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INTRODUCTION 15t Printing
ATSG JATCO JF506E Mareh, 2008
TRANSAXLE

The JATCO 5 speed automatic transmission is known as the JESO6E in the Jaguar X Type and Land Rover’s
Freelander. In the Mazda 6 and MPV it is known as the JASA-EL and with VW’s Golf, GTI and Jetta it is the
09A. Overseas it is known as the SF1J or the Durashift -5-Tronic transmission used in the Mondeo vehicle
starting in 2002.5 model year. Itis based onan earlier AG5 transmission used in the 2000 Galaxy which is a
fully automatic and electronically controlled front wheel drive transmission. The JF5 transmission ratios are
achieved with 3 planetary gear sets that are held and/or driven by 4 multi-plate drive clutches, 2 multi-plate
brake or holding clutches, 1 band and 2 one-way holding devices. The internal components locations and
names are identified in Figure 1.

This manual contains the procedures necessary to diagnose, overhaul and/or repair the Mazda JFS06E
transaxle, and is intended for automotive technicians that are familiar with the operation of automatic
transmissions.

Note: There have been many engineering changes in this transaxle since its introduction in 1999.
ATSG also has available an " Update Handbook" which includes the many changes and is required along
with this manual for a proper overhaul or repair.

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

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

The information and part numbers contained in this booklet have
been carefully compiled from industry sources known for their
reliability, but ATSG does not guarantee its accuracy.
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MAZDA JF506E COMPONENT LOCATIONS
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COMPONENT APPLICATION INFORMATION

Refer to Figure 1 for internal component locations
and Figure 2 for the application of the components for
each gear, along with the shift solenoid sequence for

Technical Service Information

Also in Figure 2, you will find the planetary gear
ratios for each of the different manufacturers and you
will notice that they will not all interchange. Use care

each gear. This will help you in diagnosis of the ifreplacement parts are required.
JF506E transaxle.
COMPONENT APPLICATION CHARTS
JF3506E COMPONENT APPLICATION CHART
Low/ Low Shift Solenoids
Mazda MPV GEAR Low 24 High Reverse | Reverse | Reduction| Direct Roller | Reduction
RANGE Clutch Chutch Clutch Clutch Clutch Band Chutch Clutch Sprag SSA | SSB | SSC
Park/Neutral On
Reverse R On On On
Ist On On Hold Hold On On
D" 2nd On On On Hold On On
OD Cancel 3rd On On On Hold On
"OFF" 4th On On On Hold On
Sth On On On On On
Ist On On Hold Hold On On
"Dr 2nd On On On Hold on | On
OD Cancel 3rd On On Hold On
ON 4th On On On
2nd On On On Hold On On
3" 3rd On On On
2nd On On On On On
" 2"

Transaxle Range Selector Indicators varyin the number ofrange positions between vehicle users. There are4, 6, and 7 position indicators.
The example shown above is for the Mazda MPYV, six position indicator. Mazda " 6" is equipped with a " Manual Switch " and " Slap-Stick"
capability; andthe Mazda "MPV" is equipped with an OD cancel switch.

Mazda " 6" Indicator

Mazda "MPV" Indicator

AUTOMATIC TRANSMISSION SERVICE GROUP

PRND PRND32
JF506E PLANETARY GEAR RATIOS

LandRover | Land Rover Jaguar Vvw Vvw Vvw
Maxda 6 | Maxda MPV | Freelander Freelander X Type Golf Jetta GTT
3.0L V6 3.0L V6 25L V6 Turb Diesel | 2.0L/2.5L/3.0L| 1.9L Diesel 1.8L/2.8L 1.8L
1st Gear 3.801 3.801 3.474 3.801 3.801 3.801 3.801 3.801
2nd Gear 2131 2131 1948 2131 2131 2131 2131 2131
3rd Gear 1.364 1364 1247 1.364 1364 1364 1.364 1.364
4th Gear 0.935 0935 0.854 0.935 0.935 0.935 0.935 0.935
Sth Gear 0.685 0.685 0.685 0.685 0.685 0.685 0.685 0.685
Reverse 2970 2970 2714 2970 2970 2970 2970 2970

