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TOUAREG, AUDI Q7,
PORSCHE CAYENNE
TRG60SN " 09D" Transmission

The Japanese company AISIN Co., LTD isthe manufacturer and devel oper of the Rear Wheel Drive TR60SN
transmission, whichisa6 speed, fully automatic and el ectronic controlled transmission. V olkswagen engineers
were also involved, in conjunction with Aisin, in the development process for their vehicles and Volkswagen
gaveitthe"09D" designation.

The TR60SN, 09D transmission is used in awide variety of applications and engine sizes. As aresult, 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 L epelletier arrangement, using a simple planetary coupled with a Ravigneaux
type, dual planetary. Thisisthe same type of gear set that was used in the FMX. This arrangement makes six
forward speedsand reversepossible, with only five clutch packsand onefreewhesl.

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 AT SG publication may bereproduced, storedinany retrieval system or transmitted inany formor
by any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise,
without written permission of Automatic Transmission Service Group. This includes all text illustrations,
tablesand charts.

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

The Japanese company AISIN Co., LTD 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
applicationsand enginesizes. Asaresult, the number
of friction platesand 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
transmissioninterchange, if that becomesnecessary.

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 theinput and output shaft hall effect
speed sensors. It also can determinetherate of change
and adapt the shiftsasthefriction elementswear.

TR-60SN (09D) transmissionsuseal epelletier 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 is similar to but not the same, as the type of
planetary that wasused inthe FM X. Thisarrangement
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
freewhed.

Lepelletier'sbrilliant ideahasled to several different
manufacturersusing thisgear set arrangement intheir
ownversionsof six forward speedstransmissions.

Refer to Figure 2 for thecomponent locationsand 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 TR60SN
TOUAREG 2003-Up | 3.2L (V6) 162 kW BAA, BMX, 09D TR60SN
EXL, 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 BHK, 09D TR60SN
HPG HZW, JXU,
TOUAREG 2003-Up | 4.2L (V8) 228 kW FCS, GLH, HAU, 09D TR60SN
HzV,
TOUAREG 2003-Up | 4.2L (V8) 257 kW AXQ, 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, HAQ, 09D TR60SN
HzX
TOUAREG 2003-Up | 4.9L (V10 Diesel) 258 kW JIXV, 09D TR60SN
Copyright © 2010 AT SG

Figure 1
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Technical Service Information

COMPONENT APPLICATION CHART
Bl F1 B2
> Clutch k3 K1 Sprag  Clutch K2
Clutch Clutch Clutch
@ 73
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COMPONENT APPLICATION CHART
K1 | K2 | K3 | B1 | B2 | F1 |{J0e| e
Gear Clutch | Clutch | Clutch | Clutch | Clutch | Sprag Clutch | o e(p’\gnogeelln ,
1st Gear On On* Hold 4,148
2nd Gear On On 2.370
3rd Gear On On On** 1.556
4th Gear On On On** 1.155
5th Gear On On On** 0.859
6th Gear On On On** 0.686
Rev Gear On On 3.394
* TheB-2Clutchisappliedin” TiptronicMode" 1st gear, onlyfor enginebraking.
** Duringnormal driving operation, the Torque Converter Clutch may beappliedin 3rdthru 6th gear.
Copyright © 2010 ATSG

Figure 2
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TRANSMISSION IDENTIFICATION

Thetransmission identification tag islocated on the
left hand side of the transmission case, as shown in
Figure 3. All of theinformation 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 haveto rely on
aftermarket sourcesif hard part replacement becomes
necessary.

IDENTIFICATION TAG LOCATION AND INFORMATION

Fill Plug

09D 300 036D <«—— Volkswagen Part Number
A AW TR-60SN ||<—— AISIN Model Number

AL N, 090402 l|<—— BuildDate —— > 090402

-
02DG300074 m <—— Transmission Code I —

Day

Serial Number

Copyright © 2010 AT SG

Figure 3
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Technical Service Information

Required
Fluid Level

\

o dod
-

Oil Level "O" Ring
Check Plug > — Sed

" Stand Pipe"

Copyright © 2010 ATSG

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 isremoved witha16 mm allen
wrench, asshowninFigure4and5.

We have provided you with a cut-away drawing of
the bottom oil pan and the check plug so that you will
understand how thissystemworks. Noticethat theoil
pan actually hasa"stand-pipe", asshownin Figure 4,
that is stamped into and extends up above the pan
rail,andisour way to establish the proper fluidlevel in
thetransmission.

(A) Enginemust berunning and themanual shift
lever placedinthePark position.

(B) Tranmission must beat operating temperature
and parked onlevel surface.

(C) By removingthe" Check" plugfromtheoil
pan, thefluid shouldjust trickleover the
"stand-pipe" and out through the center of the
stand-pipeintheoil pan, asshowninFigure4.

(D) Alwaysreplacethe"O" ringonthecheck plug

andtorquecheck plugto 28 N-m (20ft.1b.)

The"Drain" plug can be removed, using a 40 Torx
bit, to facilitatein draining thefluid for transmission
removal, or filter change. The pan gasket can be re-
used aslong asthereisno damage.

" Check" Plug
"Drain" Plug

Copyright © 2010 ATSG

Figure 5

To" Fill" or" Add" fluidtothetransmission, thereis
afill plug located ontheleft side of the casejust above
and | eft of themanual lever seal, asshowninFigure3.

Only the approved type of ATF fluid should be used,
as shown below. Damage may result if the proper
fluidisnot used.

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

6 AUTOMATIC TRANSMISSION SERVICE GROUP
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ELECTRONIC COMPONENTS

I nput 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 mountson theback side of theoil 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 is triggered by rotor teeth on the turbine
shaft to determine exact transaxle turbine speed, as
showninFigure7. TheTCM usesthisinformationto
control line pressure for garage shifts, control and
monitor torque converter lock-up clutch, monitor
gear ratios and diagnosis of shift components viathe
Dynamic Shift Program (DSP), which isVW's name
for theshift adapt featureinthe 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 sensor isused asa
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.

Thelnput Speed Sensor isshowninFigure®6.

INPUT SPEED SENSOR (G182)

5.0M Ohms Resistance
at room temperature

Copyright © 2010 AT SG

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 circuits
within thesensor itself.

1SS (G182)
Rotor Teeth

1SS (G182)
Location

Copyright © 2010 AT SG

Figure 6

Figure 7
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Output Speed Sensor (G195)

The Output Speed Sensor (G195) is located in the
transmission case below the valve body, as shownin
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 isfed through the 8-way case connector.

The OSSistriggered by the external lugs on therear
planetary ring gear, to determine exact transmission
output shaft speed. The TCM usesthisinformation to
determine shift points, control and monitor torque
converter lock-up clutch, monitor gear ratios and
diagnosis of shift components viathe Dynamic Shift
Program (DSP), which is VW's name for the shift
adapt featureinthe 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 Moduleis used as back-up, with limited shift
adapt capability.

The Output Speed Sensor isshowninFigure8.

OUTPUT SPEED SENSOR (G195)

5.0M Ohms Resistance
at room temperature

>

Copyright © 2010 AT SG

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 circuits
within thesensor itself.

32

31

33

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 AT SG

Figure 8

Figure 9
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Technical Service Information

12.0 MM (0.472")
LENGTH

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 AT SG

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
switchesare"normally open” switchesthat 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) isused to verify activation
of theK-1clutch.

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

Note: Pressureswitchesareused only on some

model sequippedwith the™ 09D" transmission.

Continued on Page 10

TRANSAXLE FLUID TEMP SENSOR (G93)

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 AT SG

Figure 11
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ELECTRONIC COMPONENTS (CONT'D)
Transaxle Fluid Temp Sensor (G93)

The Transaxle Fluid Temp Sensor (G93) islocatedin
the valve body and is mounted with aretaining plate,
asshowninFigure10. NoticeinFigurellthatan"QO"
ring isrequired, as it is mounted into an oil passage.
The TFT is an integra part of the 8-way case
connector and wire harnessassembly.

The TFT is a negative temperature coefficient
sensor, which means that as temperature rises the
resistancedecreases, asshowninFigure11.

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.
Therewill beno 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 I dentification 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
showninFigurel2.

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 functionsand
Figure12for their locationsinthevalvebody.

SOLENOID IDENTIFICATION AND LOCATIONS

N282 Solenoid .
N283 Solenoid (K2 Clutch) N89 Solenoid
(B1 Clutch) (On-Off)
N90 Solenoid .
(K3 Clutch) NS%SO(BefT;OId
N92 Solenoid (On-Off)
(K1 Clutch)
N93 Solenoid
(Line Pres)

N91 Solenoid
(TCC)

Copyright © 2010 AT SG

Figure 12
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INDIVIDUAL SOLENOID FUNCTION AND RESULT OF FAILURE

N88 Solenoid (No. 1 Solenoid)
TheN88 Solenoid isan On/Off solenoid and isOn and Openin gears4th through 6th. If thissolenoid failsin
the Closed (Off) position, 4th through 6th gear will not beavailable.

N89 Solenoid (No. 2 Solenoid)

The N89 Solenoid isalso an On/Off solenoid and is On and Open, to allow aline pressureincrease when the
torque converter clutchisapplied. When both the N88 and N89 sol enoids are energized at the sametime, the
B2 brakeclutchisappliedin Tiptronic 1st Gear (Manual Low). If the N89 Solenoid failsin 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 isanormally applied, pulse width modulated solenoid controlling the apply and release
of the K3 Clutch. When this solenoid isfully Off, the K3 clutch isfully applied. If thissolenoid failsin the
Off (Normally Applied) position, therewill be3rd gear starts and Reverseapplication may befirm.

N91 Solenoid (No. 4 Solenoid)

TheN91 Solenoidisanormally vented, pul se width modulated solenoid controlling the apply and rel ease of
the converter clutch, with the ability to ramp the apply and release. When this solenoid is fully Off, the
converter clutchisfully released. If thissolenoid failsin the Off (Normally Vented) position, therewill beno
converter clutch application.

Solenoid N92 (No. 5 Solenoid)

The N92 Solenoid isanormally applied, pulse width modul ated solenoid controlling the apply and release
of the K1 Clutch. When this solenoid isfully Off, the K1 clutch isfully applied. If this solenoid failsin the
Off (Normally Applied) position, Driveengagement will befirm, andtherewill beabindin 5th.

Solenoid N93 (No. 6 Solenoid)

The N93 Solenoid is a normally applied, pulse width modulated solenoid and controls the main line
pressure. When thissolenoid isfully Off, maximum line pressureistheresult. If thissolenoid failsin the Off
(Normally Applied) position, al shiftswill beharsh.

Solenoid N282 (No. 9 Solenoid)

TheN282 Solenoidisanormally applied, pul se width modul ated solenoid controlling the apply and release
of the K2 Clutch. When this solenoid isfully Off, the K2 clutch isfully applied. If thissolenoid failsin the
Off (Normally Applied) position, 4th shift may befirm.

Solenoid N283 (No. 10 Solenoid)

TheN283 Solenoid isanormally applied, pulse width modul ated solenoid controlling the apply and rel ease
of theB1 Clutch. Whenthissolenoidisfully Off, theB1 clutchisfully applied. If thissolenoid failsin the Of f
(Normally Applied) position, there may be2nd gear starts..

Note: Refer to Figurel4for Solenoid Application chart and Clutch Application chart for each gear. You
will also find an observed Amperage chart fromtheactual vehiclethat you can usefor comparison. This
should makethediagnosisprocessmuch easier for thevehiclethat you arerepairing.

Copyright © 2010 AT SG

Figure 13
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Technical Service Information

Solenoid ON

.980A= Very High amperage

1*-0= ON to OFF
during shift fransitions

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

SHIFT SOLENOID AND CLUTCH APPLICATION CHART
Solenoid Shift Sequence Clutch Application Chart
Gear On/Off Clutch and Freawheel
PShift Solenoids Pressure Control Solenoids Components
osition
N282| N90 |N283| N93 | N91
215_;; Isv\?-i ’sv\?zs sv-9 | sv-3 |sv-10| sv-6 | sv-4 | KT|K2 | K3 | BT | B2 | F1
Park OFF | OFF | ON | ON |PWM
Neutral ON | ON | ON | ON [PwWM
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
3rdGear | T/To| To | OFF| ON | OFF | ON |PWM |PWM | ON ON
4thGear | TTo| To | OFF| OFF | ON | ON |PWM |PWM | ON [ ON
5th Gear T/To| To ON | OFF| OFF | ON |PWM |PWM ON | ON
6thGear | ON | To | ON | OFF| ON | OFF |PWM |PWM ON ON
T = On in Tiptronic Mode
To = Solenoid is foggled On to Off
SOLENOID OBSERVED AMPERAGE CHART
RANGE GEAR
SOLENOID Drive |Manual 3H 4H | 5H 6H
Park |Reverse| Neut 1 1 2 3m 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 |.980A | .740A |.860A|.980A[.980A].740A[ .740A
.200A | .200A | .200A | .200A
SVA-N9T (TCC) | >00a | .200A | .200A |.200a | .200A |.200A [.990A.990a|.990A |.990A
SV2-N89 ] 0 0 0 1 0 |[0-1*[0-1*] 0-1*| 1
SV1-N88 0 0 0 0 1 o0 [1*0]1*0|1*0[1*0
.100A= Very Low amperage SV1-N88 SV2-N89 3H = 3rd Gear TCC OFF
Solenoid OFF 9z °zoF 3M = 3rd Gear TCC ON

(This applies to gears 3-6)

main linepressure.

Energized (On) to release their assigned component.
component apply andreleaserates. Consultthechartsaboveto comparetheamperageto clutch application.

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

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

Note: N88ispulsed ON to OFF duringthetransitionsfrom 3rdthru 6th gears, although itisnot necessary oncethe K2 Clutch
ison, asthereispressurefedtotheNO.2 Relay valvestrokingthevalve.

Copyright © 2010 AT SG
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ELECTRONIC COMPONENTS (CONT'D)
SOLENOID OPERATION
On/Off Solenoids (N88), (N89)

These solenoids are the same and both operate in
exactly the same manner, as shown in Figure 15,
based on commands from the TCM. Both of the
On/Off solenoidsare"Normally Closed".

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

Refer to Figure 15 for operational checks. Check
these solenoidsfor 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
Ohmsof oneanother.

PWM Solenoid (N91)

PWM Solenoid (N91) operates exactly the opposite
of the other PWM solenoids, in that itis "Normally
Vented", asshowninFigure 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
shownin Figure 16. Check these solenoidsfor proper
resistance with the leads of the Ohm Meter acrossthe
terminals.  When comparing PWM solenoids,
resistance should bewithin .5 Ohmsof oneanother.

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
differentinternaly.

Notice that the solenoid feed oil is fed through a
.032" orifice, down the side of the solenoid and back
through apassageto sol enoids 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
acrosstheterminals.

Refer to Figure 13 for the component assigned to
each of these PWM solenoids. When comparing
PWM solenoids, resistance should bewithin .5 Ohms
of oneanother.

Electronic Components
Continued on Page 15

Solenoid " OFF"
(De-Energized)

Pressure Out
O—T3——> To Control \alves
Blocked

Exhaust
Open

Solenoid Feed
10 - 16 Ohms Blocked

Resistance

ON/OFF SOLENOIDS (N88), (N89),

Solenoid " ON"
(Energized)

Pressure Out
—> To Control Valves
Exhaust Open
Blocked
Solenoid Feed

Open

Copyright © 2010 AT SG

Figure 15

AUTOMATIC TRANSMISSION SERVICE GROUP

13




v TS

Technical Service Information

(Blocked)

A A

12
+ —
4.0 - 8.0 Ohms
Resistance

Solenoid Feed ——»f
Out ToTCC <—]:

[

—

==

Solenoid " OFF"
(De-Energized)

.032" Orifice

— Exhaust
(Open)

8 LOCONEINVY

Out ToTCC
(Open)

Solenoid Feed ——+

PWM SOLENOID (N91) "NORMALLY VENTED"

Solenoid " ON"
(Energized)

-

.032" Orifice

— Exhaust
(Blocked)

8 LOCONEINVY
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Figure 16

Out To
Component

4.0-8.0 Ohms
Resistance

(Open) <«——

Solenoid Feed ——+

—

Solenoid " OFF"
(De-Energized)

Exhaust
(Blocked)

Component

(Blocked) «——

Solenoid Feed ——+

}
|
|
|
|
|
|
|
: Out To
|
|
|
|
|
]

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.
" Tagthemastheyareremoved" .

PWM SOLENOIDS (N90), (N92), (N93), (N282), (N283) "NORMALLY APPLIED"

Solenoid " ON"
(Energized)

[[

—

Exhaust
(Open)

.032" Crifice

Copyright © 2010 ATSG
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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 Oneisan 8-way connector that serves
all of the internal sensors and switches, and one 14-
way connector that serves all of the solenoids, as
showninFigure18.

