
eliminated, replace cruise control module.

ThePSOM:

ThePSOM *‘soperation directly affectsall shift scheduling! 1992 and later Ford truckswiththeV SSlocatedin
the differential are equipped with an internal microprocessor located within the speedometer cluster that usesa
liquid crystal display odometer known as the Programable Speedometer/Odometer Module. The PSOM
receives an analog signal from the VSS (RABYS) in the form of AC voltage. This frequency (HERTZ) is
proportionate to road speed and is converted by the PSOM to an 8000 pulse per mile signal, that can be
deciphered by the PCM/TCM and iscalibrated for each vehiclestire sizeand differential gear ratio. The PSOM
can be re-calibrated by the technician should tire size and/or differential gear ratio change. An electrical
overview of the PSOM system can be seenin Figure 101. Using thefollowing diagnostic procedures, replace or
repair thefaulty component.

CORRECTION:
STEP 1. Thefirst step would be to question the customer to see if their problems began after tires and/or the
differential were changed. The problem may be as simple as over or undersized tires or achanged ratio in the
differential. If thishasoccurred, the situation may need to be evaluated asto whether it woul d be best to go back
to OE or remedy the change by reprogramming the PSOM to accommodatethe modified ratio. If thisisnot the
case, road test the vehicletaking note of the speedometer and odometer operation for function and accuracy. I
DATA isavailablefrom ascanner, compare the speedometer to that of the scanner. If the scanner reads correct
but the speedometer is erratic and bouncy, the speedometer head isfaulty. If both the DATA and speedometer
are bouncy or if DATAisnot available for comparison, perform the following checks with the rear wheels of f
theground.

L ocatethetwowire RAB Sensor test connector (Redwith apinktracer and light greenwith ablacktracer). For
“F” seriestrucksitislocatedintheleft rear corner of enginecompartment (See Figure 102). For “E” seriesvans
look behind thel eft side headlamp assembly (SeeFigure 103).

Continued on next Page
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CORRECTION (Cont'd):

STEP 1 (Cont'd). Set your multi-meter to hertz (HZ) and probethe RABStest connector and rai se vehicle speed
to 30mph (48km/h). The multi-meter should indicate approximately 667 Hertz. If thehertz readingiscorrect, go
to Step 2. If the hertz reading iserratic, unplug the sensor in thedifferential and repeat thetest at the sensor. If the
hertz reading continuesto be erratic the exciter ring in the differential may beloose or, the speed sensor itself is
faulty. If asteady 667 hertz isseen directly from the sensor at 30mph, the sensor’ s connector or itswiring to the
PSOM isfaulty and will need to berepaired or replaced.

STEP 2. Using Figure 102 locate the vehicles computer for “F’ series trucks which isto the left of the brake
booster. Use Figure 103 for “E” seriesvanswherethe computer islocated to the right of the brake booster. With
themulti-meter still set to hertz, back probethefollowingwires:

(EEC-IV) processors have a 60 pin connector of which back probe wires 3 and 6. Wire 3isgray with a black
tracer, andisknownascircuit 679. Wire6ispinkwith anorangetracer, andisknownascircuit 676.

(EEC-V) processors(1994-95"F" series Turbo Dieselsand 1996 and | ater vehicles) havea104 pin connector of
which back probe wires 33 and 58. Wire 33 isgray with a black tracer, and isknown ascircuit 679. Wire58is
pink with an orange tracer, and is known as circuit 676. Raise vehicle speed to 30mph (48km/h), the meter
shouldindicateapproximately 67 Hertz. If thereadingiscorrect, the PCM isfaulty. If thereisnoreadingoritis
erratic or thereading isincorrect, the problem could be faulty wiring between the PSOM and the PCM. Afaulty
PSOM and/or the number 8 or 18 fuse has blown. To locate the problem, astep by step pin check of the PSOM

circuitsmust be performed beginning with Step 3.

STEP 3. Removetheinstrument cluster from the dashto gain accessto the 12 pin PSOM connector asseen at the
bottom of Figure 104. Refer to the schematic seen in Figure 104 for the following pin checks at the PSOM
connector. NOTE: If thedash panel hasadual tank fuel switch, itisnecessary to removetheswitch fromthe
dash andallowingittoremain pluggedintotheharness. | f thisswitch remainsunplugged, thevehiclewill not
Start.

