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TOUAREG AUDI Q7,
PORSCHE CAYENNE
TR60SN "09D" Transmission

The Japanese company AISIN Co., LTD is the manufacturer and developer of the Rear Wheel Drive TR60SN
transmission, which is a 6 speed, fully automatic and electronic controlled transmission. Volkswagen engineers
were also involved. in conjunction with Aisin, in the development process for their vehicles and Volkswagen
gave it the "09D" designation.

The TR60SN, 09D transmission is used in a wide variety of applications and engine sizes. As a result, the
number of friction plates, and planetary gears (3 or 4 pinion), will vary depending on torque load requirements
of the specific vehicle. The TR60SN transmission uses a gear ratio sensitive system, requiring the correct
transmission interchange. The TR60-SN is currently used in the Porsche Cayenne, Volkswagen Touareg, and
Audi Q7 vehicles.

The 09D transmission uses a Lepelletier arrangement, using a simple planetary coupled with a Ravigneaux
type, dual planetary. This is the same type of gear set that was used in the FMX. This arrangement makes six
forward speeds and reverse possible, with only five clutch packs and one freewheel.

This manual contains the procedures necessary to diagnose, rebuild and/or repair the TR60SN "09D"
transmission and is intended for automotive technicians that are familiar with the operation of automatic
transmissions.

We wish to thank Volkswagen® for the information that has made this booklet possible.

No part of any ATSG publication may be reproduced, stored in any retrieval system or transmitted in any form or
by any means, including but not limited to electronic, mechanical, photocopying. recording or otherwise,
without writfen permission of Automatic Transmission Service Group. This includes all text illustrations,
tables and charts.

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

The Japanese company AISIN Co., ITD is the
manufacturer and developer of the Rear Wheel Drive
TR-60SN transmission, which is a 6 speed, fully
automatic and electronic controlled gearbox.
Volkswagen engineers were also involved, in
conjunction with Aisin, in the development process
for their vehicles and they gave it the 09D
designation. Vehicle applications and transmission
codes known at time of printing. are shown in Figure
1.

The 09D transmission is used in a wide variety of
applications and engine sizes. As aresult, the number
of friction plates and three or four pinion carriers, will
vary depending on torque load requirements of the
specific vehicle. The 09D transmission uses a gear
ratio sensitive system, requiring the correct
transmission interchange, if that becomes necessary.

The Transmission Control Module (TCM) is
mounted external from the transmission which makes
typical electrical diagnosis available to the
technician.

Technical Service Information

The TCM controls both shift timing and shift feel
with the use of eight solenoids. The TCM monitors
gear ratio through the input and output shaft hall effect
speed sensors. It also can determine the rate of change
and adapt the shifts as the friction elements wear.

TR-60SN (09D) transmissions use a Lepelletier type
gear set arrangement, which consists of a simple
planetary with the sun gear splined to the pump stator
and coupled with a Ravigneaux type. dual planetary.
This 1s similar to but not the same, as the type of
planetary that was used in the FMX. This arrangement
allows the sun gears and the planetary pinions of the
Ravigneaux planetary gear-set to be driven at
different speeds and makes six forward speeds and
reverse possible, with only five clutch packs and one
freewheel.

Lepelletier's brilliant idea has led to several different
manufacturers using this gear set arrangement in their
own versions of six forward speeds transmissions.

Refer to Figure 2 for the component locations and the
clutch application chart for each gear.

VEHICLE APPLICATION CHART
VEHICLE YEAR ENGINE CODES vw AISIN
AUDI, Q7 2007-Up 4.2L (V8) 257 kW HPH, 09D TR60SN
PORSCHE, CAYENNE 2003-Up 3.2L (V6) 162 kW 09D TR60OSN
TOUAREG 2003-Up 3.2L (V6) 162 kW BAA4, BMX, 09D TR60SN
EXI, EXQ, HAM,
TOUAREG 2003-Up 3.2L (V6) 177 kW BAA, BMX, EXP, 09D TR60SN
GLK, HAM, HAP,
TOUAREG 2003-Up 3.6L (V6) 206 kW BHE, 09D TR60OSN
HPG HZW, JXU,
TOUAREG 2003-Up 4.2L (V8) 228 kW FCS, GLH, HAU, 09D TR60OSN
HZV,
TOUAREG 2003-Up 4.2L (V8) 257 kW AXOQ, BAR, BHX, 09D TR60SN
HPH, JXS, KMF,
TOUAREG 2003-Up 3.0L (V6 Diesel) 165 kW KRK, 09D TR60SN
TOUAREG 2003-Up 4.9L (V10 Diesel) 230 kW GLD, GTK, HAOQ, 09D TR60OSN
HZX
TOUAREG 2003-Up 4.9L (V10 Diesel) 258 kW JXF, 09D TR60OSN
Copyright © 2010 ATSG

Figure 1
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Technical Service Information

|

COMPONENT APPLICATION CHART

BI

Clutch K3 K1
Clutch Clutch

—

e

F1

Sprag

B2

Clurch

K2

Clurch

. @ : b
[A = EEET —= T P _
— 11 @ u or
COMPONENT APPLICATION CHART
K1 | K2 | K3 | B | B2 | Fq |2l Cear
Gear Clutch | Clutch | Clutch | Clutch | Clurch | Sprag Ciutch | » g:g:f .
Ist Gear On On* | Hold 4.148
2nd Gear On On 2.370
3rd Gear On On On** 1.556
4th Gear On On On** L1155
5th Gear On On On** 0.859
6th Gear On On On** 0.686
Rev Gear On On 3.394
* The B-2 Clutch is appliedin " Tiptronic Mode" 1st gear, only for engine braking.
** During normal driving operation, the Torque Converter Clutch may be applied in 3rd thru 6th gear:

Copyright © 2010 ATSG

Figure 2
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TRANSMISSION IDENTIFICATION

The transmission identification tag is located on the
left hand side of the transmission case, as shown in
Figure 3. All of the information from the ID tag will
be needed to order anything from the dealer for this
transmission.  Currently there are no hard parts
available from the dealer so you will have to rely on
aftermarket sources if hard part replacement becomes
necessary.

Technical Service Information

09D 300 036D

AISIN AW I TR SOSN

CO.LTD
090402

JP AN1

SERIAL NO.

|

Serial Number

IDENTIFICATION TAG LOCATION AND INFORMATION

Fill Plug

<— Jolkswagen Part Number

<« AJISIN Model Number

<—— Build Date ——— 090402

L. | =" Year
-<«— Transmission Code ilr)fomh
ay

Copyright © 2010 ATSG

Figure 3
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Technical Service Information

Required
Fluid Level

-

b (o (>
>~ O~ O~ | O

& &
o>

"O" Ring

/ Seal

Oil Level
Check Plug

"Stand Pipe"
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Figure 4

CHECK FLUID LEVEL AND SPECIFICATION

To "Check" for the correct fluid level, you must
remove the "check" plug, which is located in the
corner of the pan, and is removed with a 16 mm allen
wrench, as shown in Figure 4 and 5.

We have provided you with a cut-away drawing of
the bottom oil pan and the check plug so that you will
understand how this system works. Notice that the oil
pan actually has a "stand-pipe", as shown in Figure 4,
that is stamped into and extends up above the pan
rail,and is our way to establish the proper fluid level in
the transmission.

(A) Engine must be running and the manual shift
lever placed in the Park position.

(B) Tranmission must be at operating temperature
and parked on level surface.

(C) By removing the "Check" plug from the o1l
pan, the fluid should just trickle over the
"stand-pipe" and out through the center of the
stand-pipe in the oil pan, as shown in Figure 4.

(D) Always replace the "O" ring on the check plug

and torque check plug to 28 N-m (20 ft.1b.)

The "Drain" plug can be removed, using a 40 Torx
bit, to facilitate in draining the fluid for transmission
removal, or filter change. The pan gasket can be re-
used as long as there isno damage.

"Check' Plug

"Drain" Plug

Copyright © 2010 ATSG

Figure 5

To "Fill" or "Add" fluid to the transmission, there is
a fill plug located on the left side of the case just above
and left of the manual lever seal, as shown in Figure 3.

Only the approved type of ATF fluid should be used,
as shown below. Damage may result if the proper
fluid is not used.

Fluid Requirements
VW Part No. G 052 025 A2
(Esso JWS 3309) Lifetime Fluid

g AUTOMATIC TRANSMISSION SERVICE GROUP
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ELECTRONIC COMPONENTS
Input Speed Sensor (G182)

The Input Speed Sensor (G182) is located in the
transmission oil pump stator, as shown in Figure 7,
and retained with a bolt. The ISS has a Yellow
connector that mounts on the back side of the oil pump
body and is also retained with a bolt, as shown in
Figure 7. The ISS signal is routed through the 8-way
case connector.

The ISS i1s triggered by rotor teeth on the turbine
shaft to determine exact transaxle turbine speed, as
shown in Figure 7. The TCM uses this information to
control line pressure for garage shifts, control and
monitor torque converter lock-up clutch, monitor
gear ratios and diagnosis of shift components via the
Dynamic Shift Program (DSP), which is VW's name
for the shift adapt feature in the TCM.

The ISS is based on the Hall Effect principle. The
signal is a square-wave signal whose frequency is
proportional to turbine shaft speed. Should the Input
Speed Sensor fail, the engine RPM sensorisused as a
back-up, but when engine RPM sensor is used there
will be no shift adapt operations, no controlled pulse
width modulation for TCC lock-up (apply and
release only) and no pressure control on garage shifts
(N-D, N-R) which will create harsh garage shift
engagements.

The Input Speed Sensor is shown in Figure 6.

INPUT SPEED SENSOR (G182)

5.0M Ohms Resistance
at room temperature

Copyright © 2010 ATSG

Technical Service Information

Special Note:

The ISS and OSS are Hall Effect Sensors and
should be checked using a scope under operating
conditions. The resistance values provided in the
Figures below are from new sensors. Resistance
checks on these fype of sensors would, at best,
inform you of either open or grounded circuits
within the sensor itself.

ISS (G182)
Rotor Teeth

ISS (G1582)
Location

Copyright © 2010 ATSG

Figure 6

Figure 7
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Quitput Speed Sensor (G195)

The Output Speed Sensor (G195) is located in the
transmission case below the valve body, as shown in
Figure 9, and retained with a bolt. The OSS has a
White connector that mounts on one of the solenoid
pin retaining brackets on the valve body. The OSS
signal is fed through the 8-way case connector.

The OSS is triggered by the external lugs on the rear
planetary ring gear, to determine exact transmission
output shaft speed. The TCM uses this information to
determine shift points, control and monitor torque
converter lock-up clutch, monitor gear ratios and
diagnosis of shift components via the Dynamic Shift
Program (DSP), which is VW's name for the shift
adapt feature in the TCM.

The OSS is based on the Hall Effect principle. The
signal is a square-wave signal whose frequency is
proportional to output shaft speed. Should the Output
Speed Sensor fail, the speed signal from the ABS
Control Module is used as back-up, with limited shift
adapt capability.

The Output Speed Sensor is shown in Figure 8.

OUTPUT SPEED SENSOR (G195)

5.0M Ohms Resistance
at room temperature

Copyright © 2010 ATSG

Technical Service Information

Special Note:

The ISS and OSS are Hall Effect Sensors and
should be checked using a scope under operating
conditions. The resistance values provided in the
Figures below are from new sensors. Resistance
checks on these type of sensors would, at best,
inform you of either open or grounded circuils
within the sensor itself.

31 OUTPUT SPEED SENSOR AND CONNECTOR ASSEMBLY.
32 OSS AND RETAINER BOLTS, 11.5 MM (0.452") LONG (2 REQ).
33 OUTPUT SPEED SENSOR HARNESS RETAINER.

Copyright © 2010 ATSG

Figure 8

Figure 9

S AUTOMATIC TRANSMISSION SERVICE GROUP



P4ATsG

Technical Service Information

12.0 MM (0.472)
LENGTH Z%

Temp Sensor
Location (G93)

PRESSURE SWITCH AND TEMP SENSOR LOCATIONS

Pressure Switch 2
Location (G194)
(Some Models Only)

Pressure Switch 1
Location (G193)
(Some Models Only)

Copyright © 2010 ATSG

Figure 10

ELECTRONIC COMPONENTS (CONT'D)
Pressure Switches 1 (G193) And 2 (G194)

Some "09D" transmissions are equipped with two
pressure switches that screw into the valve body
casting in the locations shown in Figure 10. Both
switches are "normally open" switches that connect to
ground when pressure exceeds approx. 44 psi and are
used to verify valve movement in the valve body
assembly.

Pressure Switch 1 (G193) 1s used to verify activation
of the K-1 clutch.

Pressure Switch 2 (G194) 1s used to verify activation
of the B-2 clutch. Therefore, pressure switch 2 is
closed in tiptronic mode only, 1st gear. The only other
time the B-2 clutch is required 1s in reverse (R) gear.
Pressure Switch 2 does not close in the reverse
position, as reverse is engaged by the manual valve
hydraulically.

Note: Pressure switches are used only on some

models equippedwith the "09D" fransmission.

Continued on Page 10

AUTOMATIC TRANSMISSION SERVICE GROUP

TRANSAXLE FLUID TEMP SENSOR (693)

FLUID TEMP
SENSOR

"O" RING

Temperature F° (C°) Resistance
-22°F (-30°C) 37K - 51K Ohms
50°F (10°C) 5K - 8K Ohms
77°F (25°C) 3K - 5K Ohms
230°F (110°C) 230 - 265 Ohms
293°F (145°C) 100 - 120 Ohms

Copyright © 2010 ATSG
Figure 11
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ELECTRONIC COMPONENTS (CONT'D)
Transaxle Fluid Temp Sensor (G93)

The Transaxle Fluid Temp Sensor (G93) is located in
the valve body and is mounted with a retaining plate,
as shown in Figure 10. Notice in Figure 11 thatan"O"
ring is required, as it is mounted into an oil passage.
The TFT is an integral part of the 8-way case
connector and wire harness assembly.

The TFT is a negative temperature coefficient
sensor, which means that as temperature rises the
resistance decreases, as shown in Figure 1 1.

Starting at 150°C (270°F), the converter clutch is
applied more frequently. If this does not result in
cooling of the ATF, reduction of engine torque is
initiated at 170°C (306°F).

Should the TFT fail, a substitute value is generated
from the engine temperature and operating duration.
There will be no controlled operation (ramping) of the
converter clutch (ON or Off only) and no controlled
shift adapt pressures, which usually results in harsh
engagements.

Technical Service Information

Solenoid Identification And Location

The 09D transmission uses a total of 8 different
solenoids located in the valve body that are used to
apply or release the clutches, control the main line
pressure and apply or release the torque converter
clutch. They are identified and their locations are
shown in Figure 12.

There are three different types of solenoids used in
the "09D" transmission. There are two "Normally
Closed" On/Off solenoids, one "Normally Vented"
Pulse Width Modulated (PWM) solenoid, and the
other five are "Normally Applied" Pulse Width
Modulated (PWM) solenoids.

Refer to Figure 13 for their individual functions and
Figure 12 for their locations in the valve body.

N283 Solenoid

(B1 Clutch)

N90 Solenoid
(K3 Clutch)

N92 Solenoid
(K1 Clutch)

IN93 Solenoid
(Line Pres)

SOLENOID IDENTIFICATION AND LOCATIONS

N282 Solenoid
(K2 Clutch)

IN89 Solenoid
(On-0Off)

N88 Solenoid
(On-0ff)

N91 Solenoid
(TCC)

Copyright © 2010 ATSG

Figure 12
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INDIVIDUAL SOLENOID FUNCTION AND RESULT OF FAILURE

N88 Solenoid (No. 1 Solenoid)
The N88 Solenoid is an On/Off solenoid and is On and Open in gears 4th through 6th. If this solenoid fails in
the Closed (Off) position, 4th through 6th gear will not be available.

N89 Solenoid (No. 2 Solenoid)

The N89 Solenotid is also an On/Off solenoid and is On and Open, to allow a line pressure increase when the
torque converter clutch is applied. When both the N88 and N89 solenoids are energized at the same time, the
B2 brake clutch 1s applied in Tiptronic 1st Gear (Manual Low). If the N89 Solenoid fails in the Closed (Off)
position, there will be no pressure increase in TCC and no engine braking in Tiptronic 1st gear (Manual
Low).

N90 Solenoid (No. 3 Solenoid)

The N90 Solenoid is a normally applied, pulse width modulated solenoid controlling the apply and release
of the K3 Clutch. When this solenoid is fully Off, the K3 clutch is fully applied. If this solenoid fails in the
Off (Normally Applied) position, there will be 3rd gear starts and Reverse application may be firm.

N91 Solenoid (No. 4 Solenoid)

The N91 Solenoid is a normally vented, pulse width modulated solenoid controlling the apply and release of
the converter clutch, with the ability to ramp the apply and release. When this solenoid is fully Off, the
converter clutch is fully released. If this solenoid fails in the Off (Normally Vented) position, there will be no
converter clutch application.

Solenoid N92 (No. 5 Solenoid)

The N92 Solenoid is a nermally applied, pulse width modulated solenoid controlling the apply and release
of the K1 Clutch. When this solenoid is fully Off, the K1 clutch is fully applied. If this solenoid fails in the
Off (Normally Applied) position, Drive engagement will be firm, and there will be a bind in 5th.

Solenoid N93 (No. 6 Solenoid)

The N93 Solenoid is a normally applied, pulse width modulated solenoid and controls the main line
pressure. When this solenoid is fully Off, maximum line pressure is the result. If this solenoid fails in the Off
(Normally Applied) position, all shifts will be harsh.

Solenoid N282 (No. 9 Solenoid)

The N282 Solenoid is a normally applied. pulse width modulated solenoid controlling the apply and release
of the K2 Clutch. When this solenoid is fully Off, the K2 clutch is fully applied. If this solenoid fails in the
Off (Normally Applied) position, 4th shift may be firm.

Solenoid N283 (No. 10 Solenoid)

The N283 Solenoid is a normally applied, pulse width modulated solenoid controlling the apply and release
ofthe BI Clutch. When this solenoid is fully Off, the B1 clutch is fully applied. If this solenoid fails in the Off
(Normally Applied) position, there may be 2nd gear starts..

Note: Referto Figure 14 for Solenoid Application chart and Clutch Application chart for each gear. You
will also find an observed Amperage chart from the actual vehicle that you can use for comparison. This
should make the diagnosis process much easier for the vehicle that you are repairing.

Copyright © 2010 ATSG

Figure 13
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Technical Service Information

SHIFT SOLENOID AND CLUTCH APPLICATION CHART

Solenoid Shift Sequence Clutch Application Chart
Gear On/Off Clutch and Freewheel
Shift Solenoids Pressure Control Solenoids Components
Position N89 | N88 | N92 |N282| NP0 |N283| N93 | N91
sv-2 | sv-1 | sv-5 | sv-9 | sv-3 [sv-10| sv-6 | sv-a | KT|K2 | kK3 | BT | B2 | F1
Park OFF | OFF | ON | ON |PWM
Neutral ON | ON | ON | ON |PWM
Reverse ON | ON | OFF| ON |PWM ON ON
1st Gear T T OFF| ON | ON | ON |PWM ON ON
2nd Gear OFF| ON | ON | OFF |PWM |PWM | ON ON
3rd Gear TTo| To OFF| ON | OFF| ON |PWM |PWM | ON ON
4th Gear TTo | To OFF| OFF| ON | ON |PWM |PWM | ON | ON
5th Gear TTo| To ON | OFF| OFF | ON |PWM [PWM ON | ON
6th Gear ON To ON | OFF| ON | OFF | PWM |PWM ON ON

T = On in Tipfronic Mode
To = Solenoid is foggled On fo Off

SOLENOID OBSERVED AMPERAGE CHART

Solenoid ON

.980A= Very High amperage

1*-0= ON to OFF

during shift fransitions

0-1*= OFF to ON
when TCC is ON

RANGE GEAR

SOLENOID Drive |Manual 3H 4H 5H 6H
Park |Reverse| Neut 1 1 2 M 4M | 5M 6M
SV5-N92 (K1) 100A | .980A | .980A | .100A | .100A |.100A |.100A|.100A | .980A | .980A
SV9-N282 (K2) | .100A | .980A | .980A | .980A | .980A |.980A | .980A|.100A |.100A|.100A
SV3-N90 (K3) 980A | .100A | .980A | .980A | .980A |.980A |.100A | 980A|.100A | .980A
SV10-N283 (B1) | .980A | .980A | .980A | .980A | .980A |.100A |.980A|.980A |.980A[.100A
SV6-N93 (LP) 980A | .980A | .980A | .080A | .740A |.860A | 980A| .980A | .740A| .740A
200A | .200A | .200A | .200A
SVA-N91 (TCC) | >00a | .200a | .200a |.200a | .200a |.200a|.9904|.990a|.990A].990A

SV2-N89 0 0 0 0 1 o |o-1*|0-1*|0-1%]| 1
SVI-N88 0 0 0 0 1 | 0 [1*-0[1*-0]1~0]1*0
.100A= Very Low amperage SV1-N88 SV2-N89 3H = 3rd Gear TCC OFF
Solenoid OFF f:;:g;” (i: :g;F 3M = 3rd Gear TCC ON

(This applies to gears 3-6)

main line pressure.

Energized (On) fo release their assigned component.
component apply and release rates. Consulithe charts above to compare the amperage to clutch application.

Copyright © 2010 ATSG

Solenoids SV3, 5, 9 and 10 are Normally Applied, which applies their assigned component when they are Off. They are
These solenoids are alse Modulated, fo control their assigned

Solenoid SV6 (N93) is modulated based on engine load to confrol main line pressure. Amperage will decrease fo increase

Note: N88 is pulsed ON to OF F during the transitions from 3rd thru 6th gears, although it is not necessary once the K2 Clutch
is on, as there is pressure fed to the NO.2 Relay valve siroking the valve.
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ELECTRONIC COMPONENTS (CONTD)
SOLENOID OPERATION
On/Off Solenoids (N88), (N89)

These solenoids are the same and both operate in
exactly the same manner, as shown in Figure 13,
based on commands from the TCM. Both of the
On/Off'solenoids are "Normally Closed".

These two solenoids operate in conjunction with the
Pulse Width Modulated (PWM) solenoids to provide
the proper gear ratio for the current road conditions.

Refer to Figure 15 for operational checks. Check
these solenoids for proper resistance with the positive
lead of Ohm Meter to the terminal and the negative
lead to the case of the solenoid. When comparing
On/Off solenoids, resistance should be within .5
Ohms of one another.

PWM Solenoid (N91)

PWM Solenoid (N91) operates exactly the opposite
of the other PWM solenoids, in that it is "Normally
Vented", as shown in Figure 16.

Notice that the solenoid feed oil is fed through a
.032" orifice, down the side of the solenoid and back
through a passage to either TCC feed or to exhaust,
depending on whether the solenoid is On or Off, as
shown in Figure 16. Check these solenoids for proper
resistance with the leads of the Ohm Meter across the
terminals.  When comparing PWM solenoids,
resistance should be within .5 Ohms of one another.

Technical Service Information

PWM Solenoids (N90), (N92),
(N93), (N282), (N283)

PWM Solenoids (N90), (N92), (N93), (N282), and
(N283) operate exactly the opposite of the (N91)
PWM solenoid, as they are "Normally Applied", as
shown in Figure 17. Even though these solenoids
look the same, there are different part numbers on
each of them which would suggest that they may be
different internally.

Notice that the solenoid feed oil is fed through a
.032" orifice, down the side of the solenoid and back
through a passage to solenoids assigned component or
to exhaust, depending on whether the solenoid is On
or Off, as shown in Figure 17. Check these solenoids
for proper resistance with the leads of the Ohm Meter
across the terminals.

Refer to Figure 13 for the component assigned to
each of these PWM solenoids. When comparing
PWM solenoids, resistance should be within .5 Ohms
of one another.

Electronic Components
Continued on Page 15
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Technical Service Information

PWM SOLENOID (N91) "NORMALLY VENTED"
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Figure 16

PWM SOLENOIDS (N90), (N92), (N93), (N282), (N283) "NORMALLY APPLIED"
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ELECTRONIC COMPONENTS (CONT'D)
Pass-Thru Case Connectors

There are 2 pass-thru case connectors and internal
wire harness assemblies used on the "09D"
transmissions One is an 8-way connector that serves
all of the internal sensors and switches, and one 14-
way connector that serves all of the solenoids, as
shown in Figure 18.

As stated previously, the transmission temp sensor is
an integral part of the 8-way connector and wire

harness assembly, as shown in Figure 18.

Continued on Page 16

15

8-WAY AND 14-WAY PASS-THRU CASE CONNECTORS AND HARNESS ASSEMBLIES

1 14-WAY SOLENOID CASE CONNECTOR AND HARNESS ASSEMBLY.
2 N88 ON/OFF SOLENOID CONNECTOR (BLACK).
3 N89 ON/OFF SOLENOID CONNECTOR (BLUE).
4 N93 PWM SOLENOID CONNECTOR (GREEN).
5 N90 PWM SOLENOID CONNECTOR (GREEN).
6 N92 PWM SOLENOID CONNECTOR (GREEN).
7 N283 PWM SOLENOID CONNECTOR (GREEN).
8 N282 PWM SOLENOID CONNECTOR (GREEN).
9 N91 PWM SOLENOID CONNECTOR (GREEN).
10 8-WAY SENSOR CASE CONNECTOR AND HARNESS ASSEMBLY.
11 OUTPUT SPEED SENSO R CONNECTOR (WHITE).
12 NUMBER 2 PRESSURE SWITCH CONNECTOR (SOME MODELS).
13 NUMBER 1 PRESSURE SWITCH CONNECTOR (SOME MODELS).
14 TRANSAXLE FLUID TEMPERATURE SENSOR.
15 INPUT SPEED SENSOR C ONNECTOR (YELLOW).

Copyright © 2010 ATSG

Figure 18
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CONNECTOR

14-WAY CASE 8-WAY CASE
CONNECTOR

Face View Looking Into
Both Case Connectors

8-Way Case Connector

14-Way Case Connector

Copyright © 2010 ATSG
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Technical Service Information

ELECTRONIC COMPONENTS (CONT'D)
Pass-Thru Case Connectors (Cont'd)

Both pass-thru case connectors are located on the
right rear of the transmission case and both are
retained with a single bolt, as shown in Figure 19.

Refer to Figure 19 for terminal identification of the
14-way and 8-way connectors. Resistance charts for
the internal electronic components through the case
connectors are shown in Figure 20. You can also
check the same components through the TCM
connector, which verifies the integrity of the wires all
the way to the TCM in Figure 21.