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

harnessassembly, asshowninFigure 18.

Continued on Page 16

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 N9O 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
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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 withasinglebolt, asshownin Figure 19.

Refer to Figure 19 for terminal identification of the
14-way and 8-way connectors. Resistance chartsfor
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 verifiestheintegrity of thewiresall
theway tothe TCM inFigure21.

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 (N88) 1 (White) Case Ground 10.0-16.0
Solenoid No. 2 (N89) 2 (Black) Case Ground 10.0-16.0
Solenoid No. 3 (N90) 7  (Purple) 8 (Yelow) 4.0-8.0
Solenoid No. 4 (N91) 11 (Lt.Green) 12 (Brown) 4.0-80
Solenoid No. 5 (N92) 3 (Yelow) 4 (Lt Blue) 4.0-8.0
Solenoid No. 6 (N93) 13 (Green) 14 (Grey) 4.0-8.0
Solenoid No. 9 (N282) 5 (Red) 6 (Blue) 4.0-80
Solenoid No. 10 (N283) 9 (White) 10 (Black) 40-80

When comparingresistancereadingsof On/Off solenoids, theresistance should bewithin .5 Ohmsof oneanother.
When comparingresistancereadingsof PWM solenoids, theresistance should bewithin .5 Ohmsof oneanother.
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) 5 (Orange) 6 (Blue) 77°F (25°C) 5.0M Ohms*
PS1 (G193) 7 (Black)** Case Ground 0= Open
PS2 (G194) 8 (Ydlow)** Case Ground 0= Open

thesensor itself.

** Pressureswitchesarenot usedin all modelsof the09D transmission.

* Thel SSand OSSareHall Effect Sensorsand should be checked using a scope under operating conditions. Theresistancevaluesprovidedin
thechartarefromnew sensors. Resistance checkson thesetype of sensorswould, at best, informyou of either open or grounded circuitswithin

Wire colors provided in these charts are " Observed I nternal” colors.

Copyright © 2010 AT SG
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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) lor 2 (Brown) 10- 16
Solenoid No. 2 (N89) 15 (Violet/Green) lor 2 (Brown) 10- 16
Solenoid No. 3 (N90) 18 (Violet/Gray) 30 (Yelow/Gray) 4.0-8.0
Solenoid No. 4 (N91) 5 (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

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

model of thevehicle.

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

Copyright © 2010 ATSG
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ELECTRONIC COMPONENTS (CONT'D)

Transmission Range Switch (Mulitfunction F125)

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

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

Diagnosis

Theonly ignition voltage sent to the switch goesin at
terminal 10 and goesthrough only the reverse switch,
asshowninFigure24. Voltageexitsthrough terminal
8 and is sent to the reverse lamps and the TCM.
Diagnosishereiseasily doneusing avolt 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, asshowninthechart providedin 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)

TRAO010

Copyright © 2010 AT SG

TRANSMISSION RANGE SWITCH LOCATION

Transaxle
(Multifunction F125)
Range Switch

Copyright © 2010 AT SG

Figure 22

Figure 23
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Technical Service Information

TRANSMISSION RANGE SWITCH SCHEMATIC

HOT IN
RUN/START

20

il Rt | Black/Green TO SHIFT LEVER ASSEMBLY
! FUSE | TERMINAL 7 (SEE WIRE SCHEM.)
| 7 |
| (104) | g —YAIOW_5 10 REVERSE LAMPS
U | 5
B 3
o} [ Gray/Black _ GROUND TO
3 STARTER RELAY
m|  Black/Green g
B
> P/IN
% SWITCH
g Gray/Black
VeI 21
| TCM : ® Black/Green
: 10
| REVSIG [ 21 | el g Yelow 8 —Q/‘J\ REVERSE
| | NOT USED 6 |~ SWITCH
| Ydlow/Blue
POS SIG | 22 5o
| pos siG [36 Violet/Black 9 /._
I _‘/‘_ POSITION
| POSSIG|10 Red/Ydlow 7o o SWITCHES
| POS SIG [ 47 White/Black 1l
: /O—
| ‘LCM_ | Brown 3
Wire Colors L Brown 14
May Vary Transmission
Range
Switch
Face View Looking ®
Into TRS Connector =
5 P/N Signal | Rev Signal Position Signal Data Block 9.4 Value
>
o X —
2 Switch Transition
2 4 10| 8 3 1 7 9 5 Position Position
P | +@® oo ® 1001
1101
R oo 000 —— 1101
1101
N | @@ [ ® o 0101
—_— 0111
D o O o o —— 0110
—_— 0111
s [ SN 2 S8 SO 1111
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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
remainsthe samewith theuseof the TR-60SN.

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
withthe TR-60SN.

Selector Lever Positions

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

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

N Whenthe"Neutral" positionisselected, thereisno
powerflow through the transmission. The output
shaftisnot held andisfreeto rotate and theenginecan
be started. This position can also be selected while
the vehicle is moving, to restart the engine if that
becomesnecessary.

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. Downshiftsareavailablefor safe
passing, by depressing theaccel erator.

The "Tiptronic" in the Touareg is available in the
selector lever aswell asthe steering wheel, by moving
the selector lever totheright out of the"D" position.

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

When the shift lever inthe"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 or upshift.

Technical Service Information

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

thetransmission manually, instead of the shift lever.

TYPICAL SHIFT QUADRANT

Lock Button
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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, asshowninFigure25.

Upshifts and downshifts occur by tapping the
appropriate paddle. The shift signals are an input to
the TCM, whichinturn carriesout therequest.

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

In case of asignal failure, no Tiptronic functionsare
possibleusing the steering wheel paddles.

Tiptronic Shifting Srategy

e - Automatic upshiftswhenthemaximumRPM is
reached.

e - Automatic downshiftswhentheRPM falls
bel ow the programed minimum RPM.

e - Kickdown shifting available.

e - Accelerationfrom standing start in second gear
by selecting 2nd before accel erating.

e - Upshift or downshift prevention.

LED Display On I nstrument 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
Figure26.

When the vehicleisfirst started, the display will be
"P", asshownin Figure 26. If reverseisselected the
"R" will bedisplayed.

When Drive is selected for the automatic forward
modethe" D" will be displayed momentarily and will
thengoto"1", asyouaredtill infirst gear. Asyouare
driving, the gear that the transaxle is in will be
displayed ontheinstrument 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 thisfeature. 3rd gear standing
startsarenot allowed.

Technical Service Information
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Emergency " Limp" Mode

In mechanical emergency running mode, 3rd gear is
alwaysengaged. If thetransmissionisalready in4th,
5thor 6th gear, the current gear is maintained until the
selector lever is placed into the neutral position and
theengineisstopped.

When starting off, 3rd gear is always engaged
whether the selector lever isin the D or S position.
Reverseisavailable.

System pressureiscontrolled to themaximum val ue;
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 remainsoff.

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
conditionsmust be met:
e - Theselector lever must beinthe“N” Neutral
position.
e - Towing speed must not exceed 31 mph
(50km/h).
e - VVehiclemust not betowed further than 31 miles
(50km).

Copyright © 2010 AT SG
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TYPICAL VOLKSWAGEN/AUDI WIRE SCHEMATIC

NOTE: Wire Colors May Vary

TCM Connector

Copyright © 2010 ATSG
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VOLKSWAGEN "VAG" DIAGNOSTIC TROUBLE CODES

VAG DESCRIPTION

00258 | N88-SV1 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 Clutch PWM Solenoid, Circuit Error (Open or Short)

00266 | N92-SV5, K1 Control Solenoid Circuit Error (Open or Short)

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 | ABSModule, 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 AT SG
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Technical Service Information

VOLKSWAGEN "VAG" TO 0BD11 DIAGNOSTIC TROUBLE CODES
VAG oBoI11 DESCRIPTION
16988 | P0604 TCM faulty
16989 | P0605 TCM faulty
16997 | P0613 TCM faulty
17084 | PO700 TCM faulty
17089 | P0O705 Multifunction Trans Range sensor F125 electrical fault
17090 | PO706 Multifunction Trans Range sensor F125 implausible signal
17095 | PO711 Trans Fluid Temp G93 fault in electrical circuit
17096 | P0O712 Trans Fluid Temp G93 signal too low
17097 | P0O713 Trans Fluid Temp G93 signal too high
17099 | PO715 I nput Speed sensor G182 circuit fault
17100 | PO716 I nput Speed sensor G182 I mplausible signal
17101 | PO717 I nput Speed sensor G182 no signal
17105 | P0O721 Output Speed sensor G195 circuit fault
17109 | P0O725 Engine Speed sensor G28 circuit fault from ECM
17113 | P0O729 Clutch of indicated gear isfaulty (wrong ratio, slip)
17114 | PO730 Clutch of indicated gear isfaulty (wrong ratio, slip)
17115 | PO731 1st Gear (wrong ratio, slip)
17116 | P0732 2nd Gear (wrong ratio, slip)
17117 | PO733 3rd Gear (wrong ratio, slip)
17118 | P0734 4th Gear (wrong ratio, slip)
17119 | P0O735 5th Gear (wrong ratio, slip)
17132 | P0748 N91-SV4 Torque Converter Clutch PWM Solenoid, Circuit (Open or Short)
17135 | PO751 N88-SV1 Shift Solenoid 1, Circuit Error (Open or Short to ground)
17136 | PQO752 N88-SV1 Shift Solenoid 1, Circuit Error (Short to Battery voltage)
17137 | PO753 N88-SV1 Shift Solenoid 1, Electrical Circuit fault
17140 | PO756 N89-SV2 Shift Solenoid 2, Circuit Error (Open or Short to ground)
17141 | PQO757 N89-SV2 Shift Solenoid 2, Circuit Error (Short to Battery voltage)
17182 | PQO798 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 to 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 0BDI1 DIAGNOSTIC TROUBLE CODES

VAG oBoi11 DESCRIPTION

18010 | P1602 Voltage supply too low

18255 | P1847 DTC in ABS problem

18554 | P2122 Throttle position sensor signal too low G79

19146 | P2714 N91-SV4 Torque Converter Clutch PWM Solenoid, Circuit (Open or Short)

19147 | P2715 N91-SV4 Torgue Converter Clutch 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 control 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 Specificationsin psi

Lever Required K1 K3 B2
"D" ldle 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 5355
"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 cutsfuel to engine.

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

Note: Pressurespecificationslistedin thechart abovemay vary dlightly depending on year, enginesize,
vehiclemodel, andthe TCM calibrations. Refer to Figure32for pressuretaplocations.

Copyright © 2010 AT SG

Figure 31

26 AUTOMATIC TRANSMISSION SERVICE GROUP



v [LEC Technical Service Information

PRESSURE TAP LOCATIONS AND IDENTIFICATION

B2 Clutch
"Small" Cavity

B2 Clutch
"Large" Cavity.

(

Fill Plug

TCC Apply

K2 Clutch
(If Present)

If Present)
" 3-Port"
Converter Out Converter

(If Present) I Models Only

Converter In
(If Present)

Copyright © 2010 AT SG

Figure 32
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Technical Service Information

Case For 16 Bolt Oil Pan

GO0

00000

(e]

FLUID PASSAGE IDENTIFICATION

Transmission Case

We have seen 2 different stylesof thetransmission case
in 2 different locations. First, the number of pan bolts
vary between 8 and 16, asshown in Figure 33. Second,
there is avariance on the converter housing side of the
case, asshown in Figure 35 and 36. Noticein 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 asit will require 2
"O" ring seal s between the case and converter housing,
asshowninFigure34.

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 in
Figure 37, that the B2 clutch pistonis a2 cavity piston
like the THM 400 direct piston. The B2 clutch piston
requires3"O" ring seals.
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Figure 33 Figure 34
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16 BOLT PAN CASE PASSAGE IDENTIFICATION, PUMP SIDE

B2 Clutch
"Small" Cavity

B2 Clutch
"Large" Cavity

Lube

K3 Clutch

B1 Clutch

K1 Clutch /

B1 Clutch

Torque Converter " In"

Torque Converter " Out"”

[ TCC Apply
[ Pump Pressure Out

i Pump Suction

Copyright © 2010 ATSG

Figure 35

& PAN BOLT CASE PASSAGE IDENTIFICATION, PUMP SIDE

B2 Clutch
"Small" Cavity

B2 Clutch
"Large" Cavity

Lube

K3 Clutch

B1 Clutch

K1 Clutch /

A

Pump Suction Pump Pressure Out

B1 Clutch

Torque Converter " In"

Torque Converter " Out"

O T TCC Apply

Copyright © 2010 AT SG

Figure 36
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CASE PASSAGE IDENTIFICATION, VALVE BODY SIDE

B1 K1 . -
Clutch Clutch ~ PumpSuction  Pump Pressure” Out
K3 \ /
Clutch o \ / © TCC Apply
Torque

Lube\

—

Torque
Converter " In"

©
"To Cooler"
" From Cooler"
©
B2 Clutch
B2 Clutch "Large" Cavity
"Small" Cavity

Lube Clutch

Copyright © 2010 AT SG

Figure 37
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SAFETY PRECAUTIONS

Service information provided in this manual by
ATSG isintended for use by professional, qualified
technicians. Attempting repairs or service without
the appropriate training, tools and equipment could
causeinjurytoyou or others.

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

This manual contains CAUTIONS that you must
observecarefullyin order toreducetherisk of injury
to yourself or others. This manual also contains
NOTES that must be carefully followed in order to
avoidimproper servicethat may damagethevehicle,
toolsand/or equipment.

WARNING: At time of this printing, there are not
any new "hard parts' available from the
manufacturer for thisunit. Only sourcewill be used
aftermarket suppliers.

Technical Service Information

TRANSMISSION DISASSEMBLY

Note: Theillustrationsprovidedin the Assembly
and Disassembly section, areof aVW" 09D"
model with the 3 port converter, but procedures
arethesameonall " 09D" models.

1. Thetransmission should be steam cleaned
ontheoutside, toremoveany dirt and grease
beforedisassembly begins.

2. Thistransmission can bedisassembled very
easily onawork bench without the benefit of
holding fixturefor rotation.

3. Removetorgqueconverter fromtransmission, as
showninFigure38.

Caution: Usecarewhen removingthetorque
converter,toavoid personal injuryand/or
damageto converter, asitisheavy.

4. Recordthetorqueconverter codeletters, to
determine 2 port or 3 port design, for future
reference.

Continued on Page 32

1 TORQUE CONVERTER ASSEMBLY.

(@ LI L

*20SGL J00037

Copyright © 2010 AT SG

Figure 38
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TRANSMISSION DISASSEMBLY (CONT'D)

5. Removethe 22 converter housing retaining bolts,
whichistheouter row, asshownin Figure 39,

usingal2 MM socket.
Note: Four of theconverter housingbolts

arebehindthefaceof housing, asshownin

Figure39.

6. Removetorqueconverter housing, asshownin

Figure40, by tapping with amallet asnecessary.

7. Removeand discard theturbineshaft"O" ring,
asshowninFigure40.
Note: Turbineshaft" O" ringisusedonthe
3port converter modelsonly.

Continued on Page 33

Technical Service Information

CONVERTER HOUSING BOLT LOCATIONS

4 Behind Face Of Bell Housing Here

2 CONVERTER HOUSING.
3 CONVERTER HOUSING BOLTS, 30 MM (1.181") (22 REQ).

22 Total 225 TURBINE SHAFT"O"RING (3 PORTMODELS ONLY).
Copyright © 2010 ATSG Copyright © 2010 AT SG
Figure 39 Figure 40
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TRANSMISSION DISASSEMBLY (CONT'D)

8. Somemodelsof the"09D" family routeline
pressurethrough the converter housing and will
havetwo"O" ring sealsontheback side of the
converter housing, asshowninFigure41.

9. Removetheacorn nut and debrisshield from
thetransmissionrange (multifunction) switch, as
showninFigure42.

10. Removethetwo rangeswitchretaining bolts, as
showninFigure42, and slide TRSoff of manual
shaft.

Note: If therange(multifunction) switchis
removed or replaced, aposition tothemanual
selector shaft must beset using a special tool
availablefrom \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 AT SG
Figure 42

Suction

Pump
Pressure

Copyright © 2010 AT SG
Figure 41
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TRANSMISSION DISASSEMBLY (CONT'D)

11. If you areworking ona4WD model, you can
removetherear seal now or you canwait until
you havetheoutput shaft out asitiseasier to
removeat that point (SeeFigure43).

12. However, if youareworkingona2WD model,
you must removethedriveshaft yokenut and the
driveshaft yoke, asshowninFigure44, before
you canremovetheoutput shaft.