STEP 4. Withthe PSOM connector plugged into the cluster, set amulti-meter to DC voltsand placethe negative
lead to agood known ground. With the positive lead, locate and probe alight green wire with a yellow tracer
(circuit 54) at terminal 1inthe PSOM connector. Thisis keep alivepower at al timesand must havefull battery
voltage there even with theignition off. If it does, moveto Step 5. If it does not, inspect the number 8, (15) amp
fuse in the under the dash fuse box for power. The fuselocation can be seenin Figure 105. If the fuseisblown,
replaceit. If it blowsagain thereisashort to ground in the LG/Y wirefrom the fuseto the PSOM connector and
will need to be replaced. If there is power and the fuseis not blown, the LG/Y wire from the fuse to the PSOM
connector is open, and will need to be replaced. If the number 8 fuse was not blown, and did not have power
either, the 50 amp "'S" maxi-fuse in the under hood fuse box should be checked and replaced if necessary (See
Figure 106 for location). If the maxi-fuseisnot blown, the black wirewith an orangetracer, between the maxi-
fuse and the under the hood fusebox may have been severed or thereisan internal problem within the fuse box
itself.

STEP 5. Keeping the multi-meter set to DC volts and the negative lead to a good known ground, locate and
probe the white wire with a purple tracer, (circuit 269) at terminal 3 in the PSOM connector. System voltage
must be observed when theignitionison. If systemvoltageisthere, continueonto Step 6. If itisnot, inspect the
number 18 (10) ampfuse for power (SeeFigure105). If thereispower and thefuseisnot blown, theW/Pwireis
open and will need to be replaced. If the number 18 fuse was not blown and did not have power, the ignition
switch, or thegrey wirewith ayellowtracer (circuit 687) from the switch to thefuseisfaulty and will needto be
replaced.

Continued on next Page Copyright © 2006 AT SG
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CORRECTION (Cont'd):

STEP 6. With the PSOM connector still plugged in, aswell asthe multi-meter set to DC voltswith the negative
lead fixed to agood known ground, locate and probe the pink wirewith orangetracer (circuit 676) at terminal 2.
Thisisthe PSOM’s ground circuit. With the vehicle running, no more than 0.3 of avolt should be seen during
this voltage drop test. It is best to see 0.1 volt or less. If this reading is acceptable move on to Step 7. If this
reading is higher than 0.3 volts, this ground wire must be repaired or replaced until 0.1 volt or lessis observed.
NOTE: Thiswirechangestoablackwirewithawhitetracer (circuit 570) after thefactory splice.

STEP 7. Thisstep verifiesthe RAB Sensor input to the PSOM. Step 1 verified that the RAB Sensor wasworking
from the sensor to its test connector. This step verifies that the wiring from the test connector to the PSOM is
good. To do this, unplug the PSOM connector and set amulti-meter to hertz. With the positive lead, back probe
terminal 4 (redwirewithapinktracer)or with Bronco's, an(orangewirewith alight bluetracer) (circuit 523),
and the negative lead to terminal 5 (light green with a black tracer), or with Bronco’sa(light greenwirewith a
yellow tracer) circuit 519). There should be approximately 667 HZ @ 30mph (48km/h). If it does, proceed to
Step 8. If the hertz reading is unacceptable, an additional check of the circuit can be performed by turning the
ignition off and switching the multi-meter setting to the ohms position. This checksthe sensor circuit for proper
resistance which should be between 900 to 2500 ohms. If erratic, incorrect or no readings are observed (hertz
and/or ohms), usethewirediagramin Figure 101 toisolateand check each wirefromthe PSOM connector tothe
RABStest connector. Repair or replace oneor both wiresasnecessary.