Transaxle Code "EEB" = 3.45

Differential 323 3.04 3.04 287 323 Transaxle Code "EYN" = 3.45

Transaxle Code "EEF" =2.70

Copyright © 2008 ATSG
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GENERAL DESCRIPTION

The new JATCO JF506E is a fully automatic, five
speed, front wheel drive, electronic controlled
transaxle. It consists primarily of a four element
torque converter, three planetary gear sets, six
multiple disc clutch packs, one brake band, one sprag,
one roller clutch, and a hydraulic pressurization and
control system.

The four element torque converter contains a pump,
a turbine, a pressure plate splined to the turbine, and a
stator assembly. The torque converter acts as a fluid
coupling to smoothly transmit power from the engine
to the transmission. It also hydraulically provides
additional torque multiplication when required. The
pressure plate, when applied, provides a mechanical
"direct drive" coupling of the engine to the turbine
shaft of the transmission.

The three planetary gear sets provide the five
forward gear ratios and reverse. Changing gear ratios
is fully automatic and is accomplished through the use
of a Transmission Control Module (TCM) located in
the vehicle. The TCM receives and monitors various
electronic sensor inputs, and uses this information to
shift the transmission at the optimum time.

The TCM commands six On/Off solenoids and three
Duty Cycle solenoids within the transaxle to control
desired gear ratio, shift timing, and line prressure.
The TCM also controls the apply and release of the
torque converter clutch which allows the engine to
deliver the maximum fuel efficiency without
sacrificing vehicle performance.

The hydraulic system primarily consists of a rotor
type pump, three control valve bodies, converter
housing and case. The pump maintains the working
pressures needed to apply the clutch pistons that apply
or release the friction components. These friction
components, when applied or released, support the
shifting qualities of the transmission.

The friction components used in this transmission
consist of six multiple disc clutches. The multiple
disc clutch packs combine with one band, one
mechanical sprag clutch, one mechanical roller
clutch, to deliver six different gear ratios through the
gearsets that then transfer torque through the output
shaft. Refer to Figure 1 for component locations and
to Figure 2 for the component application chart for
this transaxle.

Technical Service Information

SHIFT QUADRANTS

The Mazda "6" has a four detent shift quadrant, as
shown in Figure 3, along with a "Manual" mode, that
allows the driver to select the range of gears available,
by tapping the selector lever towards the "-" or "+" to
downshift or upshift.

The Mazda "MPV" has a six detent shift quadrant. as
shown in Figure 4, along with an OD/OFF switch on
the shift lever to cancel overdrive. The shift lever
must be used to manually select any of the lower
gears.

Mazda " 6" Shift Quadrant

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

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

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

MAZDA "6" SHIFT QUADRANT

Copyright © 2008 ATSG

Figure 3
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Mazda " 6" Shift Quadrant (Cont'd)

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
transaxle to operate in each of the five forward gear
ratios. Downshifts are available for safe passing, by
depressing the accelerator.

M When the Manual position is selected, 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, and is shown in
Figure 3. These ranges can be used for conditions
where it may be desirable to control the selection of
gear ratios. These conditions include trailer towing,
hilly terrain, starting on slippery surfaces, and for
engine braking when descending slight grades.

Mazda "MPV" Shift Quadrant

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

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

N When the Neutral position is selected, there is no
powerflow through the transaxle. The output shaft is
free to rotate and the engine can be started. This
position can also be selected while the vehicle is
moving to restart the engine, if necessary.

Technical Service Information

Mazda "MPV" Shift Quadrant (Cont'd)

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
transaxle to operate in each of the five forward gear
ratios. Downshifts are available for safe passing, by
depressing the accelerator. Driver may also cancel
overdrive (5th gear), by pressing the OD/OFF button
on the end of the shift lever, as shown in Figure 4.
This action will illuminate the OD/OFF lamp on the
instrument panel

3 Manual "3" position provides a 2nd gear start with
an upshift to 3rd at approximately 15 mph, but
prevents transaxle from shifting above 3rd gear, and
adds more performance and engine braking for hilly
terrain. Manual 3 can be selected at any vehicle speed,
but will not downshift until vehicle speed calibrated
into the TCM has been reached, to prevent engine
over-speed.