13. Removetheeight mounting plateretaining bolts
and themounting plate, asshowninFigure44.

14. Again, you canremovetherear seal now or wait
until you havethe output shaft out.

Continued on Page 35

Technical Service Information

4WD MODELS ONLY
13
=)
= =) %
=) j@ =]
L ) B
e @ @
13 REARTRANSMISSION SEAL.
Copyright © 2010 AT SG

2WD MODELS ONLY

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

Copyright © 2010 AT SG

Figure 43

Figure 44
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17 15

14 ATF CHECKPLUG "O" RING SEAL.
15 ATF CHECKPLUG.

16 OIL PAN 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 OIL PAN GASKET (MODEL SENSITIVE, 8 OR 16 RETAINING BOLTS).

Copyright © 2010 AT SG

Technical Service Information

TRANSMISSION DISASSEMBLY (CONT'D)

15. Removetheoil panandoil pan gasket, asshown
inFigure45s.
Note: Thereare2different oil pansand cases,
oneversion has8boltsand onehas16 bolts, as
showninFigure33.

16. Removethe 3filter retaining boltsand theoil
filter,asshowninFigure46.

17. Removeand discard theail filter tovalvebody
"O" ring seal, asshownin Figure46.

Continued on Page 36
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21 OILFILTER RETAINING BOLTS, 12.0 MM (0.472") (3 REQUIRED).
22 OILFILTER ASSEMBLY.
23 OILFILTERTO VALVE BODY "O"RING SEAL.

Copyright © 2010 ATSG

Figure 45
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TRANSMISSION DISASSEMBLY (CONT'D)

18. Removethe TFT sensor retaining bracket bolt
and removethesensor fromvalvebody bore, as
showninFigure47.

Note: Beforeremoving any solenoid connectors
logthecolorsof thewiresto each solenoidto
avoid any mis-assembly concerns.

19. Disconnect all solenoid connectors, both switch
connectors(if used) and White OSS connector,
asshowninFigure47.

20. Disconnect Yellow connector from | SSlocated
ontheoil pump, asshowninFigure47.

Note: FollowtheRed and Whitewiresdown
totheconnector.

21. Removethe pass-thru case connector retaining
bolt, asshowninFigure48.

22. Removeboth pass-thru case connector and wire
harnessassemblies, asshownin Figure48, and
removeand discardthe3"O" ring seals.

Continued on Page 37

Technical Service Information

OuTPUT
SPEED

SENSOR

CONNECTOR

INPUT SPEED SENSOR
CONNECTOR, DOWN
AT THE OIL PUMP

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

16-WAY
SOLENOID
CONNECTOR

25 26
g/ 24
a ¥ i @%
=

e @@

Copyright © 2010 ATSG

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

Copyright © 2010 AT SG

Figure 47

Figure 48
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TRANSMISSION DISASSEMBLY (CONT'D)

23. Removethe White OSSharnessconnector from
thesolenoid pinretaining bracket, asshownin
Figure49, using apick.

24. L ay the OSS harnessand white connector over
thepanrail, asshowninFigure49.

25. Removeonly the 14 valve body to caseretaining
boltsfromthelocationsshownin Figure50.
Note: Noticethatthereare2 differentlengths
of valvebody retainingbolts.

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") INLENGTH.
B=28.0MM (1.102) INLENGTH.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 49 Figure 50
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28. Remove output speed sensor and wire harness
assembly from case, asshownin Figure52.

Continued on Page 39

32 OSS AND RETAINER BOLTS, 11.5 MM (0.452") LONG (2 REQ).

31 OUTPUT SPEED SENSOR AND CONNECTOR ASSEMBLY.
33 OUTPUT SPEED SENSOR HARNESS RETAINER.

Copyright © 2010 AT SG

Figure 52

Technical Service Information

TRANSMISSION DISASSEMBLY (CONT'D)
VALVE BODY

26. Removethevavebody assembly, asshownin
and output speed sensor wireharnessretainer, as

Figure51, and set asidefor component rebuild.
showninFigure52.

27. Removetheboltsfromthe output speed sensor

ATSG

! «4 b
(NS

Nl
B by
T

ASSEMBLY

Copyright © 2010 AT SG

Figure 51
AUTOMATIC TRANSMISSION SERVICE GROUP

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).
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TRANSMISSION DISASSEMBLY (CONT'D)

29. Removethetenoil pump retaining bolts, as
showninFigure53.

30. Install slidehammersinto oil pumpinpositions SLIDE HAMMERS
showninFigure54.

31. Usingtheslidehammerstoloosentheoil pump
andremoveoil pumpasshowninFigure54.

32. Set oil pump asidefor component rebuild.

33. Removethenumber 1 plastic thrust washer, as
showninFigure54.
Note: Thrust washer may bestuck to back of
oil pump.
I mportant: | f thewasher did comeoff with the
oil pump, putit back on theK3 clutch housing
and measuredistancefromstraight edgeto
thrust washer, asshown in Figure54. Record
thismeasurement to verify proper re-assembly.

34. TheentireB1 clutch pack and snap ring must be
removed "before" you canremovethe K3 clutch
housing.

Continued on Page 40

MEASUREMENT TO
VERIFY RE-ASSEMBLY

Copyright © 2010 AT SG

34 OILPUMP RETAINING BOLTS, 34.5 MM (1.358") LONG (10 REQ). 72 NUMBER 1 THRUSTWASHER (PLASTIC).

Copyright © 2010 ATSG

Figure 53 Figure 54
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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).
88 B1 CLUTCH BACKING PLATE, 4.6 MM (.181") THICK.

Copyright © 2010 ATSG
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TRANSMISSION DISASSEMBLY (CONT'D)

35. RemovetheB1 clutch cushion plate, asshown
inFigure55.

36. RemovetheB1 clutch apply plate, asshownin
Figure55.

37.RemovetheB1 clutchfrictionand steel plates,
asshowninFigure55.
Note: Two pickswill behandyfor thesesteps.

38. RemovetheB1 clutch backing plate, asshown
inFigure55.

39. RemovetheB1 clutch backing platesnapring
from case, asshownin Figure56.

Continued on Page 41
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89 B1 CLUTCH BACKING PLATE SNAP RING, 2.5 MM (.099").

Copyright © 2010 AT SG

Figure 55

Figure 56

40 AUTOMATIC TRANSMISSION SERVICE GROUP




v [tLELS Technical Service Information
TRANSMISSION DISASSEMBLY (CONTD)

40. Now, you canremovethe K3 clutch housing, as 41. Removethenumber 1 plastic thrust washer from
showninFigure57. K3 clutch housing and set K3 housing asidefor
Note: Do notlosethenumber 2thrust washer component rebuild.
hardenedrace (SeeFigure57), maybestuck Note: Number 1thrust washer may have been
toK3balancepiston. stuck tooil pump.

42. Removeturbineshaft and the compl etefront

Figure58.

planetary system asan assembly, asshownin

Continued on Page 42

Turbine Shaft And
Front Planet Assembly

72 NUMBER 1 THRUST WASHER (PLASTIC).
200 K3 CLUTCHHOUSING ASSEMBLY.
207 NUMBER 2 THRUST WASHER HARDENED RACE.

Copyright © 2010 AT SG

Copyright © 2010 ATSG

Figure 57 Figure 58
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213

214

TRANSMISSION DISASSEMBLY (CONT'D)

43. Seperatethefront planetary components, as
showninFigure59, and set asidefor component

rebuild section.

44. RemovetheK 1 clutch housing and the number 6
thrust bearing and race, asshownin Figure 60.
Note: Number 6 thrust bearing may bestuck
tobottom of ring gear on turbineshaft.

45. Setthe K1 clutch housing asidefor component

215

216

217 @

>

S
N—

224

()
~

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

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

7 ':& b =

rebuild section.

Continued on Page 43

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

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

42

Figure 59

Figure 60
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TRANSMISSION DISASSEMBLY (CONT'D)

46. RemovetheK 1 clutch hub and the number 7
thrust bearing and race, asshownin Figure61.
Note: Number 7 thrust bearing may bestuck
to bottom of K1 clutch housing.

47. Removethenumber 8thrust bearing andrace, as
showninFigure6l.

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

Technical Service Information

48. Removelargerear sun gear and shell assembly,

asshowninFigure62.

49. Removethenumber 9thrust bearing and thrust

thrust bearing race, asshownin Figure 62.
Note: Number 9thrust bearing may bestuck
tobottomof largerear sun gear.

Continued on Page 44
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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 AT SG

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. Removesmall rear sun gear and shaft assembly, 54. RemovetheF1 sprag assembly fromthecase, as
asshowninFigure63. showninFigure64.

51. Removethenumber 10 thrust bearing and race, Note: Pickswill onceagain behandyfor sprag
asshowninFigure63. removal.
Note: Number 10thrust bearingracemay be 55. Set the F1 sprag assembly asidefor component
stuck to bottom of sun gear andthenumber 10 rebuild section.

bearingmayremaininrear planetarycarrier.
52. Removethe F1 sprag outer race snap ring from
thetransmission case, asshownin Figure64. Continued on Page 45

Figure64, using snapring pliers.

il

\ ,.
‘

53. RemovetheF1 spraginner racesnap ringfrom
408 Q

therear planetary carrier splines, asshownin
413

450

‘ﬂﬂ!“ﬂ:‘,,wwmwmwmmm:\:‘[m

U y

450 SMALL REAR SUN GEAR. 408 F1 SPRAG OUTER RACE SNAPRING, 1.19 MM (.047") THICK.
451 NUMBER 10 THRUST BEARING RACE. 409 F1 SPRAG INNER RACE SNAPRING, 1.19 MM (.047") THICK.
452 NUMBER 10 THRUST BEARING. 413 F1 SPRAG ASSEMBLY COMPLETE.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 63 Figure 64
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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 AT SG
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TRANSMISSION DISASSEMBLY (CONT'D)

56. Removethe B2 clutch backing platesnapring,
asshowninFigure65.

57. Removethe B2 clutch backing plate, asshown
inFigure65.

58. RemovetheB2 clutchfrictionand steel plates,
asshowninFigure65.

59. RemovetheB2 clutch apply plate, asshownin
Figure65.

60. Removetherear planetary carrier assembly, as
showninFigure66.

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. Seperaterear planetary carrier parts, asshown
inFigure67.

Note: Number 10thrust bearing racemay be
stuck to back sideof small rear sun gear.

62. Removerear planetary ring gear, output shaft
and K 2 clutch housing asan assembly, asshown
inFigure 68, and set asidefor the component
rebuild section.

Note: Number 11frontthrust bearingrace
may bestuck to back sideof therear 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

454

455

456

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.
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Figure 67

Figure 68
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TRANSMISSION DISASSEMBLY (CONT'D)

Theoutput shaft, therear planetaryringgear andthe
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
planetaryringgear.

63. Squeezetheinternal snapringtogether usinga
pair of needlenosepliers, asshownin Figure69,
toreleasetherear planetary ring gear.

Note: An assistant may havetotaponthering
gear tomoveit off thesnapring.

64. Seperatethe output shaft, rear planetary ring gear
and K2 clutch housing, asshowninFigure70,
and set asidefor thecomponent rebuild process.
Note: Thenumber 12thrust bearingfrontrace
may bestuck totheback 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 CLUTCHHOUSING COMPLETE.

Figure 69

Figure 70
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TRANSMISSION DISASSEMBLY (CONT'D)

65. Removethenumber 13 thrust bearing and thrust
bearing race, asshowninFigure71.
Note: Number 13thrust bearing may bestuck
toback sideof theoutput shaft.

66. Compressthe B2 clutch piston return spring
assembly and removethesnapring.
Note: Thisisadeep caseandthecompressor
from" Adapt-A-Case" , showninFigure72,

gavegreat accesstothesnapringandworked
verywell.

67. Removesnap ring and return spring assembly
fromthecase, asshowninFigure73.

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

466 NUMBER 13 THRUST BEARING RACE.

pawl passesthrough thepiston.

Continued on Page 50
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Figure 71

SNAP RING
0.80 MM (0.031")
THICKNESS

"THE DRUM BUDDY" BY ADAPT-A-CASE

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

Copyright © 2010 ATSG Copyright © 2010 AT SG
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Figure 72 Figure 73
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100 TRANSMISSION CASE ASSEMBLY.

101 MANUAL SHAFTSEALS (2 REQUIRED).

102 PARKING ROD AND ACTUATOR ASSEMBLY.
103 ROLLED PIN.

104 INSIDE DETENT LEVER.

105 MANUAL SHAFT.

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.

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

114 PARKING PAWL RETURN SPRING.

115 PARKING PAWL PIVOTPIN.

116 PARKING PAWL PIVOTPIN "E" CLIP

117 PARKING PAWL.

Copyright © 2010 ATSG
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TRANSMISSION DISASSEMBLY (CONT'D)

68. Removethe"rolled" pinfromtheinsidedetent
lever usinga3/16" punchand hammer.
Note: Thereisasafetybandaroundtheinside
detent lever that must beremovedfirst. Only
waytogetitoffistobreakitanddiscardit.
Thesafety bandwill not bereused.

69. Removethemanual shaft fromtheright hand
sideof case, asshowninFigure 74, by didingit

out through theinside detent lever and casebore.

70. Removetheinsidedetent lever and park rod, as
showninFigure74.
Note: Itisnot necessarytoremovetheinside
detent spring unlessdamaged.

71. Removethe 3 boltsfrom park rod guideand
removepark rod guide, asshowninFigure 74.

472 B2 CLUTCHAPPLY PISTON.

Technical Service Information

72. Rotate park paw! to straight up positionwhich
will relievethereturn spring tension.

73. Removethe park pawl return spring, park pawl
pivot pinand park pawl, asshowninFigure 74.

74. Now, you canremovethe B2 clutch apply piston,
asshowninFigure75.
Note: Therearetwo passagestotheB2 clutch
piston that can bechargedwith air toloosen
thepiston, asshown in Figure76.

75. Remove and discard themanual shaft sealsand
noticethat thereisoneon each sideof thecase.

Continued on Page 51
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B2 CLUTCH PASSAGE IDENTIFICATION
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Figure 75

Figure 76
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TRANSMISSION DISASSEMBLY (CONT'D)

76. Removeand discardthethree" Q" ring sealson
the B2 clutch piston, asshowninFigure77.

77. Removeand discard therear transmission seal,
asshowninFigure78.

78. Therear transmission bearingisretainedwitha
snap ring, asshowninFigure78.

79. Replacetherear transmission ball bearing as
necessary.
Note: The2WD and4WD rear ball bearings
havedifferentinsidediameters.

This Concludes
Transmission Disassembly

Technical Service Information

D
<
.

b &)

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.
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467 469
468
469
@@ dlﬁfﬁ@\
= %@
_ == E@
%’@ < 7 @4}

®/©@© Of
o B 6

13 REAR TRANSMISSION SEAL.
467 REAR BALL BEARING RETAINING SNAP RING.
468 REAR BALL BEARING.
469 HOLLOWDOWELPINS (2 REQUIRED).
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Figure 77

Figure 78
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COMPONENT REBUILD

TRANSMISSION CASE ASSEMBLY

1. Install threenew " Q" ring sealsonto B2 clutch
apply piston, asshowninFigure 79, and lube
with small amount of Trans-Jel®.

2. Lubricate case seal surfaceswith asmall amount
of Trans-Jel®, to prevent seal damage.

3.Install theB2 clutch apply pistonintothecase,
asshowninFigure80.
Note: Piston must beinstalled with largetab at
the12-O- Clock position and the park pawl
window at 6-O-Clock, asshown in Figure80.

Technical Service Information

4. Install thereturn spring assembly and snapring,
asshowninFigure80.

5. Compressthereturn spring assembly and install
thesnapringinto casegrooveand ensureitis
fully seated.

Continued on Page 53

426<
425<

424

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.
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422

423

TAB AT
12-O-CLOCK
POSITION

/

28—

PARK PAWL
WINDOW

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.
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Figure 79

Figure 80
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COMPONENT REBUILD (CONTD)
TRANSMISSION CASE ASSEMBLY (CONT'D)

6. Install new rear ball bearing asnecessary, as
showninFigure81.

Note: The2WD and4WD rear ball bearings
havedifferentinsidediameters.

7.Install therear ball bearing retaining snapring
into casegroove, asshowninFigure81.

8. Install new rear transmission seal, asshownin
Figure81, using the proper seal driver.

9. Install theinsidedetent |ever spacer and detent
spring, if itwasremoved (SeeFigure82), and
torqueto 11N-m(97in.1b.).

10. Install two new manual shaft seal's, asshownin
Figure82.

Technical Service Information

11. Install the parking pawl and park paw! pivot pin
intothecase, asshowninFigure82.

12. Rotate parking pawl on pivot pintothestraight
up positionandinstall return spring over pivot
pin, against"E" clip and under parking pawl.