STEP 8. This step checks the conditioned signal that the PSOM sends to the PCM/TCM. This requires the
PSOM connector to be plugged into the instrument cluster. Place the multi-meter to the hertz selection and fix
the negative meter lead to a good known ground. L ocate and probe with the positive meter lead the gray wire
with a black tracer (circuit 679, at terminal 7 inthe PSOM connector. There should be approximately 67 HZ @
30mph (48km/h). If this reading is erratic or severely off, either the PSOM is defective and will need to be
replaced, or the differential was changed which may be corrected by re-calibrating the PSOM. If thisreadingis
correct and DATAto the scanner readsdifferently, the PCM/TCM isdefective. If DATAisnot available but shift
scheduling is erratic, chances are the PCM/TCM is defective. If al readings are correct, repeat thistest on the
road. If readings become altered, it may be possible that amodificationintire sizedid in fact occur, which may
be compensated by re-calibrating the PSOM.

For re-calibratingthe PSOM, refer to thefollowing procedures:

RE-CALIBRATING THE PSOM:

The PSOM requires re-calibration when a tire size or differential gear ratio change has occurred, or the
speedometer was serviced in some way, and/or when aloss of power to the PSOM for lengthy periods of time
has also occurred. Should any one of these occur requiring re-calibration of the PSOM, there are 3 pieces of
mandatory information needed which will be used to acquire a specific number necessary in there-calibration
procedurecalled “theconversion constant.” These3 piecesof informationareasfollows:

(A) Thedifferential or (axle) capacity (gear ratio).
(B) Thetooth count of the speed sensor’ sexciter ringon thedifferential.
(C) Thetiresize.

Continued on next Page
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RE-CALIBRATING THE PSOM (Cont'd):

STEP1-AXLERATIO

To find the axle capacity, there isasticker on theinside door jam that looks like the sticker shown on the top of
Figure 107. Locate at the bottom of the sticker the word “AXLE.” Under that word is a number. The example
givenin Figure 107 isthe number 29. Also in Figure 107, thereis across over chart for Bronco and “F” series
trucks, inwhich 29 equatesto a5300 axle capacity with an axleratio of 3.55. Usethecrossover chartsin Figure
108forall “E” seriesVans.

STEP2-EXCITERRINGTOOTH COUNT

Mounted onthedifferential ring gear isthe speed sensor exciter ring (See Figure 2). Thereareonly two different
tooth countsavailable at thetime of thisprinting; 108 teeth and 120 teeth. The only way to know which oneyou
haveisto physically removethedifferential cover and count the teeth. For our example, we have avehiclewith
120teeth.

STEP3-TIRESIZE
Tiresizemay generally be obtained in one or two places. Onthetireitself or from the sticker on theinside door
jamasseeninFigure107. TheexampleinFigure 107 revealsatiresizeof : LT 215/85R-16D.

STEP4-CALCULATING THE CONVERSION CONSTANT

Fromtheabovethreesteps, wehavean“F” seriestruck with an axle capacity of 5300, aspeed sensor exciter ring
with atooth count of 120, and aLT 215/85R-16D tire size. Now look at the chart for “F” series pick-ups &
Broncos in Figure 109. Find the 5300 axle capacity column where directly below you will find the 120 tooth
speed sensor exciter ring listed. Follow the column down until it lines up with the LT-215/85-R16D tire size
columntotheleft. Intersecting these columnsyouwill find in theintersection the conversion constant number of
9.96. Withthisnumber, there-calibration of the PSOM can begin.

STEP5-RE-CALIBRATING THE PSOM

Locate the enable circuit 567 wire connector. Thisis alight blue wire with a yellow tracer coming from the

PSOM connector pin 9to asingle connector. Itis located under theleft side of the dash, bel ow thefusebox, near

the bulkhead connector on "E" seriesvans as seen in Figure 110, and under the center of the dash below the

glove box on "F" seriestrucks (See Figure 111). NOTE: Theletters PSOM should be printed on the enable
connector. Oncefound, usethefollowing procedurestoreprogramthe PSOM.

(1) Withtheignitioninthe"OFF" position, ground the enable connector with ajumper wire.

(2) Whilepushinginonthetrip odometer reset button (SeeFigure 112), turnignitiontothe "ON" position.
Donot starttheengine. Onceinthe ON position, releasethetrip odometer reset button.