2 Manual "2" position provides a 2nd gear start and
hold for slippery surfaces, and provides engine
braking for hilly terrain. Manual 2 can be selected at
any vehicle speed, but will not downshift until vehicle
speed calibrated into the TCM has been reached, to
prevent engine over-speed.

[PRND32|

MAZDA "MPV" SHIFT QUADRANT

g é \
E—Z/ \'/

Copyright © 2008 ATSG
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FLUID REQUIREMENTS
Mazda " 6" And Mazda "MPV"

Fluid requirements are the same for the Mazda "6"
and the Mazda "MPV". Both units are filled through
the dipstick tube. The fluid should be checked while
hot at 60-70°C (149-158°F) and should be at the level
on dipstick, as shown in Figure 5. The drain plugis on
the bottom of the converter housing part of the case,
justin front of where the two case pieces split.

ATF Type = Mercon " V" ® or equivalent

HOTRANGE
<«— ATF TEMPERATURE
60-70°C (146-158°F)

T

—

20°C

s\

COOLRANGE
ATF TEMPERATURE

Technical Service Information

ELECTRONIC COMPONENTS

Transaxle Range Selector Switch

The Transaxle Range/Gear Select Switch is located
on the outside of transaxle, as shown in Figure 6 and
Figure 7. The range selector on the Mazda will have
two different indicators depending on whether you
have a Mazda "6" or a Mazda "MPV". The Mazda
"6" will have four positions (P R N D) and the Mazda
"MPV" will have six positions, (PRND32) as shown
in Figure 6 and Figure 7.

The electrical connector for the Range Switch is hard
wired to, and part of, the Transaxle Range Selector
Switch, as shown in Figure 6 and 7, and as you might
expectare wired differently, and will not interchange.

Continued on Page 8

Transaxle Range
Selector Switch

<_
15-25°C (59-77°F)
Figure 5
MAZDA "6" MAZDA "MPV"

PRND PRND32
Transaxle Range Transaxle Range
Switch Connector Switch Connector
Number "A2-03" Number " A-03"

Copyright © 2008 ATSG

Transaxle Range
Selector Switch

Copyright © 2008 ATSG

Figure 6

Figure 7
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Transaxle Range Selector Switch (Cont'd)

We have provided you with individual connector
views, wire schematics and continuity charts for both
the Mazda "6" and "MPV" in Figure 8 and 9.
Although the charts in Figure 8 and 9 are used to
check the integrity of the switch's range selection,
using an Ohmmeter, the best method, is to check the
range switch in the vehicle with a Volt meter.

By looking at the charts in Figure 8 and 9, it can be
seen that terminal "C" is the common terminal for all
range selections. This is the voltage supply into the
switch. Terminals "H" and "B" are used for

Technical Service Information

starting purposes only. With the ignition switch
"ON", there must battery voltage at terminal "C". If
there is not, this must be repaired first. If voltage is
present, it should exit the assigned terminal in each
gear selection.

Notice also the Mazda "6" has a manual switch in the
selector lever that allows manual shifting up and
down. The Mazda "MPV" is not equipped with the
manual mode, but is equipped with an overdrive
cancel button.