Continued on Page 55

13

467

468

469

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

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

111 INSIDE DETENT SPRING SPACER.

114 PARKING PAWL RETURN SPRING.

115 PARKING PAWL PIVOTPIN.

116 PARKING PAWL PIVOTPIN "E" CLIP

117 PARKING PAWL.
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Figure 81
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100 TRANSMISSION CASE ASSEMBLY.

103 ROLLED PIN.
104 INSIDE DETENT LEVER.
105 MANUAL SHAFT.

TRANSMISSION CASE EXPLODED VIEW

107 LOCKING WASHER.
108 RETAINING NUT.

110 INSIDE DETENT SPRING.
111 INSIDE DETENT SPRING SPACER.

100

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

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

101 MANUAL SHAFT SEALS (2 REQUIRED). 113 PARKING ROD ACTUATOR GUIDE.
102 PARKING ROD AND ACTUATOR ASSEMBLY. 114 PARKING PAWL RETURN SPRING.

115 PARKING PAWL PIVOTPIN.
116 PARKING PAWL PIVOTPIN "E" CLIP
117 PARKING PAWL.
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Figure 83
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COMPONENT REBUILD (CONT'D)

TRANSMISSION CASE ASSEMBLY (CONT'D)

13. Rotate parking paw! downinto position, against
springtension, andinstall insidedetent lever and
thepark rod and actuator, asshownin Figure 83.
Note: Park rod must beon thetop sideof the
parking pawl.

14. Lubewith asmall amount of Trans-Jel® and
install themanual shaft through the casebore
andinsidedetent lever, asshowninFigure83.

15. Alignandinstall therolled pinthroughinside
detent lever and themanual shaft, asshownin
Figure83.

16. Install thepark rod guideontop of thepark rod,
asshowninFigure83, andtorquethethreebolts
to28N-m(20ft.Ib.).

Technical Service Information

17. Afterinstallation, thereturn spring must beon
back side of the casetab and underneaththe
parking pawl, asshowninFigure84.

18. After installation, park rod must be underneath
the park rod guideand ontop of parking pawl,
asshowninFigure85.

Continued on Page 56

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

= ® PARKING PAWL
<4
)

PARK ROD MUST
BE UNDERNEATH
GUIDE AND ON TOP
OF PARKING PAWL
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Figure 84

Figure 85
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withTrans-Jel®.

Technical Service Information

COMPONENT REBUILD (CONT'D)
TRANSMISSION CASE ASSEMBLY (CONT'D)
19. Install thenumber 13 thrust bearing raceintoand
over caseboss, asshownin Figure 86, andretain

Note: Thenumber 13thrust bearingwill be
installed on theoutput shaft.

20. Install output speed sensor and harnessassembly
into case, asshowninFigure87.

21. Torqueboth boltsto 11N-m(97in.1b.).

22. Set thetransmission case assembly asidefor the

final assembly process.

Component Rebuild
Continued on Page 57

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

465 IS INSTALLED
ON THE OUTPUT
SHAFT

Copyright © 2010 AT SG

31 OUTPUT SPEED SENSOR AND CONNECTOR ASSEMBLY.
32 OSS AND RETAINER BOLTS, 11.5MM (0.452") LONG (2 REQ).
33 OUTPUT SPEED SENSOR HARNESS RETAINER.
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Figure 86
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COMPONENT REBUILD (CONTD)

K2 CLUTCH HOUSING
1. Disassemblethe K 2 clutch housing assembly CAUTION: Atthetimeof thisprinting, therearenot
using Figure88asaguide. any new "hard parts" available from the
2. Cleanall K2 clutch housing partsthoroughly manufacturer for thisunit. Theonly sourcewill be
and dry withcompressed air. used aftermarket suppliers.
3. Inspect all K2 clutch housing partsthoroughly
;(;rnaéré)égra;r/.and/or damage, and replace parts Continued on Page 58

K2 CLUTCH HOUSING EXPLODED VIEW

I

W 7 OO0 O

fatiatlo b
A Py

<

L5
<

501

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 CLUTCHHOUSING SEALRING. 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 SNAP RING, 2.46 MM (.097") THK.
503 K2 CLUTCHAPPLY PISTON OUTER "O" RING SEAL.
Copyright © 2010 ATSG
Figure 88
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COMPONENT REBUILD (CONT'D)
K2 CLUTCH HOUSING (CONT'D)

4. Install new " O" ring seal ontotheK 2 clutch
balance piston, asshownin Figure89.

5. Turnthebalancepistonover andinstall the K2
clutch piston return spring assembly, asshown
inFigure 90, andretain with liberal amount of
Trans-Jel®.

6. Install new outer "O" ring seal ontoK 2 clutch
apply piston, asshowninFigure91.

7.1nstall new inner "O" ring seal into thelower
grooveintheK2 clutch housing, asshownin
Figure92.

Continued on Page 59

507 504 K2 CLUTCH APPLY PISTON.

503 K2 CLUTCHAPPLY PISTON OUTER "O" RING SEAL.

Figure 91

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

Figure 89

505 501

507

505 K2 CLUTCH APPLY PISTON RETURN SPRING ASSEMBLY. 501 K2 CLUTCHHOUSING ASSEMBLY.

Copyright © 2010 AT SG

507 K2 CLUTCH BALANCE PISTON AND "O"RING SEAL. 502 K2 CLUTCHHOUSING INNER "O" RING SEAL.

Copyright © 2010 AT SG

Figure 90 Figure 92
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COMPONENT REBUILD (CONT'D)
K2 CLUTCH HOUSING (CONT'D)

8. Lubethepiston sealsand the seal surfacesinthe
housing withasmall amount of Trans-Jel®.

9. Install theK2 clutchapply pistonin K2 clutch
housing, asshownin Figure93.

10. Install the K2 balance piston and return spring
assembly ontop of theapply piston, asshownin
Figure93.

11. Compressbalance pistonandinstall snapring,
asshowninFigure93.

Note: You may haveto beinnovativewith your
pressadaptersasthisoneismoredifficultthan
someothersbecause of theshaft.

Technical Service Information

12. Install thenumber 11 thrust bearingrear race
andthenumber 11 thrust bearing, asshownin
Figure94, andretainwith Trans-Jel®.

Note: Thisstep canwait until theclutchesare
installedif you wish.

13. Thenumber 11 thrust bearingfront racewill be

installed ontherear planetary carrier duringthe
assembly process.

Continued on Page 60

501

—

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 AT SG

454 BEARING RACE
INSTALLS ON REAR

PLANETARY CARRIER
454

455

456

501

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

456 NUMBER 11 THRUST BEARING REAR RACE.
501 K2 CLUTCHHOUSING ASSEMBLY.

Copyright © 2010 ATSG

Figure 93

Figure 94
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ROUNDED EDGE
TOWARDS FRICTION BACKING

E \ﬁ/ PLATE E

__________________________________

512

511

NO. 11 BEARING
AND BEARING RACE

501

501 K2 CLUTCHHOUSING 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 AT SG
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COMPONENT REBUILD (CONT'D)
K2 CLUTCH HOUSING (CONTD)

14. Install the K2 clutch platesbeginning with asteel
plateand aternating with thefriction plates, as
showninFigure95, until you havetheproper
amount installed asquantity may vary.

Note: All friction platesshould besoakedin
proper fluidfor 30 minutesbeforeinstalling.

15. Install theK 2 clutch backing plate, asshownin
Figure95, with therounded edgetoward the
frictionplate (SeeFigure95).

16. Install theK 2 clutch backing platesnapring, as
showninFigure95.

Note: Thereisno” O" ringinthegrooveof
thepilot on theK2 clutch housing shaft, as
shownin Figure95.

17. MeasuretheK2 clutch clearancewith afeeler
gauge between the backing plateand snap ring,
asshowninFigure 96.

Note: Therearenofactory clutch clearance
specificationsavailable, but theclearances
werethe" traditional” .010" per friction plate
through-out thisunit.

18. K2 clutch clearance should be approximately
.010" per friction plateinstalled, asshownin
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 (CONT'D)
K2 CLUTCH HOUSING (CONT'D)

19. TurntheK2 clutch assembly over andinstall the
number 12 thrust bearing front race, asshownin
Figure97,andretainwith Trans-Jel®.

Note: Thenumber 12thrust bearingandthe
rear racewill beinstall in theoutput shaft.

20. Set thecompleted K2 clutch housing asidefor
the output shaft and rear ring gear component
assembly process (SeeFigure98).

Note: Thereisnotan" O" ringthat goesin
thegrooveon pilot of theK2 clutch housing.

Continued on Page 62

500

459 AND 460
WILL BE INSTALLED
IN OUTPUT SHAFT

501

458 NUMBER 12 THRUST BEARING FRONT RACE.
459 NUMBER 12 THRUST BEARING.
460 NUMBER 12 THRUST BEARING REAR RACE.
500 K2 CLUTCHHOUSING SEALRING.
501 K2 CLUTCHHOUSING ASSEMBLY.
Copyright © 2010 AT SG

COMPLETED K2 CLUTCH HOUSING

NO "O"RING

Copyright © 2010 ATSG

Figure 97

Figure 98
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COMPONENT REBUILD (CONT'D)

The output shaft, the rear planetary ring gear and the
K2 clutch housing are removed as an assembly and
installed asan assembly. The K2 clutch housing cannot
be removed with out seperating the rear planetary ring
gear from the output shaft, and must beinstalled 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
ringgear.

Exploded view of al of these componentsisshownin
Figure 99 below.

Technical Service Information

COMPONENT REBUILD (CONT'D)
OUTPUT SHAFT/REAR RING GEAR ASSEMBLY
1. Disassemblethe output shaft/ring gear assembly
using Figure99 asaguide.
2. Cleanall output shaft/ring gear partsthoroughly
and dry withcompressed air.
3. Inspect all output shaft/ring gear partsthoroughly
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 thisunit. The only source will
beused aftermarket suppliers.

Continued on Page 63

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

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.

461 OUTPUT SHAFT CAGED NEEDLE BEARING.
462 OUTPUT SHAFT, 4WD.
463 REAR PLANETARY RING GEAR RETAINING SNAP RING.
464 OUTPUT SHAFTSEALRINGSS (2 REQUIRED).
465 NUMBER 13 THRUST BEARING.
466 NUMBER 13 THRUST BEARING RACE.
501 K2 CLUTCHHOUSING COMPLETE.
Copyright © 2010 ATSG

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

NUMBER ON

BEARING
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Figure 100

Technical Service Information

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

4. If the caged needlebearing in output shaft needs
replacement, try one of thelocal bearing supply
houses. Number DB502405W isonthebearing,
asshownin Figure100.

5. Install 2 new sealing ringson the output shaft, as
showninFigure101.

6. Install thenumber 13 thrust bearing on output
shaft, asshownin Figure 101, retain with small
amount of Trans-Jel®.

7. Turnoutput shaft over andinstall thenumber 12
thrust bearing rear raceand number 12 thrust
bearing, asshowninFigure102, retainwitha
small amount of Trans-Jel®.

Note: Thenumber 12thrust bearingfrontrace
isinstalled on theK2 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 AT SG

458 RACE IS
INSTALLED ON
K2 CLUTCH

HOUSING
460 /\ e

462

458 NUMBER 12 THRUST BEARING FRONT RACE.
459 NUMBER 12 THRUST BEARING.
460 NUMBER 12 THRUST BEARING REAR RACE.
462 AWD OUTPUT SHAFT AND SNAP RING.
Copyright © 2010 ATSG

Figure 101
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COMPONENT REBUILD (CONT'D)
OUTPUT SHAFT/REAR RING GEAR ASSEMBLY (CONT'D)
8. Ensurethat the number 12 thrust bearing front
raceisstill stuck tothe K2 clutchhousing, as
showninFigure103.
9. Install thecompleted K2 clutch housing onto the
output shaft, asshownin Figure 103.

10. Install therear planetary ring gear, with one of
wideslotstoward theopeninginthesnapring,
asshowninFigure 104, and onto thetabsonthe
output shaft.

Technical Service Information

11. Squeezethe snap ring together using needlenose
pliers, asshownin Figure 104, andtap ring gear
withasmall hammer if necessary.

Note: Ensurethat snapringisfully seatedin
theinternal grooveof therear ringgear.

12. Set completed output shaft, rear planetary ring
gear and K2 clutch housing assembly asidefor
final assembly process (SeeFigure105).

Component Rebuild
Continued on Page 65

501

NO. 12 THRUST
BEARING AND

462

—

—"

N\/

I

458 NUMBER 12 THRUST BEARING FRONT RACE.
462 COMPLETED 4WD OUTPUT SHAFT.
501 COMPLETED K2 CLUTCH HOUSING.
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SNAP RING OPENING
MUST BE IN ONE OF
THE WIDE SLOTS
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Figure 103

Figure 104
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Technical Service Information

COMPLETED OUTPUT SHAFT, REAR PLANETARY
RING GEAR AND K2 CLUTCH HOUSING

-AVAV VYo

~ Copyright © 2010 ATSG

Figure 105

COMPONENT REBUILD (CONT'D)
REAR PLANETARY ASSEMBLY

1. Cleanadll rear planetary carrier partsthoroughly
anddry with compressedair (SeeFigure108).

2. Inspect all rear planetary carrier partsthoroughly
for any wear and/or damage, and replace parts
asnecessary.

3.CAUTION: Atthetimeof thisprinting, there
arenotanynew" hardparts' availablefrom
themanufacturer for thisunit. Theonlysource
will beused aftermarket suppliers.

4. Install number 10 thrust bearing into bottom of
planetary carrier withtheneedlesfacing up, as
showninFigure106.

Note: Number 10thrust bearingracewill be
installed on small sun gear.

5. Install thespraginner race spacer, asshownin
Figure 106.

6. Install thesplit "wave" spring ontop of sprag
inner race spacer, asshownin Figure 106.

7. Set thecompl eted rear planetary carrier aside
for thefinal assembly process.

Continued on Page 66
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416
451 THRUST BEARING

RACE WILL BE INSTALLED

ON SMALL SUN GEAR
452 ey 124

453 i[[||

Z N |||||| BN
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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.
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Figure 106

COMPLETED REAR PLANETARY CARRIER

SPRAG RACE
SPACER AND
WAVE SPRING

Copyright © 2010 ATSG

Figure 107
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1 SPRAG AND RELATED PARTS, EXPLODED VIEW
408 a3
414 415 416 408 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 INNERRACE SPACER (6 TEETH ON INSIDE DIAMETER).
Copyright © 2010 AT SG
Figure 108
COMPONENT REBUILD (CONT'D)
1 SPRAG ASSEMBLY

1. Disassemblethe compl ete F1 sprag assembly
using Figure108 asaguide.

2. Cleanall F1 sprag assembly partsthoroughly

410 and dry with compressed air.

3. Inspect all F1 sprag assembly partsthoroughly
for any wear and/or damage, and replace parts
ashecessary.

213 Caution: Atthetimeof thisprinting, thereare
notanynew" hardparts' availablefromthe
manufacturer for thisunit. Theonly source

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

Copyright © 2010 ATSG

Figure 109

will beused aftermarket suppliers.
4. nstall oneend bearing retainer ontheback side
of thesprag outer race, asshownin Figure 109.

Continued on Page 67
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COMPONENT REBUILD (CONT'D)
F1 SPRAG ASSEMBLY (CONT'D)

5. Turntheouter raceand retainer over, asshown
inFigure110, andinstall spragend bearingwith
groovefacingup.

6. Install theF1 sprag assembly withlipfacing
downand"windows" totheright, asshownin
Figure110.

7. Install the second end bearing withthegroove
facing down, asshowninFigure 110.

8. Install thesecond end bearing retainer, asshown
inFigure 110, by snapping into placeand ensure
thatitisfully seated.

9. Turn F1 sprag assembly over againand install
theF1 spraginner racewiththe" squarecut”
pocket facing up, asshowninFigure111.

Note: With theF 1 sprag sprag assemblyin this
position, spraginner racewill freewheel ina
counter-clockwisedirection.

Technical Service Information

10. TurntheF1 sprag assembly over onceagain, as
showninFigure112, whichisthedirectionitis
installedinto transmission.

Note: I nthisposition spraginner raceshould
freewheel clockwiseand" chamfered" pocket
shoud befacingup.

11. Set thecompleted F1 sprag assembly asidefor
thefinal 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 OUTER RACE.