Electronic Components
Continued on Page 19
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Technical Service Information

RESISTANCE CHART THROUGH 14-WAY CASE CONNECTOR

Solenoid Positive Meter Lead Negative Meter Lead Ohms
Number (Name) Terminal No. (Wire Color) | Terminal No. (Wire Color) Resistance
Solenoid No.1 (IN88) 1 (White) Case Ground 10.0-16.0
Solenoid No.2 (N89) 2  (Black) Case Ground 10.0-16.0
Solenoid No.3 (IN90) 7  (Purple) 8  (Yellow) 4.0-8.0
Solenoid No. 4 (IN91) 11 (Lt. Green) 12 (Brown) 4.0-8.0
Solenoid No.5 (N92) 3 (Yellow) 4 (Lt Blue) 4.0-8.0
Solenoid No. 6 (IN93) 13 (Green) 14 (Grey) 4.0-8.0
Solenoid No. 9  (N282) 5 (Red) 6 (Blue) 4.0-8.0
Solenoid No. 10 (N283) 9  (White) 10 (Black) 4.0-8.0

When comparing resistance readings of On/Off solenoids, the resistance should be within .5 Ohms of one another.
When comparing resistance readings of PWM solenoids, the resistance should be within .5 Ohms of one another.
RESISTANCE CHART THROUGH 8-WAY CASE CONNECTOR
Sensor Positive Lead Negative Lead Ohms
ID (Name) Term. No. (Color) | Term. No. (Color) | Temperature F° (C°) Resistance
-22°F (-30°C) 37K - 51K Ohms
50°F (10°C) 5K - 8K Ohms
TFT (G93) 1 (Orange) 2 (Orange) 77°F (25°C) 3K - 5K Ohms
230°F (110°C) 230 - 265 Ohms
293°F (145°C) 100 - 120 Ohms
ISS (G182) 3 (White) 4 (Red) 77°F (25°C) 5.0M Ohms*
0SS (G195) S (Orange) 6 (Blue) 77°F (25°C) 5.0M Ohms*
PS1 (G193) 7 (Black)** Case Ground 0 = Open
PS2 (G194) 8 (Yellow)** Case Ground 0 = Open

the sensor itself.

** Pressure switches ave not used in all models of the 09D transmission.

* The ISS and OSS are Hall Effect Sensors and should be checked using a scope under operating conditions. The resistance values provided in
the chart are from new sensors. Resistance checks on these {ype of sensors would, at best, inform you of either open or grounded circuits within

Wire colors provided in these charts are "Observed Internal" colors.

Copyright © 2010 ATSG

Figure 20
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AUDI 07
Under Right Front Seat

Under Right Front Seat

TOUAREG
Under Right Front Seat
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View looking into the 52 pin TCM (J217) Connector

RESISTANCE CHART THROUGH TCM 52-WAY CONNECTOR

Solenoid Positive Meter Lead Negative Meter Lead Ohms
Number (Name) Terminal No. (Wire Color) | Terminal No. (Wire Color) Resistance
Solenoid No. 1 (N88) 41 (Violet/Blue) lor2 (Brown) 10 - 16
Solenoid No. 2 (N89) 15 (Violet/Green) lor2 (Brown) 10 - 16
Solenoid No. 3 (N90) 18 (Violet/Gray) 30 (Yellow/Gray) 4.0-8.0
Solenoid No. 4 (N91) S (Brown) 43 (Gray/Black) 4.0-8.0
Solenoid No. 5 (N92) 42 (Yellow/Violet) 6 (Blue/White) 4.0-8.0
Solenoid No. 6 (N93) 31 (Blue/Violet) 17 (Green/Blue) 4.0-8.0
Solenoid No. 9 (N282) 16 (Yellow/Green) 32 (Violet) 4.0-8.0
Solenoid No. 10 (N283) 4 (Green) 44 (Yellow/Black) 4.0-8.0

TFT (G93) 45 (Blue/Brown) 8 (Blue/Black) See Figure 20

ISS (G182) 51 (Green) 39 (Black) 5.0M

OSS (G195) 38 (Black/Brown) 50 (White) 5.0M
PS-1 (G193) 24 (Green/Blue) lor2 (Brown) 0 =Open
PS-2 (G194) 25 (Blue/Green) 1lor2 (Brown) 0 =Open

model of the vehicle.

External Harness wire colors provided in the chart above may vary depending on the year, make and

Copyright © 2010 ATSG

18

Figure 21

AUTOMATIC TRANSMISSION SERVICE GROUP




P4nT1sG

ELECTRONIC COMPONENTS (CONTD)
Transmission Range Switch (Mulitfunction F125)

The Transmission Range Switch (TRS) is located on
the right hand side of the transmission, as shown in
Figure 23. The TRS is a mechanical multi-position
switch with 6 sliding contacts, four selector position
switches, one reverse switch and one switch for
positions P/N, for starting control.

The TRS is shown in Figure 22 and if removed or
replaced, a position to the selector (manual) shaft
must be setusing special tool from Volkswagen.

Diagnosis

The only ignition voltage sent to the switch goes in at
terminal 10 and goes through only the reverse switch,
as shown in Figure 24. Voltage exits through terminal
8 and is sent to the reverse lamps and the TCM.
Diagnosis here is easily done using a volt meter.

Technical Service Information

Diagnosis (Cont'd)

The remainder of the switches provide a ground
signal for the starter relay through the P/N switch and
ground signal to the TCM through the position
switches, as shown in Figure 24. These switches
must be checked with the DVOM set to Ohms. Notice
in Figure 24 that terminals 3 and 4 provide the ground
into the switches. Use the Ohm meter across
terminals 4 and 2 to check for the Park and Neutral
positions, as shown in the chart provided in Figure 24.
With the Ohm meter on terminal 3, you should have
continuity across the terminals shown in the chart in
Figure 24, related to the position of the gear selector
lever.

TRANSMISSION RANGE SWITCH
(MULTIFUNCTION SWITCH F125)

Copyright © 2010 ATSG

TRANSMISSION RANGE SWITCH LOCATION

Transaxle
(Multifunction F125)
Range Swiftch

Copyright © 2010 ATSG

Figure 22

Figure 23
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Technical Service Information

TRANSMISSION RANGE SWITCH SCHEMATIC
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SHIFT QUADRANTS

Selector Lever )
The appearance of the selector lever, as shown in

Figure 25, will vary between the different vehicle
applications. However, the operation and function
remains the same with the use of the TR-60SN.

Steering Wheel Paddles
Steering wheel paddles are available as options,as

shown i Figure 25, and they also will vary in
appearance with the different vehicle applications.
However, operation and function remains the same
with the TR-60SN.

Selecror Lever Positions

P When the "Park" position is selected, there is no
powerflow through the transmission. The parking
pawl 1s engaged which locks the output shaft to the
case. The engine can be started and the ignition key
can be removed.

R When the "Reverse" position is selected, the
vehicle can be operated in a rearward direction at a
reduced gear ratio.

N When the "Neutral" position is selected. there is no
powerflow through the transmission. The output
shaft is not held and is free to rotate and the engine can
be started. This position can also be selected while
the vehicle is moving, to restart the engine if that
becomes necessary.

D The "Drive" position is the normal position for
most forward gear operations. The Drive position
provides automatic upshifts and downshifts, apply
and release of the converter clutch, and maximum fuel
economy during normal operation. Drive range
allows the transmission to operate in each of the six
forward gear ratios. Downshifts are available for safe
passing, by depressing the accelerator.

The "Tiptronic" in the Touareg is available in the
selector lever as well as the steering wheel, by moving
the selector lever to the right out of the "D" position.

S  When the "Sport" position is selected, the lock
button must be pressed to shift into "S", the TCM will
select gears automatically using a performance
oriented shifting program.

When the shift lever in the "S" position and moved
into the right hand selector gate, it enables the driver
to select the range of gears by tapping the selector
lever towards the "-" or "+" to cause the transaxle to

downshift orupshift.

Technical Service Information

S - Cont'd _ _ _
On models equipped with the steering wheel
paddles, the paddles are used to upshift and downshift

the transmission manually, instead of the shift lever.

TYPICAL SHIFT QUADRANT

Lock Bun‘{‘ ; ‘;

iy

Thumb Paddles

Downshift
Paddle

Upshift
Paddie

Copyright © 2010 ATSG

Figure 25
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TIPTRONIC UPSHIFT AND DOWNSHIFT
Steering Wheel Paddles

Steering wheel paddles are available as options.as
shown in Figure 25, and they also will vary in
appearance with the different vehicle applications.
However, operation and function remains the same
with the TF-60SN. These operational paddles are
found in the steering wheel on the left and right hand
side, as shown in Figure 25.

Upshifts and downshifts occur by tapping the
appropriate paddle. The shift signals are an input to
the TCM, which in turn carries out the request.

If the Tiptronic paddles in the steering wheel are
operated while in automatic mode, the TCM enters
"Tiptronic Mode". If the paddles are not operated, the
TCM returns to the automatic mode after a
preprogramed amount of time.

In case of a signal failure, no Tiptronic functions are
possible using the steering wheel paddles.

Tiptronic Shifting Strategy

® - Automatic upshifts when the maximum RPM is
reached.

o - Automatic downshifts when the RPM falls
below the programed minimum RPM.

¢ - Kickdown shifting available.

e - Acceleration from standing start in second gear
by selecting 2nd before accelerating.

e - Upshift or downshift prevention.

LED Display On Instrument Panel

These vehicles are also equipped with an LED
display on the instrument panel that will display the
gear selected with the selector lever, as shown in
Figure 26.

When the vehicle is first started, the display will be
"P", as shown in Figure 26. Ifreverse is selected the
"R" will be displayed.

When Drive is selected for the automatic forward
mode the "D" will be displayed momentarily and will
then go to "1", as you are still in first gear. As you are
driving, the gear that the transaxle is in will be
displayed on the instrument panel.

When in the Tiptronic Mode, the gear selected by
pressing the paddles will be displayed in the
instrument panel. Keep in mind that 2nd gear starts
can be achieved using this feature. 3rd gear standing
starts are not allowed.

Technical Service Information

\\\\lira; \\\\\llri; /
W gp ) ST,
Ei; 130 N 1/1

Figure 26

Emergency "Limp' Mode

In mechanical emergency running mode, 3rd gear is
always engaged. Ifthe transmission is already in 4th,
Sth or 6th gear, the current gear i1s maintained until the
selector lever is placed into the neutral position and
the engine is stopped.

When starting off, 3rd gear is always engaged
whether the selector lever is in the D or S position.
Reverse is available.

System pressure is controlled to the maximum value;
the shifting elements are pressurized to maximum
shifting pressure. This results in a hard shift when
engaging the driving mode. The torque converter
lock-up clutch remains off.

Towing Restrictions
When towing, the ATF pump is not operated, and
therefore rotating components are not lubricated. To
avoid severe damage to the transaxle, the following
conditions must be met:
e - The selector lever must be in the “N” Neutral
position.
e - Towing speed mustnotexceed 31 mph
(50km/h).
e - Vehicle must not be towed further than 31 miles
(50 km).

Copyright © 2010 ATSG
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Technical Service Information

VOLKSWAGEN "VAG" DIAGNOSTIC TROUBLE CODES
vAG DESCRIPTION
00258 | N88-SV'1 Shift Solenoid 1, Circuit Error (Open or Short)
00260 | N89-SV2 Shift Solenoid 2, Circuit Error (Open or Short)
00262 | N90- SV3 K3 Control Solenoid Circuit Error (Open or Short)
00264 | N91-SV4 Torque Converter Clutich PWM Solenoid, Circuit Error (Open or Short)
00266 | N92-SV35, K1 Control Solenoid Circuit Error (Open or Shori)
00268 | N93-SV6 Pressure Control Solenoid, Circuit Error (Open or Short)
00293 | Transaxle Range (TR) switch F125, circuit malfunction (Implausible signal)
00300 | Transmission Fluid Temp, (G93) circuit malfunction (Open or Short)
00348 | N282-SV9, K2 Control Solenoid Circuit Error (Open or Short)
00349 | N283-SV10, B1 Control Solenoid Circuit Error (Open or Short)
00364 | System Voltage too Low
00453 | Function restriction because of excess Trans Fluid Temp.
00529 | TCM to ECM Error, No Engine Speed Signal G28
00541 | ATF temp too high
00777 | Throttle Position Sensor, No Signal CAN bus connection interupted
01045 | Tiptronic Switch F189 implausible signal
01166 | Engine Torque signal no signal from ECM
01192 | Torque Converter Clutch mechanical fault (slip)
01236 | Selector Lever Lock Solenoid, Circuit Error N110 (Open or Short)
01312 | Drive Train Data Bus Fault, No Communication
01314 | Engine Control Module, DTC present
01316 | ABS Module, No Communication, or ignition switched on with TCM unplugged
01679 | Speed signal from ABS Front Left wheel implausible
01680 | Speed signal from ABS Front Right wheel implausible
01681 | Speed signal from ABS Rear Left wheel implausible
01682 | Speed signal from ABS Rear Right wheel implausible
01683 | Wheel speed signals/vehicle speed implausible
65535 | Control Module Faulty, (TCM)
Copyright © 2010 ATSG
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Technical Service Information

VOLKSWAGEN "VAG" TO 0BD11 DIAGNOSTIC TROUBLE CODES
VAG oeon DESCRIPTION
16988 | P0604 TCM faulty
16989 | P0605 TCM faulty
16997 | P0613 TCM faulty
17084 | P0700 | TCM faulty
17089 | P0705 Multifunction Trans Range sensor F125 electrical fault
17090 | P0706 Multifunction Trans Range sensor F125 implausible signal
17095 | P0O711 Trans Fluid Temp G93 fault in electrical circuit
17096 | P0712 Trans Fluid Temp G93 signal too low
17097 | PO7I3 Trans Fluid Temp G93 signal too high
17099 | PO715 Input Speed sensor G182 circuit fault
17100 | P0716 Input Speed sensor G182 Implausible signal
17101 | P0717 Input Speed sensor G182 no signal
17105 | P0721 Qutput Speed sensor G195 circuirt fault
17109 | P0725 Engine Speed sensor G28 circuit faulf from ECM
17113 | P0729 Clutch of indicated gear is faulty (wrong ratio, slip)
17114 | P0730 Clutch of indicated gear is faulty (wrong ratio, slip)
17115 | P0731 Ist Gear (wrong ratio, slip)
17116 | P0732 2nd Gear (wrong ratio, slip)
17117 | P0733 3rd Gear (wrong ratio, slip)
17118 | P0734 4th Gear (wrong ratio, slip)
17119 | P0735 5th Gear (wrong ratio, slip)
17132 | P0748 N91-SV4 Torque Converter Clutch PWM Solenoid, Circuit (Open or Short)
17135 | P0751 N88-SV1 Shift Solenoid 1, Circuit Error (Open or Short fo ground)
17136 | P0752 N88-SV1 Shift Solenoid 1, Circuit Error (Short to Battery voltage)
17137 | P0O753 N88-SV1 Shift Solenoid 1, Electrical Circuit fault
17140 | PO756 N89-8V2 Shift Solenoid 2, Circuit Error (Open or Short fo ground)
17141 | P0O757 N89-SV2 Shifi Solenoid 2, Circuit Error (Short to Battery voltage)
17182 P0O798 N93-SV6 Pressure control Circuit Error (Open or Short)
17195 | P0811 Heavy Clutch Slip
17224 | P0840 Trans pressure sensor 1 G193 mechanical fault (model dependant)
17225 | P0841 Trans pressure sensor 1 G193 open or short/implausible (model dependant)
17226 | P0842 Trans pressure sensor 1 G193 short fo ground (model dependant)
17299 | P0845 Trans pressure sensor 2 G194 mechanical fault (model dependant)
17230 | P0846 Trans pressure sensor 2 G194 open or short/implausible (model dependant)
17231 | P0847 Trans pressure sensor 2 G194 short to ground (model dependant)
Copyright © 2010 ATSG

Figure 29
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VOLKSWAGEN "VAG" TO 0BD11 DIAGNOSTIC TROUBLE CODES
VAG oeon DESCRIPTION
18010 | P1602 Voltage supply too low
18255 | P1847 DTC in ABS problem
18554 | P2122 Throttle position sensor signal foo low G79
19146 | P2714 N91-SV4 Torque Converter Cluich PWM Solenoid, Circuit (Open or Short)
19147 | P2715 N91-SV4 Torque Converter Clutich PWM Solenoid, Circuit (Short to B+)
19148 | P2716 N91-SV4 Torque Converter Clutch PWM Solenoid, electrical circuit fault
19155 | P2723 N92-SV5 K1 Clutch control Solenoid, Circuit (Open or Short)
19156 | P2724 N92-SV5 K1 Clutch control Solenoid, Circuit (Short to B+)
19157 | P2725 N92-SV5 K1 Clutch control Solenoid, electrical circuit fault
19164 | P2732 N93-SV6 Pressure conitrol Solenoid, Circuit (Open or Short)
19165 | P2733 N93-SV6 Pressure control Solenoid, Circuit (Short to B+)
19166 | P2734 N93-SV6 Pressure control Solenoid, electrical circuit fault
Copyright © 2010 ATSG

Figure 30

LINE PRESSURE SPECIFICATIONS

"Observed" Pressure Specifications

Selector Taps Specifications in psi

Lever Required KI K3 B2
"D" Idle K1 & B2 | 54-60 0.9
"D" Idle (Tiptronic) K1 & B2 | 104-106 23-28
"D" Stall* K1 & B2 | 146-160 0.9
"D" Stall (Tiptronic)*| K1 & B2 | 187-190 53-55
"R'" Idle K3 & B2 80-85 80-85
"R" Stall* K3 & B2 270-275 270-275

*="D" & "R" Stall, at approx 2300 rpm, the PCM cuts fuel fo engine.

Other "Observed" Pressures
Lube Pressure 4-8 psi, 8-10 psi in 6th gear

Note: Pressure specifications listedin the chart above may vary slightly depending on year, engine size,
vehicle model, and the TCM calibrations. Referto Figure 32 for pressure tap locations.

Copyright © 2010 ATSG
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B2 Clutch
"Small" Cavity

B2 Cluteh
"Large" Cavity

)

K1 Cluteh

PRESSURE TAP LOCATIONS AND IDENTIFICATION

"From Cooler"

0 \ N
=\

"To Cooler"

K3 Clutch

B1 Clutch
0 9 0
N\
)
=\ A @ Fill Plug
© al
D 9 Sy K2 Clutch
G ® (If Presenti)
~10 I~
=
) @ TCC Apply
@ (If Present)
"3-Port"
i Converter Out Converter
% A0 (r Present) f Models Only
[)) Converter In
(If Present)
Copyright © 2010 ATSG
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(= -
( |
i 1 o
00O 0o Cc o
o o
Case For 16 Bolt Oil Pan

\o/ o/
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FLUID PASSAGE IDENTIFICATION

Transmission Case

We have seen 2 different styles of the transmission case
in 2 different locations. First, the number of pan bolts
vary between 8 and 16, as shown in Figure 33. Second,
there is a variance on the converter housing side of the
case, as shown in Figure 35 and 36. Notice in Figure 36
the pump suction and pressure passages that are fed
outside the case and into the converter housing. This
will also effect the converter housing as it will require 2
"O" ring seals between the case and converter housing,
as shown in Figure 34.

The valve body side case passages are the same
regardless of which case you have and passage
identification is shown in Figure 37. Notice also mn
Figure 37, that the B2 clutch piston is a 2 cavity piston
like the THM 400 direct piston. The B2 clutch piston
requires 3 "O" ring seals.

Suction

Pump
Pressure

Copyright © 2010 ATSG
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Figure 34
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16 BOLT PAN CASE PASSAGE IDENTIFICATION, PUMP SIDE

B2 Clutch
"Small” Cavity

B2 Clutch
"Large" Cavity

B1I Clutch

Lube Torque Converter "In"

K3 Clutch Torque Converter "Out"

[ TCC Apply

B1 Clutch

KI Clutch /

|~ Pump Pressure Out

i Pump Suction

Copyright © 2010 ATSG

Figure 35

& PAN BOLT CASE PASSAGE IDENTIFICATION, PUMP SIDE

B2 Cluteh
"Small" Cavity

B2 Cluteh
"Large'" Cavity

B1 Clutch

Lube Torque Converter "In"

K3 Cluteh

BI Clutch

KI Clutch /

Pump Suction Pump Pressure Out

Copyright © 2010 ATSG

Figure 36
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CASE PASSAGE IDENTIFICATION, VALVE BODY SIDE

Bl K1 . "Our'
Cluich Claich Pump Suction Pump Pressure "Out
K3 X \
Clutch o \ \ / © TCC Apply

Torque

/ Converter "Out"

Torque
Converter "In"

Lube \

"To Cooler'"

"From Cooler"

p—

B2 Clutch
"Small" Cavity

Lube Clutch
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Figure 37
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SAFETY PRECAUTIONS

Service information provided in this manual by
ATSG is intended for use by professional, qualified
fechnicians. Attempting repairs or service without
the appropriate training, tools and equipment could
cause injury toyou or others.

The service procedures we recommend and
describe in this manual are effective methods of
performing service and repair on this unit. Some of
the procedures require the use of special tools that
are designed for specific purposes.

This manual contains CAUTIONS that you must
observe carefully in order to reduce the risk of injury
to yourself or others. This manual also contains
NOTES that must be carefully followed in order fo
avoid improper service that may damage the vehicle,
fools and/or equipment.

WARNING: At time of this printing, there are noft
any new "hard parts" available from the
manufacturer for this unit. Only source will be used
aftermarket suppliers.

Technical Service Information

TRANSMISSION DISASSEMBLY

Note: The illustrations provided in the Assembly
and Disassembly section, areof a VW "09D"
model with the 3 port converter, but procedures
arethe same on all "09D " models.

L

The transmission should be steam cleaned
on the outside, toremove any dirt and grease
before disassembly begins.

. This transmission can be disassembled very

easily on a work bench without the benefit of
holding fixture for rotation.

.Remove torque converter from transmission, as

shown in Figure 38.

Caution: Use carewhenremoving the forque
converter,to avoid personal injury and/or
damage to converter, as it is heavy.

4. Record the torque converter code letters, to

determine 2 port or 3 port design, for future
reference.

Continued on Page 32

1 TORQUE CONVERTER ASSEMBLY.

Copyright © 2010 ATSG

Figure 38
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TRANSMISSION DISASSEMBLY (CONTD)

5.Remove the 22 converter housing retaining bolts,
which is the outer row, as shown in Figure 39,
using a 12 MM socket.
Note: Four of the converter housing bolts
are behind the face of housing, as shown in
Figure 39.
6. Remove torque converter housing, as shown in
Figure 40, by tapping with a mallet as necessary.
7. Remove and discard the turbine shaft "O" ring,
as shown in Figure 40.
Note: Turbine shaft "O" ring is used on the
3 port converter models only.

Continued on Page 33

Technical Service Information

CONVERTER HOUSING BOLT LOCATIONS

4 Behind Face Of Bell Housing Here
22 Total

Copyright © 2010 ATSG

AEODOCTD50E, l

2 CONVERTER HOUSING.
3 CONVERTER HOUSING BOLTS, 30 MM (1.181") (22 REQ).
225 TURBINE SHAFT"O"RING (3 PORT MODELS ONLY).

Copyright © 2010 ATSG

Figure 39

Figure 40

32 AUTOMATIC TRANSMISSION SERVICE GROUP



P4ATSE Technical Service Information

TRANSMISSION DISASSEMBLY (CONTD)

8. Some models of the "09D" family route line
pressure through the converter housing and will
have two "O" ring seals on the back side of the
converter housing, as shown in Figure 41.

9.Remove the acorn nut and debris shield from
the transmission range (multifunction) switch, as
shown in Figure 42.

10. Remove the two range switch retaining bolts, as
shown inFigure 42, and slide TRS off of manual
shaft.

Note: If the range (multifunction) switch is
removed or replaced, a position fo the manual
selector shaft must be set using a special tool
available from Volkswagen.

Continued on Page 34

5 TRANSMISSION MULTIFUNCTION (RANGE) SWITCH (F125).
6 SWITCH RETAINING BOLTS, 16.9 MM (0.665"), 2 REQUIRED.
7 MOISTURE/DEBRIS SHIELD.

8 MOISTURE/DEBRIS SHIELD ACORN RETAINING NUT.

Copyright © 2010 ATSG

Figure 42

Suction

Pump
Pressure
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Figure 41
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TRANSMISSION DISASSEMBLY (CONT'D)

11.Ifyou are working on a4WD model, you can
remove the rear seal now or you can wait until
you have the output shaft outas it is easier to
remove at that point (See Figure43).

12. However, if you are working on a 2WD model,
you must remove the driveshaft yoke nut and the
driveshaft yoke, as shown in Figure 44, before
you canremove the output shaft.

13. Remove the eight mounting plate retaining bolts
and the mounting plate, as shown in Figure 44.

14. Again, you can remove the rear seal now or wait
until you have the output shaft out.

Continued on Page 35

Technical Service Information

4WD MODELS ONLY

13

13 REAR TRANSMISSION SEAL.

Copyright © 2010 ATSG

2WD MODELS ONLY

2

9 DRIVESHAFT YOKE RETAINING NUT.
10 DRIVESHAFTYOKE.
11 MOUNTING PLATE RETAINING BOUS (8 REQUIRED).
12 MOUNTING PLATE.
13 REAR TRANSMISSION YOKE SEAL.

Copyright © 2010 ATSG

Figure 43
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Figure 44
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17 15

14 ATF CHECKPLUG "O" RING SEAL.

15 ATF CHECK PLUG.

16 OILPAN DRAIN PLUG SEAL WASHER.

17 OILPAN DRAIN PLUG.

18 OILPAN RETAINING BOLTS, 24 MM (.945"), 8 OR 16 REQUIRED.

19 OILPAN (MODEL SENSITIVE, 8 OR 16 RETAINING BOLTS).

20 OILPAN GASKET (MODEL SENSITIVE, 8 OR 16 RETAINING BOLTS).
Copyright © 2010 ATSG

Technical Service Information

TRANSMISSION DISASSEMBLY (CONT'D)

15. Remove the oil pan and oil pan gasket, as shown
in Figure 45.
Note: There are 2 different oil pans and cases,
oneversion has 8 bolts and one has 16 bolrts, as
shownin Figure 33.

16. Remove the 3 filter retaining bolts and the oil
filter, as shown in Figure 46.

17. Remove and discard the oil filter to valve body
"O"ring seal, as shown in Figure 46.

Continued on Page 36

21 OILFILTER RETAINING BOLTS, 12.0 MM (0.472") (3 REQUIRED).
22 OILFILTER ASSEMBLY.
23 OILFILTER TO VALVE BODY "O" RING SEAL.

Copyright © 2010 ATSG

Figure 45
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TRANSMISSION DISASSEMBLY (CONTD)

18. Remove the TFT sensor retaining bracket bolt
and remove the sensor from valve body bore. as
shown in Figure 47.

Note: Before removing any solenoid connectors
log the colors of the wires fo each solenoid to
avoid any mis-assembly concerns.