Electronic Components
Continued on Page 9

MAZDA "6" MAZDA "MPV"
PRND PRND32
B DF H
{ @ @ | W’%ZZ:TZ;‘;?,‘F““ Transaxle Range Switch
. Vehicle Harness
B @ @ E Viewed From Wire Side Connector Number " A-03"
lgnition Viewed From Terminal Side
Switch
From A CEG I Ignition
X700 O T gartery Switch
Ign. 15A From
Meter _O\o_ Battery
TCM Ign. 15A
P
i ¢2B E R ’ M
R QW] {E] N;{ P{ZE] A—o
N @—E—D? R
D {1z} (L3 N{IT] Dho
0T Use D
E Not Used D4 12 | S ‘Dé\ S
o1 Use
[GJrert=d—o 3d1AA T30,
Jo PCM _[ g S~o Starter 2d{2C —2"0
Term. 98 Ronge  "A203" Relay PCM (Term. 98) B oo q F,onlgef;c;,fe,
Switch ~ Conn Ronge "A-03"
Switch  Conn
Selector Lever
¢m M Range Switch Selector Llever
#%, UP Switch o ﬁg Test Switch oh
oM { 1S DN Switch o —|.| v ¢ 20 OD OFF o I"
Position/ | A2-03 Connector Terminal Position/ | A-03 Connector Terminal
Range H|B|C|A|E|D|I|F |G Range (H|B|C|A|E|D|G|I|F
P oo |00 ot Used P oo [o+o
R O O R O O
N oto o %) N oto o %)
D o o D o o
3 0 O
2 o o)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 8 Figure 9
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ELECTRONIC COMPONENTS (CONT'D)

Electrical Connectors and Wire Harness

The JF506E transaxles all have a complex wire
harness set-up, compared to previous units. On the
Mazda units there are two external case connectors,
as shown in Figure 10 and 11. One connector that
provides voltage for all of the 9 solenoids, and one
connector that provides a path for the three speed
sensors and the TFT sensor. Both of these connectors
merge into one harness, go through a "Pass-thru"
connector, and once again split into two more
connectors internally. One connector with eight
terminals for the three speed sensors and the TFT
sesnor, and one connector with ten terminals for the 9
solenoids and a ground. Refer to Figure 10 for the
Mazda "6" version and Figure 11 for the Mazda
"MPV" version. The Mazda "6" has a metal bracket
that the connectors snap into and the Mazda "MPV"
does not use a bracket. Ifany of these connectors are
damaged, a complete wiring harness is required.
Both of the external wiring harness' are illustrated in
Figure 12.

Technical Service Information

There is an internal wire harness that plugs into the
10-way internal connector and runs to each of the 9
solenoids and provides an internal ground.

There is also an internal harness that plugs into the 8-
way internal connector that provides a path for all
three speed sensors and the Transaxle Fluid Temp
(TFT) sensor. Of course then there are connectors at
each of the 9 solenoids, and more connectors at each
of the 3 speed sensors and the TFT sensor. These
internal harness' can also be seen in Figure 10 and 11.
The internal harness' are the same on both the Mazda
"6" and "MPV". The internal solenoid harness is also
illustrated in Figure 12.

This makes the electronic diagnostic process a
challenge, to say the very least, with a variety of
connectors that may have corrosion or damage. We
have provided you with individual terminal
identification for the external and the internal
connectors, and a resistance chart in Figure 14 for the
Mazda "6", and Figure 15 for the "MPV".

Terminal identification for the TCM is found in
Figure 16, and is the same for both models.

MAZDA "6"
PRND
Transaxle Range
Switch Connector
External Transaxle Number "A2-03"
Harness Connector

Number "H2-03"

External Transaxle
Harness Connector
Number "H2-06 "

TO SPEED SENSORS
AND TEMP SENSOR

MAZDA "MPV"
PRND32

Transaxle Range
Switch Connector
Number " A-03"

External Transaxle
Harness Connector
Number "HI-02"

External Transaxle
Harness Connector
Number "HI-05"

Transaxle
Range Switch

TO SPEED SENSORS
AND TEMP SENSOR

Number
"H2-04" 0 AL T0 ALL
SOLENOIDS ~ Copyright © 2008 ATSG SOLENOIDS  Copyright © 2008 ATSG
Figure 10 Figure 11

AUTOMATIC TRANSMISSION SERVICE GROUP e
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MAZDA "6" MAZDA "MPV"

Internal Solenoid
Wire Harness
(Common To Both Models)