Copyright © 2010 AT SG

"SQUARE CUT"

414

413

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

Copyright © 2010 AT SG

Figure 111

COMPLETED F1 SPRAG ASSEMBLY

408

409 "CHAMFERED"

POCKET

: |‘|‘|n|n|‘||‘|mm< -

\ eﬂwg%mmn‘u'umu

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

Copyright © 2010 ATSG

Figure 110

Figure 112
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REAR GEAR TRAIN AND ASSOCIATED PARTS, EXPLODED VIEW
405

406 407

&

2

SSYTT775

SS

=

/> >
/8
& A
=27y eS—

400 NUMBER 7 THRUST BEARING. 407 NUMBER 9 THRUST BEARING RACE.

401 NUMBER 7 THRUST BEARING RACE. 415 SPLIT"WAVE" SPRING.
402 K1 CLUTCH HUB. 416 SPRAG INNER RACE SPACER (6 TEETH ON INSIDE DIAMETER).
403 NUMBER 8 THRUST BEARING RACE. 450 SMALL REAR SUN GEAR AND SHAFT ASSEMBLY.
404 NUMBER 8 THRUST BEARING. 451 NUMBER 10 THRUST BEARING RACE.
405 LARGE REAR SUN GEAR AND SHELL ASSEMBLY. 452 NUMBER 10 THRUST BEARING.
406 NUMBER 9 THRUST BEARING. 453 REAR PLANETARY CARRIER ASSEMBLY.
Copyright © 2010 ATSG
Figure 113

COMPONENT REBUILD (CONT'D)
SUN GEARS AND THRUST BEARINGS

1. Exploded view of sun gearsand associated parts
isshowninFigure113.

2. Cleanall sungear partsthoroughly and dry with
compressedair.

3. Inspect all sungear partsthoroughly for any
wear and/or damage, replace asnecessary.

4. Install thenumber 10thrust bearing race onto
thesmall sungear, asshowninFigure 114, and
retainwith small amount of Trans-Jel®.

5. Set thesmall sun gear assembly asidefor the
final assembly process (SeeFigure115).

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 9thrust bearing on sun gear shell,
with needlesfacing up, asshowninFigure 116,
retainwith Trans-Jel®.

Note: Number 9thrust bearingraceinstallson
rear carrier duringfinal assembly process.

7. Turnsungear shell over andinstall number 8
thrust bearing into sun gear shell with needles
facing up, asshowninFigure117, retainwith
Trans-Jel®.

Note: Number 8thrust bearingraceinstallson
K1lclutchhub (SeeFigurel119).

Technical Service Information

8. Set the compl eted large sun gear and shell aside
for thefinal assembly process(SeeFigure118).

Continued on Page 70

COMPLETED SMALL SUN GEAR

=

T}
=

Copyright © 2010 AT SG

Figure 115
407 THRUST BEARING
RACE INSTALLS ON
407 REAR PLANETARY
DURING ASSEMBLY
406 = | _

405

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

Copyright © 2010 AT SG

403 THRUST BEARING
RACE INSTALLS ON
K1 CLUTCH HUB

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 AT SG

Figure 116
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402

402 K1 CLUTCH HUB.
403 NUMBER 8 THRUST BEARING RACE.

Copyright © 2010 ATSG

Figure 119

400 THRUST BEARING
INSTALLED ON K1
CLUTCH HOUSING

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

402 K1 CLUTCH HUB. )
Copyright © 2010 AT SG

Figure 120

COMPLETED KiI CLUTCH HUB

Copyright © 2010 AT SG

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
sideof K1 clutch hub, asshowninFigure119,
andretainwith Trans-Jel®.

10. Turn K1 clutch hub over and install number 7
thrust bearing race, asshowninFigure 120, and
retainwith Trans-Jel®.

Note: Number 7thrust bearingisinstalledon
back sideof K1 clutch housing.

11. Setthe K1 clutch hub assembly asidefor the
final assembly process (SeeFigure121).

Component Rebuild
Continued on Page 71
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COMPONENT REBUILD (CONT'D)
K1 CLUTCH HOUSING ASSEMBLY

1. DisassembletheK 1 clutch housing assembly CAUTION: At thetime of this printing, there are

using Figure 122 asaguide. not any new "hard parts’ available from the
2. Cleand| K1 clutchhousing partsthoroughly manufacturer for thisunit. The only source will
anddry withcompressedaair.

beused aftermarket suppliers.
3. Inspect all K1 clutch housing partsthoroughly N PPl

for any wear and/or damage, and replace parts

asnecessary.
Continued on Page 72
K1 CLUTCH HOUSING EXPLODED VIEW
241
401 400 ﬁ
932 230
235 231
234 3
233 229 22\8
— 000y,
0y
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 CLUTCH FRICTION PLATES (QTY VARIES).
232 K1 CLUTCH APPLY PISTON. 240 K1 CLUTCH BACKING PLATE, 4.95 MM (.195") THICK.
233 K1 CLUTCH APPLY PISTON INNER "O" RING SEAL. 241 K1 CLUTCH BACKING PLATE SNAPRING, 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 intothegroove
of theK 1 clutch apply piston, asshownin
Figure123, andlubewith Trans-Jel®.

5. Install new "O" ring seal into grooveof theK 1
clutch balancepiston, asshowninFigure 124,
andlubewith small amount of Trans-Jel®.

6. Turnthebal ancepiston over andinstall the
return spring assembly into the holesof the
balance piston, asshownin Figure 125.

Note: Retain with aliberal amount of
Trans-Jel®.

7.1nstall new outer K1 clutchpiston”O" ring
sedl intogrooveof theK 1 clutchhousing, as
showninFigure126, and lubewithasmall
amount of Trans-Jel®.

Continued on Page 73

Technical Service Information

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

Copyright © 2010 AT SG

236

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

Copyright © 2010 AT SG

Figure 125

Figure 123

236

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

Copyright © 2010 ATSG

230

230 KT CLUTCHHOUSING ASSEMBLY.
231 K1 CLUTCHHOUSING OUTER "O" RING SEAL.

Copyright © 2010 AT SG

Figure 124

72

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

8. Install thecompleted K 1 clutch apply piston
inK1clutch housing, asshowninFigure127.

9. Install thecompleted K 1 balance pistonand
return spring asan assembly, asshownin
Figure127.

10. Compressthebal ance piston and return spring
andinstall theretaining snapring, asshownin
Figure127.

11. Install theK1 clutch platesbeginning witha
steel plateand alternating with thefriction
plates, asshownin Figure 128, until you have
the proper amount installed asquantity varies.
Note: All friction platesshouldbesoakedin
proper fluidfor 30 minutesbeforeinstalling.

12. Install theK 1 clutch backing plate, asshown
inFigure 128, withtherounded edgefacing
thefrictionplate (SeeFigure128).

13. Install theK 1 clutch backing plate snapring,
asshowninFigure128.

Continued on Page 74

Technical Service Information

230 K1 CLUTCHHOUSING 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 SNAPRING.
Copyright © 2010 AT SG

ROUNDED EDGE

TOWARDS FRICTION BACKING

~a PLATE

__________________________________

240

238

I\ 8 i g

230 i iimmiiﬁ

230 K1 CLUTCHHOUSING 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 AT SG

Figure 127

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

14. MeasuretheK 1 clutch clearancewith afeeler
gauge between the backing plate and snapring,
asshowninFigure129.

Note: Therearenofactoryclutch clearance
specificationsavailable, but theclearances
werethe" traditional” .010" per friction plate
through-out thisunit.

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 plateinstalled, asshownin
Figure129.

16. Install number 7 thrust bearingon K1 clutch
housing, asshowninFigure 130, andretain
withTrans-Jel®.

Note: Number 7thrust bearingraceinstalls
K1 clutch hub.

17. TurntheK 1 clutch housing over andinstall the
number 6 thrust bearingraceinthedirection
showninFigure131landretainwithasmall
amount of Trans-Jel®.

Note: Number 6thrust bearinginstallson
back sideof turbineshaft.

18. Set thecompleted K 1 clutch housing asidefor
thefinal assembly process.

Component Rebuild
Continued on Page 75

Figure 129

401 THRUST BEARING
INSTALLS ON K1

401 CLUTCH HUB

L

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

Copyright © 2010 AT SG

228 INSTALLS ON

228 BACK SIDE OF
\@/ TURBINE SHAFT

229

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

Copyright © 2010 ATSG

Figure 131

COMPLETED Ki CLUTCH HOUSING

Copyright © 2010 AT SG

Figure 130

Figure 132
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COMPONENT REBUILD (CONT'D)
K3 CLUTCH HOUSING ASSEMBLY

1. DisassembletheK 3 clutch housing assembly CAUTION: At thetime of thisprinting, thereare
using Figure 133 asaguide. not any new "hard parts’ available from the

2. Cleanall K3clutchhousing partsthoroughly manufacturer for thisunit. Theonly sourcewill
and dry with compressedair. beused aftermarket suppliers.

3. Inspect all K3 clutch housing partsthoroughly
for any wear and/or damage, and replace parts
asnecessary.
Continued on Page 76

K3 CLUTCH HOUSING EXPLODED VIEW

212 211 |

72 NUMBER 1 THRUST WASHER (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 CLUTCH BALANCE PISTON SNAPRING, 1.2 MM (.047").
202 K3 CLUTCHAPPLY PISTON. 209 K3 CLUTCH STEEL PLATES, 2.0 MM (.079") THK (QTY VARIES).
203 K3 CLUTCH APPLY PISTON INNER "O" RING SEAL. 210 K3 CLUTCH FRICTION 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 AT SG
Figure 133
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COMPONENT REBUILD (CONT'D)
K3 CLUTCH HOUSING (CONT'D)

4. Install new inner and outer " O" ring sealsonto
K3 clutchapply pistonand lubewithasmall
amount of Trans-Jel® (SeeFigure134).

5. Install new " O" ring seal on K3 clutch balance
piston, asshowninFigure 135, and lubewith
asmall amount of Trans-Jel®.

6. Install thenumber 2 thrust washer race onto
bal ance piston, asshowninFigure 135, and
retainwith Trans-Jel®.

Technical Service Information

7. Install theapply piston return spring assembly
to thebottom of balance piston, asshownin
Figure136, andretainwith Trans-Jel®.

8. Lubetheseal surfacesof K3 clutch housing
andinstall completed K3 clutch apply piston,
asshowninFigure137.

Continued on Page 77

//__

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

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

Copyright © 2010 AT SG

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

Copyright © 2010 ATSG

Figure 135

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

9. Install thecompl eted K 3 balance pistonand
return spring asan assembly, asshownin
Figure138.

10. Compressthe balance piston and return spring
andinstall theretaining snapring, asshownin
Figure138.

11. Install theK 3 clutch platesbeginningwitha
stedl plateand alternating with thefriction
plates, asshownin Figure 139, until you have
the proper amount installed asquantity varies.
Note: All friction platesshould be soakedin
proper fluidfor 30 minutesbeforeinstalling.

12. Install theK 3 clutch backing plate, asshown
inFigure 139, with therounded edgefacing
thefriction plate.

13. Install theK 3 clutch backing plate snapring,
asshowninFigure139.

Continued on Page 78

Technical Service Information

u _m— L i
200 K3 CLUTCH HOUSING ASSEMBLY.

206 COMPLETED K3 CLUTCH BALANCE PISTON ASSEMBLY.
208 k3 CLUTCH BALANCE PISTON SNAPRING, 1.2 MM (.047").

Copyright © 2010 AT SG

ROUNDED EDGE

TOWARDS FRICTION BACKING

~a PLATE

__________________________________

212

211

210 —& .
¢ 31 209

%}A--\»--_m——‘ﬁ§~
S ST,
LV mnaa eSS

200

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 CLUTCKBACKING PLATE SNAP RING, 2.5 MM (.099").

Copyright © 2010 AT SG

Figure 138

Figure 139
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K3 Clutch Clearance Should Be
Approximately .010" Per Friction Plate

) \

Copyright © 2010 AT SG

Figure 140

200

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

Copyright © 2010 AT SG

Figure 141

Technical Service Information

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

14. MeasuretheK 3 clutch clearancewith afeeler
gauge between the backing plate and snapring,
asshowninFigure 140.

Note: Therearenofactoryclutch clearance
specificationsavailable, but theclearances
werethe" traditional” .010" per friction plate
through-out thisunit.

15. K3 clutch clearance should be approximately
.010" per friction plateinstalled, asshownin
Figure 140.

16. TurntheK 3 clutch housing over andinstall the
number 1 thrust washer, engaging the tabsof
thewasher inhousing, asshowninFigure141.

17. Set the completed K3 clutch housing asidefor
thefinal assembly process (SeeFigure142).

COMPLETED K3 CLUTCH HOUSING

Copyright © 2010 ATSG
Figure 142

CAUTION!

Thenext 2componentsin " Component Rebuild"
section havechangesin thecomponents, that arenot
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
convertersoperate hydraulically and the description
begins on Page 79, along with the dimensional
differencesin theaffected parts.

Component Rebuild Section
Continues on Page 82
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TORQUE CONVERTER DIFFERENCES

Therearetwo different typesof torque convertersused
in the "09D" transmission that changes some of the
internal parts. Oneisa"2 Port" design andtheotherisa
"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
clutchplate.

Figure 143 below illustrates how the clutch and
damper areriveted to the converter turbine. Converter
fill fluid is fed into the release circuit from the TCC
valveinthevalvebody through the center of theturbine
shaft whereit isrouted between the converter cover and
pressure plate. Thisfluid pressure keeps the converter
clutch released and fillsthe converter. When the clutch
iscommanded on, fill fluid (release ail) is exhausted at
the TCC apply valve and converter pressure appliesthe
clutch against theconverter cover.

Note: The Oil Pump, Turbine Shaft and Spacer
Plate are unique to the 2 Port Converter. Refer to
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 isuniquely constructed
in that the converter clutch apply circuit isindependent
to the converter in and out fluid. The converter may
also contain either 1 or 2 friction plates depending on
enginesize.

Figure 144 below, illustrates how the converter clutch
apply piston contoursto the flywheel side of the torque
converter cover. Thefriction plates|ug 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 isfed through the center of the turbine shaft
and fills the area between the converter cover and
piston. The piston appliesthe friction platesto the steel
plates|ocking theturbineshaft tothecover.

Converter fill is fed into the converter between the
converter hub that drives the pump gears and the stator
shaft. Thefluid’ sreturn 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
entersthe converter
through the center of

the Turbine Shaft

Converter “Out” fluid
returnsto the TCC
control valvein the VB
between the Turbine
Shaft and Stator Shaft

Copyright © 2010 AT SG

"3 PORT" DESIGN

Converter “In” fluid
entersthe converter
between the Stator Shaft

and Converter Hub

Converter Clutch
Apply Pressure
entersthrough
the center of the
Turbine Shaft

Converter “Out” fluid
returnstothe TCC
control valvein the VB
between the Turbine
Shaft and Stator Shaft

Copyright © 2010 AT SG

Figure 143
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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 aso shown in
Figure 145. Notice also that the bore diameters are
different betweenthetwo.

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

Note: Theoil pump bodieswill notinterchange.

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. Theoil pump cover for the 2-port converter
isequipped with amuch shorter stator shaft than the 3-
port design and has a smaller diameter spline areaon
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: Theoil pump coverswill notinterchange.

FOR"2 PORT" CONVERTER

"INA" BEARING @) OUTSIDE DIAMETER
> — T s20Mm2.047

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
48.34 MM (1.903")

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 Now you know the differences between the two
and diameters between the two turbine shafts, as different design "2-Port" and "3-Port" torque

shown in Figure 146. The easiest means of visud .~y vertersandreated parts.
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 isequipped
with 4 sealing rings and an "O" ring on the pilot, as

showninFigure146. Component Rebuild

Continued on Page 82
Note: Turbineshaftswill notinterchange.

FOR" 2 PORT" CONVERTER FOR" 3 PORT" CONVERTER

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

OF SPLINE AREA

21.47 MM (.845")
(20 SPLINE) "O" RING
NO "O" RING
-
BUSHING SURFACE
25.86 MM (1.018"
BUSHING SURFACE DIAMETER
21.97 MM (.865")
DIAMETER
3 SEAL RING 4 SEAL RING
GROOVES GROOVES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| THIS TURBINE SHAFT IS 25.40 MM (1.000") LONGER
I

I

\ Copyright © 2010 AT SG
Figure 146
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COMPONENT REBUILD (CONT'D)
FRONT PLANETARY ASSEMBLY

1. Disassemble front planetary assembly using
Figure 147 asaguide.
Note: Itisnecessarytoremovetheringgear
andinspect for damaged splines.

2.Cleanall front planetary partsthoroughly and
dry with compressed air.

Technical Service Information

3. Inspect all front planetary partsthoroughly for
any wear and/or damage, replaceasnecessary.
Caution: Atthetimeof thisprinting, thereare
notanynew" hardparts' availablefromthe
manufacturer for thisunit.

Continued on Page 83

FRONT PLANETARY AND ASSOCIATED PARTS, EXPLODED VIEW
215

Refer To Figure 146 For Dimensional Differences

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.

221 FRONTPLANETARY RING GEAR.

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

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

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

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

228 NUMBER 6 THRUST BEARING.

229 NUMBER 6 THRUST BEARING RACE.

Copyright © 2010 AT SG

Figure 147

82
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COMPONENT REBUILD (CONT'D)
FRONT PLANETARY ASSEMBLY (CONT'D)

4. nstall front planet ring gear on turbine shaft
and securewithsnapring (SeeFigure148).