(3) At thistimethe speedometer needl e should sweep acrosstheface of the speedometer and back again.
Thissweepindicatesthat the PSOM hasbeen put into the enablemode. L ookingintothe LCD odometer
window, you should now seethe English/Metric display, therevisionlevel number and thelockout
countdown number, which indicateshow many timesthe PSOM can bereprogrammed (SeeFigure112).
CAUTION: EachtimethePSOM isre-calibrated, thenumber of timesthiscan bedoneisreduced by
one! 1992 vehiclescanbere-calibrated 3times, while 1993 and | ater vehiclescan bere-calibrated 6
times. If the countdown number iszero and the PSOM requiresre-calibration, theinstrument cluster will
requirereplacement.

(4) Pressthe odometer reset button once again. Now you will seeinside of the odometer window, the
conversion constant number without the decimal point, followed by theabbreviation"CAL".
RefertoFigure113.

(5) Pressand rel ease the sel ect button asmany timesas necessary to change the conversion constant number
until thedesired number isreached, which for our exampleis996. Eachtimethe select buttonispressed,
theconstant will decrease by 1 number. When the desired constant number isreached, pressand release
thereset button once, tolock inthenew conversion constant.

(6) Turn ignitionto" OFF", removejumper wirefrom PSOM Enable Connector, test driveand verify proper

speedometer operation.
] Copyright © 2006 AT SG
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RE-CALIBRATING THE PSOM: (Cont'd)

STEP 6 - THE “WHAT IF” PROCEDURE

Theremay betimeswhereone might say, “What if thedifferential waschanged and now wedon’t know what the
axlecapacity or ratiois, what dowedonow?’ Or,"“What if thetireshave been changed and thedimensionsof the
tire do not match up with the vehicles door jam sticker, what do we do now?’ Theseare very difficult problems
with very involved procedures to remedy them. The easiest remedy isto get the factory specified tires and/or
axleratio required. However, if there are brave technicians who want to go, where few technicians have gone
before, here might be some hel pful methods.

For the unknown axle capacity, one method that may be employed isto see how many turns of the drive shaft it
takesto maketherear tirerotate onecompleteturn. If it takes slightly morethat 4 turns of the drive shaft to make
the rear wheel rotate one complete revolution, you would have a4.1 axle ratio. When comparing the chartsin
Figure 107 and 108, thisratio appliesto many different axle capacities. Thebreakdownwould belikethis:

For Bronco and “F” Series Truckswith a4.1 axleratio, the rear could have a 3800, a 5300, a 6250, a 7400 or a
8250 axlecapacity. “E” SeriesVanswould havea6340, a7800,0r an 8000 axle capacity.

Looking now at the axle capacities for both F and E series vehiclesfound in the Figure 109 charts, only a3800
axle capacity vehicle would have an exciter ring tooth count of 108. All otherswould have 120. If the cover on
thedifferential isremoved and the exciter ring has 108 teeth, thiswas an easy find. Now all onewould haveto do
is match the appropriate tire size from the left side column and intersect it with the top 3800/108 column to
obtain the conversion constant number. Once the conversion constant number isacquired, the PSOM can now
bere-calibrated.

But what if theexciter ring has 120 teeth? Now it becomesnecessary to obtainthetiresize. Let’ ssay you havean
E seriesvan with aLT225/75R16E/A/S...689 tire size. You can find thistire size looking at the bottom chart in
Figure 107. There you will noticethat all of the 120 teeth exciter ring axle capacities with thistire size hasthe
same 10.34 conversion constant number. You arenow ready tore-calibratethe PSOM.

But what if thevehicletiresizeisother than OE specified? Thissituation will require aninvol ved mathematical
procedure of which therearefour to choosefrom. Choosewhich ever oneyou are most comfortablewith.
Formula 1in Figure 114 usesthe entire equation because overall tire height is not known.

Formula 2 in Figure 115 uses thetire inches above and below the rim is known.

Formula 3in Figure 116 uses overall tire height.

Formula4in Figures 117 and 118 are used when tire size or gear ratios are questionable.