Internal
Valve Body To
Case Bolt

Copyright © 2008 ATSG
Figure 12
ELECTRONIC COMPONENTS (CONTD) . .
Transaxle Fluid Temperature (TF T) Sensor ATF Temperature (°C {°F}) Resistance (kilohm)
The Transaxle Fluid Temp (TFT) Sensor is located -20 {-4} 15.87-17.54
inside of the transaxle case housing, as shown in 0 {32} 5.73-6.33
Figure 13, and requires disassembly if replacement 20 {68} 2.38-2.63
becomes necessary. Resistance of the TFT sensor 40 {104} 1.10-1.22
decreases as the fluid temperature increases, as shown 60 {140} 0.56-0.62
in the chart in Figure 13. 80 {176} 0.31-0.34
Input from the TFT is used by the TCM for converter 100 {212} 0.18-0.20
clutch apply, torque reduction and fifth gear 120 {248} 0.11-0.12
operation. To promote engine warm up during cold 130 {266} 0.09-0.10

weather operation, the TCM may inhibit TCC apply
until transaxle fluid temperature has reached
approximately 104°F (40°C). Fifth gear may also be
prohibited during cold weather operation, or when the
TFT malfunctions. Torque reduction may also be
inhibited when the TFT malfunctions. Use the charts
for terminal identification in Figure 14 and 15 to
check the TFT sensor, and the resistance chart in
Figure 13 to verify.

The TFT sensor may produce code PO711 (sensor
signal stuck), code P0712 (shorted circuit), or code
P0713 (opencircuit).

TFT Sensor .
Copyright © 2008 ATSG

Figure 13
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2004 MAZDA "6" TRANSAXLE TERMINAL 1.D. AND RESISTANCE CHART

1 & 2 = Turbine Shaft Speed Senor (513 to 627 ohms)

External Transaxle 3 & 4 = Intermediate Shaft Speed Sensor (513 to 627 ohms)

Harness Connector 5 & 6 = Output Shaft Speed Senor (513 to 627 ohms)

Number "H2-06" 7 & 8 = Temperature Sensor (Refer to page 10)
(Face View)

8 2L~} 1
6 Internal Transaxle 4|5 3 Iuterfzal In aufaxle
5 Harness "Male" Coupler sHM Harness "Female" Coupler
4 Connector Number "H?2-07" 6 || "]:'\: Connector Number "H2-07"
2 (Face View) s (=T 7 (Face View
9 & 10 = Neutral Shift Solenoid (14 to 18 ohms)
9& 11 = TCC Solenoid (12 to 13.2 ohms)
9 & 12 =2/4 Brake Solenoid (2.6 to 3.2 ohms)
External Transaxle 9 & 13 =High Clutch Solenoid (2.6 to 3.2 ohms)
Harness Connector 9 & 14 = Shifi Solenoid C (14 to 18 ohms)
Number "H2-03" 9 & 15 = Reduction Timing Solenoid (14 to 18 ohms)
(Face View) 9 & 16 = Shift Solenoid B (14 to 18 ohms)
9 & 17 = Shift Solenoid A (14 to 18 ohms)
9 & 18 = Pressure Control Solenoid (2.6 to 3.2 ohms)
18\ 117 10 AL—1: 9
1610 15 Internal Transaxle 1219~ T 11 Internal Transaxle
14|10 l Harness "Male" Coupler 135~ Harness "Female" Coupler
130 & Connector Number " H2-04" 14K~ Connector Number "H2-04"
12110 011 (Face View) 16 HI =115 Face View)
1ol 9 18\([= 1517
H FD B
ama Transaxle Range Switch
; Tan e ge Swilc.
{ Co];ﬂagcst.?o);ljvﬁnb,get; fgfg; " [ [ Vehicle Harness (WI"re Side%
3l o305 4l (Terminal F and G Not Used) IELA Connector Number " A2-03
\: ._HLE" (Face View) (Terminal F and G Not Used)
I G E C A
Copyright © 2008 ATSG