5. Install required amount of turbine shaft sealing
ringson turbineshaft, asshownin Figure 148.
Note: The" O" ringon theturbineshaft pilot
will beinstalled duringfinal assembly.

INSTALLED DURING
225 FINAL ASSEMBLY

221

224

2-PORT MODEL
REQUIRES 3 SEAL

dalay RINGS, AND 3-PORT

N ) . — MODEL REQUIRES 4

226

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 AT SG

Technical Service Information

6. Turntheassembly over andinstall number 6
thrust bearing, thewith needlesfacing up, as
showninFigure 149.

Note: Number 6thrust bearingraceinstalls
ontoK1clutch housing.

7. Install two moresealing ringson back side of
turbine shaft, asshownin Figure 149.

Note: Ensurethatringgear snapringis
fully seated.

Continued on Page 84

INSTALLS ON
K1 CLUTCH
HOUSING

229

228

ENSURE SNAP RING
IS FULLY SEATED

224

224 A RING 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 AT SG

Figure 148

Figure 149
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FRONT PLANETARY ASSEMBLY (CONT'D)

8. Install number 4 (white plastic) thrust washer
onback sideof thefront planetary carrier, as
showninFigure151.

217
218
219
224 an

213 NUMBER 3 THRUST WASHER (PLASTIC).

214 FRONTPLANETARY SUN GEAR.

215 FRONTPLANETARY CARRIER ASSEMBLY.

217 NUMBER 5 THRUST BEARING FRONT RACE.

218 NUMBER 5 THRUST BEARING.

219 NUMBER 5 THRUST BEARING REAR RACE.

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

Copyright © 2010 AT SG

Technical Service Information

9. Install number 5thrust bearing rear race, the
number 5 thrust bearing and number 5thrust
bearing front race, asshownin Figure 150.

10. Install thecompl eted front planetary carrier, as
showninFigure150, by rotating into position.

11. Install thefront sun gear intothecarrier, as
showninFigure 150, by rotating into position.

12. Install number 3 (white plastic) thrust washer,
asshowninFigure150.

13. Set thecompleted front planetary asidefor the
final assembly process (SeeFigure152).

Component Rebuild
Continued on Page 86

215

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

Copyright © 2010 ATSG

Figure 151

COMPLETED FRONT PLANETARY

Z

o
Copyright © 2010 AT SG

Figure 150

Figure 152
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Technical Service Information

"3 PORT"
MODELS ONLY

__________

Refer to Figure 145 for
dimensional differences

T

(1T

@i

Refer to Figure 145 for
dimensional differences

60 OIL PUMP CONVERTER HUB SEAL.

61 OIL PUMP CONVERTER BUSHING (3 PORT ONLY).
62 OILPUMP CAGED BEARING SNAP RING (2 PORT ONLY).
63 OILPUMP 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 OILPUMP COVER, K3 SEALRINGS (2 REQUIRED).
70 OILPUMP COVER CAGED NEEDLE BEARING.

80 79
W $00,
0
&) ) 8 x
() D) Yy /:
[/!ﬂ [
|
£)) \‘:,
0
|
A

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 ISS 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 AT SG
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COMPONENT REBUILD (CONT'D)
OIL PUMP ASSEMBLY

1. Disassembletheoil pump assembly using
Figure153asaguide.

Note: Pump gerotorsshould bemarked on
face, with black" Sharpie" ,tobereinstalled
inthesamedirection asall gerotorsarenot
marked by factory.

2. Cleanall oil pump partsthoroughly and dry
with compressedair.

3. Inspect all oil pump assembly partsthoroughly
for any wear and/or damage, and replaceas
necessary.

Caution: Atthetimeof thisprintingthereare
not any new hard partsavailablefromthe
manufacturer for thisunit.

4. Again, asaprecaution, weareshowingyou

thedifferenceintheoil pump partsbetween
the"2-Port" and " 3-Port" torqueconvertersin
Figure154.

Note: Everythingin theoil pumpassemblyis
thesame, except for whatisillustratedin
Figurel54.

Continued on Page 87

FOR" 2 PORT" CONVERTER

"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 154
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OUTSIDE DIAMETER
48.34 MM (1.903")




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 (CONT'D)
OIL PUMP ASSEMBLY (CONT'D)

5. Install theinner and outer " O" ring sealsonto
theB1 clutch piston, asshowninFigure 155,
andlubewith small amount of Trans-Jel®.

6. Install new caged needl e bearing asneeded
withthenumberson bearingfacingup, as
shownin Figure 156 (2-Port modelsonly).
Note: Bearingisnot availablefromOEM,
but may beavailableat |ocal bearinghouse
under INAnumber F-238394.

7. Install new bushingin pump body asneeded,
asshowninFigure 157 (3-Port modelsonly),
using theproper driver.

8. Install new converter hub seal into pump body,
asshowninFigure 156 and/or 157 using the
proper seal driver.

Continued on Page 88

FOR" 2 PORT" CONVERTER

N

OUTSIDE DIAMETER
52.0 MM (2.047")

"INA" BEARING
NO. F-238394

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

65 OILPUMP BODY. .
Copyright © 2010 AT SG

FOR" 3 PORT" CONVERTER

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

OUTSIDE DIAMETER
48.34 MM (1.903")

Copyright © 2010 AT SG

Figure 156
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COMPONENT REBUILD (CONT'D) 10. Measurethegear toface clearanceon boththe
0IL PUMP ASSEMBLY (CONT'D) inner and outer gerotor using afeeler gageor
9. Install the outer and inner gerotor into pump adepth micrometer, asshownin Figure 159.
body, asshownin Figure 158, with marks Note: Pump specificationsarein Figure159.
facing up, if they havemarks. 11. Lubricatethegerotorswith small amount of
Note: They shouldgobackin samedirection proper transmissionfluid.
asoriginal placement. 12. Install the pump cover into the pump body, as
showninFigure 160, using only four boltsin
SOME HAVE MARK thelocationsshown and handtighten only.

SOME DO NOT Note: Theremaining5boltsalsoretain the
B1clutchreturn springassembly.

13. Install new oil pump body to case" Q" ring
seal, asshowninFigure 160.

Continued on Page 89

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

Copyright © 2010 ATSG
Figure 158

Oil Pump Specifications

COMPONENT SPECIFICATION
OUTER GEAR TO FACE .0008" - .002" 65 OIL PUMP BODY AND GEROTORS ASSEMBLY.
OUTER GEAR TO BODY 003" - 005" 68 OILPUMP COVER AND STATOR SHAFT ASSEMBLY.
80 PUMP COVER RETAINING BOLTS, 17 MM (.670") (9 REQ).
Copyright © 2010 AT SG Copyright © 2010 AT SG
Figure 159 Figure 160
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COMPONENT REBUILD (CONT'D)
0IL PUMP ASSEMBLY (CONT'D)

14. Install theB1 clutch apply pistoninoil pump 16. Torqueall nineof theoil pump retaining bolts
body,asshowninFigure161. to 18 N-m (13ft.Ib.) (SeeFigure163).
Note: B1 clutch piston hasaguidepin caston
bottom of piston, that fitsintothe cavity that Continued on Page 90

isshowninFigure162,toproperlyalignthe
piston for thereturn spring.

15. Install B1 clutch pistonreturn spring assembly,
asshowninFigure161, andinstall remaining
fivepump cover to pump body bolts.

80 =
79 =S T =se
S =——=s°°_

77

Copyright © 2010 ATSG
Figure 162

B1 PISTON
GUIDE PIN

TORQUE ALL NINE PUMP COVER BOLTS TO
18 N-M (13 FT.L8B.)

65

I
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 AT SG Copyright © 2010 AT SG
Figure 161 Figure 163
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COMPONENT REBUILD (CONT'D)
0IL PUMP ASSEMBLY (CONT'D)

17. Install theturbine shaft speed sensor intothe
pump cover, asshowninFigure 164, install
theretaining bolt.

18. Placetheyellow connector intothecavity in
the pump body, asshowninFigure 164, install
theretaining bolt.

19. Torqueboth boltsto6 N-m (53in.1b.).

20. Install thenumber 1 thrust washer steel race,
asshowninFigure 165, and retainwithsmall
amount of Trans-Jel®.

Note: Ensuretheinsidetabisin theproper
location on pump cover.

21. Install two new K3 sealing ringsinto grooves
on pump cover, asshownin Figure 165.

22. Set thecompleted oil pump assembly asidefor
thefinal assembly process (SeeFigure166).

Component Rebuild
Continued on Page 91

Technical Service Information

INSTALLED ON

72 K3 CLUTCH
HOUSING

INSIDE LOCATING
TAB GOES HERE

71

eeee

NS
I —

ol

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 AT SG

Figure 165

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

Copyright © 2010 ATSG

COMPLETED 0IL PUMP ASSEMBLY

Copyright © 2010 ATSG

Figure 164

Figure 166

90 AUTOMATIC TRANSMISSION SERVICE GROUP




P4aTsG Technical Service Information

COMPONET REBUILD (CONTD)
VALVE BODY ASSEMBLY

1. Lay thevalvebody assembly onaflat work
surface, asshowninFigure167.

2. Removethe seven boltsretai ning the manual
valvebody, asshowninFigure167.

3. Removethemanual valve body and manual
valve, asshowninFigure 167.

4. Turnthevalvebody assembly over, asshown
inFigure168.

5. Removethe 39 upper tolower valvebody
bolts, asshownin Figure 168.
Note: Therearethreedifferentlengthsof
thesebolts SeelLegendin Figure168.

6. Removethetwo oil baffles, asshownin
Figure168.

7. Seperatetheupper valvebody, spacer plate
andlower valve body.

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

Continued on Page 92

668 UPPER VB TO LOWERVBBOLT, 22 MM (.866") (4 REQUIRED).
669 UPPER VB TO LOWERVBBOLT, 28 MM (1.102") (25 REQUIRED).

770 MANUAL VALVE. 670 UPPER VB TO LOWER VB BOLT, 40 MM (1.574") (10 REQUIRED).
771 MANUAL VALVE BODY CASTING. 671 OILBAFFLE NUMBER 2.
772 MANUAL VALVE BODY RETAINING BOLT 38 MM (1.496") (7 REQ). 672 OILBAFFLE NUMBER 1.
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 167 Figure 168
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VALVE BODY ASSEMBLY (CONT'D)

8. Disassemblelower valve body and placevalves,
springs, bore plugsand retainerson appropriate
traysexactly asthey areremoved, asshownin

Figure169. Small partsareshowninFigure172.

Note: Tagthe" Linear" solenoidlocationson
removal, asthey areposition sensitive.

9. Cleanadll lower valvebody partsthoroughly and
dry withcompressed air.
Note: Do not submerge solenoidsin solvent.

Technical Service Information

Caution:

There are 4 adjustable plugs screwed into the valve
body casting at the end of the clutch regulating bores,
as shown in Figure 169, along with two clipsthat are
not necessary to remove. |If removal does become
necessary, measure plug depth beforeplugisremoved
asitisacritical adjustment.

Continued on Page 93

625

See Legend Figure 170
626

600

"090" LOWER VALVE BODY, EXPLODED VIEW

625

A
72

/(Note: Measure
Plug depth before

plug is removed

'@// N &,

77, e
649 k(/, ) ‘

1,
( /3 _ 650 { i

654 0

I See Legend Figure 170

Copyright © 2010 ATSG
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VALVE BODY ASSEMBLY (CONTD)

10. Inspect all lower valvebody partsthoroughly for
any wear and/or damage.
Note: Seeobserved springspecsin Figurel71.

11.Assemblethelower valve body partsexactly as
showninFigure 169, and lubewith the proper
ATF asthey areinstalled.

12. Torquethesolenoid retaining bracket boltsto

v T EE

FIGURE 169 AND 172 LEGEND

600 LOWER VALVE BODY CASTING.

601 SECONDARY PRESSURE REGULATOR VALVE.

602 SECONDARY PRESSURE REGULATOR VALVE SPRING (RED).

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 PWM K1 CLUTCH CONTROL SOLENOID.

610 N9O PWM K3 CLUTCH CONTROL SOLENOID.

611 N283PWMB1 CLUTCH CONTROL SOLENOID.

612 N282PWM 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 CLUTCH REGULATOR VALVE.

620 K2 CLUTCH REGULATOR VALVE SPRING (NONE).

621 K2 CLUTCH REGULATOR VALVE.

622 N89 ON/OFF SOLENOID.

624 N91 PWM TCC CONTROL SOLENOID PIN RETAINER.
625 RETAINING BOLTS, 12 MM (0.472")LONG (6 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 SWITCH VALVE BORE PLUG.

647 K1 SWITCH VALVE BORE PLUG RETAINER.

648 N91 PWM TCC 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.

10N-m(89in.lb.).

Continued on Page 94

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

LOWER VALVE BODY SPRING SPECIFICATIONS

SPRING NUMBER 602
Free Length = 1.043"
Spring Diameter = .623"
Wire Diameter = .052"
Approx Coils = 6 (RED)

SPRING NUMBER 606

Free Length = 1.560"
Spring Diameter = .355"
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 170

Figure 171
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VALVE BODY ASSEMBLY (CONT'D) Caution: Solenoid modulator valves(725), (733)

13. Assemblethewormtrack small partsintolower havehigh failurerates. Check borescarefully.
valvebody exactly, asshowninFigure172. Availablefrom Sonnax®, seeFigure173.

14. Disassembleupper valvevalvebody and place 16. Assemblethe upper valvebody partsexactly as
valves, springs, boreplugsand retainerson showninFigure 173, and lubewiththe proper
appropriatetraysexactly asthey wereremoved, ATF asthey areinstalled.
asshowninFigure173. Small partsareshown Note: Retainer for boreplug 681 will require
inFigure175. someTrans-Jel® asitisnot springloaded.

15. Ingpect all upper valve body partsthoroughly for 17. Install thewormtrack small partsintotheupper
any wear and/or damage. valvebody exactly asshowninFigure175.

Note: Seespringspecsin Figure176.
Prngsp 9 Continued on Page 98

"090" LOWER VALVE BODY SMALL PARTS, EXPLODED VIEW

SMALL MAGNETS @5 659

INBOTTOMOF | €=
ROUND SCREENS ¢

IIAII OR IIEI
SPACER PLATE

660

Spacer Plate Differences
Between The" 2-Port" And
" 3-Port" Converters

See Legend Figure 170

666

o)

667

Copyright © 2010 ATSG

Figure 172
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"090" UPPER VALVE BODY EXPLODED VIEW

669

669

668

See Legend Figure 174
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TRANS-JEL® [ I '("r 007 @, I

697

ON RETAINER
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709
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@ 737 G ’Q' 728 See Legend Figure 174

are high failurerateitems. Check closely
for any bore wear in casting.

@ | Available From Sonnax® :
. @I” : Solenoid modulator valves (725) & (733) I
! l
|
|

%

i$

Copyright © 2010 ATSG

Figure 173
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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 VBTO LOWER VB BOLT, 22 MM (.866") (4 REQUIRED). 722 B1 RELAY VALVE.

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

670 UPPER VBTO 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 N9O SWITCH VALVE SPRING (ORANGE).
688 N9O SWITCH VALVE.

689 N9O SWITCH VALVE BORE PLUG.

690 N9O 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 MODUL ATOR VALVE B VALVE SPRING (LT BLUE).

727 SOLENOID MODULATOR VALVE B VALVE BORE PLUG.

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

730 K3 RELAY VALVE.

731 K3 RELAY VALVE BORE PLUG.

732 K3 RELAY VALVE BORE PLUG 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 LIMITCHECK VALVE SPRING (LT. BLUE).

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

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

755 REVERSE ORIFICE PLASTIC CHECKBALL, 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 CHECK VALVE, 9.98 MM (.392") DIAMETER.
760 B2 "SMALL" CAVITY PLASTIC CHECKBALL, 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 CHECKBALL, 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).

Copyright © 2010 AT SG

Figure 174

SPECIAL NOTE: VALVE NAMES SHOWN WERE
ASSIGNED BY ATSG BASED ON THEIR FUNCTION.
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P4nTSG

"090" UPPER VALVE BODY SMALL PARTS, EXPLODED VIEW

3 mw.m

© so0<n <«

. C5. B 3 s
5 Yoo o
BP 1:...HD|W S
o2 = o
o8 £9: 3 i
X T LY S
b L®cs =
eak 35 2

mumu%D_- — [

JoR N o

AL § JRE

%.m P

ggd

55%

e«

3

See Legend Figure 174

NUMBER 767 IS
.250" DIAMETER

746
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Figure 175
AUTOMATIC TRANSMISSION SERVICE GROUP

97




P4nTSG

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 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"

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"

withtheplateoriented asshowninFigure 177,
and the open end of screenstoward the spacer

plate.