19. Disconnect all solenoid connectors, both switch
connectors (ifused) and White OSS connector,
as shown inFigure 47.

20. Disconnect Yellow connector from ISS located
on the oil pump, as shown in Figure 47.

Note: Follow the Red and White wires down
tfothe connector.

21. Remove the pass-thru case connector retaining
bolt, as shown in Figure 48.

22. Remove both pass-thru case connector and wire
harness assemblies, as shown in Figure 48, and
remove and discard the 3 "O" ring seals.

Continued on Page 37

ourPuT
SPEED
SENSOR
CONNECTOR

INPUT SPEED SENSOR
CONNECTOR, DOWN
AT THE OIL PUMP

325 TFT SENSOR RETAINING BRACKETBOLT, 12.0 MM (0.472").
326 TFT SENSOR RETAINING BRACKET.

Copyright © 2010 ATSG

Technical Service Information

16-WAY
SOLENOID
CONNECTOR

CONNECTOR

=3 .E = ¥ i ﬁ%
Z- Rt = .

24 8-WAY CASE CONNECTOR AND HARNESS ASSEMBLY.
25 14-WAY CASE CONNECTOR AND HARNESS ASSEMBLY.
26 CASE CONNECTOR RETAINING BOLT/STUD.

Copyright © 2010 ATSG

Figure 47

Figure 48
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TRANSMISSION DISASSEMBLY (CONTD)

23. Remove the White OSS harness connector from
the solenoid pin retaining bracket, as shown in
Figure 49, using a pick.

24. Lay the OSS harness and white connector over
the panrail, as shown in Figure 49.

25. Remove only the 14 valve body to case retaining
bolts from the locations shown in Figure 50.
Note: Notice that there are 2 different lengiths
of valve body retaining bolrs.

Continued on Page 38

VALVE BODY TO CASE BOLT LOCATIONS

REMOVE WHITE
CONNECTOR FROM
THIS BRACKET

WHITE OSS HARNESS

CONNECTOR
A=39.8MM (1.566") IN LENGTH.
B=28.0MM (1.102) INLENGTH.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 49 Figure 50
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TRANSMISSION DISASSEMBLY (CONTD)

26. Remove the valve body assembly, as shown in 28. Remove output speed sensor and wire harness
Figure 51, and set aside for component rebuild. assembly from case, as shown in Figure 52.
27. Remove the bolts from the output speed sensor
and output speed sensor wire harness retainer, as
shown in Figure 52.
Continued on Page 39

31 OUTPUT SPEED SENSOR AND CONNECTOR ASSEMBLY.

29 VALVE BODY TO CASE BOLT 28.0 MM (1.102") LONG (11 REQ). 32 OSS AND RETAINER BOLTS, 11.5 MM (0.452") LONG (2 REQ).
30 VALVE BODY TO CASE BOLT, 39.8 MM (1.566") LONG (3 REQ). 33 OUTPUT SPEED SENSOR HARNESS RETAINER.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 51 Figure 52

38 AUTOMATIC TRANSMISSION SERVICE GROUP




P4ATSG Technical Service Information

TRANSMISSION DISASSEMBLY (CONTD)

29. Remove the ten oil pump retaining bolts, as
shown in Figure 53.

30. Install slide hammers into o1l pump in positions SLIDE HAMMERS
shown in Figure 54.

31. Using the slide hammers to loosen the oil pump
and remove oil pump as shown in Figure 54.

32. Set oil pump aside for component rebuild.

33. Remove the number 1 plastic thrust washer, as
shown in Figure 54.
Note: Thrust washer may be stuck to back of
oilpump.
Important: If the washer did come offwith the
oil pump, put it back on the K3 clutch housing
and measure distance from straight edge fo
thrustwasher, as shown in Figure 54. Record
this measurement to verify proper re-assembly.

34. The entire B1 clutch pack and snap ring must be
removed "before" you can remove the K3 clutch
housing.

Continued on Page 40

MEASUREMENT TO
VERIFY RE-ASSEMBLY

SEODOFIDE0E,

34 OILPUMP RETAINING BOLTS, 34.5 MM (1.358") LONG (10 REQ). 72 NUMBER 1 THRUSTWASHER (PLASTIC).
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 53 Figure 54
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TRANSMISSION DISASSEMBLY (CONT'D)

35.Remove the B1 clutch cushion plate, as shown
in Figure 55.

36. Remove the B1 clutch apply plate, as shown in
Figure 55.

37.Remove the B1 clutch friction and steel plates,
as shown in Figure 55.
Note: Two picks will be handy for these steps.

85 38. Remove the B1 clutch backing plate. as shown
in Figure 55.
39. Remove the B1 clutch backing plate snap ring
from case, as shown in Figure 56.
Continued on Page 41
8 — 86
88

89

;
u

JEODOT IO S0E .

84 B1 CLUTCH "BELLVILLE" CUSHION PLATE.

85 B1 CLUTCH APPLY PLATE, 4.0 MM (.158") THICK.

86 B1 CLUTCH FRICTION PLATES (QTY VARIES).

87 B1 CLUTCH STEEL PLATES, 2.0 MM (.079") THICK (QTY VARIES).

88 B1 CLUTCH BACKING PLATE, 4.6 MM (.181") THICK. 89 B1 CLUTCH BACKING PLATE SNAPRING, 2.5 MM (.099").
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 55 Figure 56
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TRANSMISSION DISASSEMBLY (CONTD)

40.Now, you can remove the K3 clutch housing, as 41.Remove the number 1 plastic thrust washer from
shown in Figure 57. K3 clutch housing and set K3 housing aside for
Note: Do not lose the number 2 thrust washer component rebuild.
hardenedrace (See Figure 57), may be stuck Note: Number 1 thrust washer may have been
fo K3 balance piston. stuck to oil pump.

42.Remove turbine shaft and the complete front
planetary system as an assembly, as shown in
Figure 58.

Continued on Page 42

200

Turbine Shaft And
Front Planet Assembly

LENOOCTO502 .

)
72 NUMBER 1 THRUST WASHER (PLASTIC).

200 K3 CLUTCH HOUSING ASSEMBLY.
207 NUMBER 2 THRUST WASHER HARDENED RACE.

Copyright © 2010 ATSG Copyright © 2010 ATSG

Figure 57 Figure 58
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213

214

215

213 NUMBER 3 THRUSTWASHER (PLASTIC).

214 FRONT PLANETARY SUN GEAR.

215 FRONT PLANETARY CARRIER ASSEMBLY.

216 NUMBER 4 THRUSTWASHER (PLASTIC).

217 NUMBER 5 THRUST BEARING FRONT RACE.

218 NUMBER 5 THRUST BEARING.

219 NUMBER 5 THRUST BEARING REAR RACE.

224 TURBINE SHAFT & FRONT PLANETARY RING GEAR ASSEMBLY.

Copyright © 2010 ATSG
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TRANSMISSION DISASSEMBLY (CONT'D)

43. Seperate the front planetary components, as
shown in Figure 59, and set aside for component
rebuild section.

44.Remove the K1 clutch housing and the number 6
thrust bearing and race, as shown in Figure 60.
Note: Number 6 thrust bearing may be stuck
fo bottom of ring gear on turbine shafi.

45. Setthe K1 clutch housing aside for component
rebuild section.

Continued on Page 43

AEMOCTOS0T,

228 NUMBER 6 THRUST BEARING.
229 NUMBER 6 THRUST BEARING RACE.
230 K1 CLUTCH HOUSING ASSEMBLY.

Copyright © 2010 ATSG

Figure 59

Figure 60
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TRANSMISSION DISASSEMBLY (CONTD)

46. Remove the K1 clutch hub and the number 7
thrust bearing and race, as shown in Figure 61.
Note: Number 7 thrust bearing may be stuck
to bottom of K1 clutch housing.

47.Remove the number 8 thrust bearing and race, as
shown inFigure 61.

Note: Number 8 thrust bearing race may be
stuck to bottom of K1 clutch hub.

Technical Service Information

48.Remove large rear sun gear and shell assembly,

as shown in Figure 62.

49. Remove the number 9 thrust bearing and thrust

thrust bearing race, as shown in Figure 62.
Note: Number 9 thrust bearing may be stuck
fo bottom of large rear sun gear.

Continued on Page 44

402

400 NUMBER 7 THRUST BEARING.

401 NUMBER 7 THRUST BEARING RACE.
402 K1 CLUTCHHUB.

403 NUMBER 8 THRUST BEARING RACE.
404 NUMBER 8 THRUST BEARING.

Copyright © 2010 ATSG

405 LARGE REAR SUN GEAR AND SHELL ASSEMBLY.
406 NUMBER 9 THRUST BEARING.
407 NUMBER 9 THRUST BEARING RACE.
Copyright © 2010 ATSG

Figure 61

Figure 62
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TRANSMISSION DISASSEMBLY (CONTD)

50. Remove small rear sun gear and shaft assembly,
as shown in Figure 63.

51. Remove the number 10 thrust bearing and race,
as shown in Figure 63.
Note: Number 10thrust bearing race may be
stuck to bottom of sun gear and the number 10
bearing may remain in rear planetary carrier.

52.Remove the F1 sprag outer race snap ring from
the transmission case, as shown in Figure 64.

53. Remove the F1 sprag inner race snap ring from
the rear planetary carrier splines, as shown in
Figure 64, using snap ring pliers.

Technical Service Information

54. Remove the F1 sprag assembly from the case, as

shown in Figure 64.
Note: Picks will once again be handy for sprag
removal.

55. Set the F1 sprag assembly aside for component

rebuild section.

Continued on Page 45

450

451

AEMOCTOS0E

450 SMALL REAR SUN GEAR.
451 NUMBER 10 THRUST BEARING RACE.
452 NUMBER 10 THRUST BEARING.

Copyright © 2010 ATSG

408

408 F1 SPRAG OUTER RACE SNAPRING, 1.19 MM (.047") THICK.
409 F1 SPRAG INNER RACE SNAPRING, 1.19 MM (.047") THICK.
413 F1 SPRAG ASSEMBLY COMPLETE.

Copyright © 2010 ATSG

Figure 63

Figure 64
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417

417 B2 CLUTCH BACKING PLATE SNAP RING, 2.5 MM (.099") THK.
418 B2 BACKING PLATE, STAMPED "63", 6.32 MM (.248") THICK.
419 B2 CLUTCH FRICTION PLATE (QUANITY VARIES).

420 B2 CLUTCH STEEL PLATES, 1.82 MM (.072") THICK.

421 B2 APPLY PLATE, STAMPED "50", 5.05 MM (.199") THICK.

Copyright © 2010 ATSG
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TRANSMISSION DISASSEMBLY (CONT'D)

56. Remove the B2 clutch backing plate snap ring,
as shown in Figure 65.

57. Remove the B2 clutch backing plate, as shown
in Figure 65.

58. Remove the B2 clutch friction and steel plates,
as shown in Figure 65.

59. Remove the B2 clutch apply plate, as shown in
Figure 65.

60. Remove the rear planetary carrier assembly, as
shown in Figure 66.

Continued on Page 46

453 REAR PLANETARY CARRIER ASSEMBLY.

Copyright © 2010 ATSG

Figure 65

Figure 66
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TRANSMISSION DISASSEMBLY (CONT'D)

61. Seperate rear planetary carrier parts, as shown
mFigure 67.

Note: Number 10thrust bearing race may be
stuck to back side of small rear sun gear.

62. Remove rear planetary ring gear, output shaft
and K2 clutch housing as an assembly, as shown
in Figure 68, and set aside for the component
rebuild section.

Note: Number 11 front thrust bearing race
may be stuck to back side of the rear planetary
carrier.

Continued on Page 47

Technical Service Information

453

415 SPLIT"WAVE" SPRING.

416 SPRAG INNER RACE SPACER (6 TEETH ON INSIDE DIAMETER).
451 NUMBER 10 THRUST BEARING RACE.

452 NUMBER 10 THRUST BEARING.

453 REAR PLANETARY CARRIER ASSEMBLY.

Copyright © 2010 ATSG

REAR RING GEAR,
OUTPUT SHAFT AND
K2 CLUTCH HOUSING

ASSEMBLY

454 NUMBER 11 FRONT THRUST BEARING RACE.
455 NUMBER 11 THRUST BEARING.
456 NUMBER 11 REAR THRUST BEARING RACE.

Copyright © 2010 ATSG

Figure 67

Figure 68
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TRANSMISSION DISASSEMBLY (CONTD)

The output shafi, the rear planetary ring gear and the
K2 clutch housing are removed as an assembly and
installed as an assembly. The K2 clutch housing
cannot be removed with out seperating the rear
planetary ring gear from the output shaft. They are
connected with an internal snap ring in the output
shaft that locks into an internal groove in the rear
planetary ring gear.

63. Squeeze the internal snap ring together using a
pair of needle nose pliers, as shown in Figure 69,
torelease the rear planetary ring gear.

Note: An assistant may have to tap on the ring
geartomoveitoffthe snap ring.

64. Seperate the output shaft, rear planetary ring gear
and K2 clutch housing, as shown in Figure 70,
and set aside for the component rebuild process.
Note: The number 12 thrust bearing front race
may be stuck to the back of K2 clutch housing.

Continued on Page 48

501

462

458 NUMBER 12 THRUST BEARING FRONT RACE.
459 NUMBER 12 THRUST BEARING.

460 NUMBER 12 THRUST BEARING REAR RACE.

462 4WD OUTPUT SHAFT AND SNAP RING ASSEMBLY.
501 K2 CLUTCH HOUSING COMPLETE.

Figure 69

Figure 70
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465 NUMBER 13 THRUST BEARING.
466 NUMBER 13 THRUST BEARING RACE.

Copyright © 2010 ATSG

Technical Service Information

TRANSMISSION DISASSEMBLY (CONT'D)

65. Remove the number 13 thrust bearing and thrust
bearing race, as shown in Figure 71.
Note: Number 13 thrust bearing may be stuck
to back side of the output shaft.

66. Compress the B2 clutch piston return spring
assembly and remove the snap ring.
Note: Thisis a deep case and the compressor
from "Adapt-A-Case", shown in Figure 72,
gave great access to the snap ring and worked
very well.

67. Remove snap ring and return spring assembly
from the case, as shown in Figure 73.

CAUTION: The parking pawl and all linkage
"must" be removed from the case "before" the
B2 clutch piston can be removed, as the parking
pawlpasses through the piston.

Continued on Page 50

Figure 71

“THE DRUM BUDDY" BY ADAPT-A-CASE

Copyright © 2010 ATSG

SNAP RING
0.80 MM (0.031")
THICKNESS

AEMOTTDS0 .

422 B2 CLUTCH APPLY PISTON RETURN SPRING SNAP RING.
423 B2 CLUTCH APPLY PISTON.

Copyright © 2010 ATSG
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Figure 72

Figure 73
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108 TRANSMISSION CASE EXPLODED VIEW

100

106 OUTSIDE MANUAL LEVER.
107 LOCKING WASHER.

108 RETAINING NUT.

109 DETENT SPRING RETAINING BOLT 15.45 MM (0.608") LONG.
110 INSIDE DETENT SPRING.

111 INSIDE DETENT SPRING SPACER.

100 TRANSMISSION CASE ASSEMBLY. 112 ACTUATOR GUIDE RETAINING BOLT, 18.45 MM (0.726") (3 REQ).
101 MANUAL SHAFTSEALS (2 REQUIRED). 113 PARKING ROD ACTUATOR GUIDE.

102 PARKING ROD AND ACTUATOR ASSEMBLY. 114 PARKING PAWL RETURN SPRING.

103 ROLLED PIN. 115 PARKING PAWL PIVOTPIN.

104 INSIDE DETENT LEVER. 116 PARKING PAWL PIVOTPIN "E" CLIP

105 MANUAL SHAFT. 117 PARKING PAWL.
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Figure 74
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TRANSMISSION DISASSEMBLY (CONTD)

68. Remove the "rolled" pin from the inside detent
leverusing a 3/16" punch and hammer.

Note: Thereis asafety band around the inside
detent lever that must be removed first. Only
way fo gel it offis to break it and discard it.
The safety band will not be reused.

69. Remove the manual shaft from the right hand
side of case, as shown in Figure 74, by sliding it
out through the inside detent lever and case bore.

70. Remove the inside detent lever and park rod, as
shown in Figure 74.

Note: Itis not necessary to remove the inside
detent spring unless damaged.

71. Remove the 3 bolts from park rod guide and
remove park rod guide, as shown in Figure 74.

AEMOrIOE0Z

472 B2 CLUTCH APPLY PISTON.

Copyright © 2010 ATSG

Technical Service Information

72. Rotate park pawl to straight up position which
will relieve the return spring tension.

73. Remove the park pawl return spring, park pawl
pivot pin and park pawl, as shown in Figure 74.

74. Now, you can remove the B2 clutch apply piston,
as shown in Figure 75.
Note: There are two passages to the B2 cluich
piston that can be charged with air to loosen
the piston, as shown in Figure 76.

75. Remove and discard the manual shaft seals and
notice that there is one on each side of the case.

Continued on Page 51

B2 CLUTCH PASSAGE IDENTIFICATION

o \ko
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Figure 75

Figure 76
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TRANSMISSION DISASSEMBLY (CONTD)

76. Remove and discard the three "O" ring seals on
the B2 clutch piston, as shown in Figure 77.
77.Remove and discard the rear transmission seal,
as shown in Figure 78.

78. The rear transmission bearing is retained with a
snap ring, as shown in Figure 78.

79. Replace the rear transmission ball bearing as
necessary.
Note: The 2WD and 4WD rear ball bearings
have different inside diameters.

This Concludes
Transmission Disassembly

Technical Service Information

424 B2 CLUTCH APPLY PISTON.

425 B2 CLUTCH PISTON OUTER "O" RING SEAL.

426 B2 CLUTCH PISTON INTERMEDIATE "O" RING SEAL.
427 B2 CLUTCH PISTON INNER "O" RING SEAL.

Copyright © 2010 ATSG

13 REAR TRANSMISSION SEAL.
467 REAR BALL BEARING RETAINING SNAP RING.
468 REAR BALL BEARING.
469 HOLLOW DOWELPINS (2 REQUIRED).

Copyright © 2010 ATSG

Figure 77

Figure 78
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COMPONENT REBUILD
TRANSMISSION CASE ASSEMBLY

1. Install three new "O" ring seals onto B2 clutch
apply piston, as shown in Figure 79, and lube
with small amount of Trans-Jel®.

2. Lubricate case seal surfaces with a small amount
of Trans-Jel®, to prevent seal damage.

3. Install the B2 clutch apply piston into the case,
as shown in Figure 80.

Note: Piston must be installed with large rab at
the 12-0- Clock position and the park pawl
window at 6-0-Clock, as shown in Figure 80.

Technical Service Information

4. Install the return spring assembly and snap ring,
as shown in Figure 80.
5. Compress the return spring assembly and install

the snap ring into case groove and ensure it is
fully seated.

Continued on Page 53

D
D
P

424 B2 CLUTCH APPLY PISTON.

425 B2 CLUTCH PISTON OUTER "O" RING SEAL.

426 B2 CLUTCH PISTON INTERMEDIATE "O" RING SEAL.
427 B2 CLUTCH PISTON INNER "O" RING SEAL.

Copyright © 2010 ATSG

422

423

TAB AT
12-O-CLOCK
POSITION

424

PARK PAWL
WINDOW

AENOOC 19502,

422 B2 CLUTCH RETURN SPRING SNAP RING (0.80 MM (.031") THK.
423 B2 CLUTCH RETURN SPRING ASSEMBLY.
424 B2 CLUTCH APPLY PISTON AND SEALS ASSEMBLY.

Copyright © 2010 ATSG

Figure 79

Figure 80
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COMPONENT REBUILD (CONTD)
TRANSMISSION CASE ASSEMBLY (CONTD)

6. Install new rear ball bearing as necessary, as
shown in Figure 81.

Note: The 2WD and 4WD rear ball bearings
have different inside diametfers.

7. Install the rear ball bearing retaining snap ring
nto case groove, as shown in Figure 81.

. Install new rear transmission seal, as shown in
Figure 81, using the proper seal driver.

9. Install the inside detent lever spacer and detent
spring, ifitwasremoved (See Figure 82), and
torqueto 11 N'm (97 in.1b.).

10. Install f/wo new manual shaft seals, as shown in
Figure 82.

Technical Service Information

11. Install the parking pawl and park pawl pivot pin
into the case, as shown in Figure 82.

12. Rotate parking pawl on pivot pin to the straight
up position and install return spring over pivot
pin, against "E" clip and under parking pawl.

Continued on Page 55

13 REAR TRANSMISSION SEAL.
467 REAR BALL BEARING RETAINING SNAP RING.
468 REAR BALLBEARING.
469 HOLLOWDOWELPINS (2 REQUIRED).

Copyright © 2010 ATSG

101 MANUAL SHAFT SEALS (2 REQUIRED).

109 DETENT SPRING RETAINING BOLT 15.45 MM (0.608") LONG.
110 INSIDE DETENT SPRING.

111 INSIDE DETENT SPRING SPACER.

114 PARKING PAWLRETURN SPRING.

115 PARKING PAWL PIVOT PIN.

116 PARKING PAWLPIVOTPIN"E" CLIP

117 PARKING PAWL.

Copyright © 2010 ATSG

Figure 81
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100 TRANSMISSION CASE ASSEMBLY.

108 TRANSMISSION CASE EXPLODED VIEW

106 OUTSIDE MANUAL LEVER.
107 LOCKING WASHER.
108 RETAINING NUT.

110 INSIDE DETENT SPRING.
111 INSIDE DETENT SPRING SPACER.

10T MANUAL SHAFTSEALS (2 REQUIRED). 113 PARKING ROD ACTUATOR GUIDE.
102 PARKING ROD AND ACTUATOR ASSEMBLY. 114 PARKING PAWL RETURN SPRING.
103 ROLLED PIN. 115 PARKING PAWL PIVOT PIN.

104 INSIDE DETENT LEVER. 116 PARKING PAWLPIVOTPIN "E" CLIP
105 MANUAL SHAFT. 117 PARKING PAWL.

100

109 DETENT SPRING RETAINING BOLT 15.45 MM (0.608") LONG.

112 ACTUATOR GUIDE RETAINING BOLT, 18.45 MM (0.726") (3 REQ).

Copyright © 2010 ATSG

Figure 83
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COMPONENT REBUILD (CONTD)
TRANSMISSION CASE ASSEMBLY (CONT'D)

13. Rotate parking pawl down into position. against
spring tension, and install inside detent lever and
the park rod and actuator, as shown in Figure 83.
Note: Park rod must be on the top side of the
parking pawl.

14. Lube with a small amount of Trans-Jel® and
install the manual shaft through the case bore
and inside detent lever, as shown in Figure 83.

15. Align and install the rolled pin through inside
detent lever and the manual shaft, as shown in
Figure 83.

16. Install the park rod guide on top of the park rod,
as shown in Figure 83, and torque the three bolts
t0 28 N'm (20 ft.1b.).

RETURN SPRING MUST
CASE TAB BE ON BACK SIDE OF
CASE TAB AND UNDER

> - PARKING PAWL
*\
L]
{
{

0

Copyright © 2010 ATSG

Technical Service Information

17. After installation, the return spring must be on
back side of the case tab and underneath the
parking pawl, as shown in Figure 84.

18. After installation, park rod must be underneath
the park rod guide and on top of parking pawl,
as shown in Figure 85.

Continued on Page 56

PARK ROD MUST
BE UNDERNEATH
GUIDE AND ON TOP
OF PARKING PAWL

Copyright © 2010 ATSG

Figure 84
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COMPONENT REBUILD (CONTD)
TRANSMISSION CASE ASSEMBLY (CONTD)

19. Install the number 13 thrust bearing race into and
over case boss, as shown in Figure 86, and retain
with Trans-Jel®.

Note: The number 13 thrust bearing will be
installed on the output shaft.

20. Install output speed sensor and harness assembly
into case, as shown in Figure 87.

21. Torque both boltsto 11 N'm (97 in.1b.).

22. Set the transmission case assembly aside for the
final assembly process.

Component Rebuild
Continued on Page 57

465 IS INSTALLED
ON THE OUTPUT
SHAFT

AE00OM IDS0E .

465 NUMBER 13 THRUSTBEARING (INSTALLS ON OUTPUT SHAFT).
466 NUMBER 13 THRUST BEARING RACE.

Copyright © 2010 ATSG

Technical Service Information

31 OUTPUT SPEED SENSOR AND CONNECTOR ASSEMBLY.
32 OSSAND RETAINER BOLTS, 11.5 MM (0.452") LONG (2 REQ).
33 OUTPUT SPEED SENSOR HARNESS RETAINER.

Copyright © 2010 ATSG

Figure 86

Figure 87
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COMPONENT REBUILD (CONT'D)

K2 CLUTCH HOUSING
1. Disassemble the K2 clutch housing assembly CAUTION: Atthe time of this printing, there are not
using Figure 88 as a guide. any new '"hard parts" available from the
2. Clean all K2 clutch housing parts thoroughly manufacturer for this unit. The only source will be
and dry with compressed air. used aftermarket suppliers.

3. Inspect all K2 clutch housing parts thoroughly
for any wear and/or damage, and replace parts

as necessary. Continued on Page 58

K2 CLUTCH HOUSING EXPLODED VIEW

512 511 [

LI -
o
'.'_- » '-.-ﬂ.i.-"'"_

454 NUMBER 11 THRUST BEARING FRONT RACE. 504 K2 CLUTCH APPLY PISTON.

455 NUMBER 11 THRUST BEARING. 505 K2 CLUTCH APPLY PISTON RETURN SPRING ASSEMBLY.

456 NUMBER 11 THRUST BEARING REAR RACE. 506 K2 CLUTCH BALANCE PISTON "O" RING SEAL.

458 NUMBER 12 THRUST BEARING FRONT RACE. 507 K2 CLUTCH BALANCE PISTON.

459 NUMBER 12 THRUST BEARING. 508 K2 CLUTCH BALANCE PISTON RETAINING SNAP RING.

460 NUMBER 12 THRUST BEARING REAR RACE. 509 K2 CLUTCH STEEL PLATES (QUANTITY VARIES).

500 K2 CLUTCH HOUSING SEAL RING. 510 K2 CLUTCH FRICTION PLATES (QUANTITY VARIES).

501 K2 CLUTCHHOUSING ASSEMBLY. 511 K2 CLUTCH BACKING PLATE, 4.63 MM (.182") THICK.

502 K2 CLUTCH HOUSING INNER "O" RING SEAL. 512 K2 CLUTCH BACKING PLATE SNAPRING, 2.46 MM (.097") THK.

503 K2 CLUTCHAPPLY PISTON OUTER "O" RING SEAL.

Copyright © 2010 ATSG

Figure 88
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COMPONENT REBUILD (CONTD)
K2 CLUTCH HOUSING (CONTD)

4. Installnew "O" ring seal onto the K2 clutch
balance piston, as shown in Figure 89.

5. Turn the balance piston over and install the K2
clutch piston return spring assembly, as shown
in Figure 90, and retain with liberal amount of
Trans-Jel®.