Figure 14
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2004 MAZDA "MPV" TRANSAXLE TERMINAL 1.D. AND RESISTANCE CHART
6 4 2 7
1 & 2 = Turbine Shaft Speed Senor (313 to 627 ohms)
|:| |:| 3 & 4 =Intermediate Shaft Speed Sensor (513 to 627 ohms)
i " i 5 & 6 = Output Shaft Speed Senor (513 to 627 ohms)
7 & 8 = Temperature Sensor (Refer to page 10)
5 31 8
External Transaxle
Connector Number "HI1-05"
(Face View)
8 24=111
6 Internal Transaxle 4 HI =1 3 Internal Transaxle
5 Harness "Male" Coupler 5 HI= Harness "Female" Coupler
4 Connector Number "H1-06" 6 HI™= Connector Number "H1-06"
2 (Face View) s (=17 (Face View)
Not 9 & 10 = Neutral Shift Solenoid (14 to 18 ohms)
1213 15 16 17 wsea 9& 11 = TCC Solenoid (12 to 13.2 ohms)
I !!_ 9 & 12 =2/4 Brake Solenoid (2.6 to 3.2 ohms)
AARARARARS r__lj 9 & 13 = High Clutch Solenoid (2.6 to 3.2 ohms)
“ “ “ | “ 9 & 14 = Shift Solenoid C (14 to 18 ohms)
TITIFIFITIT 9 & 15 = Reduction Timing Solenoid (14 to 18 ohms)
S 5 9 & 16 = Shift Solenoid B (14 to 18 ohms)
118 14 10 & 9 & 17 = Shift Solenoid A (14 to 18 ohms)
Used 9 & 18 = Pressure Control Solenoid (2.6 to 3.2 ohms)
External Transaxle CAUTION: Even though there are two blank terminalsin the external transaxle connector " H1-02"
Connector Number "HI1-02"  asshown here, the mating connector from the TCM has two wires in these locations thatare not used.
(Face View)
18(7 1) 17 10 L1059
160 15 Internal Transaxle 12 R0~ 111 Internal Transaxle
14| 0 l Harness "Male" Coupler 135~ Harness "Female" Coupler
13||0 = Connector Number "H1-03" 14 HI[ = Connector Number "H1-03"
120 01 (Face View) 16[HL—1;15 (Face View)
1009 18\([C=1§17
B D F H
. Transaxle Range Switch
CTransax]e Range ‘S:'Wztcb ” Vehicle Harness (Face View)
onnector Number " A-03 G ) "
onnector Number " A-03
(Face View)
A CE G I
Copyright © 2008 ATSG
Figure 15
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P4nT15G
TCM TERMINAL ID
WIRE HARNESS CONNECTOR VIEW
2004 Mazda "6" 3.0L Engine And 2004 Mazda "MPV" 3.0L Engine
1 1 1 [0 1 1
1Y[wv]|is|1p[iM| 17 [1G|1D]|1A 2Y|2v|2s|2p|2M|2) [2G |2D | 2A
1Z [1W|1T [1Q[IN | 1K | 1H | 1E | 1B 27 (2w ] 2T [2Q [2N | 2K [2H | 2E | 2B
1AA| 1X | 1U 1 |1F|1Cc| [AA[2x|2U 21 | 2F | 2C
Input Shaft Intermediate Shaft Output Shaft Transaxle Fluid
Speed Sensor Speed Sensor Speed Sensor Temp Sensor
i ol ol ol
ol & 8l B 4 8
g 2 g 3 3 3 tE
Wire Colors May Vary
Copyright © 2008 ATSG
Figure 16
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All Three Speed Sensors Should Measure As Follows:
Mazda, Jaguar, Freelander = 513-627 Ohms

Mazda Part Number = FP21-21-2550

Copyright © 2008 ATSG

Figure 17
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ELECTRONIC COMPONENTS (CONT'D)
SPEED SENSORS

There are three inductive type speed sensors located
inside of the transaxle case housing and are not
accessible from outside. Disassembly is required, if
replacement becomes necessary. The Turbine Shaft
Speed sensor is the only one that can be accessed in
the vehicle, by removing the rear cover, as shown in
Figure 18. The other two speed sensors require
transaxle removal, and splitting the case. The speed
sensors are, Turbine Shaft Speed Sensor, Intermediate
Shaft Speed Sensor and the Output Shaft Speed
Sensor. Electrical connections to all of the speed
sensors and TFT sensor come through the external
connector and the 8-way internal connector to reach
these components.