Note: Therearesmall magnetsin thebottom

Approx Coils = 11 (WHITE) Approx Coils = 10 (TAN)

SPRING NUMBER 704, 713,

716, AND 719.

Free Length = 1.130"

Spring Diameter = .297"

Wire Diameter = .030"

Approx Coils = 12 (WHITE)

Copyright © 2010 ATSG
Figure 176
COMPONENT REBUILD (CONT'D)
SMALL MAGNETS

VALVE BODY ASSEMBLY (CONTD) MALL MAGNET: 659
18. Install thetwo round screensinto spacer plate ROUND SCREENS

of thetworound screens.
Note: Refer to Page 102 for the spacer plate
differencesbetween the" 2-Port" and" 3-Port"
torqueconverters.

19. Thescreenswill snapinto spacer plate, ensure
that they arefully seated.
Note: Valvebody gasketsarebondedtoall 09D
spacer plates. Ensurethat your gasketsarenot
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 AT SG

Figure 178

VALVE BODY

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 REQ).

Copyright © 2010 AT SG

Technical Service Information

COMPONENT REBUILD (CONT'D)

VALVE BODY ASSEMBLY (CONT'D)

20. Install themanual valveinto themanual valve
body,asshowninFigure178.

21. Lay theupper valvebody on aflat work surface
withthewormtrack sidefacing up, asshownin
Figure179.

22. Install two alignment dowel sinthe upper valve
body inthe positionsshowninFigure179.
Note: Manufacturealignment dowelsfrom
two extramanual valve body bolts.

23. Withall small partsintheir proper positionsin
theupper valvebody, install spacer plateover
alignment dowel sand onto the upper valvebody,
asshowninFigure179.

Note: Refer to Page 102 for thespacer plate
differencesbetween the" 2-Port" and" 3-Port"
torqueconverters.

24. Whileholding the spacer platedown against
spring pressure, install themanual valvebody
and manual valveover alignment dowels, as
showninFigure179, andinstall four retaining
boltsinthecenter and "snug" them down.

25. Removetheaignment dowels, andinstall the
remainingthreebolts. Tighten"snug".

26. Torgueall seven manual valvebody boltsto
10N-m(89in.Ib.), asshownin 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 (CONT'D)

VALVE BODY ASSEMBLY (CONT'D)

27.1nstall the sametwo alignment dowelsinlower
valvebody inthepositionsshowninFigure181.

28. Withall small partsintheir proper positionsin
thelower valvebody, install upper valve body
and spacer plateassembly over thealignment
dowelsand onto thelower valve body, asshown
inFigure181.

29. While holding pressure onthe upper valve body
install two boltsinthe center and tighten"snug"”.

Technical Service Information

30. Removethealignment dowelsandinstall the
remaining boltsand oil bafflesintheir proper
positions, asshowninFigure181.

Note: are3differentlengthsof boltsonthis
sideof thevalvebody andtheir length and
their positionisshownin Figure182.

Continued on Page 101

VALVE BODY

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 AT SG

UPPER VALVE BODY BOLT AND
OIL BAFFLE LOCATIONS

- .J .I .

//@‘, l@‘, @
OIL BAFFLE
NUMBER 1

) @
@
i

e @ @ @
@
® ® o ez

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

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

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

Copyright © 2010 AT SG

Figure 181

100

Figure 182
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v TS

COMPONENT REBUILD (CONT'D)

VALVE BODY ASSEMBLY (CONT'D)

body boltsto 10N-m(89in.Ib.), asshownin

Figure183.
32. Set thecompleted valve body assembly asidefor

31. Torqueall 39 upper valvebody tolower valve

thefinal assembly process (SeeFigure184).

TORQUE ALL UPPER VALVE BODY TO

LOWER VALVE BODY BOLTS TO

10 N-M (89 IN.LB.)

Copyright © 2010 ATSG

Figure 183

COMPLETED VALVE BODY ASSEMBLY

Copyright © 2010 AT SG

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 holesthat are different are
"shaded-in" with a "dashed-circle" around the
affected holes.

Thevalvebody spacer platesare aso identified asto
whichisthe"2-Port" and whichisthe"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" I nterchange!

o "3 Port"
oO Converter

OOCJOO O A-3‘

— 0° \
—— o O
o O 1D
°6 O
Oo
(@) ) o O
° 0
ol O

It
)
O

© "2 Port"
Ol Converter

It
)
O

H

o .
O

O
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Figure 185
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v TS

"UPDATED" VALVE BODY ASSEMBLY

Port"

"2

plus the

Port design converters.

The "new design” valve body also recieved some

hydraulic improvements which required several worm
track changes in both the upper and lower valve body
castings. This of course also changed the spacer plate

" valve body has an added TCC andidentification, asit created two new spacer platesto
accommodate the hydraulic changes,
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showninFigure187.

2005-UP LOWER VALVE BODY SIDE VISUAL IDENTIFICATION

" C" Spacer Style With
Worm Track Changes
Cast With "AISIN 3"

/ In This Location

" C" Spacer Plate
" 3-Port" Version
Copyright © 2010 AT SG

Requires The
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Added Check Valve
Cavity And Retaining
Bracket

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

In This Location

Requires The
" K" Spacer Plate
" 2-Port" Version
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Figure 186

2005-UP UPPER VALVE BODY SIDE VISUAL IDENTIFICATION
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Figure 187
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"UPDATED" VALVE BODY INFORMATION (CONT'D)
We have provided you with an exploded view of the The valve body assembly process is exactly the same
2005-up lower valve body assembly in Figure 188. as previos models and is covered in the valve body
There have also been several small changes to spring  component rebuild section. It is only some internal
calibrations. The spring identification and all of the  componentsthat have changed.
specificationsfor the 2005-up valve body, are provided

foryouinFigure190. Continued on Page 106

2005-UP "090" LOWER VALVE BODY, EXPLODED VIEW

See Legend Figure 189
625

625
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626

Added In
2005-Up Version

~N

~

~N
: J
n N
) ,m @)

776

N=!
o | ]
s o H 62 ¢ ,\\q‘/r /(Note: Measure
I 611 ( s 6 / Plug depth before
S ‘ 610 &%(0} 622 @'@ ) 628A AD-L‘[{%EBLE plug is removed
Y ( LI \" y :

oG
(%

609 % (e
e,

<>

2 S
/
6@[/’, ([', 634

70
S,

600 N (4 ||
638 ([" 639
641 L

i ﬁ/‘ 64
s @
646 J

© a7 J 643

See Legend Figure 189
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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 PWM K1 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 CLUTCH REGULATOR 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 BT ACCUMULATOR PISTON OUTER SPRING (NONE).
637 B1 ACCUMULATOR PISTON INNER SPRING (GRAY).
638 B1 ACCUMULATOR PISTON BORE PLUG.

639 BT 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 SWITCHBORE 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 CHECKVALVE, 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 (CONT'D)

The small parts in the lower valve body have not
changed. Their locations and calibrations are exactly
the sameas previousmodel sand are provided for youin
Figure 240. Notice that severa of the worm tracks are
shaded which depict the improvements that have
occured in the hydraulic system. These improvements
alsorequired achangeinthespacer plate.

Technical Service Information

Note: ATSG has available a " Technicians Guide"
that includes color hydraulic schematicsfor each and
every gear and identification of all orifices and
passages. The 2005-Up valve body hydraulic change
isalsoincludedinthe" TechniciansGuide" .

Continued on Page 108

IN BOTTOM OF
ROUND SCREENS

600

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

N—1

659

1o OR K
SPACER PLATE

660

Refer to Page 112 For
Hydraulic | mprovement
Changes I n Spacer Plates

Refer to Page 113 For
Spacer Plate Differences
Between Late " 2-Port" And
" 3-Port" Converters

666

&0

See Legend Figure 189

Shaded Worm Tracks Depict
The Cavitys That Changed

Copyright © 2010 ATSG
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2005-UP "09D" UPPER VALVE BODY EXPLODED VIEW
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See Legend Figure 193
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Ayl 15 ] See Legend Figure 193
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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
specificationsareprovidedin Figure 195.

Technical Service Information

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
alsorequired achangeinthe 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 OIL BAFFLE 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 N9O SWITCH VALVE SPRING (ORANGE).

688 N9O SWITCH VALVE.

689 N9O SWITCH VALVE BORE PLUG.

690 N9O 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 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.

720 B2 PORT CONTROL VALVE RETAINER.

721 B1 RELAY VALVE SPRING (ORANGE).

722 B1 RELAY VALVE.

723 B1 RELAY VALVE BORE PWUG.

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 PLUG.

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 CHECK VALVE SPRING (WHITE).

754 REVERSE LIMIT CHECK VALVE, 9.98 MM (.392") DIAMETER.
755 REVERSE ORIFICE PLASTIC CHECKBALL, 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 CHECKBALL, 5.5 MM (.217") DIA.
761 LUBE RELIEF CHECKVALVE, 9.98 MM (.392") DIAMETER.

762 LUBE RELIEF CHECKVALVE 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).
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2005-UP "09D" UPPER VALVE BODY SMALL PARTS, EXPLODED VIEW

See Legend Figure 193
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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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UPPER VALVE BODY WORM TRACK DIFFERENCES

Copyright © 2010 ATSG

Figure 196

LOWER VALVE BODY WORM TRACK DIFFERENCES

I p
d
1

Copyright © 2010 AT SG

Figure 197

"UPDATED" VALVE BODY INFORMATION (CONT'D)

We have provided you with the early and late style
upper valve bodies side by sidein Figure 196, with the
worm tracks that changed shaded, as another means of
identification.

We have provided you with the early and late style
lower valve bodies side by side in Figure 197, with the
worm tracks that changed shaded, as another means of
identification.

Continued on Page 112
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"UPDATED" VALVE BODY INFORMATION (CONT' D)

Thechangesinthehydrauliccircuitsalsorequireda | "'~ _ .
changein all of the spacer plates, asshown in Figure A-3" stamped intothe plate and the 2005-Up version

198. Theholesthat aredifferent are"shaded-in" with ~ SPacer plateisidentified with "C-1" stamped into the

a"dashed-circle” around theaffected holes. plate, asshowninFigure198.
These Spacer Plates" Will Not" | nterchange!

The early version spacer plate is identified with an

3-PORT SPACER PLATE DIFFERENCES

O O o) . ,
0° Uo C_Jo -° Early" 3 Port
O O 0cn 0o Ol Converter

[AB NG OO:)OO OA-S
(o]

C)OOD )
f—! o :

ID

o0
A
- 00O O O

)0
O

H
O
O

O

° |"Late" 3 Port
OO Converter

°cOE=> o O C-1

:)OO D \
— °

ID

ol
A
- 00O O O

I
)
O

OB:)& - O:JOO
= @)

O

0o 00O
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Figure 198
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SPACER PLATE DIFFERENCES

The "new design” valve body spacer plates are Thevalve body spacer platesarealso identified asto
different between the "2-Port" and "3-Port" torque  whichisthe"2-Port" and whichisthe"3-Port" design
converters. There are several holes that are in  andillustratedin Figure 199 below.
different locations on each of the spacer plates. The  TheseSpacer Plates" Will Not" | nterchange!
holes that are different are "shaded-in" with a
"dashed-circle" around theaffected holes.

. Late Design
o "3 Port"
o Converter

O ‘\
. :

o0
A
- 00O O O

I
e

Late Design
"2 Port"
OO Converter

J0
O

O
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Figure 199
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TRANSMISSION ASSEMBLY

1. For transmission assembly wefound theeasiest
method wasto placetwo 4" X 6" blocksonthe
floor and set the compl eted transmission case
assembly ontop, asshownin Figure 200.

2. Ensurethat the number 13thrust bearingraceis
till installedin case, asshownin Figure 201.

3. Ensurethat thenumber 13 thrust bearingisstill
installed onoutput shaft (SeeFigure202).

4. Ensurethat the number 11 thrust bearing and the
number 11 rear raceisstill installedin K2 clutch
housing, asshownin Figure202.

Continued on Page 115

466 NUMBER 13 THRUST BEARING RACE.
Copyright © 2010 ATSG

b
455 @).%

(>

S 455 AND 456 IS STILL
~ INSTALLED IN THE
K2 CLUTCH HOUSING

465 IS STILL

INSTALLED ON THE
OUTPUT SHAFT

465 e N
-

455 NUMBER 11 THRUSTBEARING (INSTALLS IN K2 HOUSING).
456 NUMBER 11 THRUST BEARING REAR RACE (INSTALLS IN K2).
465 NUMBER 13 THRUSTBEARING (INSTALLS ON OUTPUT SHAFT).

Copyright © 2010 ATSG

Figure 201

Figure 202
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TRANSMISSION ASSEMBLY (CONT'D)

5. Lubricatethe output shaft seal sand seal surface
incasewith small amount of Trans-Jel®, and

install thecompl eted rear ring gear, output shaft

and K2 clutch housing, asshownin Figure 203. 47
6. TheentireB2 clutch pack must betemporarily

installed, asshowninFigure204, to verify the

B2 clutch clearance.

Continued on Page 116 418
(=)
COMPLETED
REAR RING GEAR, =
OUTPUT SHAFT AND LT — ey
K2 CLUTCH HOUSING . S ———— N\
ASSEMBLY 5 No=====S
o ._. < ==
420 = a9
K =
o
e

7 2~
Z 2 s =
o ==

&
— ©®
&

=

) 418 B2 BACKING PLATE, STAMPED "63", 6.32 MM (.248") THICK.
I ) 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

\‘ | 417 B2 CLUTCH BACKING PLATE SNAPRING, 2.5 MM (.099") THK.

LE000C 19S02 «

Figure 203 Figure 204
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B2 CLUTCH STACK-UP

| BACKING !
' PLATE !
! |
I

! ¥\ ROUNDED EDGE E
! TOWARDS FRICTION |
: :
! |
! |
I

! ROUNDED EDGE 1
: 4 TOWARDS FRICTION |
I

! APPLY |
| PLATE !

Copyright © 2010 ATSG

Figure 205

B2 Clutch Clearance Should Be
Approximately .010" Per Friction

Plate I nstalled
\
A Exe

Copyright © 2010 ATSG

Figure 206

Technical Service Information

TRANSMISSION ASSEMBLY (CONT'D)

7. Install theB2 clutch apply plate, asshownin
Figure204, withthe"rounded" edgefacingup
towardsthefriction, asshownin Figure 205.

8. Install B2 clutch platesbeginningwith afriction
and alternating with thesteel plates, asshownin
Figure 204, until you havethe proper amount
installed asquantity may vary.

Note: All friction platesshould besoakedin
proper fluidfor 30 minutesbeforeinstalling.

9. Install theB2 clutch backing plate, asshownin
Figure204, with "rounded" edgefacing down
towardthelastfriction, asshownin Figure 205.

10. Install the B2 clutch backing plate snapring, as
showninFigure204, and ensurefully seated.

11. MeasuretheB2 clutch clearanceusing afeeler
gauge between thebacking plateand friction
plate, asshownin Figure 206.
Note: Therearenofactory clutch clearance
specificationsavailable, but theclearances
werethe" traditional” .010" per friction plate
through-out thisunit.

12. B2 clutch clearance should be approximately
.010" per friction plateinstalled, asshownin
Figure 206.

13. After verification of the B2 clutch clearance,
removetheentire B2 clutch pack.

Continued on Page 117
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TRANSMISSION ASSEMBLY (CONT'D)

14. Ensurethat number 11 thrust bearing front race
isstill stuck totheback sideof planetary carrier,
asshowninFigure207.

15. Ensurethat number 10thrust bearingisinstalled
insideof therear planetary carrier, asshownin
Figure207.

16. Install completed rear planetary carrier into case,
asshowninFigure207, by rotating to engagethe
pinion gearsintoring gear and rotate back and
forthto engageeach of the K2 friction plateson
rear planetary carrier hub until fully seated.

17. Re-install theentire B2 clutch pack using steps
7thrul0onPagell6.

_|
452

SPRAG RACE
SPACER AND
WAVE SPRING

453

452 NUMBER 10 THRUSTBEARING (INSIDE CARRIER).
453 COMPLETED REAR PLANETARY CARRIER ASSEMBLY.
454 NUMBER 11 BEARING FRONTRACE (BACK OF CARRIER).

Copyright © 2010 AT SG

Technical Service Information

18. Install completed F1 sprag assembly, asshown
inFigure208.
Note: Lugson outer racemust engageslotsin
caseand splinesoninner racemust engagethe
splineson rear planetarycarrier.