6. Install new outer "O" ring seal onto K2 clutch
apply piston, as shown in Figure 91.

7. Install new inner "O" ring seal into the lower
groove in the K2 clutch housing, as shown in
Figure 92.

Continued on Page 59

507

506

506 K2 CLUTCH BALANCE PISTON "O" RING SEAL.
507 K2 CLUTCH BALANCE PISTON.

504

503

503 K2 CLUTCH APPLY PISTON OUTER "O" RING SEAL.
504 K2 CLUTCH APPLY PISTON.

Figure 91

Figure 89

505

507

505 K2 CLUTCH APPLY PISTON RETURN SPRING ASSEMBLY.
507 K2 CLUTCH BALANCE PISTON AND "O" RING SEAL.

Copyright © 2010 ATSG

501

501 K2 CLUTCH HOUSING ASSEMBLY.
502 K2 CLUTCH HOUSING INNER "O" RING SEAL.

Copyright © 2010 ATSG

Figure 90

Figure 92
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COMPONENT REBUILD (CONTD)
K2 CLUTCH HOUSING (CONT'D)

8. Lube the piston seals and the seal surfaces in the
housing with a small amount of Trans-Jel®.

9. Install the K2 clutch apply piston in K2 clutch
housing, as shown in Figure 93.

10. Install the K2 balance piston and return spring
assembly on top of the apply piston, as shown in
Figure 93.

11. Compress balance piston and install snap ring,
as shown in Figure 93.

Note: You may have to be innovative with your

Technical Service Information

12. Install the number 11 thrust bearing rear race
and the number 11 thrust bearing, as shown in
Figure 94, and retain with Trans-Jel®.

Note: This step can wait until the clutches are
installedifyou wish.

13. The number 11 thrust bearing front race will be
installed on the rear planetary carrier during the
assembly process.

press adapters as this one is more difficult than Continued on Page 60
some others because of the shafft.
454 BEARING RACE
INSTALLS ON REAR
PLANETARY CARRIER

501 K2 CLUTCHHOUSING ASSEMBLY.

504 K2 CLUTCHAPPLY PISTON AND "O" RING SEAL ASSEMBLY.

507 K2 CLUTCH BALANCE PISTON AND RETURN SPRING ASSEMBLY.
508 K2 CLUTCH BALANCE PISTON RETAINING SNAP RING.

Copyright © 2010 ATSG

501

454 NUMBER 11 THRUST BEARING FRONTRACE.
455 NUMBER 11 THRUST BEARING.

456 NUMBER 11 THRUST BEARING REAR RACE.
501 K2 CLUTCH HOUSING ASSEMBLY.

Copyright © 2010 ATSG

Figure 93

Figure 94
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ROUNDED EDGE

TOWARDS FRICTION BACKING

™ PLATE

__________________________________

512

511

~=~"7" " NO'O"RING

/ HERE

NO. 11 BEARING
@ AND BEARING RACE

501 ﬁ *
/

LR

501 K2 CLUTCH HOUSING ASSEMBLY.

509 K2 CLUTCH STEEL PLATES (QUANTITY VARIES).

510 K2 CLUTCH FRICTION PLATES (QUANTITY VARIES).

511 K2 CLUTCH BACKING PLATE, 4.63 MM (.182") THICK.

512 K2 CLUTCH BACKING PLATE SNAP RING, 2.46 MM (.097") THK.

Copyright © 2010 ATSG

Technical Service Information

COMPONENT REBUILD (CONT'D)
K2 CLUTCH HOUSING (CONTD)

14. Install the K2 clutch plates beginning with a steel
plate and alternating with the friction plates, as
shown in Figure 95, until you have the proper
amount installed as quantity may vary.

Note: Allfriction plates should be soaked in
proper fluid for 30 minutes before installing.

15. Install the K2 clutch backing plate, as shown in
Figure 95, with the rounded edge toward the
friction plate (See Figure 95).

16. Install the K2 clutch backing plate snap ring, as
shown in Figure 95.

Note: Thereisno "O" ring inthe groove of
the pilot onthe K2 clutch housing shaft, as
shownin Figure 95.

17. Measure the K2 clutch clearance with a feeler
gauge between the backing plate and snap ring,
as shown in Figure 96.

Note: There are no factory clutch clearance
specifications available, but the clearances
were the "traditional” .010" per friction plate
through-out this unit.

18. K2 clutch clearance should be approximately
.010" per friction plate installed. as shown in
Figure 96.

Continued on Page 61

K2 Clutch Clearance Should Be
Approximately .010" Per Friction Plate

Copyright © 2010 ATSG

Figure 95

Figure 96
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COMPONENT REBUILD (CONTD)

K2 CLUTCH HOUSING (CONT'D) COMPLETED K2 CLUTCH HOUSING
19. Turn the K2 clutch assembly over and install the
number 12 thrust bearing fronfrace, as shown in NO"O" RING
Figure 97, and retain with Trans-Jel®. HERE
- S /

Note: The number 12 thrust bearing andthe
rear race will be install in the output shafi.
20. Set the completed K2 clutch housing aside for
the output shaft and rear ring gear component
assembly process (See Figure 98). s
Note: Thereisnotan "O" ring that goes in o
the groove on pilot of the K2 clutch housing.

Continued on Page 62

U

500

459 AND 460 Copyright © 2010 ATSG
WILL BE INSTALLED —
IN OUTPUT SHAFT Figure 98

501

458 NUMBER 12 THRUST BEARING FRONT RACE.
459 NUMBER 12 THRUST BEARING.

460 NUMBER 12 THRUST BEARING REAR RACE.
500 K2 CLUTCH HOUSING SEAL RING.

501 K2 CLUTCH HOUSING ASSEMBLY.

Copyright © 2010 ATSG

Figure 97
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COMPONENT REBUILD (CONTD)

The output shaft, the rear planetary ring gear and the
K2 clutch housing are removed as an assembly and
installed as an assembly. The K2 clutch housing cannot
be removed with out seperating the rear planetary ring
gear from the output shaft, and must be installed during
the output shaft component rebuild section. They are
connected with an internal snap ring in the output shaft
that locks into an internal groove in the rear planetary
ring gear.

Exploded view of all of these components is shown in
Figure 99 below.

Technical Service Information

COMPONENT REBUILD (CONT'D)
OUTPUT SHAFT/REAR RING GEAR ASSEMBLY
1. Disassemble the output shaft/ring gear assembly
using Figure 99 as a guide.
2. Clean all output shaft/ring gear parts thoroughly
and dry with compressed air.
3. Inspectall output shaft/ring gear parts thoroughly
for any wear and/or damage, and replace parts
asnecessary.

CAUTION: At the time of this printing, there are
not any new "hard parts" available from the
manufacturer for this unit. The only source will
be used aftermarket suppliers.

Continued on Page 63

457

OUTPUT SHAFT, REAR RING GEAR AND ASSOCIATED PARTS, EXPLODED VIEW

501

| 462
458 459 460

461
(1]

454 NUMBER 11 THRUST BEARINNG FRONT RACE.
455 NUMBER 11 THRUST BEARING.

456 NUMBER 11 THRUST BEARING REAR RACE.
457 REAR PLANETARY RING GEAR.

458 NUMBER 12 THRUST BEARING FRONT RACE.
459 NUMBER 12 THRUST BEARING.

460 NUMBER 12 THRUST BEARING REAR RACE.

465 466
464

461 OUTPUT SHAFT CAGED NEEDLE BEARING.

462 OUTPUT SHAFT, 4WD.

463 REAR PLANETARY RING GEAR RETAINING SNAP RING.
464 OUTPUT SHAFTSEALRINGS (2 REQUIRED).

465 NUMBER 13 THRUST BEARING.

466 NUMBER 13 THRUST BEARING RACE.

501 K2 CLUTCH HOUSING COMPLETE.

Copyright © 2010 ATSG

Figure 99
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3/16 INCH BELOW
BEARING SURFACE
NUMBERS FACE UP

NUMBER ON
BEARING

RS Alsy
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Figure 100

Technical Service Information

COMPONENT REBUILD (CONT'D)
OUTPUT SHAFT/REAR RING GEAR ASSEMBLY (CONT'D)

4. Ifthe caged needle bearing in output shaft needs
replacement, try one of the local bearing supply
houses. Number DB502405W is on the bearing,
as shown in Figure 100.

5. Install 2 new sealing rings on the output shaft, as
shown in Figure 101.

6. Install the number 13 thrust bearing on output
shaft, as shown in Figure 101, retain with small
amount of Trans-Jel®.

7. Turn output shaft over and install the number 12
thrust bearing rear race and number 12 thrust
bearing, as shown in Figure 102, retain with a
small amount of Trans-Jel®.

Note: The number 12 thrust bearing front race
isinstalled on the K2 clutch housing.

Continued on Page 64

466 RACE IS
INSTALLED IN
CASE DURING
ASSEMBLY

466

465

462 4WD OUTPUT SHAFT AND SNAP RING.
464 OUTPUT SHAFT SEALRINGS (2 REQUIRED).
465 NUMBER 13 THRUST BEARING.
466 NUMBER 13 THRUST BEARING RACE.
Copyright © 2010 ATSG

458 RACE IS
INSTALLED ON
K2 CLUTCH

\./ HOUSING

460

462

458 NUMBER 12 THRUST BEARING FRONTRACE.
459 NUMBER 12 THRUST BEARING.

460 NUMBER 12 THRUST BEARING REAR RACE.
462 4WD OUTPUT SHAFT AND SNAP RING.

Copyright © 2010 ATSG

Figure 101
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COMPONENT REBUILD (CONTD)
OUTPUT SHAFT/REAR RING GEAR ASSEMBLY (CONTD)

8. Ensure that the number 12 thrust bearing front 11. Squeeze the snap ring together using needle nose
race is still stuck to the K2 clutch housing, as pliers, as shown in Figure 104, and tap ring gear
shown in Figure 103. with a small hammer if necessary.

9. Install the completed K2 clutch housing onto the Note: Ensure that snap ring is fully seated in
output shaft, as shown in Figure 103. the internal groove of the rear ring gear.

10. Install the rear planetary ring gear, with one of 12. Set completed output shaft, rear planetary ring
wide slots toward the opening in the snap ring, gear and K2 clutch housing assembly aside for
as shown in Figure 104, and onto the tabs on the final assembly process (See Figure 105).
output shaft.

Component Rebuild
Continued on Page 65

it

SNAP RING OPENING
MUST BE IN ONE OF
THE WIDE SLOTS

NO. 12 THRUST
BEARING AND
462 = REAR RACE

458 NUMBER 12 THRUST BEARING FRONT RACE.
462 COMPLETED 4WD OUTPUT SHAFT.
501 COMPLETED K2 CLUTCH HOUSING.

Copyright © 2010 ATSG Copyright © 2010 ATSG

Figure 103 Figure 104
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Technical Service Information

COMPLETED OUTPUT SHAFT, REAR PLANETARY

RING GEAR AND K2 CLUTCH HOUSING

Copyright © 2010 ATSG

Figure 105

COMPONENT REBUILD (CONTD)
REAR PLANETARY ASSEMBLY

1. Clean all rear planetary carrier parts thoroughly
and dry with compressed air (See Figure 108).

2. Inspectall rear planetary carrier parts thoroughly
for any wear and/or damage, and replace parts
asnecessary.

3. CAUTION: At the time of this printing, there
are not any new "hard parts" available from
the manufacturer for this unit. The only source
will be used aftermarket suppliers.

4. Install number 10 thrust bearing into bottom of
planetary carrier with the needles facing up, as
shown in Figure 106.

Note: Number 10 thrust bearing race will be
installed on small sun gear.

5. Install the sprag inner race spacer, as shown in
Figure 106.

6. Install the split "wave" spring on top of sprag
mner race spacer, as shown in Figure 106.

7. Setthe completed rear planetary carrier aside
for the final assembly process.

Continued on Page 66
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416

7 451 THRUST BEARING
RACE WILL BE INSTALLED
ON SMALL SUN GEAR

415 SPLIT"WAVE" SPRING.
416 SPRAG INNER RACE SPACER (6 TEETH ON INSIDE DIAMETER).
451 NUMBER 10 THRUST BEARING RACE.
452 NUMBER 10 THRUST BEARING.
453 REAR PLANETARY CARRIER ASSEMBLY.
Copyright © 2010 ATSG

Figure 106

COMPLETED REAR PLANETARY CARRIER

SPRAG RACE
SPACER AND
WAVE SPRING

Copyright © 2010 ATSG

Figure 107




Technical Service Information

408

F1 SPRAG AND RELATED PARTS, EXPLODED VIEW

413

414 415

408 OUTER SPRAG RACE TO CASE RETAINING SNAP RING.
(1.19MM (.047")THICK)

409 INNER SPRAG RACE TO REAR PLANET RETAINING SNAP RING.
(1.19MM (.047")THICK)

410 SPRAG END BEARING RETAINERS (2 REQUIRED).

411 SPRAG END BEARINGS (2 REQUIRED).

412 F1 SPRAG AND CAGE ASSEMBLY.

413 F1 SPRAG OUTER RACE.

414 F1 SPRAG INNER RACE.

415 SPLIT"WAVE" SPRING.

416 SPRAG INNER RACE SPACER (6 TEETH ON INSIDE DIAMETER).

Copyright © 2010 ATSG

410

413

410 SPRAG END BEARING RETAINERS (2 REQUIRED).
413 F1 SPRAG OUTER RACE.

Copyright © 2010 ATSG

Figure 109

Figure 108

COMPONENT REBUILD (CONT'D)
F1 SPRAG ASSEMBLY

1. Disassemble the complete F1 sprag assembly
using Figure 108 as a guide.

2.Cleanall F1 sprag assembly parts thoroughly
and dry with compressed air.

3. Inspectall F1 sprag assembly parts thoroughly
forany wear and/or damage. and replace parts
asnecessary.

Caution: Atthe time of this printing, there are
not any new "hard parts" available from the
manufacturer for this unit. The only source
will be used aftermarket suppliers.

4. Install one end bearing retainer on the back side
ofthe sprag outerrace, as shown in Figure 109.

Continued on Page 67
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COMPONENT REBUILD (CONTD)
F1 SPRAG ASSEMBLY (CONTD)

5. Turn the outer race and retainer over, as shown
inFigure 110, and install sprag end bearing with
groove facing up.

6. Install the F1 sprag assembly with lip facing
down and "windows" to the right, as shown in
Figure 110.

7. Install the second end bearing with the groove
facing down, as shown in Figure 110.

8. Install the second end bearing retainer, as shown
in Figure 110, by snapping into place and ensure
that 1t is fully seated.

9. Turn F1 sprag assembly over again and install
the F1 sprag inner race with the "square cut"”
pocket facingup, as shownin Figure 111.

Note: With the F1 sprag sprag assembly in this
position, sprag inner race will freewheel in a
counter-clockwise direction.

Technical Service Information

10. Turn the F1 sprag assembly over once again, as
shown in Figure 112, which is the direction it is
installed into transmission.

Note: In this position sprag inner race should
Jfreewheel clockwise and "chamfered" pocket
shoud be facing up.

11. Setthe completed F1 sprag assembly aside for
the final assembly process.

Component Rebuild
Continued on Page 68

410

411

412

411

INSTALLED
END BEARING
RETAINER

413

410 SPRAG END BEARING RETAINERS (2 REQUIRED).
411 SPRAG END BEARINGS (2 REQUIRED).

412 F1 SPRAG AND CAGE ASSEMBLY.

413 F1 SPRAG OUTERRACE.

Copyright © 2010 ATSG

"SQUARE CUT"

414

413

413 F1 SPRAG OUTER RACE.
414 F1 SPRAG INNER RACE.

Copyright © 2010 ATSG

Figure 111

COMPLETED F1 SPRAG ASSEMBLY

408

409

"CHAMFERED"
POCKET

408 OUTER RACETO CASE SNAPRING (1.19 MM (.047") THICK).
409 INNER RACETO PLANET SNAP RING (1.2 MM (.047") THICK).

Copyright © 2010 ATSG

Figure 110

Figure 112
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Technical Service Information

REAR GEAR TRAIN AND ASSOCIATED PA

405 e

RIS, EXPLODED VIEW

400 NUMBER 7 THRUST BEARING.

402 K1 CLUTCH HUB.

404 NUMBER 8 THRUST BEARING.

406 NUMBER 9 THRUST BEARING.

401 NUMBER 7 THRUST BEARING RACE.
403 NUMBER 8 THRUST BEARING RACE.

405 LARGE REAR SUN GEAR AND SHELL ASSEMBLY.

407 NUMBER 9 THRUST BEARING RACE.

415 SPLIT"WAVE" SPRING.

416 SPRAG INNER RACE SPACER (6 TEETH ON INSIDE DIAMETER).

450 SMALL REAR SUN GEAR AND SHAFT ASSEMBLY.

451 NUMBER 10 THRUST BEARING RACE.

452 NUMBER 10 THRUST BEARING.

453 REAR PLANETARY CARRIER ASSEMBLY.

Copyright © 2010 ATSG

Figure 113

COMPONENT REBUILD (CONTD)
SUN GEARS AND THRUST BEARINGS

1. Exploded view of sun gears and associated parts
1sshown in Figure 113.

2. Clean all sun gear parts thoroughly and dry with
compressed air.

3. Inspect all sun gear parts thoroughly for any
wear and/or damage, replace as necessary.

4. Install the number 10 thrust bearing race onto
the small sun gear, as shown in Figure 114, and
retain with small amount of Trans-Jel®.

5. Setthe small sun gear assembly aside for the
final assembly process (See Figure 115).

Continued on Page 69

450 SMALL REAR SUN GEAR AND SHAFT ASSEMBLY.
451 NUMBER 10 THRUST BEARING RACE.

Copyright © 2010 ATSG

Figure 114
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COMPONENT REBUILD (CONTD)
SUN GEARS AND THRUST BEARINGS (CONTD)

6. Install number 9 thrust bearing on sun gear shell,
with needles facing up, as shown in Figure 116,
retain with Trans-Jel®.

Note: Number 9 thrust bearing race installs on
rear carrier during final assembly process.

7. Turn sun gear shell over and install number 8
thrust bearing into sun gear shell with needles
facing up, as shown in Figure 117, retain with
Trans-Jel®.

Note: Number 8 thrust bearing race installs on
K1 clutch hub (See Figure 119).

Technical Service Information

8. Setthe completed large sun gear and shell aside
for the final assembly process (See Figure 118).

Continued on Page 70

COMPLETED SMALL SUN GEAR

=] =]

= @ IS
= 45
i =1~
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Figure 115
407 THRUST BEARING
RACE INSTALLS ON
. REAR PLANETARY
DURING ASSEMBLY
406 a/— \3
L

405

405 LARGE REAR SUN GEAR AND SHELL ASSEMBLY.
406 NUMBER 9 THRUST BEARING.
407 NUMBER 9 THRUST BEARING RACE.

Copyright © 2010 ATSG

403 THRUST BEARING
RACE INSTALLS ON

403\©/ K1 CLUTCH HUB
%) -

404

403 NUMBER 8 THRUST BEARING RACE.
404 NUMBER 8 THRUST BEARING.
405 LARGE REAR SUN GEAR AND SHELL ASSEMBLY.

Copyright © 2010 ATSG

Figure 117

COMPLETED LARGE SUN GEAR AND SHELL

Copyright © 2010 ATSG

Figure 116

AUTOMATIC TRANSMISSION SERVICE GROUP &

Figure 118




P4ATsG

402

402 K1 CLUTCHHUB.
403 NUMBER 8 THRUST BEARING RACE.

Copyright © 2010 ATSG

Figure 119

400 THRUST BEARING
INSTALLED ON K1
CLUTCH HOUSING

400

401

402

400 NUMBER 7 THRUST BEARING.
401 NUMBER 7 THRUST BEARING RACE.

402 K1 CLUTCHHUB.
Copyright © 2010 ATSG

Figure 120

COMPLETED Ki CLUTCH HUB

Copyright © 2010 ATSG

Figure 121

Technical Service Information

COMPONENT REBUILD (CONT'D)
SUN GEARS AND THRUST BEARINNGS (CONTD)

9. Install number 8 thrust bearing race on the back
side of K1 clutch hub, as shown in Figure 119,
and retain with Trans-Jel®.

10. Turn K1 clutch hub over and install number 7
thrust bearing race, as shown in Figure 120, and
retain with Trans-Jel®.

Note: Number 7 thrust bearing is installed on
back side of K1 clutch housing.

11. Setthe K1 clutch hub assembly aside for the
final assembly process (SeeFigure 121).

Component Rebuild
Continued on Page 71
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COMPONENT REBUILD (CONTD)
K1 CLUTCH HOUSING ASSEMBLY

1. Disassemble the K1 clutch housing assembly CAUTION: At the time of this printing, there are

using Figure 122 as a guide.

2. Cleanall K1 clutch housing parts thoroughly
and dry with compressed air.

3. Inspectall K1 clutch housing parts thoroughly
for any wear and/or damage, and replace parts
as necessary.

be used aftermarket suppliers.

Continued on Page 72

not any new "hard parts" available from the
manufacturer for this unit. The only source will

K1 CLUTCH HOUSING EXPLODED VIEW

228 NUMBER 6 THRUST BEARING. 236 K1 CLUTCH BALANCE PISTON.
229 NUMBER 6 THRUST BEARING RACE. 237 K1 CLUTCH BALANCE PISTON SNAP RING.
230 K1 CLUTCH HOUSING ASSEMBLY. 238 K1 CLUTCH STEEL PLATES, 2.0 MM (.079") THK (QTY VARIES).
231 K1 CLUTCH HOUSING OUTER "O" RING SEAL. 239 K1 CLUTCHFRICTION PLATES (QTY VARIES).
232 K1 CLUTCH APPLY PISTON. 240 K1 CLUTCHBACKING PLATE, 4.95 MM (.195") THICK.
233 K1 CLUTCH APPLY PISTON INNER "O" RING SEAL. 241 K1 CLUTCH BACKING PLATE SNAP RING, 2.5 MM (.099").
234 K1 CLUTCH APPLY PISTON RETURN SPRING ASSEMBLY. 400 NUMBER 7 THRUST BEARING.
235 K1 CLUTCH BALANCE PISTON "O" RING SEAL. 401 NUMBER 7 THRUST BEARING RACE.
Copyright © 2010 ATSG
Figure 122
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COMPONENT REBUILD (CONTD)
K1 CLUTCH HOUSING ASSEMBLY (CONTD)

4. Install new inner "O" ring seal into the groove
ofthe K1 clutch apply piston, as shown in
Figure 123, and lube with Trans-Jel®.

5. Install new "O" ring seal into groove of the K1
clutch balance piston, as shown in Figure 124,
and lube with small amount of Trans-Jel®.

6. Turn the balance piston over and install the
return spring assembly into the holes of the
balance piston, as shown in Figure 125.
Note: Retainwith aliberal amount of
Trans-Jel®.

7. Install new outer K1 clutch piston "O" ring
seal into groove of the K1 clutch housing, as
shown in Figure 126, and lube with a small
amount of Trans-Jel®.

Continued on Page 73

Technical Service Information

232 K1 CLUTCH APPLY PISTON.
233 K1 CLUTCH APPLY PISTON INNER "O" RING SEAL.

Copyright © 2010 ATSG

234

236

234 K1 CLUTCHAPPLY PISTON RETURN SPRING ASSEMBLY.
236 K1 CLUTCH BALANCE PISTON AND "O" RING SEAL.

Copyright © 2010 ATSG

Figure 125

Figure 123

236

235

235 K1 CLUTCH BALANCE PISTON "O" RING SEAL.
236 K1 CLUTCH BALANCE PISTON.

Copyright © 2010 ATSG

230 K1 CLUTCH HOUSING ASSEMBLY.
231 K1 CLUTCH HOUSING OUTER "O" RING SEAL.

Copyright © 2010 ATSG

Figure 124

Figure 126
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COMPONENT REBUILD (CONTD)
K1 CLUTCH HOUSING ASSEMBLY (CONT'D)

8. Install the completed K 1 clutch apply piston
in K1 clutch housing, as shown in Figure 127.

9. Install the completed K1 balance piston and
return spring as an assembly, as shown in
Figure 127.

10. Compress the balance piston and return spring
and install the retaining snap ring, as shown in
Figure 127.

11. Install the K1 clutch plates beginning with a
steel plate and alternating with the friction
plates, as shown in Figure 128, until you have
the proper amount installed as quantity varies.
Note: Allfriction plates should be soaked in
proper fluid for 30 minutes before installing.

12.Install the K1 clutch backing plate, as shown
in Figure 128, with the rounded edge facing
the friction plate (See Figure 128).

13. Install the K1 clutch backing plate snap ring,
as shown in Figure 128.

Continued on Page 74

Technical Service Information

234

230 |

TR

230 K1 CLUTCH HOUSING ASSEMBLY AND "O" RING SEAL.
232 K1 CLUTCHAPPLY PISTON AND "O"RING SEAL.
234 K1 CLUTCH APPLY PISTON RETURN SPRING ASSEMBLY.
236 K1 CLUTCH BALANCE PISTON AND "O" RING SEAL.
237 K1 CLUTCH BALANCE PISTON SNAP RING.
Copyright © 2010 ATSG

ROUNDED EDGE

TOWARDS FRICTION BACKING

™ PLATE

..................................

241

240

230

e B S e s

I3

230 K1 CLUTCH HOUSING ASSEMBLY.

238 K1 CLUTCH STEEL PLATES, 2.0 MM (.079") THK (QTY VARIES).
239 K1 CLUTCH FRICTION PLATES (QTY VARIES).

240 K1 CLUTCH BACKING PLATE, 4.95 MM (.195") THICK.

241 K1 CLUTCH BACKING PLATE SNAP RING, 2.5 MM (.099").

Copyright © 2010 ATSG

Figure 127

Figure 128
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COMPONENT REBUILD (CONTD)
K1 CLUTCH HOUSING ASSEMBLY (CONT'D)

14. Measure the K1 clutch clearance with a feeler
gauge between the backing plate and snap ring,
as shown in Figure 129.
Note: There are no factory clutch clearance
specifications available, but the clearances
werethe "traditional” .010" per friction plate
through-out this unit.

K1 Clutch Clearance Should Be
Approximately .010" Per Friction Plate

“Copyright € 2010 ATSG

Technical Service Information

15. K1 clutch clearance should be approximately
.010" per friction plate installed, as shown in
Figure 129.

16. Install number 7 thrust bearing on K1 clutch
housing, as shown in Figure 130, and retain
with Trans-Jel®.

Note: Number 7 thrust bearing race installs
K1 clutch hub.