All three speed sensors are the same, but different
brackets are used to mount them in their proper
locations. Amazingly the Mazda, Jaguar, and
Freelander are all using the same speed sensor. All 3
speed sensors should measure the same resistance at
68°F (20°C), as shown in Figure 17, and can also be
checked through the appropriate terminals on the
external case connector, shown in Figure 14 and 15.

Continued on Page 15

TURBINE SHAFT SPEED SENSOR

Turbine

Shaft Speed

Sensor

Copyright © 2008 ATSG

Figure 18
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SPEED SENSORS (CONT'D)
Turbine Shaft Speed Sensor

The Turbine Shaft Speed sensor is positioned, as
shown in Figure 18, to read the high/reverse clutch
housing which is splined to the turbine shaft. The
TSS sensor detects a pulse signal from the lugs on the
outside ofthe high/reverse clutch housing. The speed
sensors can be checked externally, as shown in Figure
17. The Turbine Shaft Speed sensor is the only one
that can be accessed in the vehicle, by removing the
rear cover, as shown in Figure 18.

The information from the TSS sensor is used by the
TCM to monitor gear ratio, line pressure control and
to monitor and control TCC apply. This sensor may
produce a Diagnostic Trouble Code (DTC) P0715,
Turbine Shaft Speed sensor circuit code.

Technical Service Information

Intermediate Shaft Speed Sensor

The Intermediate Shaft Speed sensor is positioned,
as shown in Figure 19, to read the transfer "Drive"
gear, which is driven by the Ist and 2nd planetary
gearset. The sensor detects a pulse signal according
to the teeth on the transfer drive gear. Since there are
various ratios, the tooth count will vary.

The input of the intermediate shaft speed sensor is
used by the TCM to calculate the timing of
engagements and disengagements of the brake
clutches, and to monitor gear ratio. This sensor may
produce a Diagnostic Trouble Code (DTC) P0791,
Intermediate Shaft Speed sensor circuit code.

Output Shaft Speed Sensor

The Output Shaft Speed sensor is positioned, as
shown in Figure 19, to read the "Park Gear", which is
driven by the output shaft. The sensor detects a pulse
signal according to the lugs on the park gear.

The input of the output shaft speed sensor is used by
the TCM to provide a vehicle speed signal, calulate
shift timing, line pressure control, and to monitor gear
ratio. This sensor may produce a Diagnostic Trouble
Code (DTC) P0720, Output Shaft Speed sensor
circuit code.

INTERMEDIATE SHAFT AND OUTPUT SHAFT SPEED SENSORS

L/
“ bg;g;;ed

* e
QL ¢
NG

]
F
o

Intermediate
Shaft Speed
Sensor

Copyright © 2008 ATSG

Figure 19
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SOLENOID IDENTIFICATION AND LOCATIONS

There are a total of nine (9) solenoids used on all
models, which can be classified as two different
types, because of the way in which they operate. Four
of them are duty cycle solenoids, the other five are
On/Off solenoids. Solenoid names and functions are
different between the manufacturers. All solenoids in
all models are actuated (energized) by a voltage feed
fromthe TCM.

Technical Service Information

Mazda Solenoids

The Mazda solenoid locations and names are
identified for you in Figure 20, and are the same for
both Mazda "6" and Mazda "MPV".  The shift
solenoid firing sequence is the same on all models,
and is also shown in Figure 20.