RABS SENSOR

Copyright © 2006 AT SG
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EXCITER RING SHOULD BE
TIGHT AND CENTERED
WITH SPEED SENSOR

RABS SENSOR
EXCITERRING
Copyright © 2006 ATSG
Figure 100
PSOM SYSTEM OVERVIEW
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"F" SERIESTRUCKS

RABS
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CONNECTOR

PCM/TCM

Figure 102
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PSOM CONNECTOR PIN IDENTIFICATION

PSOM PCM/TCM

12 VOLTS 12 VOLTS
ALL THE TIME IN RUN
rg—- —g—-
I I I I
| I I I PSOM
[ S [ . ENABLE
1 1 CONNECTOR
1 1 ]
g LG/Y g WP g LBY
1 1 1
o~ ________ ~_______ ~N
I I 3 9 I
r T 5 T |
| BATTERY RUN ENABLE |
| vss INPUT SOLID STATE I
| MR, ySs OUTPUT _GROUND |
| __dals _d7z__da _______ !
N W T TN TN PROGRAMMABLE
1 1 1 1 SPEEDOMETER/ODOMETER
R/PK1 ILG/BK 1GY/BK I BK/W MODULE
*BSSLNEO OLB*; JLG/Y* | "
\ 2 ¥ 1
RABS PSOM : PROM
INPUT OUTPUT ; GROUND
FOR FOR =i

J _I_ PIN1 12 Volts all the time
PIN 2 Ground .1 voltorless
@ @@ @ @ @ PIN3 12Voltsrunonly
PIN4 RABS signal input
@ @ @ @ PIN5 RABS  signalreturn
I \ / | PIN 6 NOTUSED
\ / PIN7  Speedoutput toinstrument cluster
VIEW LOOKING INTO Cruise Control & PCM/TCM
FACE OF CONNECTOR PIN8  NOTUSED
PIN9 PSOM dealer enable
PIN10 NOTUSED
PIN11 NOTUSED
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UNDER DASH FUSE BOX

114

NO. 18 FUSE
WAMA —v0 17 TURN
SIGNAL
FLASHER
16 15 14
12 11 10
13 9
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NO. 8 FUSE 3 2
(15 AMP) 4 1
Figure 105
UNDER HOOD FUSE BOX
U 4 WABS RELAY #2 U
(BRONCO ONLY) NOT
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BRONCO & "F" SERIESTRUCKS
VEHICLE CERTIFICATION LABEL (VCL)

MFD. BY FORD MOTOR co. IN US.A.

DATE: 2/93 GVWR: 6600 LB/2994 KG

FRONT GAWR: 3320 LB REAR GAWR: 5300 LB

1506KG WITH 2404 kg WITH
LT 215/85R 16D TIRES LT 215/85R 16 TIRES
16 x 6K RIMS 16 x 6K RIMS
AT51 PSI COLD AT 58 PSI COLD

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE

VIN: 1 FTEF25H5PLAOOOOO
F0083
TYPE: TRUCK 10112

48

EXTERIOR PAINT COLORS | DSO
WB TYPE GW BODY | TRANS AXLE | TAPE SPRING
133 F251 LG4 E 29 B 2 D2 9
(ABIC)D)
REAR AXLE CAPACITY
CODES (LBS) RATIO
12 3800 2.73
18 3800 3.08
19 3800 3.55
H5 3800 4,10
H8 3800 3.08
H? 3800 3.55
25 3800 4,10
29 5300 3.55
BS 5300 4,10
B9 5300 3.55
35 6250 4,10
39 6250 3.55
CS 6250 3.56
45 7400 4.10
49 7400 3.55
D5 7400 4,10
65 8250 4,10 FRONT AXLE CODES (NOT APPLICABLE ON E150-250-350)
69 8250 3.55 BRONCO AND F-150-250-350
F5 8250 4,10 CODE  DESCRIPTION
70 11,000 4.63 2 FRONT AXLE LIMITED SLIP
73 11,000 5.13
W5 8250 4.00
Copyright © 2006 ATSG
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"E" SERIESVANS
E150-250-350 REGULAR REAR AXLE

116

CODE CAPACITY RATIO
12 3800 2.73
18 3800 3.08
19 3800 3.55
23 5400 3.54
24 5400 3.73
33 6340 3.54
52 7800 4.10
32 6340 4.10
62 8000 4.10
17 3800 3.31
35 6340 4.09
34 6340 3.73
56 7800 4.10

E150-250-350 LIMITED SLIP REARAXLE

CODE CAPACITY RATIO
H8 3800 3.08
H9 3800 3.08
B4 5400 3.73
Cc2 6340 4.10
C3 6340 3.54
E2 7800 4.10
F2 8000 4.10
H7 3800 3.31
C5 6340 4.09
C4 6340 3.73
E6 7800 4.10