17. Turn the K1 clutch housing over and install the
number 6 thrust bearing race in the direction
shown in Figure 131 and retain with a small
amount of Trans-Jel®.

Note: Number 6 thrust bearing installs on
back side of turbine shaff.

18. Set the completed K1 clutch housing aside for
the final assembly process.

Component Rebuild
Continued on Page 75

Figure 129

401 THRUST BEARING
INSTALLS ON K1
401 CLUTCH HUB

400 S
¢ E)

; ..-.
e

400 NUMBER 7 THRUST BEARING.
401 NUMBER 7 THRUST BEARING RACE.

Copyright © 2010 ATSG

228 INSTALLS ON
208 BACK SIDE OF
TURBINE SHAFT

229 7 )

228 NUMBER 6 THRUST BEARING.
229 NUMBER 6 THRUST BEARING RACE.

Copyright © 2010 ATSG

Figure 131

COMPLETED KI CLUTCH HOUSING

" ..--le;!____'__-__-:'.‘-_'-.gg_!_!___.-;:lui -

opyrighr © 2010 ATSG

Figure 130

Figure 132
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COMPONENT REBUILD (CONTD)
K3 CLUTCH HOUSING ASSEMBLY

1. Disassemble the K3 clutch housing assembly CAUTION: At the time of this printing, there are
5 using Figure 133 as a guide. _ not any new "hard parts" available from the
2. Cleanall K3 clutch housing parts thoroughly manufacturer for this unit. The only source will

and dey with compressedair. be used aftermarket suppliers
3. Inspectall K3 clutch housing parts thoroughly / FPHErs

for any wear and/or damage, and replace parts
as necessary.
Continued on Page 76

K3 CLUTCH HOUSING EXPLODED VIEW

212 211 1

200
202
oS '
O (D)
&)
72 NUMBER 1 THRUSTWASHER (PLASTIC). 206 K3 CLUTCH BALANCE PISTON.
200 K3 CLUTCH HOUSING ASSEMBLY. 207 NUMBER 2 THRUST WASHER HARDENED RACE.
201 K3 CLUTCH APPLY PISTON OUTER "O" RING SEAL. 208 K3 CLUTCHBALANCE PISTON SNAPRING, 1.2 MM (.047").
202 K3 CLUTCH APPLY PISTON. 209 K3 CLUTCH STEEL PLATES, 2.0 MM (.079") THK (QTY VARIES).
203 K3 CLUTCH APPLY PISTON INNER "O" RING SEAL. 210 K3 CLUTCHFRICTION PLATES (QTY VARIES).
204 K3 CLUTCH APPLY PISTON RETURN SPRING ASSEMBLY. 211 K3 CLUTCH BACKING PLATE, 4.2 MM (.166") THICK.
205 K3 CLUTCH BALANCE PISTON "O" RING SEAL. 212 K3 CLUTCK BACKING PLATE SNAPRING, 2.5 MM (.099").

Copyright © 2010 ATSG

Figure 133
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COMPONENT REBUILD (CONTD)
K3 CLUTCH HOUSING (CONTD)

4. Install new inner and outer "O" ring seals onto
K3 clutch apply piston and Iube with a small
amount of Trans-Jel® (See Figure 134).

5. Install new "O" ring seal on K3 clutch balance
piston, as shown in Figure 135, and lube with
a small amount of Trans-Jel®.

6. Install the number 2 thrust washer race onto
balance piston, as shown in Figure 135, and
retain with Trans-Jel®.

Technical Service Information

7. Install the apply piston return spring assembly
to the bottom of balance piston, as shown in
Figure 136, and retain with Trans-Jel®.

8. Lube the seal surfaces of K3 clutch housing
and install completed K3 clutch apply piston,
as shown in Figure 137.

Continued on Page 77

202

201

201 K3 CLUTCHAPPLY PISTON OUTER "O" RING SEAL.
202 K3 CLUTCH APPLY PISTON.
203 K3 CLUTCHAPPLY PISTON INNER "O" RING SEAL.

Copyright © 2010 ATSG

206

204

204 K3 CLUTCH APPLY PISTON RETURN SPRING ASSEMBLY.
206 K3 CLUTCH BALANCE PISTON, SEAL AND WASHER RACE.

Copyright © 2010 ATSG

Figure 136

Figure 134

206

205

205 K3 CLUTCH BALANCE PISTON "O" RING SEAL.
206 K3 CLUTCH BALANCE PISTON.
207 NUMBER 2 THRUST WASHER HARDENED RACE.

Copyright © 2010 ATSG

202

200

200 K3 CLUTCH HOUSING ASSEMBLY.
202 COMPLETED K3 CLUTCH APPLY PISTON.

Copyright © 2010 ATSG

Figure 135

Figure 137
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COMPONENT REBUILD (CONTD)
K3 CLUTCH HOUSING (CONT'D)

9. Install the completed K3 balance piston and
return spring as an assembly, as shown in
Figure 138.

10. Compress the balance piston and return spring
and install the retaining snap ring, as shown in
Figure 138.

11. Install the K3 clutch plates beginning with a
steel plate and alternating with the friction
plates, as shown in Figure 139, until you have
the proper amount installed as quantity varies.
Note: Allfriction plates should be soaked in
proper fluid for 30 minutes before installing.

12. Install the K3 clutch backing plate, as shown
in Figure 139, with the rounded edge facing
the friction plate.

13. Install the K3 clutch backing plate snap ring,
as shown in Figure 139.

Continued on Page 78

Technical Service Information

208

206

200

200 K3 CLUTCH HOUSING ASSEMBLY.
206 COMPLETED K3 CLUTCH BALANCE PISTON ASSEMBLY.

208 k3 CLUTCH BALANCE PISTON SNAP RING, 1.2 MM (.047").
Copyright © 2010 ATSG

ROUNDED EDGE

TOWARDS FRICTION BACKING

PLATE

212

211

200

-
i

200 K3 CLUTCH HOUSING ASSEMBLY.

209 K3 CLUTCH STEEL PLATES, 2.0 MM (.079") THK (QTY VARIES).
210 K3 CLUTCH FRICTION PLATES (QTY VARIES).

211 K3 CLUTCH BACKING PLATE, 4.2 MM (.166") THICK.

212 K3 CLUTCK BACKING PLATE SNAP RING, 2.5 MM (.099").

Copyright © 2010 ATSG

Figure 138
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K3 Clutch Clearance Should Be
Approximately .010" Per Friction Plate

Copyright © 2010 ATSG

Technical Service Information

COMPONENT REBUILD (CONTD)
K3 CLUTCH HOUSING (CONT'D)

14. Measure the K3 clutch clearance with a feeler
gauge between the backing plate and snap ring,
as shown in Figure 140.
Note: There are no factory clutch clearance
specifications available, but the clearances
werethe "traditional” .010" per friction plate
through-out this unit.

15. K3 clutch clearance should be approximately
.010" per friction plate installed, as shown in
Figure 140.

16. Turn the K3 clutch housing over and install the
number | thrust washer, engaging the tabs of
the washer in housing, as shown in Figure 141.

17. Set the completed K3 clutch housing aside for

the final assembly process (See Figure 142).

Figure 140

200

72 NUMBER 1 THRUST WASHER (PLASTIC).
200 K3 CLUTCH HOUSING ASSEMBLY.

Copyright © 2010 ATSG

COMPLETED K3 CLUTCH HOUSING

Copyright © 2010 ATSG

Figure 141

Figure 142

CAUTION!

The next 2 components in "Component Rebuild"
section have changes in the components, that are not
interchangeable, and related to whether you have a
"2-Port" or a "3-Port" torque converter. This
requires an understanding of how each of these
converters operate hydraulically and the description
begins on Page 79, along with the dimensional
differences in the affected parts.

Component Rebuild Section
Continues on Page 82
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TORQUE CONVERTER DIFFERENCES

There are two different types of torque converters used
in the "09D" transmission that changes some of the
internal parts. Oneisa"2 Port" design and the otherisa
"3 Port" design, and refers to the number of fluid
passages needed to function properly.

TCC "2 PORT" HYDRAULIC OPERATION

The "2 Port" Torque Converter functions like the
traditional lock-up converter and has a single floating
clutch plate.

Figure 143 below illustrates how the clutch and
damper are riveted to the converter turbine. Converter
fill fluid is fed into the release circuit from the TCC
valve in the valve body through the center of the turbine
shaft where it is routed between the converter cover and
pressure plate. This fluid pressure keeps the converter
clutch released and fills the converter. When the clutch
1s commanded on, fill fluid (release oil) 1s exhausted at
the TCC apply valve and converter pressure applies the
clutch against the converter cover.

Note: The Oil Pump, Turbine Shaft and Spacer
Plate are unique to the 2 Port Converter. Refer fo
Figure 145 & 146 for dimensional differences.
Refer to Page 124 for spacer plate differences and
identification.

Technical Service Information

TCC "3 PORT" HYDRAULIC OPERATION

The "3 Port" Torque Converter is uniquely constructed
in that the converter clutch apply circuit is independent
to the converter in and out fluid. The converter may
also contain either 1 or 2 friction plates depending on
engine size.

Figure 144 below, illustrates how the converter clutch
apply piston contours to the flywheel side of the torque
converter cover. The friction plates lug to a hub splined
to the turbine shaft while the steel plates lug to the
converter cover. When the clutch is commanded on,
apply fluid is fed through the center of the turbine shaft
and fills the area between the converter cover and
piston. The piston applies the friction plates to the steel
plates locking the turbine shaft to the cover.

Converter fill is fed into the converter between the
converter hub that drives the pump gears and the stator
shaft. The fluid’s return path is between the stator shaft
and turbine shaft.

Note: The Oil Pump, Turbine Shaft and Spacer
Plate are unique to the 3 Port Converter. Refer to
Figure 145 & 146 for dimensional differences.
Refer to Page 124 for spacer plate differences and
identification.

"2 PORT" DESIGN

Converter “In” fluid
enters the converter
through the center of

the Turbine Shaft

Converter “Out” fluid
returns te the TCC
control valve in the VB
between the Turbine
Shaft and Srator Shaft

Copyright © 2010 ATSG

"3 PORT" DESIGN

Converter “In” fluid
enters the converter
between the Stator Shaft

and Converter Hub

Converter Clutch
Apply Pressure
enters through
the center of the
Turbine Shaft

Converter “Out” fluid
returns to the TCC
control valve in the VB
between the Turbine
Shaft and Stator Shaft

Copyright © 2010 ATSG

Figure 143

AUTOMATIC TRANSMISSION SERVICE GROUP 2

Figure 144




P4nTsG6

OIL PUMP ASSEMBLY AND
TURBINE SHAFT DIFFERENCES
Oil Pump Body
The oil pump body for the 2-port converter is

equipped with a caged needle bearing to support the
torque converter and retained with a snap ring, as
shown in Figure 145. The 3-port design is equipped
with the traditional bushing, and is also shown in
Figure 145. Notice also that the bore diameters are
different between the two.

The easiest means of visual identification is caged
needle bearing, or bushing.

Note: The oil pump bodies will not interchange.

Technical Service Information

Oil Pump Cover (Stator)

The passages in the oil pump cover (stator) are
different between the 2-Port version and the 3-Port
version. The oil pump cover for the 2-port converter
1s equipped with a much shorter stator shaft than the 3-
port design and has a smaller diameter spline area on
the stator shaft splines, as shown in Figure 145.
Notice also the holes below the spline area on the 3-
port design stator shaft, which is the easiest means of
visual identification.

Note: The oil pump covers will not interchange.

FOR "2 PORT" CONVERTER

OUTSIDE DIAMETER
52.0 MM (2.047")

"INA" BEARING
NO. F-238394

OUTSIDE DIAMETER
OF SPLINE AREA
31.04 MM (1.222")

STATOR SHAFT LENGTH
84.47 MM (3.325")

FOR "3 PORT" CONVERTER

OUTSIDE DIAMETER
OF SPLINE AREA
34.85 MM (1.372")

STATOR SHAFT LENGTH
100.30 MM (3.949")

Copyright © 2010 ATSG

Figure 145

80
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OIL PUMP ASSEMBLY AND
TURBINE SHAFT DIFFERENCES

Turbine Shaft

There are many dimensional differences in length
and diameters between the two turbine shafts, as
shown in Figure 146. The easiest means of visual
identification is the "2-port" design turbine shaft is
equipped with 3 sealing rings with no "O" ring on
pilot, and the "3-port" design turbine shaft is equipped
with 4 sealing rings and an "O" ring on the pilot, as
shown in Figure 146.

Note: Turbine shafts will not interchange.

Now you know the differences between the two
different design ''2-Port”" and '"3-Port" torque
converters and related parts.

Component Rebuild
Continued on Page 82

FOR "2 PORT" CONVERTER

OUTSIDE DIAMETER
OF SPLINE AREA
21.47 MM (.845")
(20 SPLINE)

NO "O" RING

BUSHING SURFACE
21.97 MM (.865")
DIAMETER

3 SEAL RING
GROOVES

FOR "3 PORT" CONVERTER

OUTSIDE DIAMETER
OF SPLINE AREA
25.46 MM (1.002")
(24 SPLINE)

"O" RING

BUSHING SURFACE
=—— 25.86 MM (1.018")
- DIAMETER

4 SEAL RING
GROOVES

THIS TURBINE SHAFT IS 25.40 MM (1.000") LONGER

Copyright © 2010 ATSG

Figure 146
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COMPONENT REBUILD (CONTD)

FRONT PLANETARY ASSEMBLY
1. Disassemble front planetary assembly using

2.

Figure 147 as a guide.

Note: Itis necessary fo remove the ring gear
and inspect for damaged splines.

Clean all front planetary parts thoroughly and
dry with compressed air.

Technical Service Information

3. Inspectall front planetary parts thoroughly for
any wear and/or damage, replace as necessary.
Caution: Atthe time of this printing, there are
not any new "hardparts" available from the
manufacturer for this unit.

Continued on Page 83

FRONT PLANETARY AND ASSOCIATED PARTS, EXPLODED VIEW
215

216

217 218 219 220

213 NUMBER 3 THRUST WASHER (PLASTIC).
214 FRONTPLANETARY SUN GEAR.

215 FRONTPLANETARY CARRIER ASSEMBLY.
216 NUMBER 4 THRUST WASHER (PLASTIC).
217 NUMBER 5 THRUST BEARING FRONT RACE.
218 NUMBER 5 THRUST BEARING.

219 NUMBER 5 THRUST BEARING REAR RACE.
220 TURBINE SHAFT FRONT SEAL RINGS.

-y

226

221 FRONTPLANETARY RING GEAR.

223 3 RING TURBINE SHAFT (2 PORT MO DELS ONLY).

224 4 RING TURBINE SHAFT (3 PORT MO DELS ONLY).

225 TURBINE SHAFT "O" RING (3 PORTMODELS ONLY).

226 FRONTPLANETARY RING GEAR RETAINING SNAP RING.
227 TURBINE SHAFT REAR SEAL RINGS (ALL MODELS).

228 NUMBER 6 THRUST BEARING.

229 NUMBER 6 THRUST BEARING RACE.
Copyright © 2010 ATSG
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COMPONENT REBUILD (CONTD)
FRONT PLANETARY ASSEMBLY (CONT'D)

4. Install front planet ring gear on turbine shaft
and secure with snapring (See Figure 148).

5. Install required amount of turbine shaft sealing
rings on turbine shaft, as shown in Figure 148.
Note: The "O'" ring on the turbine shafi pilot
will be installed during final assembly.

INSTALLED DURING
225 FINAL ASSEMBLY

2-PORT MODEL
REQUIRES 3 SEAL
RINGS, AND 3-PORT
<4 MODEL REQUIRES 4

220 TURBINE SHAFT FRONT SEAL RINGS.

221 FRONTPLANETARY RING GEAR.

223 3 RING TURBINE SHAFT (2 PORT MO DELS ONLY).

224 4 RING TURBINE SHAFT (3 PORT MO DELS ONLY).

225 TURBINE SHAFT"O" RING (3 PORT MODELS ONLY).

226 FRONTPLANETARY RING GEAR RETAINING SNAP RING.

Copyright © 2010 ATSG

Technical Service Information

6. Turn the assembly over and install number 6
thrust bearing, the with needles facing up, as
shown in Figure 149.

Note: Number 6 thrust bearing race installs
onto K1 clutch housing.

7. Install two more sealing rings on back side of
turbine shaft, as shown in Figure 149.

Note: Ensure that ring gear snap ring is
fully seated.

Continued on Page 84

INSTALLS ON
K1 CLUTCH
HOUSING

228

ENSURE SNAP RING
IS FULLY SEATED

224

224 4ARING TURBINE SHAFT (3 PORT MO DELS ONLY).
227 TURBINE SHAFT REAR SEALRINGS (ALL MODELS).
228 NUMBER 6 THRUST BEARING.
229 NUMBER 6 THRUST BEARING RACE.
Copyright © 2010 ATSG

Figure 148

Figure 149
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FRONT PLANETARY ASSEMBLY (CONT'D)

8. Install number 4 (white plastic) thrust washer 9. Install number 5 thrust bearing rear race, the
on back side of the front planetary carrier. as number 5 thrust bearing and number 5 thrust
shown in Figure 151. bearing frontrace, as shown in Figure 150.

10. Install the completed front planetary carrier, as
shown in Figure 150, by rotating into position.

11. Install the front sun gear into the carrier, as
shown in Figure 150, by rotating into position.

12. Install number 3 (white plastic) thrust washer,
as shown in Figure 150.

13. Set the completed front planetary aside for the
final assembly process (See Figure 152).

Component Rebuild
Continued on Page 86

215

215 FRONT PLANETARY CARRIER ASSEMBLY.
216 NUMBER 4 THRUST WASHER (PLASTIC).

Copyright © 2010 ATSG

Figure 151

COMPLETED FRONT PLANETARY

224

213 NUMBER 3 THRUST WASHER (PLASTIC).

214 FRONTPLANETARY SUN GEAR.

215 FRONT PLANETARY CARRIER ASSEMBLY.

217 NUMBER 5 THRUST BEARING FRONT RACE.

218 NUMBER 5 THRUST BEARING.

219 NUMBER 5 THRUST BEARING REAR RACE.

224 4 RING TURBINE SHAFT (3 PORT MO DELS ONLY).

Copyright © 2010 ATSG Copyright © 2010 ATSG

Figure 150 Figure 152
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O0IL PUMP AND ASSOCIATED PARTS, EXPLODED VIEW

___________________

Refer to Figure 1453 for
dimensional differences

Refer to Figure 145 for
dimensional differences

60 OIL PUMP CONVERTER HUB SEAL.

61 OIL PUMP CONVERTER BUSHING (3 PORT ONLY).
62 OIL PUMP CAGED BEARING SNAP RING (2 PORT ONLY).
63 OIL PUMP CAGED BEARING (2 PORT ONLY).

64 OILPUMPTO CASE "O" RING SEAL.

65 OIL PUMP BODY.

66 OIL PUMP OUTER GEROTOR.

67 OIL PUMP INNER GEROTOR.

68 OIL PUMP COVER AND STATOR SHAFT ASSEMBLY.
69 OIL PUMP COVER, K3 SEALRINGS (2 REQUIRED).
70 OIL PUMP COVER CAGED NEEDLE BEARING.

71 NUMBER 1 THRUST WASHER STEEL RACE.

72 NUMBER 1 THRUST WASHER (PLASTIC).

73 INPUT SHAFT SPEED SENSOR (G182).

74 INPUT SHAFT SPEED SENSOR "O" RING SEAL.

75 1SS SENSOR AND 1SS CONN. BOLTS, 16 MM (.630") (2 REQ).
76 B1 CLUTCH PISTON OUTER "O" RING SEAL.

77 B1 CLUTCH PISTON.

78 B1 CLUTCH PISTON INNER "O" RING SEAL.

79 B1 CLUTCH PISTON RETURN SPRING ASSEMBLY.

80 PUMP COVER RETAINING BOLTS, 17 MM (.670") (9 REQ).

Copyright © 2010 ATSG

Figure 153
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o

1,

2

3

COMPONENT REBUILD (CONTD)
PUMP ASSEMBLY

Disassemble the oil pump assembly using
Figure 153 asa guide.

Note: Pump gerotors should be marked on
Jface, with black "Sharpie", to be reinstalled
in the same direction as all gerotors are not
marked by factory.

Clean all o1l pump parts thoroughly and dry
with compressed air.

.Inspect all oil pump assembly parts thoroughly

for any wear and/or damage, and replace as
necessary.

Caution: At the time of this printing there are
not any new hard parts available from the
manufacturer for this unit.

Technical Service Information

4. Again, as a precaution, we are showing you
the difference in the oil pump parts between
the "2-Port" and "3-Port" torque converters in
Figure 154.

Note: Everything in the oil pump assembly is
the same, except for what is illustrared in
Figure 154.

Continued on Page 87

'INA" BEARING
NO. F-238394

FOR "2 PORT" CONVERTER

OUTSIDE DIAMETER
OF SPLINE AREA
31.04 MM (1.222")

STATOR SHAFT LENGIH
84.47 MM (3.325")

FOR "3 PORT" CONVERTER

OUTSIDE DIAMETER
OF SPLINE AREA
34.85 MM (1.372")

STATOR SHAFT LENGTH
100.30 MM (3.949")

Copyright © 2010 ATSG

Figure 154

86
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78

76 B1 CLUTCH PISTON OUTER "O" RING SEAL.
77 B1 CLUTCH PISTON.
78 B1 CLUTCH PISTON INNER "O" RING SEAL.
Copyright © 2010 ATSG

Figure 155

Technical Service Information

COMPONENT REBUILD (CONTD)
0IL PUMP ASSEMBLY (CONT'D)

5. Install the inner and outer "O" ring seals onto
the B1 clutch piston, as shown in Figure 155,
and lube with small amount of Trans-Jel®.

6. Install new caged needle bearing as needed
with the numbers on bearing facing up. as
shown in Figure 156 (2-Port models only).
Note: Bearing is not available from OEM,
but may be available at local bearing house
under INAnumber F-238394.

7. Install new bushing in pump body as needed,
as shown in Figure 157 (3-Port models only),
using the proper driver.

8. Install new converter hub seal into pump body,

as shownin Figure 156 and/or 157 using the
proper seal driver.

Continued on Page 88

FOR "2 PORT" CONVERTER

OUTSIDE DIAMETER
52.0 MM (2.047")

"INA" BEARING
NO. F-238394

60 OIL PUMP CONVERTER HUB SEAL.
62 OIL PUMP CAGED BEARING SNAP RING (2 PORT ONLY).
63 OIL PUMP CAGED BEARING (2 PORT ONLY).

65 OIL PUMP BODY.
Copyright © 2010 ATSG

FOR "3 PORT" CONVERTER

60 OIL PUMP CONVERTER HUB SEAL.
61 OIL PUMP CONVERTER BUSHING (3 PORT ONLY).
65 OIL PUMP BODY.

QOUTSIDE DIAMETER
48.34 MM (1.903")

Copyright © 2010 ATSG

Figure 156
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Figure 157
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COMPONENT REBUILD (CONT'D)
0IL PUMP ASSEMBLY (CONTD)

9. Install the outer and inner gerotor into pump
body, as shown in Figure 158, with marks
facing up. if they have marks.

Note: They should go back in same direction
as original placement.

SOME HAVE MARK
SOME DO NOT

65 OIL PUMP BODY.
66 OIL PUMP OUTER GEROTOR.
67 OIL PUMP INNER GEROTOR.

Copyright © 2010 ATSG

Technical Service Information

10. Measure the gear to face clearance on both the
inner and outer gerotor using a feeler gage or
a depth micrometer, as shown in Figure 159.
Note: Pump specifications arein Figure 159.

11. Lubricate the gerotors with small amount of
proper transmission fluid.

12. Install the pump cover into the pump body, as
shown in Figure 160, using only four bolts in
the locations shown and hand tighten only.
Note: The remaining 5 bolfs also retain the
B clutch return spring assembly.

13. Install new oil pump body to case "O" ring
seal, as shown in Figure 160.

Continued on Page 89

Figure 158

Oil Pump Specifications

64

COMPONENT SPECIFICATION
INNER GEAR TO FACE .0008" - .0015" 64 OIL PUMP TO CASE "O" RING SEAL.
OUTER GEAR TO FACE .0008" - .002" 65 OIL PUMP BODY AND GEROTORS ASSEMBLY.
OUIER GEAR TO BODY 003" - 005" 68 OILPUMP COVER AND STATOR SHAFT ASSEMBLY.
80 PUMP COVER RETAINING BOLTS, 17 MM (.670") (9 REQ).
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 159 Figure 160

88
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COMPONENT REBUILD (CONTD)
OIL PUMP ASSEMBLY (CONT'D)

14. Install the B1 clutch apply piston in o1l pump 16. Torque all nine of the o1l pump retaining bolts
body,as shown in Figure 161. to I8 N'm (13 ft.Ib.) (See Figure 163).
Note: BI clutch piston has a guide pin cast on
bottom of piston, that fits into the cavity that Continued on Page 90

is shownin Figure 162, fo properly align the
piston for the refurn spring.

15. Install B1 clutch piston return spring assembly,
as shown in Figure 161, and install remaining
five pump cover to pump body bolts.

Copyright © 2010 ATSG

Figure 162

B1 PISTON
GUIDE PIN

TORQUE ALL NINE PUMP COVER BOLTS TO
18 N-M (13 FT.LB.)

65

65 OIL PUMP BODY AND COVER (STATOR) ASSEMBLY.

77 B1 CLUTCH PISTON.

79 B1 CLUTCH PISTON RETURN SPRING ASSEMBLY.

80 PUMP COVER RETAINING BOLTS, 17 MM (.670") (9 REQ).
Copyright © 2010 ATSG Copyright © 2010 ATSG

Figure 161 Figure 163
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COMPONENT REBUILD (CONTD)
OIL PUMP ASSEMBLY (CONT'D)

17. Install the turbine shaft speed sensor into the
pump cover, as shown in Figure 164, install
the retaining bolt.

18. Place the yellow connector into the cavity in
the pump body, as shown in Figure 164, install
the retaining bolt.

19. Torque both boltsto 6 N'm (53 in.1b.).

20. Install the number 1 thrust washer steel race,
as shown in Figure 165, and retain with small
amount of Trans-Jel®.

Note: Ensuretheinside tabisin the proper
location on pump cover.

21. Install two new K3 sealing rings into grooves
on pump cover, as shown in Figure 165.

22. Set the completed oil pump assembly aside for
the final assembly process (See Figure 166).

Component Rebuild
Continued on Page 91

Technical Service Information

INSTALLED ON
K3 CLUTCH
HOUSING

INSIDE LOCATING
TAB GOES HERE

69 OILPUMP COVER, K3 SEALRINGS (2 REQUIRED).
71 NUMBER 1 THRUST WASHER STEEL RACE.
72 NO. 1 THRUST WASHER (PLASTIC) (INSTALL ON K3 HOUSING).