19. Install outer raceto case snap ring, asshownin
Figure 208, and ensureitisfully seatedin case.

20. Install inner raceto planetary carrier snapring,
asshowninFigure 208, and ensureitisfully
seatedinplanetary carrier.

Continued on Page 118

Z L TN
) i

&

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 207
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Technical Service Information

Planetary Carrier And Sprag I nner
Race Should Freewheel Clock-Wise

Copyright © 2010 ATSG

Figure 209

TRANSMISSION ASSEMBLY (CONT'D)

21. Afterinstallation and both snap ringsarefully
seated, planetary carrier and spraginner race
shouldfreewheel inaclockwisedirection, as
showninFigure209.

22. Ensurenumber 10thrust bearingraceisstill
stuck to bottom of small rear sungear, asshown
inFigure210, andinstall sungear intotherear
planetary carrier.

23. Install the number 9thrust bearing raceontothe
rear planetary carrier, asshowninFigure211.

24. Ensure number 9thrust bearingisstill stuck to
back of large sun gear and shell, asshownin
Figure211, andinstall thelargesun gear into
planetary carrier by rotating into position.

Continued on Page 119

450

i

H AA

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

Copyright © 2010 ATSG

405\‘LHQGE 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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TRANSMISSION ASSEMBLY (CONTD)

25. Install the number 8 thrust bearing, asshownin 29. Install completed K1 clutch housing, asshown
Figure212, ontop of largesun gear and shell. inFigure213, by rotating back and forth sothe
26. Ensurethenumber 8 thrust bearing raceisstill friction platesengagetheclutch hub.
stuck to theback of K1 clutch hub, asshownin Note: EnsureK1 clutch housingisfully seated.
Figure212, andinstall K1 clutch hub assembly. 30. Install thenumber 6 thrust bearing raceintothe
27. Install number 7 thrust bearing race, asshownin pocket ontop of K1 clutch housing, asshownin
Figure212, in center of installed K1 clutch hub. Figure213.

28. Ensurethenumber 7 thrust bearingisstill stuck

totheback sideof K1 clutch housing, asshown _
inFigure213. Continued on Page 120

401 NUMBER 7 THRUST BEARING RACE.

402 K1 CLUTCH HUB. 229 NUMBER 6 THRUST BEARING RACE.
403 NUMBER 8 THRUST BEARING RACE. 230 K1 CLUTCH HOUSING 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 (CONT'D)

31. Ensurethe number 6 thrust bearingisstill stuck
to back of the compl eted turbine shaft and front
planetary assembly, asshowninFigure214.

32. Install the compl eted turbine shaft and front
planetary,asshownin Figure214.

Note: Splinesof thefront carrier must engage
intoK1clutch housing (SeeFigure214).

33. Ensurenumber 2 thrust washer hardenedraceis
still stuck to the K3 balance piston, asshownin
Figure215.

34. Install completed K 3 clutch housing, asshown
inFigure 215, by rotating back and forth until
fully seated.

Completed
Turbine Shaft And
Front Planet Assembly

THESE SPLINES [ |
MUST BE ENGAGED AN S

228 NUMBER 6 THRUST BEARING.

Copyright © 2010 ATSG

Technical Service Information

Note: K3frictionsmust engageon thefront
planetary carrier andinternal splinesof theK3
clutch housing must engage external splinesof
sun gear shell.

34. Install thenumber 1 thrust washer, asshownin
Figure 215, engaging tabsinto theslotsof the
K3clutchhousing.

Continued on Page 121

200

207

&)
r%

=
H, .ﬂ*’

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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TRANSMISSION ASSEMBLY (CONT'D)

35. Now isthetimeto compare the measurement
you recorded during disassembly, asshownin
Figure 216, to measurement that you now have.
Note: These measurementsshould bethesame.
If not, thereisaclutch, abearing or bearing
racenot fully seated.

36. Install the B1 clutch backing platesnap ringinto
thecase, asshowninFigure217, and ensurethat
itisfully seatedin casegroove.

37. Install theB1 clutch backing plate, asshownin
Figure217, withtherounded edgefacing up
towardthefriction plate.

Continued on Page 122

Technical Service Information

MEASUREMENT TO
VERIFY RE-ASSEMBLY

Copyright © 2010 AT SG

81 CLUTCH STACK-UP

:r APPLY |
| PLATE :
I
I I
| T ROUNDED EDGE E
! TOWARDS FRICTION |
I

I
i ROUNDED EDGE !
: ‘/TOWARDS FRICTION
| BACKING !
| PLATE :
| |
! |

89

cE—=

S

&)

&
EMND

> >

=3

88 B1 CLUTCH BACKING PLATE, 4.6 MM (.181") THICK.
89 B1 CLUTCH BACKING PLATE SNAPRING, 2.5 MM (.099").

Copyright © 2010 ATSG

Figure 216

Figure 217
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TRANSMISSION ASSEMBLY (CONT'D)

38. Install B1 clutch platesbeginning with afriction
plateand alternating with steel plates, asshown
inFigure 219, until you havethe proper amount
installed asquantity may vary.

Note: All friction platesshould besoakedin
proper fluidfor 30 minutesbeforeinstalling.

39. Install B1 apply plate, asshowninFigure219,
withthe"rounded" edgefacing downtowardthe
last friction, asshowninFigure218.

40. Install theB1"bellville" stylecushionplatein
thedirectionshowninFigure219.

Continued on Page 123

Technical Service Information

B1 BACKING
PLATE

SE—=

81 CLUTCH STACK-UP
Tt TTTTTTTTTTh T T T m e K
| APPLY :
| PLATE |
]
] ]
i ¥ ROUNDED EDGE |
| TOWARDS FRICTION |
] ]
]
: ROUNDED EDGE !
! ‘/TOWARDS FRICTION |
| BACKING !
| PLATE |
| |
] ]
]

Copyright © 2010 ATSG

S

>

SN0
)
Z
=

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).
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Figure 218

Figure 219
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41.

42.

43.

TRANSMISSION ASSEMBLY (CONT'D)

Install "H" gage on thetransmission case pump
surface, asshowninFigure220, andlower the
adjustment rod tothe"high" point onthe surface
of the cushion plate and tighten adjustment rod
locking knab.

Note: Tipof adjustment rod must berestingon
the" high" pointof cushion plate, asshownin
Figure22l.

Now turn"H" gageover and set it on compl eted
oil pump assembly, asshownin Figure223, with
adjustment rod over oneleg of B1 clutch piston.
M easurewith feel er gauge between adjustment
rod and B1 clutch pistonto determinetheB1
clutchclearance, asshownin Figure223.

Note: Therearenofactory clutch clearance
specificationsavailable, but theclearances
werethe" traditional” .010" per friction plate
through-out thisunit.

. B1 clutch clearance should be approximately

.010" per friction plateinstalled, asshownin
Figure223.

Continued on Page 124

Technical Service Information

TIP OF ADJUSTMENT
ROD MUST BE RESTING
ON HIGH POINT OF
CUSHION PLATE

N\

B1 CUSHION
CusH /
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Figure 221
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B1 Clutch Clearance Should Be
Approximately .010" Per Friction
Plate I nstall

ed
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Figure 220

Figure 222
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TRANSMISSION ASSEMBLY (CONT'D)

45. Install "H" gage on thetransmission case pump
surface, asshownin Figure 223, andlower the
adjustment rod to the surface of thenumber 1
thrust washer and tighten the adjustment rod
locking knob.

Note: Thereisnopumpto casegasket usedon
the" 09D" transmission toincludeinthis
measurement.

46. Now turn"H" gage over and set it on completed
oil pump assembly, asshowninFigure224, with
adjustment rod over thenumber 1 thrust washer
hardenedrace.

47. Measurewith feeler gauge between adjustment
rod and hardened raceto determinetransmission
end-play.

Note: Thereareno selectivewashersavailable
andnofactory end-play specificationsavailable.

48. Transmission end-play for thisunit should be
0.304MM (.012")t0 0.609 MM (.024").

49. Ensurenumber 1 thrust washerisstill inplace
ontheK3clutch housing (SeeFigure225).

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 AT SG

Copyright © 2010 ATSG

Figure 224

NUMBER 1 THRUST WASHER
STILL IN PLACE ON K3 CLUTCH
HOUSING

Copyright © 2010 ATSG

Figure 223

Figure 225
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TRANSMISSION ASSEMBLY (CONT'D)

50. Install completed oil pump assembly, asshown
inFigure 226.
Note: You may havetorotatetheturbineshaft
which will rotatethefront sun gear which must
engageon splinesof pump cover, for the pump
tobefully seated.

51. Oncethepumpisfully seated, install thetenail
pump retaining bolts, asshownin Figure 227.

52. Torqueall ten of the oil pump retaining boltsto
27N-m(20ft.Ib.) usingacriss-crosspattern, as
showninFigure228.

Continued on Page 126
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L
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34 OILPUMP 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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Figure 230
VALVE BODY TO CASE BOLT LOCATIONS

MANUAL VALVE
ENGAGED
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Figure 231

28.0MM (1.102) INLENGTH.

A=39.8MM (1.566") INLENGTH.
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Continued on Page 127
BODY ASSEMBLY

TRANSMISSION ASSEMBLY (CONT'D)

53. Now set transmission onwork bench withthe
Note: Ensuremanual valveisengagedwith the
insidedetentlever (SeeFigure230).

COMPLETED VALVE

pan surfacefacing up, asshownin Figure229.
55. Install the 14 valvebody to caseboltsintheir

54. Install the compl eted valve body assembly, as
proper locationsusing Figure231 asaguide.
56. Torqueall fourteen valve body to case boltsto

showninFigure229.
1IN-m(97in.Ib.).

AUTOMATIC TRANSMISSION SERVICE GROUP
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Figure 229

29 VALVE BODY TO CASE BOLT, 28.0 MM (1.102") LONG (11 REQ).
30 VALVE BODY TO CASE BOLT, 39.8 MM (1.566") LONG (3 REQ).
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TRANSMISSION ASSEMBLY (CONT'D)
57.Install White OSSharness connector onto the
solenoidretaining bracket (See Figure232).

58. Install new " Q" ring seal son both pass-thru case
connector and wireharnessassembliesandinstall
themintotheir proper casebores, asshownin
Figure233.

59. Install theretaining "stud” bolt, asshownin
Figure233,torqueto 11N-m(97in.Ib.).

60. Install new "O" ring seal onto temp sensor, as
showninFigure233.

Continued on Page 128

INSTALL WHITE OSS
CONNECTOR ONTO
THIS BRACKET

”” WHITE OSS HARNESS
CONNECTOR

Copyright © 2010 AT SG

Technical Service Information

16-WAY

SOLENOID
CONNECTOR

SENSOR
CONNECTOR

25 26
§/ 24
=) < @%
\ /cj
] %® E— @é} =

e/@@

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
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Figure 233
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TRANSMISSION ASSEMBLY (CONT'D)

61. Install transmissiontemp sensor into val vebody,
asshowninFigure234, install retaining bracket
andtorqueto 11 N-m(97in.lb.).

62. Connect White OSS sensor connector to White
connector on solenoid bracket (See Figure 235).

63. Connect Yellow | SSsensor connector to Yellow
connector |ocated on oil pump (SeeFigure235).

64. Connect all solenoidsusingthechart that you
prepared during disassembly (SeeFigure235).

65. Install new "O" ring seal onnew oil filter as
showninFigure236, andlube"O" ringwitha
small amount of Trans-Jel®.

66. Install ail filter and torquethe 3retaining bolts
to11N-m(97in.Ib.) (SeeFigure236).

Continued on Page 129

21

22

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

Copyright © 2010 ATSG
Figure 234

OUTPUT SPEED
SENSOR CONNECTOR

N

@&

ibg%
U

=

21 OILFILTER RETAINING BOLTS, 12.0 MM (0.472") (3 REQUIRED).

INPUT SPEED SENSOR

CONNECTOR. DOWN 22 OILFILTER ASSEMBLY.
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 thefiveoil pan magnetsbetweentheribs
providedintheoil pan, asshowninFigure237.

68. Install new oil pan gasket ontheoil pan, as
showninFigure238.

69. Install theoil panand gasket onto thecase, as
showninFigure238.

70. Install therequired amount of oil panretaining
boltsandtorqueto 11 N-m(97in.1b.).
Note: Somemodelsrequire8boltsand some
modelsrequire 16 boltsascasesaredifferent.
Refer to Page 28.

71.Install new "O" ringonoil pan"check” plug, as
shownin Figure 238, and torque check plug to
28N-m(20ft.Ib.).

Continued on Page 130

Technical Service Information

OIL PAN MAGNET POSITIONS

5 Magnets

Copyright © 2010 AT SG

14 ATF CHECKPLUG "O"RING SEAL.

15 ATF CHECKPLUG.

16 OIL PAN DRAIN PLUG SEAL WASHER.

17 OILPAN DRAIN PLUG.

18 OIL PAN 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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TRANSMISSION ASSEMBLY (CONT'D)

72.1f youareworking ona4WD versionyou should
havealready installed therear seal during case
component assembly. If not, install therear seal
asshowninFigure239.

73.1f youareworkingona2WD version, asshown
inFigure240, install therear seal.

74. Install mounting plate, asshownin Figure 240,
and theeight mounting plateretaining bolts.

75. Torquethe eight mounting plateboltsdownto
55N-m (40ft.Ib.).

76. Install thedrive shaft yokeand retaining nut, as
showninFigure 240, and torqueretaining nut to
82N-m(60ft.Ib.).

77. Stakethenut in placeintothegrooveinthreads
intheoutput shaft using apunch.

Continued on Page 131

Technical Service Information

4WD MODELS ONLY
13
(=]
= = %
- 3 :
- =
/
e @ @
13 REAR TRANSMISSION SEAL.
Copyright © 2010 ATSG

2WD MODELS ONLY

13

£/

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

Copyright © 2010 ATSG

Figure 239

Figure 240
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TRANSMISSION ASSEMBLY (CONT'D)

78. Install thetransmission range (multifunction)
switch, asshowninFigure241.
Note: If therange(multifunction) switchis

removed or replaced, aposition tothemanual converter housing, asshownin Figure 242.

selector shaft must be set using a special tool 82. Retainthe" O" ring seal swith asmall amount of
availablefrom Volkswagen. Trans-Je®

79. Set theposition to themanual shaft and torque
the2boltsto 10N-m(89in.1b.).

80. Install the debrisshield and acorn nut, asshown Continued on Page 132
inFigure241.

81. Somemodelsof the"09D" family routeline
pressurethrough the converter housing and will
requiretwo " O" ring seal son theback side of

5 TRANSMISSION MULTIFUNCTION (RANGE) SWITCH (F125).
6 SWITCH RETAINING BOLTS, 16.9 MM (0.665"), 2 REQUIRED.

7 MOISTURE/DEBRIS SHIELD. 2 Different Size" O" Ring Seals
8 MOISTURE/DEBRIS SHIELD ACORN RETAINING NUT. (Some Models Only)
Copyright © 2010 ATSG Copyright © 2010 ATSG
Figure 241 Figure 242
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TRANSMISSION ASSEMBLY (CONT'D)

83. Install turbineshaft " O" ring seal intogroovein
turbine shaft, asshowninFigure 244.

Note: Turbineshaft” O" ringisusedonthe
3port converter modelsonly.

84. Install thetorque converter housing, asshownin
Figure244.

85. Install the 22 converter housing retaining bolts,
asshowninFigure244.

Note: SeeFigure243for locations.

86. Torqueall 22 converter housing retaining bolts
t027N-m(20ft.Ib.), usingal2 MM socket.
Note: Four of theconverter housing boltsare
behindthefaceof housing, asshownin
Figure243.

87.Install the proper torqueconverter, asshownin
Figure245.

CONGRATULATIONS
YOU ARE FINISHED!

Technical Service Information

CONVERTER HOUSING BOLT LOCATIONS

4 Behind Face Of Bell Housing Here

225

2 CONVERTER HOUSING.
3 CONVERTERHOUSING BOLTS, 30 MM (1.181") (22 REQ).

22 Total 225 TURBINE SHAFT"O"RING (3 PORT MODELS ONLY).
Copyright © 2010 AT SG Copyright © 2010 ATSG
Figure 243 Figure 244
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1 TORQUE CONVERTER ASSEMBLY.

Copyright © 2010 ATSG

Figure 245
TORQUE SPECIFICATIONS
Component Nem Ft.Lb. In.Lb.
Converter Housing to Case 28 20
Oil Pump to Case 28 20
Oil 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 11 97
Oil Screen to Valve Body 11 97
Oil "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: Sometorquespecificationsarebased on thefindingsin avirgin unit that wastorn down. Themanufacturer
doesnot provideanyfactory torquespecifications. Copyright © 2010 ATSG
Figure 246
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THRUST WASHER AND BEARING IDENTIFICATION

NUMBER 9

NUMBER 10

NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4
NUMBER 5 NUMBER 6
N\
| 0l
s :
\—/
NUMBER 7 NUMBER 8

NUMBER 12 NUMBER 13
o h
Copyright © 2010 AT SG
Figure 248
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