Copyright © 2006 AT SG
Figure 108

AUTOMATIC TRANSMISSION SERVICE GROUP



https://procarmanuals.com

ProCarManuals.com

S AATSG Technical Service Information

CONVERSION CONSTANT CHARTS

CONVERSION CONSTANT CHART ("F" SERIESPICKUP& BRONCO)

TIRE SIZE/TYPE AXLE CAPACITY|3800(|5300/6250(7400|8250{11000
AND SPEED SENSOR
SAE REVS PER MILE EXCITER RING | 108 | 120 |120 | 120|120 | 120
TOOTH COUNT
P215/75R15SL/A/S...728 9.83 | N/A | N/A | N/A | N/A | N/A
P235/75R15XL/A/S...699 10.48 | N/A | N/A | N/A | N/A'| N/A
P235/75R15XL/A/T...699 10.48 ] N/A | N/A | N/A | N/A | N/A
31-10.50R15C/A/T...651 8.79 | N/A | N/A | N/A | N/A | N/A
LT215/85R16D/A/T...664 N/A ] 9.96 | N/A 1 9.96] 9.96 | N/A
LT215/85R16D/A/S...664 N/A 1 9.96 | N/A | NJA | NJA| N/A
LT235/85R16E/A/T...636 N/A ] 9.54 1954 | N/A ]9.54 | 9.54
LT235/85R16E/A/S...636 N/A ] 9.5419.54 | N/A ] 9.54 | 9.54
7.50R-16D/HWY...651 N/A ] 9.76 | N/A | N/A | NJA | N/A
7.50R-16D/A/T...651 N/A ] 9.76 | N/A | N/A | N/A | N/A
P265/75R15/A/T...659 8.90 | N/A | N/A | NJA | N/A | N/A
P275/60HR17/A/S...673 9.08 | N/A | N/A | N/A | N/A'| N/A

CONVERSION CONSTANT CHART ("E" SERIESVANS)

AXLE CAPACITY|3800|5400(6340(7800(8000

SPEED SENSOR
EXCITER RING | 108 | 120 |120 | 120 | 120

TOOTH COUNT

TIRE SIZE/TYPE
AND
SAE REVS PER MILE

P215/75R15SL/A/S...728 9.83 | N/A | N/A | N/A | N/A
P225/75R15SL/A/S...713 10.70| N/A | N/A | N/A | N/A
P235/75R15XL/A/T...699 10.48 ] N/A | N/A | N/A | N/A
LT225/75R16D/A/S...689 N/A ]10.34] N/A 110.34]10.34
LT225/75R16E/A/S...689 N/A ]10.34]10.34]10.34] 1034
LT235/85R16E/A/T...636 N/A | 9.5419.54 | N/A | N/A

Copyright © 2006 AT SG
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"E" SERIESVANS

ENABLE
CONNECTOR

BULKHEAD
CONNECTOR

Figure 110

"F" SERIESTRUCKS

PSOM ENABLE
CONNECTOR
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REPROGRAM ENABLE MODE
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PSOM ODOMETER DISPLAY
CALIBRATION MODE

CONVERSION CALIBRATE
CONSTANT DISPLAY

/
® 996 cAL'| ©

RESET BUTTON SELECT BUTTON
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Figure 113

Formula #1 uses the following equation when overall tire height is not known:

> x.3037=
> X = x2+ + = x314=63360+ x__ = - 8000 =CC

Hereis an example of how this equation works using an LT235/85R-16 tire asan example:

Millimeters/ Convert to / Centimeters/ Multiplied by / In per Centimeter / equals/ Centimeters per Inch
235 > 235 X .3937 = 9.25

Millimeters/ Convert to / Centimeters/ Multiplied by / Centimeters per Inch / equaJ S
85 > .85 X 9.25 =

/ Tire InchesAbove & Below the Rim / Multiplied by / Two / equals/ / plus/ Rim Size/ equals
7.86 X 2 = 1572 + 16 =

/ Overal Tire Height / Multiplied by / Pi / equals/ Overal Tire Circumference/ Inches per Mile
31.72 X 314 = 99.60 63360