Copyright © 2010 ATSG

Figure 165

73 INPUT SHAFT SPEED SENSOR (G182).
74 INPUT SHAFT SPEED SENSOR "O" RING SEAL.
75 1SS SENSORAND ISS CONN. BOLTS, 16 MM (.630") (2 REQ).

Copyright © 2010 ATSG

COMPLETED OIL PUMP ASSEMBLY

Copyright © 2010 ATSG

Figure 164

Figure 166
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COMPONET REBUILD (CONTD)
VALVE BODY ASSEMBLY

1. Lay the valve body assembly on a flat work
surface, as shown in Figure 167.

2.Remove the seven bolts retaining the manual
valve body. as shown in Figure 167.

3.Remove the manual valve body and manual
valve, as shown in Figure 167.

4. Turn the valve body assembly over. as shown
in Figure 168.

5.Remove the 39 upper to lower valve body
bolts, as shown in Figure 168.
Note: There are three different lengths of
these bolts See Legendin Figure 168.

6.Remove the two oil baffles, as shown in
Figure 168.

7. Seperate the upper valve body, spacer plate
and lower valve body.

Continued on Page 92

770 MANUAL VALVE.
771 MANUAL VALVE BODY CASTING.
772 MANUAL VALVE BODY RETAINING BOLT 38 MM (1.496") (7 REQY).

Copyright © 2010 ATSG

Technical Service Information

Special Note: This valve body has proven fo have
very high bore wear and Sonnax® has available
several line-ups that may save you from having to
purchase a new valve body.

669

671

670

668 UPPER VB TO LOWER VB BOLT, 22 MM (.866") (4 REQUIRED).
669 UPPER VB TO LOWER VB BOLT, 28 MM (1.102") (25 REQUIRED).
670 UPPER VB TO LOWER VB BOLT, 40 MM (1.574") (10 REQUIRED).
671 OILBAFFLE NUMBER 2.

672 OILBAFFLE NUMBER 1.

Copyright © 2010 ATSG

Figure 167
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VALVE BODY ASSEMBLY (CONTD)

8. Disassemble lower valve body and place valves, Caution:
springs. bore plugs and retainers on appropriate There are 4 adjustable plugs screwed info the valve
trays exacrly as they are removed, as shown in body casting at the end of the clutch regulating bores,
Figure 169. Small parts are shown in Figure 172. as shown in Figure 169, along with two clips that are
Note: Tag the "Linear" solenoid locations on not necessary fo remove. If removal does become
removal, as they are position sensitive. necessary, measure plug depth before plug is removed
9. Clean all lower valve body parts thoroughly and as it is a critical adjustment.
dry with compressed air.
Note: Do not submerge solenoids in solvent. Continued on Page 93

"09D" LOWER VALVE BODY, EXPLODED VIEW

& 625

625

See Legend Figure 170
626

N
/'_-\'hte: Measure
Plug depth before

ADJUSTABLE plug is removed

625

"o
&%

605

600

See Legend Figure 170

Copyright © 2010 ATSG

Figure 169
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FIGURE 169 AND 172 LEGEND VALVE BODY ASSEMBLY (CONTD)
600 LOWER VALVE BODY CASTING. 10. Inspect all lower valve body parts thoroughly for
601 SECONDARY PRESSURE REGULATOR VALVE. any wear and/or damage.

602 SECONDARY PRESSURE REGULATOR VALVE SPRING (RED).

603 SECONDARY PRESSURE REGULATOR VALVE ADJUSTMENT PLUG. Note: See observed spring specs in Figure 171.

604 SECONDARY PRESSURE REGULATOR VALVE ADJUSTMENT RETAINER. 11. Assemble the lower valve body parts exactly as

605 NUMBER 1 RELAY VALVE. e i ;
shown in Figure 169, and lube with the proper

606 NUMBER 1 RELAY VALVE SPRING (NONE). EULs prop

607 NUMBER 1 RELAY VALVE RERINER. ATF as they are installed.

608 N93 PWM LINE PRESSURE CONTROL SOLENOID. 12. Torque the solenoid retaining bracket bolts to

609 N92 PWM K1 CLUTCH CONTROL SOLENOID. 10Nm (89in.Ib.)

610 N9OPWM K3 CLUTCH CONTROL SOLENOID.
611 N283 PWMB1 CLUTCH CONTROL SOLENOID. .
612 N282 PWM K2 CLUTCH CONTROL SOLENOID). Continued on Page 94
613 PWM SOLENOID RETAINER PINS (6 REQUIRED).
614 K1 CLUTCH REGULATOR VALVE SPRING (RED).
615 K1 CLUTCH REGULATOR VALVE.

616 K3 CLUTCH REGULATOR VALVE SPRING (NONE). SPECIAL NOTE: VALVE NAMES SHOWN WERE

617 K3 CLUTCH REGULATOR VALVE.
619 B1 CLUTCHREGULATOR VALVE.

620 K2 CLUTCH REGULATOR VALVE SPRING (NONE).

621 K2 CLUTCH REGULATOR VALVE.

ggi 33? fm 'f(F:(s:OCLE)NNCT)II?%L SOLENOID PIN RETAINER LOWER VALVE BODY SPRING SPECIFICATIONS

625 RETAINING BOLTS, 12 MM (0.472") LONG (6 REQUIRED). SPRING NUMBER 602 SPRING NUMBER 620

626 TRANSMISSION TEMP SENSOR RETAINING BRACKET. Free Length = 1.043 Free Length = .860

627 N93, N90, N92, N283, N282 SOLENOID PIN RETAINER. Spring Diameter = .623" Spring Diameter = .235"

628A B2 PRESSURESWITCH (NOTUSED IN ALL MODELS). Wire Diameter = .052" Wire Diameter = .032"

628B K1 PRESSURE SWITCH (NOT USED IN ALL MODELS). Approx Coils = 6 (RED) Approx Coils = 13 (NONE)

629 N88 ON/OFF SOLENOID.

630 K2 ACCUMULATOR PISTON. SPRING NUMBER 606 SPRINGS 631, 636, 650, 655,

631 K2 ACCUMULATOR PISTON OUTER SPRING (NONE). Free Length = 1.560" Free Length = 1.085"

632 K2 ACCUMULATOR PISTON INNER SPRING (GRAY). Spring Diameter = .355" Spring Diameter = .628"

633 K2 ACCUMULATOR PISTON BORE PLUG. Wire Diameter = .025" Wire Diameter = .082"

634 K2 ACCUMULATOR PISTON BORE PLUG RETAINER. Approx Coils = 13 (NONE) Approx Coils = 6.5 (NONE)

635 B1 ACCUMULATOR PISTON.

636 B1 ACCUMULATOR PISTON OUTER SPRING (NONE). SPRING NUMBER 614 SPRINGS 632, 637, 651, 656,

637 B1 ACCUMULATOR PISTON INNER SPRING (GRAY). Free Length = 1.018" Free Length = 1.093"

638 B1 ACCUMULATOR PISTON BORE PLUG. Spring Diameter = .235" Spring Diameter = .430"

639 B1 ACCUMULATOR PISTON BORE PLUG RETAINER. Wire Diameter = .025" Wire Diameter = .062"

640 FORWARD ENGAGEMENT ACCUMULATOR SPRING NONE). Approx Coils = 14 (RED) Approx Coils = 8.5 (GRAY)

641 FORWARD ENGAGEMENT ACCUMULATOR PISTON.

642 FORWARD ENGAGEMENT ACCUMULATOR BORE PLUG. SPRING NUMBER 616 SPRING NUMBER 640

643 FORWARD ENGAGEMENT ACCUMULATOR BORE PLUG RETAINER. Free Length = .860" Free Length = 2.456"

644 K1 SWITCH VALVE SPRING (PINK). Spring Diameter = .235" Spring Diameter = .775"

645 K1 SWITCH VALVE. Wire Diameter = .032" Wire Diameter = .075"

646 K1 SWITCH VALVE BORE PLUG. Approx Coils = 13 (NONE) Approx Coils = 10 (NONE)

647 K1 SWITCH VALVE BORE PLUG RETAINER.

648 N91PWM TCC CONTROL SOLENOID. SPRING NUMBER 618 SPRING NUMBER 644

649 N93/LINE PRESSURE SOLENOID ACCUMULATOR PISTON. Free Length = .860" Free Length = 1.090"

650 N93 ACCUMULATOR PISTON OUTER SPRING (NONE). Spring Diameter = .235" Spring Diameter = .280"

651 N93 ACCUMULATOR PISTON INNER SPRING (GRAY). Wire Diameter = .032" Wire Diameter = .025"

652 N93 ACCUMULATOR PISTON BORE PLUG. Approx Coils = 13 (NONE) Approx Coils = 11 (PINK)

653 N93 ACCUMULATOR PISTON BORE PLUG RETAINER.

654 K3 ACCUMULATOR PISTON.

655 K3 ACCUMULATOR PISTON OUTER SPRING (NONE).

656 K3 ACCUMULATOR PISTON INNER SPRING (GRAY).

) ¥ SR ASOR PEI N HORE MG LOWER VALVE BODY SPRING SPECIFICATIONS

658 K3 ACCUMULATOR PISTON BORE PLUG RETAINER. SMALL PARTS, WORM TRACK SIDE

ggg sﬁ‘ﬁ%ﬁﬁ,ﬁ%ﬁiﬂé‘m EACESTEACERILIE) (2REQ). SPRING NO. 663 SPRING NO. 665

661 OVALSCREEN (OPEN SIDE FACES SPACER PLATE). Roolengh =800 HoGLongi=.000"

662 K3 EXHAUST CHECK VALVE, 9.96 MM (.392") DIAMETER. Speing Diameiee = 245 Speing Diometer = 245

663 K3 EXHAUST CHECK VALVE SPRING (WHITE). Wire Diameter = .023 Wire Diomg?er = .023

664 REGULATED EXHAUST CHECK VALVE, 9.96 MM (.392") DIA. Approx Coils = 11 (WHITE) Approx Coils = 11 (WHITE)

665 REGULATED EXHAUST CHECK VALVE SPRING (WHITE).

666 B2 CLUTCH PLASTIC CHECK VALVE ASSEMBLY,

667 FORWARD/K2 PLASTIC CHECK VALVE ASSEMBLY. Copyright © 2010 ATSG
Figure 170 Figure 171
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VALVE BODY ASSEMBLY (CONTD) Caution: Solenoid modulatorvalves (725), (733)

13. Assemble the worm track small parts into lower have high failure rates. Check bores carefully.
valve body exactly, as shown in Figure 172. Available from Sonnax®, see Figure 173.

14. Disassemble upper valve valve body and place 16. Assemble the upper valve body parts exactly as
valves, springs. bore plugs and retainers on shown in Figure 173, and lube with the proper
appropriate trays exacrly as they were removed, ATF as they are installed.
as shown in Figure 173. Small parts are shown Note: Retainer for bore plug 681 will require
mFigure 175. some Trans-Jel® as it is not spring loaded.

15. Inspect all upper valve body parts thoroughly for 17. Install the worm track small parts into the upper
any wear and/or damage. valve body exacrly as shown in Figure 175.

Note: See spring specsin Figure 176.
e = Continued on Page 98

"09D" LOWER VALVE BODY SMALL PARTS, EXPLODED VIEW

SMALL MAGNETS ~ y——— %7
INBOTTOMOF | &
ROUND SCREENS

‘A" OR "B"
SPACER PLATE

660

Refer to Page 102 For
Spacer Plate Differences
Between The "2-Port" And

""3-Port" Converters

See Legend Figure 170

____________

667

Copyright © 2010 ATSG

Figure 172
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"09D" UPPER VALVE BODY EXPLODED VIEW

669
670

669
671
668
See Legend Figure 174 \T

672
705

701 ((@ ((@ 704

697 . ((@ 702 L Q‘. o’ T 703
689 éZia B0 '@' il :r e ’E’Q

REQUIRES (e ) '6' 9 @'*‘ N ¢
690§ LR G090 “~Egp 699

TRANS-JEL® I (e 07 “Oq

ON RETAINER 6887 Ly, 695

677 681 686 I
676

\ 685 (’@ i 691
U R~ 687 ©

684
683

'Q 707
()
Q 712 (&
(& . 8 &at? ~ 708
'@' 715 gy 714 Uiy,
Y ﬁ(@' 716 |I’
A @
o 721 & 09" Q)
vy < O n-717 7107 &
o™ Xy 22 ' |l, 720 e 7
@ G
29 S (@, 123
. . 26 2 ?24
NN 730 e T
'&.’ 731 |'I~' :
734 G @ See Legend Figure 174

S i o eSS i S St i

Available From Sonnax® !

I
Solenoid modulator valves (725) & (733) |
are high failure rate items. Check closely [

JSor any bore wear in casting. :

Copyright © 2010 ATSG

Figure 173

AUTOMATIC TRANSMISSION SERVICE GROUP 95




ATSG Technical Service Information

FIGURE 173 AND 175 LEGEND

659 ROUND SCREENS (2 REQUIRED). 720 B2 PORT CONTROL VALVE RETAINER.
660 VALVE BODY SPACER PLATE. 721 B1 RELAY VALVE SPRING (ORANGE).
668 UPPER VB TO LOWER VB BOLT, 22 MM (.866") (4 REQUIRED). 722 B1 RELAY VALVE.

669 UPPER VB TO LOWER VB BOLT, 28 MM (1.102") (25 REQUIRED). 723 B1 RELAY VALVE BORE PLUG.

670 UPPER VB TO LOWER VB BOLT, 40 MM (1.574") (10 REQUIRED). 724 B1 RELAY VALVE BORE PLUG RETAINER.

671 OILBAFFLE NUMBER 2.

672 OILBAFFLE NUMBER 1.

673 UPPER VALVE BODY CASTING.

674 K1 ACCUMULATOR PISTON.

675 K1 ACCUMULATOR PISTON INNER SPRING (LT BLUE).
676 K1 ACCUMULATOR PISTON OUTER SPRING (NONE).
677 K1 ACCUMULATOR PISTON BORE PLUG.

678 K1 ACCUMULATOR PISTON BORE PLUG RETAINER.
679 K3/B1 THREE WAY INNER SHUTTLE BALL SEAT.

680 SHUTTLE BALL (.250" DIAMETER STEEL).

681 K3/B1 THREE WAY OUTER SHUTTLE BALL SEAT.

682 K3/B1 THREE WAY OUTER SHUTTLE BALL SEAT RETAINER.

683 N283 SWITCH VALVE SPRING (PINK).

684 N283 SWITCH VALVE.

685 N283 SWITCH VALVE BORE PLUG.

686 N283 SWITCH VALVE BORE PLUG RETAINER.
687 N90 SWITCH VALVE SPRING (ORANGE).
688 NS0 SWITCH VALVE.

689 N90 SWITCH VALVE BORE PLUG.

690 N90 SWITCH VALVE BORE PLUG RETAINER.
691 K3 CONTROL VALVE SPRING  (PINK).

692 K3 CONTROL VALVE.

693 K3 CONTROL VALVE BORE PLUG.

694 K3 CONTROL VALVE BORE PLUG RETAINER.
695 B1 CONTROL VALVE SPRING (PINK).

696 B1 CONTROL VALVE.

697 B1 CONTROL VALVE BORE PLUG.

698 B1 CONTROL VALVE BORE PLUG RETAINER.
699 K2 CONTROL VALVE SPRING  (PINK).

700 K2 CONTROL VALVE.

701 K2 CONTROL VALVE BORE PLUG.

702 K2 CONTROL VALVE BORE PLUG RETAINER.
703 B2 SWITCH VALVE (MANUAL "1") VALVE.

704 B2 SWITCH VALVE (MANUAL"1") SPRING (WHITE).
705 B2 SWITCH VALVE (MANUAL "1") BORE PLUG.

706 B2 SWITCH VALVE (MANUAL "1") BORE PLUG RETAINER.

707 B2 REGULATOR VALVE.

708 B2 REGULATOR VALVE SPRING (VIOLET).
709 B2 REGULATOR PLUNGER.

710 B2 REGULATOR VALVE BORE PLUG.

711 B2 REGULATOR VALVE BORE PLUG RETAINER.
712 PRESSURE MODIFIER VALVE.

713 PRESSURE MODIFIER SPRING (WHITE).

714 PRESSURE MODIFIER RETAINER.

715A NUMBER 2 RELAY VALVE.

715 NUMBER 2 RELAY VALVE.

716 NUMBER 2 RELAY VALVE SPRING (WHITE).
717 NUMBER 2 RELAY VALVE RETAINER.

718 B2 PORT CONTROL VALVE.

719 B2 PORT CONTROL VALVE SPRING (WHITE).

725 SOLENOID MODULATOR VALVE B VALVE.

726 SOLENOID MODULATOR VALVE B VALVE SPRING (LT BLUE).

727 SOLENOID MODULATOR VALVE B VALVE BORE PLUG.

728 SOLENOID MODULATOR VALVE B VALVE BORE PLUG RETAINER.
729 K3 RELAY VALVE SPRING (ORANGE).

730 K3 RELAYVALVE.

731 K3 RELAY VALVE BORE PILUG.

732 K3 RELAY VALVE BORE PIUG RETAINER.

733 SOLENOID MODULATOR VALVE AVALVE.

734 SOLENOID MODULATOR VALVE A SPRING (LT BLUE).

735 SOLENOID MODULATOR VALVE A RETAINER.

736 TCC APPLY CONTROL VALVE.

737 TCC APPLY CONTROL BOOST VALVE.

738 TCC APPLY CONTROL BOOST VALVE SPRING (TAN).

739 TCC APPLY CONTROL BOOST VALVE SLEEVE.

740 TCC APPLY CONTROL BOOST VALVE SLEEVE RETAINER.

741 PRIMARY PRESSURE REGULATOR VALVE.

742 PRIMARY PRESSURE REGULATOR VALVE SPRING (PINK).

743 LINE PRESSURE BOOST VALVE.

744 LINE PRESSURE BOOST VALVE SLEEVE.

745 LINE PRESSURE BOOST VALVE SLEEVE RETAINER.

746 LUBE CHECKVALVE SPRING (PINK).

747 LUBE CHECKVALVE, 9.98 MM (.392") DIAMETER.

748 SECONDARY REG. VALVE PLASTIC CHECK VALVE ASSEMBLY.

749 TCC APPLY LIMIT CHECK VALVE SPRING (VIOLET).

750 TCC APPLY LIMIT CHECK VALVE, 9.98 MM (.392") DIAMETER.
751 N93 SOLENOID LIMIT CHECK VALVE SPRING (LT BLUE).

752 N93 SOLENOID LIMITCHECKVALVE, 11.98 MM (.471") DIAMETER.
753 REVERSE LIMIT CHECK VALVE SPRING (WHITE).

754 REVERSE LIMIT CHECK VALVE, 9.98 MM (.392") DIAMETER.

755 REVERSE ORIFICE PLASTIC CHECK BALL, 5.5 MM (.217") DIA.
756 LINE PRESSURE LIMIT CHECKVALVE SPRING (NONE).

757 LINE PRESSURE LIMIT CHECKVALVE, 9.98 MM (.392") DIAMETER.
758 REGULATED EXHAUST CHECK VALVE SPRING (WHITE).

759 REGULATED EXHAUST CHECK VALVE, 9.98 MM (.392") DIAMETER.
760 B2 "SMALL" CAVITY PLASTIC CHECK BALL, 5.5 MM (.217") DIA.
761 LUBE RELIEF CHECK VALVE, 9.98 MM (.392") DIAMETER.

762 LUBE RELIEF CHECK VALVE SPRING (RED).

763 K2 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

764 B1 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

765 K3 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

766 K1 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

767 DRIVE RANGE ORIFICE PLASTIC CHECKBALL, 6.35 MM (.250") DIA.
768 COOLER CHECK VALVE.

769 COOLER CHECKVALVE SPRING (TAN).

770 MANUAL VALVE.

771 MANUAL VALVE BODY CASTING.

772 MANUAL VALVE BODY RETAINING BOLT 38 MM (1.496") (7 REQ).

Copyright © 2010 ATSG

Figure 174

SPECIAL NOTE: VALVE NAMES SHOWN WERE
ASSIGNED BY ATSG BASED ON THEIR FUNCTION.
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"09D" UPPER VALVE BODY SMALL PARTS, EXPLODED VIEW

772

See Legend Figure 174

Refer to Page 102 For
Spacer Plate Differences
Between The "2-Port" And

"3-Port" Converters

See Legend Figure 174
7%
U
5 758 CHECK BALL
252 — © NO. 755 & 760 IS 761
S 755 - .217" DIAMETER =)
= o
762
751
750 -
-
749 .
763
2.
T 764
" 765 T

748 o > el e ) 0~ P
T ! ENLARGED VIEW |
l I
! | |
e~ . N CHECKBAHIL .| 5T leeem e e a—— 1

" - NUMBER 767 IS

e .250" DIAMETER

746
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Figure 175
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Technical Service Information

UPPER VALVE BODY SPRING SPECIFICATIONS

SPRING NUMBER 675

Free Length = 1.070"
Spring Diameter = .425"
Wire Diameter = .062"
Approx Coils = 9 (LT BLUE)

SPRING NUMBER 676
Free Length = 1.090"
Spring Diameter = .625"
Wire Diameter = .080"
Approx Coils = 6 (NONE)

SPRING NUMBER 683, 691,
695, AND 699.

Free Length = 1.080"
Spring Diameter = .279"
Wire Diameter = .024"
Approx Coils = 10 (PINK)

SPRING NUMBER 687, 721, 729,
Free Length = 1.130"

Spring Diameter = .255"

Wire Diameter = .027"

Approx Coils = 13 (ORANGE)

SPRING NUMBER 704, 713,
716, AND 719.

Free Length = 1.130"
Spring Diameter = .297"
Wire Diameter = .030"
Approx Coils = 12 (WHITE)

SPRING NUMBER 708

Free Length = 1.280"
Spring Diameter = .275"
Wire Diameter = .027"
Approx Coils = 21 (VIOLET)

SPRING NUMBER 738
Free Length = .750"
Spring Diameter = .220"
Wire Diameter = .028"
Approx Coils = 12 (TAN)

SPRING NUMBER 726, 734,
Free Length = 1.425"
Spring Diameter = .386"
Wire Diameter = .055"
Approx Coils = 13 (LT BLUE)

SPRING NUMBER 742
Free Length = 1.235"
Spring Diameter = .545"
Wire Diameter = .048"
Approx Coils = 6 (PINK)

UPPER VALVE BODY SPRING SPECIFICATIONS
SMALL PARTS, WORM TRACK SIDE

SPRIMG NO. 746

Free Length = .685"
Spring Diameter = .346"
Wire Diameter = .042"
Approx Coils = 6 (PINK)

SPRING NO. 749

Free Length = .610"
Spring Diameter = .249"
Wire Diameter = .029"
Approx Coils = 7 (VIOLET)

SPRING NO. 751

Free Length = .700"
Spring Diameter = .407"
Wire Diameter = .035"
Approx Coils = 6 (LT BLUE)

SPRING NO. 753

Free Length = .600"
Spring Diameter = .248"
Wire Diameter = .023"
Approx Coils = 11 (WHITE)

SPRING NO. 756

Free Length = .430"
Spring Diameter = .373"
Wire Diameter = .050"
Approx Coils = 4 (NONE)

SPRING NO. 758

Free Length = .600"
Spring Diameter = .248"
Wire Diameter = .023"
Approx Coils = 11 (WHITE)

SPRING NO. 762

Free Length = .625"
Spring Diameter = .250"
Wire Diameter = .033"
Approx Coils = 8 (RED)

SPRING NO. 769

Free Length = .672"
Spring Diameter = .274"
Wire Diameter = .019"
Approx Coils = 10 (TAN)

Copyright © 2010 ATSG

Figure 176

COMPONENT REBUILD (CONTD)

VALVE BODY ASSEMBLY (CONTD)

18. Install the two round screens into spacer plate
with the plate oriented as shown in Figure 177,
and the open end of screens toward the spacer

plate.

Note: There are small magnets in the bottom

SMALL MAGNETS
IN BOTTOM OF
ROUND SCREENS

of the two round screens.
Norte: Referrto Page 102 for the spacer plate
differences between the ""2-Port"” and "3-Port"
forque converters.

19. The screens will snap into spacer plate. ensure
that they are fully seated.
Note: Valve body gaskets are bonded to all 09D
spacer plates. Ensure that your gaskers are not
damaged.

Continued on Page 99

659 ROUND SCREENS (2 REQUIRED).
660 VALVE BODY SPACER PLATE.

Copyright © 2010 ATSG

Figure 177
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770 MANUAL VALVE.
771 MANUAL VALVE BODY CASTING.

Copyright © 2010 ATSG

Figure 178

660 VALVE BODY SPACER PLATE WITH SCREENS.

770 MANUAL VALVE.

771 MANUAL VALVE BODY CASTING.

772 MANUAL VALVE BODY RETAINING BOLT 38 MM (1.496") (7 REQY).

Copyright © 2010 ATSG

Technical Service Information

COMPONENT REBUILD (CONTD)
VALVE BODY ASSEMBLY (CONTD)

20. Install the manual valve into the manual valve
body.as shown in Figure 178.

21. Lay the upper valve body on a flat work surface
with the worm track side facing up, as shown in
Figure 179.

22. Install two alignment dowels in the upper valve
body in the positions shown in Figure 179.
Note: Manufacture alignment dowels from
two extra manualvalve body bolrs.

23. With all small parts in their proper positions in
the upper valve body, install spacer plate over
alignment dowels and onto the upper valve body,
as shown in Figure 179.

Note: Referto Page 102 forthe spacer plate
differences between the ''2-Port" and "3-Port"
forque converters.

24. While holding the spacer plate down against
spring pressure, install the manual valve body
and manual valve over alignment dowels, as
shown in Figure 179, and install four retaining
bolts in the center and "snug" them down.

25. Remove the alignment dowels, and install the
remaining three bolts. Tighten"snug".

26. Torque all seven manual valve body bolts to
10N'm (89 1n.1b.), as shown in Figure 180.

Continued on Page 100

TORQUE MANUAL VALVE BODY BOLTS TO
10 N-M (89 IN.LB.)

Copyright © 2010 ATSG

Figure 179
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COMPONENT REBUILD (CONTD)
VALVE BODY ASSEMBLY (CONTD)

27. Install the same two alignment dowels in lower
valve body in the positions shown in Figure 181.

28. With all small parts in their proper positions in
the lower valve body, install upper valve body
and spacer plate assembly over the alignment
dowels and onto the lower valve body. as shown
inFigure 181.

29. While holding pressure on the upper valve body
install two bolts in the center and tighten "snug".

30. Remove the alignment dowels and install the
remaining bolts and oil baffles in their proper
positions, as shown in Figure 181.

Note: are 3 different lengths of bolts on this
side of the valve body and their length and
their position is shown in Figure 182.

Continued on Page 101

669
671

670

VALVE BODY

668 UPPER VBTO LOWER VB BOLT, 22 MM (.866") (4 REQUIRED).
669 UPPER VBTO LOWER VB BOLT, 28 MM (1.102") (25 REQUIRED).
670 UPPER VB TO LOWER VB BOLT, 40 MM (1.574") (10 REQUIRED).
671 OIL BAFFLE NUMBER 2.

672 OILBAFFLE NUMBER 1.

Copyright © 2010 ATSG

UPPER VALVE BODY BOLT AND
OIL BAFFLE LOCATIONS

o) ® o ©
- ®

@ ® & uwee 0
@ @
®
@ o9 ®
@
° @

@ °
o © o o of
e ® o O o B8

No. 1 =22 MM (0.866"), 4 Required

No. 2 =28 MM (1.102"), 25 Required

No. 3 =40 MM (1.574"), 10 Required
All 8 MM Hex Head, Total 39 Required

Copyright © 2010 ATSG

Figure 181

100

Figure 182
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COMPONENT REBUILD (CONTD)
VALVE BODY ASSEMBLY (CONT'D)

31. Torque all 39 upper valve body to lower valve
bodyboltsto 10 N'm (89 in.Ib.), as shown in
Figure 183.

32. Set the completed valve body assembly aside for
the final assembly process (See Figure 184).

TORQUE ALL UPPER VALVE BODY T0
LOWER VALVE BODY BOLTS TO
10 N-M (89 IN.LB.)

Copyright © 2010 ATSG
Figure 183

COMPLETED VALVE BODY ASSEMBLY

Copyright © 2010 ATSG
Figure 184
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SPACER PLATE DIFFERENCES

The valve body spacer plates are different between
the "2-Port" and "3-Port" torque converters. There
are eight holes that are in different locations on each
of the spacer plates. The holes that are different are
"shaded-in" with a "dashed-circle" around the
affected holes.

The valve body spacer plates are also identified as to
which is the "2-Port" and which 1s the "3-Port" design
and illustrated in Figure 185 below. Refer to Page 79
for additional information about "2-Port" and "3-
Port" differences

These Spacer Plates "Will Not" Interchange!

"3 Port”
®] Converter

o =loo O o O o000

o0
0
- 00 O O

00
o O
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Figure 185

102 AUTOMATIC TRANSMISSION SERVICE GROUP



P4ATSG Technical Service Information

"UPDATED" VALVE BODY ASSEMBLY

Beginning sometime in 20035, Aisin introduced a "new The "new design" valve body also recieved some
design" valve body assembly that included hydraulic = hydraulic improvements which required several worm
improvements, for both the "2-Port" and the "3-Port"  track changes in both the upper and lower valve body
design torque converters. castings. This of course also changed the spacer plate

This "new design" valve body has an added TCC  and identification, as it created two new spacer plates to
exhaust check valve, spring and retainer, as shown in  accommodate the hydraulic changes. plus the "2-Port"
Figure 186. We have also included casting number  and "3-Portdesign converters.
changes to assist you in visual identification between
the the two new design valve bodies. The lower valve
body 1s shown in Figure 186 and the upper valve body is
shown in Figure 187.

2005-UP LOWER VALVE BODY SIDE VISUAL IDENTIFICATION

"K" Spacer Style With
Worm Track Changes
Cast With "AISIN AH 5"
In This Location

"C" Spacer Style With

Worm Track Changes

Cast With "AISIN 3"
In This Location

Added Check Valve
Cavity And Retaining

Added Check Valve
Cavity And Retaining

""8860" Cast
Here

Requires The
"C" Spacer Plate
"3-Port" Version

Copyright © 2010 ATSG

"K' Spacer Plate
"2-Port" Version

Figure 186

2005-UP UPPER VALVE BODY SIDE VISUAL IDENTIFICATION
"C" Spacer Style With
Worm Track Changes
Cast With No. "3"

In This Location

"K" Spacer Style With
Worm Track Changes
Cast With No. "4H 5"
In This Location

equires The
"C" Spacer Plate
"3-Port" Version

eqm‘res The
"K'" Spacer Plate
""2-Port" Version

a
I i
e
I

Copyright © 2010 ATSG

Figure 187
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"UPDATED" VALVE BODY INFORMATION (CONT'D)
We have provided you with an exploded view of the
2005-up lower valve body assembly in Figure 188.
There have also been several small changes to spring
calibrations. The spring identification and all of the
specifications for the 2005-up valve body, are provided
foryou in Figure 190.

Technical Service Information

The valve body assembly process is exactly the same
as previos models and is covered in the valve body
component rebuild section. It is only seme internal
components that have changed.

Continued on Page 106

See Legend Figure 189
625 & ‘
777 £l
Added In

’ 2005-Up Version

See Legend Figure 189

2005-UP "09D" LOWER VALVE BODY, EXPLODED VIEW

S

. //IHV//] zosiomEnYa

N
,
,

=
N\ N
/\bre: Measure
Plug depth before

plug is removed
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Figure 188
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FIGURE 188 AND 191 LEGEND

600 LOWER VALVE BODY CASTING.

601 SECONDARY PRESSURE REGULATOR VALVE.

602 SECONDARY PRESSURE REGULATOR VALVE SPRING (NONE).
603 SECONDARY PRESSURE REGULATOR VALVE ADJUSTMENT PLUG.

604 SECONDARY PRESSURE REGULATOR VALVE ADJUSTMENT RETAINER.

605 NUMBER 1 RELAY VALVE.

606 NUMBER 1 RELAY VALVE SPRING (NONE).

607 NUMBER 1 RELAY VALVE RETAINER.

608 N93 PWM LINE PRESSURE CONTROL SOLENOID.

609 N92 PWMK1 CLUTCH CONTROL SOLENOID.

610 N9O PWM K3 CLUTCH CONTROL SOLENOID.

611 N283 PWMB1 CLUTCH CONTROL SOLENOID.

612 N282 PWM K2 CLUTCH CONTROL SOLENOID).

613 PWM SOLENOID RETAINER PINS (6 REQUIRED).

614 K1 CLUTCH REGULATOR VALVE SPRING (RED).

615 K1 CLUTCH REGULATOR VALVE.

616 K3 CLUTCH REGULATOR VALVE SPRING (NONE).

617 K3 CLUTCH REGULATOR VALVE.

618 B1 CLUTCH REGULATOR VALVE SPRING (NONE).

619 B1 CLUTCHREGULATOR VALVE.

620 K2 CLUTCH REGULATOR VALVE SPRING (NONE).

621 K2 CLUTCH REGULATOR VALVE.

622 N89 ON/OFF SOLENOID.

624 N282 PWMTCC CONTROL SOLENOID PIN RETAINER.
625 RETAINING BOLTS, 12 MM (0.472") LONG (7 REQUIRED).
626 TRANSMISSION TEMP SENSOR RETAINING BRACKET.
627 N93,N90, N92, N283, N282 SOLENOID PIN RETAINER.
628A B2 PRESSURE SWITCH (NOTUSED IN ALL MODELS).
628B K1 PRESSURE SWITCH (NOTUSED IN ALL MODELS).
629 N88 ON/OFF SOLENOID.

630 K2 ACCUMULATOR PISTON.

631 K2 ACCUMULATOR PISTON OUTER SPRING (NONE).
632 K2 ACCUMULATOR PISTON INNER SPRING (GRAY).
633 K2 ACCUMULATOR PISTON BORE PLUG.

634 K2 ACCUMULATOR PISTON BORE PLUG RETAINER.

635 B1 ACCUMULATOR PISTON.

636 B1 ACCUMULATOR PISTON OUTER SPRING (NONE).
637 B1 ACCUMULATOR PISTON INNER SPRING (GRAY).
638 B1 ACCUMULATOR PISTON BORE PLUG.

639 B1 ACCUMULATOR PISTON BORE PLUG RETAINER.

640 FORWARD ENGAGEMENT ACCUMULATOR SPRING (NONE).
641 FORWARD ENGAGEMENT ACCUMULATOR PISTON.
642 FORWARD ENGAGEMENT ACCUMULATOR BORE PLUG.

643 FORWARD ENGAGEMENT ACCUMULATOR BORE PLUG RETAINER.

644 K1 SWITCH VALVE SPRING (PINK).

645 K1 SWITCH VALVE.

646 K1 SWITCHBORE PLUG.

647 K1 SWITCH BORE PLUG RETAINER.

648 N91 PWMTCC CONTROL SOLENOID.

649 N93/LINE PRESSURE SOLENOID ACCUMULATOR PISTON.
650 N93 ACCUMULATOR PISTON OUTER SPRING (NONE).
651 N93 ACCUMULATOR PISTON INNER SPRING (GRAY).
652 N93 ACCUMULATOR PISTON BORE PLUG.

653 N93 ACCUMULATOR PISTON BORE PLUG RETAINER.

654 K3 ACCUMULATOR PISTON.

655 K3 ACCUMULATOR PISTON OUTER SPRING (NONE).

656 K3 ACCUMULATOR PISTON INNER SPRING (GRAY).

657 K3 ACCUMULATOR PISTON BORE PLUG.

658 K3 ACCUMULATOR PISTON BORE PLUG RETAINER.

659 ROUND SCREENS (OPEN SIDE FACES SPACER PLATE) (2 REQ).
660 VALVE BODY SPACER PLATE.

661 OVALSCREEN (OPEN SIDE FACES SPACER PLATE).

662 K3 EXHAUST CHECK VALVE, 9.96 MM (.392") DIAMETER.
663 K3 EXHAUST CHECK VALVE SPRING (WHITE).

664 REGULATED EXHAUST CHECK VALVE, 9.96 MM (.392") DIA.
665 REGULATED EXHAUST CHECK VALVE SPRING (WHITE).
666 B2 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

667 FORWARD/K2 PLASTIC CHECK VALVE ASSEMBLY.

775 TCC APPLY EXHAUST CHECK VALVE ASSEMBLY.

776 TCC APPLY EXHAUST CHECK VALVE SPRING.

777 TCC APPLY EXHAUST CHECK VALVE RETAINER PLATE.

Technical Service Information

"UPDATED" VALVE BODY INFORMATION (CONTD)

SPECIAL NOTE: VALVE NAMES SHOWN WERE
ASSIGNED BY ATSG BASED ON THEIR FUNCTION.

LOWER VALVE BODY SPRING SPECIFICATIONS

SPRING NUMBER 602
Free Length = 1.025"
Spring Diameter = .640"
Wire Diameter = .055"
Approx Coils = 6 (NONE)

SPRING NUMBER 606

Free Length = 1.580"
Spring Diameter = .360"
Wire Diameter = .025"
Approx Coils = 13 (NONE)

SPRING NUMBER 614
Free Length = 1.018"
Spring Diameter = .235"
Wire Diameter = .025"
Approx Coils = 14 (RED)

SPRING NUMBER 616

Free Length = .860"
Spring Diameter = .235"
Wire Diameter = .032"
Approx Coils = 13 (NONE)

SPRING NUMBER 618

Free Length = .860"
Spring Diameter = .235"
Wire Diameter = .032"
Approx Coils = 13 (NONE)

SPRING NUMBER 620

Free Length = .860"
Spring Diameter = .235"
Wire Diameter = .032"
Approx Coils = 13 (NONE)

SPRINGS 631, 636, 650, 655,
Free Length = 1.085"
Spring Diameter = .628"
Wire Diameter = .082"
Approx Coils = 6.5 (NONE)

SPRINGS 632, 637, 651, 656,
Free Length = 1.093"

Spring Diameter = .430"
Wire Diameter = .062"
Approx Coils = 8.5 (GRAY)

SPRING NUMBER 640

Free Length = 2.456"
Spring Diameter = .775"
Wire Diameter = .075"
Approx Coils = 10 (NONE)

SPRING NUMBER 644
Free Length = 1.090"
Spring Diameter = .280"
Wire Diameter = .025"
Approx Coils = 11 (PINK)

LOWER VALVE BODY SPRING SPECIFICATIONS
SMALL PARTS, WORM TRACK SIDE

SPRING NO. 663

Free Length = .600"
Spring Diameter = .248"
Wire Diameter = .023"
Approx Coils = 11 (WHITE)

SPRING NO. 665

Free Length = .600"
Spring Diameter = .248"
Wire Diameter = .023"
Approx Coils = 11 (WHITE)

Copyright © 2010 ATSG

Figure 189

Figure 190
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"UPDATED" VALVE BODY ASSEMBLY (CONTD)

The small parts in the lower valve body have not
changed. Their locations and calibrations are exactly
the same as previous models and are provided for you in
Figure 240. Notice that several of the worm tracks are
shaded which depict the improvements that have
occured in the hydraulic system. These improvements
also required a change in the spacer plate.

Technical Service Information

Note: ATSG has available a "Technicians Guide"
that includes color hydraulic schematics for each and
every gear and identification of all orifices and
passages. The 2005-Up valve body hydraulic change
is also includedin the " Technicians Guide".

Continued on Page 108

IN BOTTOM OF
ROUND SCREENS

2005-UP "09D" LOWER VALVE BODY SMALL PARTS, EXPLODED VIEW
SMALL MAGNETS

659

"C"OR "K"
SPACER PLATE

660

Refer to Page 112 For
Hydraulic Improvement
Changes In Spacer Plates
Refer to Page 113 For
Spacer Plate Differences

Between Late "2-Port" And
"3-Port" Converters

____________

667

See Legend Figure 189

Shaded Worm Tracks Depict
The Cavitys That Changed

Copyright © 2010 ATSG

Figure 191
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2005-UP "09D" UPPER VALVE BODY EXPLODED VIEW

669
670
669
671
668
672
See Legend Figure 193
705
01— ((@ 704
N IR @'{' U @, 703
693 698, 1 ' I ~& '
@ 0 & Q. @
689 Q) 694_ X '@ '@,' 700" (2
REQUIRES 690§ LR I (B~ 696 @ o 699
TRANS-JEL® ! (e 07 “Oq U,
ON RETAINER 6888 e 695
685—@) o
a?;r\~681 869 (& 63?

878 684

'Q 707
&,
712
715A 'ﬁ. 'C\
'@ {7 : ?13 708
'@' 715 W, 14 ;
> 718 e 514 ||, 3
@ 721 '@ 2 719 Y% e 709 (('-(‘
i 710”7 &
725 \' 722 P 720 |l 711
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e N,
B
i (Q' 728
s 735 (] See Legend Figure 193
ﬂ |
732
Copyright © 2010 ATSG
Figure 192
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"UPDATED" VALVE BODY INFORMATION (CONT'D)

Some small parts in the upper valve body have
changed. Their locations and names are provided for
you in Figure 194. Notice that two of the check valves
are not used with the "K" spacer plate. Spring
specifications are provided in Figure 195.

Notice in Figure 194 that several of the worm tracks
are shaded which depict the improvements that have
occured in the hydraulic system. These improvements
also required a change in the spacer plate.

Continued on Page 111

659 ROUND SCREENS (2 REQUIRED).

660 VALVE BODY SPACER PLATE.

668 UPPER VB TO LOWER VB BOLT, 22 MM (.866") (4 REQUIRED).
669 UPPER VB TO LOWER VB BOLT, 28 MM (1.102") (25 REQUIRED).
670 UPPER VB TO LOWER VB BOLT, 40 MM (1.574") (10 REQUIRED).
671 OILBAFFLE NUMBER 2.

672 OILBAFFLENUMBER 1.

673 UPPER VALVE BODY CASTING.

674 K1 ACCUMULATOR PISTON.

675 K1 ACCUMULATOR PISTON INNER SPRING (LT BLUE).
676 K1 ACCUMULATOR PISTON OUTER SPRING (NONE).
677 K1 ACCUMULATOR PISTON BORE PLUG.

678 K1 ACCUMULATOR PISTON BORE PLUG RETAINER.
679 K3/B1 THREE WAY INNER SHUTTLE BALL SEAT.

680 SHUTTLE BALL (.250"DIAMETER STEEL).

681 K3/B1 THREE WAY OUTER SHUTTLE BALL SEAT.

682 K3/B1 THREE WAY OUTER SHUTTLE BALL SEAT RETAINER.
683 N283 SWITCHVALVE SPRING (PINK).

684 N283 SWITCH VALVE.

685 N283 SWITCHVALVE BORE PLUG.

686 N283 SWITCH VALVE BORE PLUG RETAINER.

687 N90 SWITCH VALVE SPRING (ORANGE).

688 NP0 SWITCH VALVE.

689 N90 SWITCH VALVE BORE PLUG.

690 NP0 SWITCH VALVE BORE PLUG RETAINER.

691 K3 CONTROLVALVE SPRING  (PINK).

692 K3 CONTROL VALVE.

693 K3 CONTROL VALVE BORE PLUG.

694 K3 CONTROL VALVE BORE PLUG RETAINER.

695 B1 CONTROL VALVE SPRING (PINK).

696 B1 CONTROL VALVE.

697 B1 CONTROL VALVE BORE PLUG.

698 B1 CONTROL VALVE BORE PLUG RETAINER.

699 K2 CONTROLVALVE SPRING  (PINK).

700 K2 CONTROL VALVE.

701 K2 CONTROL VALVE BORE PLUG.

702 K2 CONTROL VALVE BORE PLUG RETAINER.

703 B2 SWITCH VALVE (MANUAL "1") VALVE.

704 B2 SWITCH VALVE (MANUAL "1") SPRING (WHITE).
705 B2 SWITCH VALVE (MANUAL "1") BORE PLUG.

706 B2 SWITCH VALVE (MANUAL "1") BORE PLUG RETAINER.
707 B2 REGULATOR VAILVE.

708 B2 REGULATOR VALVE SPRING (VIOLET).

709 B2 REGULATOR PLUNGER.

710 B2 REGULATOR VALVE BORE PLUG.

711 B2 REGULATOR VALVE BORE PLUG RETAINER.

712 PRESSURE MODIFIER VALVE.

713 PRESSURE MODIFIER SPRING (WHITE).

714 PRESSURE MODIFIER RETAINER.

715A NUMBER 2 RELAY VALVE PLUG.

715 NUMBER 2 RELAY VALVE.

716 NUMBER 2 RELAY VALVE SPRING (WHITE).

717 NUMBER 2 RELAY VALVE RETAINER.

718 B2 PORT CONTROL VALVE.

719 B2 PORT CONTROL VALVE SPRING (WHITE).

FIGURE 192 AND 194 LEGEND

SPECIAL NOTE: VALVE NAMES SHOWN WERE
ASSIGNED BY ATSG BASED ON THEIR FUNCTION. Copyright © 2010 ATSG

720 B2 PORT CONTROL VALVE RETAINER.

721 B1 RELAYVALVE SPRING (ORANGE).

722 B1 RELAY VALVE.

723 B1 RELAY VALVE BORE PLUG.

724 B1 RELAY VALVE BORE PLUG RETAINER.

725 SOLENOID MODULATOR VALVE B VALVE.

726 SOLENOID MODULATOR VALVE B VALVE SPRING (NONE).

727 SOLENOID MODULATOR VALVE B VALVE BORE PLUG.

728 SOLENOID MODULATOR VALVE B VALVE BORE PLUG RETAINER.
729 K3 RELAY VALVE SPRING (ORANGE).

730 K3 RELAY VALVE.

731 K3 RELAY VALVE BORE PIUG.

732 K3 RELAY VALVE BORE PLUG RETAINER.

733 SOLENOID MODULATOR VALVE AVALVE.

734 SOLENOID MODULATOR VALVE A SPRING (NONE).

735 SOLENOID MODULATOR VALVE A RETAINER.

736 TCC APPLY CONTROL VALVE.

737 TCC APPLY CONTROL BOOST VALVE.

738 TCC APPLY CONTROL BOOST VALVE SPRING (TAN).

739 TCC APPLY CONTROL BOOST VALVE SLEEVE.

740 TCC APPLY CONTROL BOOST VALVE SLEEVE RETAINER.

741 PRIMARY PRESSURE REGULATOR VALVE.

742 PRIMARY PRESSURE REGULATOR VALVE SPRING (PINK).

743 LINE PRESSURE BOOST VALVE.

744 LINE PRESSURE BOOST VALVE SLEEVE.

745 LINE PRESSURE BOOST VALVE SLEEVE RETAINER.

746 LUBE CHECKVALVE SPRING (PINK).

747 LUBE CHECKVALVE, 9.98 MM (.392") DIAMETER.

748 SECONDARY REG. VALVE PLASTIC CHECK VALVE ASSEMBLY.
749 TCC APPLY LIMIT CHECK VALVE SPRING (VIOLET).

750 TCC APPLY LIMIT CHECK VALVE, 9.98 MM (.392") DIAMETER.
751 N93 SOLENOID LIMIT CHECK VALVE SPRING (LT BLUE).

752 N93 SOLENOID LIMIT CHECK VALVE, 11.98 MM (.471") DIAMETER.
753 REVERSE LIMIT CHECKVALVE SPRING (WHITE).

754 REVERSE LIMIT CHECKVALVE, 9.98 MM (.392") DIAMETER.

755 REVERSE ORIFICE PLASTIC CHECK BALL, 5.5 MM (.217") DIA.
756 LINE PRESSURE LIMIT CHECK VALVE SPRING (NONE).

757 LINE PRESSURE LIMIT CHECK VALVE, 9.98 MM (.392") DIAMETER.
758 REGULATED EXHAUST CHECK VALVE SPRING (WHITE).

759 REGULATED EXHAUST CHECKVALVE, 9.98 MM (.392") DIAMETER.
760 B2 "SMALL" CAVITY PLASTIC CHECK BALL, 5.5 MM (.217") DIA.
761 LUBE RELIEF CHECKVALVE, 9.98 MM (.392") DIAMETER.

762 LUBE RELIEF CHECK VALVE SPRING (RED).

763 K2 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

764 B1 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

765 K3 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

766 K1 CLUTCH PLASTIC CHECK VALVE ASSEMBLY.

767 DRIVE RANGE ORIFICE PLASTIC CHECK BALL, 6.35 MM (.250") DIA.
768 COOLER CHECKVALVE.

769 COOLER CHECKVALVE SPRING (TAN).

770 MANUAL VALVE.

771 MANUAL VALVE BODY CASTING.

772 MANUAL VALVE BODY RETAINING BOLT 38 MM (1.496") (7 REQ).

Figure 193
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P4ATSE Technical Service Information

2005-UP "09D" UPPER VALVE BODY SMALL PARTS, EXPLODED VIEW

T

See Legend Figure 193
"C" OR K"
SPACER PLATE

Refer to Page 112 For
Hydraulic Improvement
Changes In Spacer Plates

Refer to Page 113 For
Spacer Plate Differences
Between Late ""2-Port" And
""3-Port" Converters

See Legend Figure 193
75
O
iy 295 CHECKBALL
52— © © NO. 755 & 760 IS | 7 "
- " [ N D
? 755 - 5.5 MM (217" DIA) : o |
761 ! K* PLATE |
""""""""""""""""""""""""""" |
|
I NOT USED 750—__
L WIH g o
| *K* PLATE :
ot o et e ettt s
763
2.
T 764
-
=
765
748— o N e
T e g . | ENLARGED VIEW |
2o ' - l I
o . : : % % :
- . 769 [ [
747 CHECK BALL | Py E et y
- - NUMBER 767 IS
= 6.3 MM (.250" DIA)
746
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P4ATSE Technical Service Information

2005-UP "09D" UPPER VALVE BODY SPRING SPECIFICATIONS
2006 UPPER VB SPRING SPECIFICATIONS UPPER VALVE BODY SPRING SPECIFICATIONS

SPRING NUMBER 675

Free Length = 1.070"
Spring Diameter = .425"
Wire Diameter = .062"
Approx Coils = 9 (LT BLUE)

SPRING NUMBER 676
Free Length = 1.090"
Spring Diameter = .625"
Wire Diameter = .080"
Approx Coils = 6 (NONE)

SPRING NUMBER 683, 691,
695, AND 699.

Free Length = 1.060"
Spring Diameter = .270"
Wire Diameter = .025"
Approx Coils = 10 (PINK)

SPRING NUMBER 687, 721, 729,
Free Length = 1.130"

Spring Diameter = .255"

Wire Diameter = .027"

Approx Coils = 13 (ORANGE)

SPRING NUMBER 704, 713,
716, AND 719.

Free Length = 1.125"
Spring Diameter = .295"
Wire Diameter = .029"
Approx Coils = 12 (WHITE)

SPRING NUMBER 708

Free Length = 1.280"
Spring Diameter = .275"
Wire Diameter = .027"
Approx Coils = 21 (VIOLET)

SPRING NUMBER 738
Free Length = .750"
Spring Diameter = .220"
Wire Diameter = .028"
Approx Coils = 12 (TAN)

SPRING NUMBER 726, 734,
Free Length = 1.425"
Spring Diameter = .336"
Wire Diameter = .048"
Approx Coils = 14 (NONE)

SPRING NUMBER 742
Free Length = 1.215"
Spring Diameter = .538"
Wire Diameter = .049"
Approx Coils = 6 (PINK)

SMALL PARTS, WORM TRACK SIDE

SPRIMG NO. 746

Free Length = .685"
Spring Diameter = .346"
Wire Diameter = .042"
Approx Coils = 6 (PINK)

SPRING NO. 749

Free Length = .610"
Spring Diameter = .249"
Wire Diameter = .029"
Approx Coils = 7 (VIOLET)

SPRING NO. 751

Free Length = .700"
Spring Diameter = .407"
Wire Diameter = .035"
Approx Coils = 6 (LT BLUE)

SPRING NO. 753

Free Length = .600"
Spring Diameter = .248"
Wire Diameter = .023"
Approx Coils = 11 (WHITE)

SPRING NO. 756

Free Length = .430"
Spring Diameter = .373"
Wire Diameter = .050"
Approx Coils = 4 (NONE)

SPRING NO. 758

Free Length = .600"
Spring Diameter = .248"
Wire Diameter = .023"
Approx Coils = 11 (WHITE)

SPRING NO. 762

Free Length = .625"
Spring Diameter = .250"
Wire Diameter = .033"
Approx Coils = 8 (RED)

SPRING NO. 769

Free Length = .672"
Spring Diameter = .274"
Wire Diameter = .019"
Approx Coils = 10 (TAN)

Copyright © 2010 ATSG
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Technical Service Information

P4nT1sG

UPPER VALVE BODY WORM TRACK DIFFERENCES

2010 ATSG

LATE DESIGN

Copyright

EARLY DESIGN

Figure 196

LOWER VALVE BODY WORM TRACK DIFFERENCES

2010 ATSG

©

Copyright

LATE DESIGN

EARLY DESIGN

Figure 197

"UPDATED" VALVE BODY INFORMATION (CONTD)
We have provided you with the early and late style
upper valve bodies side by side in Figure 196, with the
worm tracks that changed shaded, as another means of

1dentification.