D|V|ded by / Overall Tire Circumference / equals/ Revolutions per Mile/ Multiplied by /
+ 99.60 = 636.14 X

RABS Sensor Exciter Ring Tooth Count / equals/ / Divided by / PSOM Pulses per Mile/ equals
120 =  76336.8 + 8000

/ Conversion Constant.
9.54

Copyright © 2006 AT SG
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Formula #2 usesthe following equation when using thetire inches above and below the rim:

X2= +_ = x3.14 = 63360 +~ = X = +8000=CC

Hereis an example of how this equation works using a 7.50R - 16 tire:

Tire InchesAbove and Below the Rim / Multiplied by / Two /equals / plus / Rim Size
7.50 X 2 = 1500 + 16

/ equals/ Overall Tire Height / Multiplied by / Pi / equals/ Overall Tire Circumference / Inches per Mile
= 31.00 X 314 = 97.34 63360

/ D|V|ded by / Overall Tire Circumference/ equals/ Revolutions per Mile/ Multiplied by
: 97.34 = 650.91 X

/ RABS Exciter Ring Tooth Count / equals/ / Divided by / PSOM Pulses per Mile/ equals
120 = 78109.2 + 8000 =

/ Conversion Constant
9.76

Figure 115

Formula #3 uses the following equation when using the overall tire height:

_ x314= + 63360 = X = +8000=CC

A 31-10.50R-15 tire will be used for this example:

Overall Tire Height / Multiplied by / Pi / equals/ Overall Tire Circumference/ Inches per Mile/ Divided

31 X 314 = 97.34 63360 +
by the Overall Tire Circumference / equals/ Revolutions per Mile/ Multiplied by
97.34 = 650.91 X
RABS Exciter Ring Tooth Count / equals/ / Divided by / PSOM Pulses per Mile/ equals
108 = 70298.3 + 8000 =

/ Conversion Constant
8.79

Copyright © 2006 AT SG

Figure 116
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Formula #4 uses the following procedure and equation when tire size or gear ratios are questionable:

When gear ratio and/or tire size are questionable, one final method which will determine a conversion
constant would be as follows:

1. Mark thetire at the 6 0’ clock position and the floor at the same time so as to have both marks lined up
with each other.

2. Roll the vehicle so the marked tire has made one complete revolution. At this time, make another mark
on the floor so that it lines up with the mark on the tire which should be, once again, at the 6 o’ clock
position.

3. Now measure the distance between the two marks on the floor (See Figure 20). For this example, the
measurement between the two marks was 394" which in decimal equals 39.25"

The Formula:
Floor measurement / Multiply by / 2.54 / Equals/ Centimeters/ Overall Tire Circumference / Divided by
39.25 X 2.54 = 99.69 99.69 +
Pi / Equals/ Tire Diameter
314 = 31.74
The next step isto calculate tire revolutions per mile asfollows:
Tire Diameter / Multiplied by / 28 / equals/ / 1528 / Minus/ / equals/ Revolutions per Mile
31.74 X 28 = 888.72/1528 - 888.72 = 639.28

With the revolutions per mile, use this following equation to determine the conversion constant:
Revolutions per Mile/ Multiplied by / RABS Sensor Exciter Ring Tooth Count / equals/

639.28 X 120 = 76713.6
/ D|V|ded by / PSOM Pulses per Mile/ equals/ Conversion Constant
8000 = 9.59
Oncea numerlcal conversion constant has been established, the re-calibration process of the PSOM

can begin.
Special note: If the arrived numerical conversion constant isnot onelisted in the PSOM, then thetire
size or differential gear ratio far exceeds OE tolerances prohibiting PSOM re-calibration.

Figure 117
(1) (2) MARK FLOg)%)TO LINE UP
MARK TIRE AT 6 O-CLOCK POSITION ROLL VEHICLE UNTIL TIRE HAS MADE ONE WITH MARK ON TIRE
AND MARK FLOOR TO LINE UP COMPLETE REVOLUTION AND TIRE MARK
WITH MARK ON TIRE IS ONCE AGAIN AT 6 O-CLOCK POSITION

) —

___ /0 (10

J| U _— J| U

(4)

MEASURE THIS DISTANCE
FOR THE TIRE CIRCUMFERENCE
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