We have provided you with the early and late style

lower valve bodies side by side in Figure 197, with the

as another means of

worm tracks that changed shaded,

identification.

Continued on Page 112
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ATSG
"UPDATED" VALVE BODY INFORMATION (CONT'D)
The changes in the hydraulic circuits also required a

change in all of the spacer plates, as shown in Figure

198. The holes that are different are "shaded-in" with
a "dashed-circle" around the affected holes.

Technical Service Information

The early version spacer plate is identified with an
"A-3" stamped into the plate and the 2005-Up version
spacer plate 1s identified with "C-1" stamped into the
plate, as shown in Figure 198.

These Spacer Plates "Will Not" Interchange!

3-PORT SPACER PLATE DIFFERENCES
O /ON o e
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P4nT1sG

SPACER PLATE DIFFERENCES

The "new design" valve body spacer plates are
different between the "2-Port" and "3-Port" torque
converters. There are several holes that are in
different locations on each of the spacer plates. The
holes that are different are "shaded-in" with a
"dashed-circle" around the affected holes.

Technical Service Information

The valve body spacer plates are also identified as to
which is the "2-Port" and which is the "3-Port" design
and illustrated in Figure 199 below.

These Spacer Plates "Will Not" Interchange!

Late Design
"3 Port"
o Converter

Late Design

"2 Port"
DO Converter

Copyright © 2010 ATSG

Figure 199
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P4 ATSE Technical Service Information
TRANSMISSION ASSEMBLY

1. For transmission assembly we found the easiest
method was to place two 4" X 6" blocks on the
floor and set the completed transmission case
assembly on top, as shown in Figure 200.

2. Ensure that the number 13 thrust bearing race is
still installed in case, as shown in Figure 201.

3. Ensure that the number 13 thrust bearing is still
installed on output shaft (See Figure 202).

4. Ensure that the number 11 thrust bearing and the
number 11 rear race is still installed in K2 clutch
housing, as shown in Figure 202.

Continued on Page 115

455 AND 456 IS STILL
INSTALLED IN THE
K2 CLUTCH HOUSING

Copyright © 2010 ATSG

Figure 200

465 IS STILL
INSTALLED ON THE
OUTPUT SHAFT

465

AEODOF TOE0T . |

455 NUMBER 11 THRUSTBEARING (INSTALLS IN K2 HOUSING).

| 456 NUMBER 11 THRUST BEARING REAR RACE (INSTALLS IN K2).

A66 NUMBER 13 THRUST BEARING RACE. 465 NUMBER 13 THRUSTBEARING (INSTALLS ON OUTPUT SHAFT).
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 201 Figure 202

114
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TRANSMISSION ASSEMBLY (CONTD)

5. Lubricate the output shaft seals and seal surface
in case with small amount of Trans-Jel®, and
install the completed rear ring gear, output shaft
and K2 clutch housing, as shown in Figure 203. 417

6. The entire B2 clutch pack must be temporarily
installed, as shown in Figure 204, to verify the
B2 clutch clearance.

Continued on Page 116 418

COMPLETED
REAR RING GEAR,
OUTPUT SHAFT AND
K2 CLUTCH HOUSING
ASSEMBLY

LENOOC D508 .

417 B2 CLUTCH BACKING PLATE SNAP RING, 2.5 MM (.099") THK.
418 B2 BACKING PLATE, STAMPED "63", 6.32 MM (.248") THICK.
419 B2 CLUTCH FRICTION PLATE (QUANITY VARIES).

420 B2 CLUTCH STEEL PLATES, 1.82 MM (.072") THICK.

421 B2 APPLY PLATE, STAMPED "50", 5.05 MM (.199") THICK.

Copyright © 2010 ATSG Copyright © 2010 ATSG

Figure 203 Figure 204
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B2 CLUTCH STACK-UP

| BACKING !
' PLATE |
| |
|
‘, T\ ROUNDED EDGE |
! TOWARDS FRICTION |
i I
| |
| |
1
! ROUNDED EDGE |
! 4 TOWARDS FRICTION |
|
! APPLY I
| PLATE !

Copyright © 2010 ATSG

Figure 205

B2 Clurch Clearance Should Be
Approximately .010" Per Friction
Plate Installed

Copyright © 2010 ATSG
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Figure 206

7.

10.

L1.

12.

13.

Technical Service Information

TRANSMISSION ASSEMBLY (CONT'D)
Install the B2 clutch apply plate, as shown in
Figure 204, with the "rounded" edge facing up
towards the friction, as shown in Figure 205.

. Install B2 clutch plates beginning with a friction

and alternating with the steel plates, as shown in
Figure 204, until you have the proper amount
installed as quantity may vary.

Note: All friction plates should be soaked in
proper fluid for 30 minutes before installing.

. Install the B2 clutch backing plate, as shown in

Figure 204, with "rounded" edge facing down
toward the last friction, as shown in Figure 205.
Install the B2 clutch backing plate snap ring, as
shown in Figure 204, and ensure fully seated.
Measure the B2 clutch clearance using a feeler
gauge between the backing plate and friction
plate, as shown in Figure 206.

Note: There are no factory clutch clearance
specifications available, but the clearances
were the "traditional” .010" per friction plate
through-out this unit.

B2 clutch clearance should be approximately

010" per friction plate installed, as shown in

Figure 206.
After verification of the B2 clutch clearance,
remove the entire B2 clutch pack.

Continued on Page 117
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P4ATSE Technical Service Information
TRANSMISSION ASSEMBLY (CONT'D)

14. Ensure that number 11 thrust bearing frontrace 18. Install completed F1 sprag assembly, as shown
1s still stuck to the back side of planetary carrier, in Figure 208.
as shown in Figure 207. Note: Lugs on outerrace must engage slots in
15. Ensure that number 10 thrust bearing is installed case and splines on inner race must engage the
inside of the rear planetary carrier, as shown in splines on rear planetary carrier.
Figure 207. 19. Install outer race to case snap ring, as shown in
16. Install completed rear planetary carrier into case, Figure 208, and ensure it is fully seated in case.
as shown in Figure 207, by rotating to engage the 20. Install inner race to planetary carrier snap ring,
pinion gears into ring gear and rotate back and as shown in Figure 208, and ensure it is fully
forth to engage each of the K2 friction plates on seated in planetary carrier.
rear planetary carrier hub until fully seated.
17. Re-install the entire B2 clutch pack using steps Continued on Page 118
7thru 10 on Page 116.

452 408

SPRAG RACE
SPACER AND
WAVE SPRING

452 NUMBER 10 THRUSTBEARING (INSIDE CARRIER). 408 F1 SPRAG OUTER RACE SNAPRING, 1.19 MM (.047") THICK.
453 COMPLETED REAR PLANETARY CARRIER ASSEMBLY. 409 F1 SPRAG INNER RACE SNAPRING, 1.19 MM (.047") THICK.
454 NUMBER 11 BEARING FRONTRACE (BACK OF CARRIER). 413 F1 SPRAG ASSEMBLY COMPLETE.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 207 Figure 208
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v [1E

Planetary Carrier And Sprag Inner
Race Should Freewheel Clock-Wise

Hold

=

Copyright © 2010 ATSG

Technical Service Information

TRANSMISSION ASSEMBLY (CONTD)

21. Afterinstallation and both snap rings are fully
seated, planetary carrier and sprag inner race
should freewheel in a clockwise direction, as
shown in Figure 209.

22. Ensure number 10 thrust bearing race s still
stuck to bottom of small rear sun gear, as shown
in Figure 210, and install sun gear into the rear
planetary carrier.

23. Install the number 9 thrust bearing race onto the
rear planetary carrier, as shown in Figure 211.

24. Ensure number 9 thrust bearing 1s still stuck to
back of large sun gear and shell, as shown in
Figure 211, and install the large sun gear into
planetary carrier by rotating into position.

Continued on Page 119

450 SMALL REAR SUN GEAR.
451 NUMBER 10 THRUST BEARING RACE.

Copyright © 2010 ATSG

405 LARGE REAR SUN GEAR AND SHELL ASSEMBLY.
406 NUMBER 9 THRUST BEARING.
407 NUMBER 9 THRUST BEARING RACE.

Copyright © 2010 ATSG

Figure 210

Figure 211
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P4ATSE Technical Service Information
TRANSMISSION ASSEMBLY (CONT'D)

25. Install the number 8 thrust bearing, as shown in 29. Install completed K 1 clutch housing, as shown
Figure 212, on top of large sun gear and shell. in Figure2 13, by rotating back and forth so the
26. Ensure the number 8 thrust bearing race is still friction plates engage the clutch hub.
stuck to the back of K 1 clutch hub, as shown in Note: Ensure K1 clutch housing is fully seated.
Figure 212, and install K1 clutch hub assembly. 30. Install the number 6 thrust bearing race into the
27. Install number 7 thrust bearing race, as shown in pocket on top of K1 clutch housing, as shown in
Figure 212, in center of installed K1 clutch hub. Figure213.

28. Ensure the number 7 thrust bearing is still stuck

to the back side of K1 clutch housing, as shown .
inFigure 213. Continued on Page 120

401 NUMBER 7 THRUST BEARING RACE.

402 K1 CLUTCHHUB. 229 NUMBER 6 THRUST BEARING RACE.
403 NUMBER 8 THRUST BEARING RACE. 230 K1 CLUTCHHOUSING ASSEMBLY.
404 NUMBER 8 THRUST BEARING. 400 NUMBER 7 THRUST BEARING.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 212 Figure 213
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TRANSMISSION ASSEMBLY (CONTD)

31. Ensure the number 6 thrust bearing is still stuck
to back of the completed turbine shaft and front
planetary assembly, as shown in Figure 214.

32. Install the completed turbine shaft and front
planetary,as shown in Figure 214.

Note: Splines of the front carrier must engage
into K1 clutch housing (See Figure 214).

33. Ensure number 2 thrust washer hardened race is
still stuck to the K3 balance piston, as shown in
Figure215.

34. Install completed K3 clutch housing, as shown
inFigure 215, by rotating back and forth until
fully seated.

- rjﬂ D
Completed 3 [0
Turbine Shaft And

Front Planet Assembly 1Y

THESE SPLINES
MUST BE ENGAGED

228

AEMONTOE0E

228 NUMBER 6 THRUST BEARING.

Copyright © 2010 ATSG

Technical Service Information

Note: K3 frictions must engage on the front
planetary carrier and internal splines of the K3
clutch housing must engage external splines of
sun gear shell.

34.Install the number 1 thrust washer, as shown in
Figure 215, engaging tabs into the slots of the
K3 clutch housing.

Continued on Page 121

72 NUMBER 1 THRUST WASHER (PLASTIC).
200 K3 CLUTCH HOUSING ASSEMBLY.
207 NUMBER 2 THRUST WASHER HARDENED RACE.

Copyright © 2010 ATSG

Figure 214

Figure 215
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P4ATSE Technical Service Information

TRANSMISSION ASSEMBLY (CONT'D)

35. Now is the time to compare the measurement
yourecorded during disassembly. as shown in
Figure 216, to measurement that you now have.
Note: These measurements should be the same. BI CLUTCH STACK-UP

Ifnot, there is a clutch, a bearing or bearing ! APPLY !
race not fully seated. L PLAE I
36.Install the B1 clutcl_l ba_ckmg. plate snap ring into : \ — !
the case, as shown in Figure 217, and ensure that ! TOWARDS FRICTION |
1it1s fully seated in case groove. ! :
37.Install the B1 clutch backing plate, as shown in : ROUNDED EDGE I
: . = : : .~ TOWARDS FRICTION !
Figure 217, with the rounded edge facing up J— !
toward the friction plate. ' PLATE :
Continued on Page122 |

88

89

MEASUREMENT TO
VERIFY RE-ASSEMBLY

JEODOT D502,

88 B1 CLUTCH BACKING PLATE, 4.6 MM (.181") THICK.
89 B1 CLUTCH BACKING PLATE SNAP RING, 2.5 MM (.099").

Copyright © 2010 ATSG Copyright © 2010 ATSG

Figure 216 Figure 217
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P4ATSE Technical Service Information

TRANSMISSION ASSEMBLY (CONT'D)

38. Install B1 clutch plates beginning with a friction
plate and alternating with steel plates, as shown
in Figure 219, until you have the proper amount
installed as quantity may vary.

Note: All friction plates should be soakedin
proper fluid for 30 minutes before installing.

39.Install B1 apply plate, as shown in Figure 219,
with the "rounded" edge facing down toward the
last friction, as shown in Figure 218.

40. Install the B1 "bellville" style cushion plate in
the direction shown in Figure 219.

Continued on Page 123
Bf CLUTCH STACK-UP
| APPLY |
| PLATE .
1
I I
l \ ROUNDED EDGE |
l TOWARDS FRICTION !
I 1
| ROUNDED EDGE !
| ‘/TOWARDS FRICTION |
| BACKING :
| PLATE !
I 1
I I
I

Copyright © 2010 ATSG

B1 BACKING
PLATE

A
/%)
%>

LENOOMTTDS0E .

84 B1 CLUTCH "BELLVILLE" CUSHION PLATE.

85 B1 CLUTCHAPPLY PLATE, 4.0 MM (.158") THICK.

86 B1 CLUTCH FRICTION PLATES (QTY VARIES).

87 B1 CLUTCH STEEL PLATES, 2.0 MM (.079") THICK (QTY VARIES).

Copyright © 2010 ATSG

Figure 218

Figure 219
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P4ATSE Technical Service Information

TRANSMISSION ASSEMBLY (CONT'D)

41.Install "H" gage on the transmission case pump
surface, as shown in Figure 220, and lower the
adjustment rod to the "high" point on the surface
ofthe cushion plate and tighten adjustment rod
locking knob.
Note: Tip of adjustment rod must be resting on
the "high' point of cushion plate, as shown in
Figure 221.

42.Now turn "H" gage over and set it on completed
oil pump assembly, as shown in Figure 223, with
adjustment rod over one leg of B1 clutch piston.

43. Measure with feeler gauge between adjustment
rod and B1 clutch piston to determine the B1
clutch clearance, as shown in Figure 223.
Note: There are no factory clutch clearance
specifications available, but the clearances
werethe "traditional” .010" per friction plate
through-out this unit.

44.BI1 clutch clearance should be approximately
.010" per friction plate installed, as shown in
Figure 223.

Continued on Page 124

TIP OF ADJUSTMENT
ROD MUST BE RESTING
ON HIGH POINT OF
CUSHION PLATE

B1 CUSHION .
o /

Copyright © 2010 ATSG

Figure 221

AE000F ID50E .

Copyright © 2010 ATSG

B1 Clutch Clearance Should Be
Approximately .010" Per Friction
Plate Installed

Copyright © 2010 ATSG

Figure 220

Figure 222
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ATSG
TRANSMISSION ASSEMBLY (CONTD)

45. Install "H" gage on the transmission case pump
surface, as shown in Figure 223, and lower the
adjustment rod to the surface of the number 1
thrust washer and tighten the adjustment rod
locking knob.

Note: Thereis no pump to case gasket used on
the "09D" transmission to include in this
measurement.

46. Now turn "H" gage over and set it on completed
oil pump assembly, as shown in Figure 224, with
adjustment rod over the number 1 thrust washer
hardened race.

47. Measure with feeler gauge between adjustment
rod and hardened race to determine transmission
end-play.

Note: There are no selective washers available
and no factory end-play specifications available.

48. Transmission end-play for this unit should be
0.304 MM (.012") t0 0.609 MM (.024").

49. Ensure number 1 thrust washer is still in place
on the K3 clutch housing (See Figure 225).

Continued on Page 125

Technical Service Information

Transmission End-Play Should Be
0.304 MM (.012") to 0.609 MM (.024")

71 NUMBER 1 THRUST WASHER HARDENED RACE.
Copyright © 2010 ATSG
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Figure 224

NUMBER 1 THRUST WASHER
STILL IN PLACE ON K3 CLUTCH
HOUSING

Copyright © 2010 ATSG

Figure 223

Figure 225
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P4nT1sG
TRANSMISSION ASSEMBLY (CONTD)

50. Install completed oil pump assembly, as shown
i Figure 226.
Note: Youmay have to rotate the turbine shaft
which will rotate the front sun gear which must
engage on splines of pump cover, for the pump
fo be fully seated.

51. Once the pump is fully seated, install the ten oil
pump retaining bolts, as shown in Figure 227.

52. Torque all ten of the o1l pump retaining bolts to
27Nm (20 ft.Ib.) using a criss-cross pattern, as
shown in Figure 228.

Continued on Page 126

Technical Service Information

Copyright © 2010 ATSG

AEMOC O80T,

34 OIL PUMP RETAINING BOLTS, 34.5 MM (1.358") LONG (10 REQ).

Copyright © 2010 ATSG

Figure 227

TORQUE ALL OIL PUMP BOLTS TO
27 N-M (20 FT.LB.)

Copyright © 2010 ATSG

Figure 226
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P4 ATSE Technical Service Information

TRANSMISSION ASSEMBLY (CONTD)

53. Now set transmission on work bench with the
pan surface facing up, as shown in Figure 229.

54. Install the completed valve body assembly, as
shown in Figure 229.
Note: Ensure manualvalveis engagedwith the
inside detent lever (See Figure 230).

55. Install the 14 valve body to case bolts in their
proper locations using Figure 231 as a guide.

56. Torque all fourteen valve body to case bolts to
1IN‘m (97 in.Ib.).

Continued on Page 127

COMPLETED VALVE
BODY ASSEMBLY

29 VALVE BODYTO CASE BOLT 28.0 MM (1.102") LONG (11 REQ).
30 VALVE BODY TO CASE BOLT 39.8 MM (1.566") LONG (3 REQ).

Copyright © 2010 ATSG

MANUAL VALVE
ENGAGED

A=39.8MM (1.566") INLENGTH.
B=28.0MM (1.102)IN LENGTH.

Copyright © 2010 ATSG

Figure 229

Figure 231
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P4nT1sG
TRANSMISSION ASSEMBLY (CONTD)

57. Install White OSS harness connector onto the
solenoid retaining bracket (See Figure 232).

58. Installnew "O" ring seals on both pass-thru case
connector and wire harness assemblies and install
them into their proper case bores, as shown in
Figure 233.

59. Install the retaining "stud" bolt, as shown in
Figure 233, torqueto 11 N'm (97 in.1b.).

60. Installnew "O" ring seal onto temp sensor, as
shown in Figure 233.

Continued on Page 128

Technical Service Information

INSTALL WHITE OSS
CONNECTOR ONTO
THIS BRACKET

WHITE OSS HARNESS
CONNECTOR

Copyright © 2010 ATSG

16-WAY
SOLENOID
CONNECTOR

CONNECTOR

24 8-WAY CASE CONNECTOR AND HARNESS ASSEMBLY.
25 14-WAY CASE CONNECTOR AND HARNESS ASSEMBLY.
26 CASE CONNECTOR RETAINING BOLT/STUD.

Copyright © 2010 ATSG

Figure 232

Figure 233

AUTOMATIC TRANSMISSION SERVICE GROUP 127




P4nTSG Technical Service Information
TRANSMISSION ASSEMBLY (CONT'D)

61. Install transmission temp sensor into valve body,
as shown in Figure 234, install retaining bracket
and torqueto 11 N'm (97 in.1b.).

62. Connect White OSS sensor connector to White
connector on solenoid bracket (See Figure 235).

63. Connect Yellow ISS sensor connector to Yellow
connector located on oil pump (See Figure 235).

64. Connectall solenoids using the chart that you
prepared during disassembly (See Figure 235).

65. Install new "O" ring seal on new oil filter as
shown in Figure 236, and lube "O" ring with a
small amount of Trans-Jel®.

66. Install oil filter and torque the 3 retaining bolts
to 11 N'm (97 in.1b.) (See Figure 236).

Continued on Page 129

325 TFTSENSOR RETAINING BRACKETBOLT, 12.0 MM (0.472").
326 TFTSENSOR RETAINING BRACKET.

Copyright © 2010 ATSG
Figure 234

OUTPUT SPEED
SENSOR CONNECTOR

21 OILFILTER RETAINING BOLTS, 12.0 MM (0.472") (3 REQUIRED).
CONNECTOR, DOWN 22 OILFILTER ASSEMBLY.

INPUT SPEED SENSOR

AT THE OIL PUMP 23 OILFILTER TO VALVE BODY "O" RING SEAL.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 235 Figure 236
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TRANSMISSION ASSEMBLY (CONT'D)

67. Install the five oil pan magnets between the ribs
provided in the oil pan, as shown in Figure 237.

68. Install new oil pan gasket on the oil pan, as
shown in Figure 238.

69. Install the o1l pan and gasket onto the case, as
shown in Figure 238.

70. Install the required amount of o1l pan retaining
boltsand torqueto 11 N'm (97 in.Ib.).
Note: Some models require 8 bolts and some
models require 16 bolts as cases are different.
Referrto Page 28.

71. Installnew "O" ring on o1l pan "check" plug, as
shown in Figure 238, and torque check plug to
28 N'm (20 ft.1b.).

Continued on Page 130

OIL PAN MAGNET POSITIONS

5 Magnets

Copyright © 2010 ATSG

14 ATF CHECK PLUG "O" RING SEAL.

15 ATF CHECK PLUG.

16 OIL PAN DRAIN PLUG SEAL WASHER.

17 OILPAN DRAIN PLUG.

18 OILPAN RETAINING BOLTS, 24 MM (.945"), 8 OR 16 REQUIRED.
19 OIL PAN (MODEL SENSITIVE, 8 OR 16 RETAINING BOLTS).

20 OIL PAN GASKET (MODEL SENSITIVE, 8 OR 16 RETAINING BOLTS).

Copyright © 2010 ATSG

Figure 237
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Figure 238
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TRANSMISSION ASSEMBLY (CONTD)

72.Ifyou are working on a 4WD version you should
have already installed the rear seal during case
component assembly. Ifnot, install the rear seal
as shown in Figure 239.

73.If you are working on a 2WD version, as shown
i Figure 240, install the rear seal.

74. Install mounting plate, as shown in Figure 240,
and the eight mounting plate retaining bolts.

75. Torque the eight mounting plate bolts down to
55N'm (40 ft.1b.).

76. Install the drive shaft yoke and retaining nut, as
shown in Figure 240, and torque retaining nut to
82N'm (60 ft.lb.).

77. Stake the nut in place into the groove in threads
in the output shaft using a punch.

Continued on Page 131

Technical Service Information

4WD MODELS ONLY

- _ %ﬁt:jad}ﬁ

0 @@

13 REAR TRANSMISSION SEAL.

Copyright © 2010 ATSG

2WD MODELS ONLY

9 DRIVESHAFT YOKE RETAINING NUT.

10 DRIVESHAFT YOKE.

11 MOUNTING PLATE RETAINING BOLTS (8 REQUIRED).
12 MOUNTING PLATE.

13 REARTRANSMISSION YOKE SEAL.

Copyright © 2010 ATSG

Figure 239

Figure 240
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TRANSMISSION ASSEMBLY (CONTD)

78. Install the transmission range (multifunction)
switch, as shown in Figure 241.
Note: If the range (multifunction) switch is
removed or replaced, a position fo the manual
selector shaft must be set using a specialtool
available from Volkswagen.

79. Set the position to the manual shaft and torque
the 2 boltsto 10 N-m (89 in.1b.).

80. Install the debris shield and acorn nut, as shown
inFigure 241.

5 TRANSMISSION MULTIFUNCTION (RANGE) SWITCH (F125).
6 SWITCH RETAINING BOLTS, 16.9 MM (0.665"), 2 REQUIRED.
7 MOISTURE/DEBRIS SHIELD.

8 MOISTURE/DEBRIS SHIELD ACORN RETAINING NUT.

81. Some models of the "09D" family route line
pressure through the converter housing and will
require two "O" ring seals on the back side of
converter housing, as shown in Figure 242.

82. Retain the "O" ring seals with a small amount of
Trans-Jel®.

Continued on Page 132
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2 Different Size "O" Ring Seals
(Some Models Only)

Copyright © 2010 ATSG

Figure 241
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Figure 242
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TRANSMISSION ASSEMBLY (CONT'D)

83. Install turbine shaft "O" ring seal into groove in
turbine shaft, as shown in Figure 244.

Note: Turbine shaft "O" ring is used on the
3 port converter models only.

84. Install the torque converter housing, as shown in
Figure 244.

85. Install the 22 converter housing retaining bolts,
as shown in Figure 244.

Note: See Figure 243 for locations.

86. Torque all 22 converter housing retaining bolts
t0 27 N'-m (20 ft.1b.), using a 12 MM socket.
Note: Four of the converter housing bolis are
behindthe face of housing, as shown in
Figure 243.

87. Install the proper torque converter, as shown in
Figure 245.

CONGRATULATIONS
YOU ARE FINISHED!

Technical Service Information

CONVERTER HOUSING BOLT LOCATIONS

4 Behind Face Of Bell Housing Here
22 Total

Copyright © 2010 ATSG

2 CONVERTER HOUSING.
3 CONVERTER HOUSING BOLTS, 30 MM (1.181") (22 REQY).
225 TURBINE SHAFT"OQ"RING (3 PORT MODELS ONLY).

Copyright © 2010 ATSG
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Figure 243

Figure 244
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1 TORQUE CONVERTER ASSEMBLY.

o

Copyright © 2010 ATSG

Figure 245
TORQUE SPECIFICATIONS
Component Nem Ft.Lb. In.Lb.
Converter Housing to Case 28 20
Qil Pump to Case 28 20
Qil Pump Cover to Pump Body 18 13
Manual Valve Body 10 89
Upper VB to Lower VB and Linear Solenoid Brackets 10 89
Inside Detent Spring to Case 11 97
Park Rod Guide to Case 28 20 97
Valve Body to Case Bolts 11 97
8-Way and 14-Way Case Connectors to Case 11 97
Temp Sensor to Valve Body 11 97
Oil Pan Drain Plug 28 20
Oil Pan to Case 1" 97
Oil Screen to Valve Body 11 97
Qil "Check" Plug 28 20
2WD Mounting Plate 55 40
2WD Driveshaft Yoke Nut 82 60
Output Speed Sensor to Case and OSS Harness Bracket 11 97
Input Speed Sensor to Pump Cover and ISS Connector to Pump Body 6 53
Transmission Range (Multifunction) Switch to Case 10 89
Note: Some torque specifications are based on the findings in a virgin unit that was torn down. The manufacturer
does not provide any factory torque specifications. Copyright © 2010 ATSG

Figure 246
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THRUST WASHER AND BEARING IDENTIFICATION
NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4

NUMBER 11

300 000

NUMBER 13
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Figure 248
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