MAZDA SOLENOID IDENTIFICATION AND LOCATIONS

3 4

Manual Valve

Shift Solenoid Application Chart
Solenoid| Ist 2nd 3rd 4th Sth
SSA ON ON
SSB ON ON ON
SSC ON ON ON
Mazda Solenoid Identification And Location
Manufacturer 1 2 3 6 7 8 9
dofrrdr-iG 5
And Shift Reduction Shift 2/4 Brake Neutral Line TCC High Clutch
Mazda "MPV" Solenoid Timing Solenoid Solenoid Solenoid Shift Pressure Solenoid Solenoid
"A" Solenoid "B" "cr Solenoid Solenoid
Copyright © 2008 ATSG
Figure 20
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SOLENOID IDENTIFICATION (CONTD) MIAZDA "6" AND MAZDA "MPV"

ON/OFF Solenoids ON/OFF
On/OffSolenoids are as follows:

Shift Solenoids A, B, C, Neutral Shift Solenoid, and
theReduction Timing Solenoid, as illustrated in
Figure 21 and 22. These On/Off solenoids close the
pressure circuit in response to current flow from the
TCM. Each solenoid has an internal coil. Current

passes through the coil and actuates the needle valve. Reduction Neutral Shift
The needle valve then opens and closes the fluid | 1iming Solenoid Solenoid
pressure circuit. Copyright © 2008 ATSG
Duty Cycle Solenoids Figure 22
Duty Cycle Solenoids are as follows:
Line Pressure Solenoid, TCC Solenoid, High Clutch MAZDA "6" AND MAZDA "MPV"
Solenoid, and the 2-4 Brake Solenoid, as shown in DUTY CYCLE SOLENOIDS

Figure 23. The duty cycle solenoids repeatedly turn
On/Off in 50Hz cycles. This opens and closes the
fluid pressure circuit rapidly and meters fluid pressure
in the circuit, dependant upon vehicle speed, throttle
opening, engine load, and transaxle temperature,

among other things.
Use the terminal identification and resistance charts
on Page 11 for Mazda "6", and Page 12 for Mazda Line Pressure
"MPV" to check the solenoids while still in the Solenoid TCC
transaxle. Solenord

MAZDA "6" AND MAZDA "MPV"

ON/OFF
o
High Clutch Solenoid
And Brass Retaining
Shift Shift Bracket
Solenoid "A" Solenoid "B"

Sﬁ 2/4 Brake Solenoid
Solenoid "C" And Brass Retaining Bracket
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 21 Figure 23
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Technical Service Information

TRANSAXLE TO TCM WIRE SCHEMATIC
2004 Mazda "6" 3.0L Engine

Battery
Aufomatic Transaxie H2-03 |+ _____ '|' i
Internal H2-04 Conn
Neutral Shift Comneetor 34 J @ Kg’,ﬁ;&)
i R {10}
Reduction Timing b
il ;E—< Ignition SW
SsC !
1' m E_‘ efel _O\C
SS B ;! ign. (154)
" R [T6}—
SS A ¢!
il TR I'ﬁ'—(
Internal |
i VB Bolt Ground :j_(
’ P
TCC Solenoid p ! {A] 7
s ]
High Clufch Solenoid i D 1—Ng -
o) @—< D/
2/4 Brake Solenoid Iy Not Used
o 121 R
. ; E Nof Used
PC Solenoid I st
I-O=—Tow ! 18|—< To PCM arfer
Internal Term. 98 B o\c H Relay
VB Bolt Range  A2-03
Internal H2-07 Switch  Conn
Connector \
Turbine Speed
Je) E = Selector Lever
Sensor ‘
m MRange Switch o
o :|I UP Switch
1ol 2C| ]
! ! ol DN Switch
_______ 1S °J I
Intermediate {31 — —
Speed Sensor —
_._‘ """" Stop Lamp SW
| |
| 10} L o o—o~o
OutoutSpeed | & | = R\ V -
CAN "H"42M|
Sensor E_izi_( ________ CAN 'L {27 PCM
Lo Stop Lamps =
Transaxfe Fluid =
Temp. Sensor Vo {1y}
WS ?'z!—< 7 IFp <E_:
81438 1Bp )
TCM :
Position/ | A2-03 Connector Terminal
Use Transaxle Connector Range |H|B|C|A|E|D|I I:Fflqu
Terminal ID in Figure 14 TCM Located under P oo [07©
On Page 11. left side of dash R o o
otolo o
Use TCM Connector g 5 5
Terminal ID in Figure 16
On Page 13. Copyright © 2008 ATSG
Figure 24
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Technical Service Information

AUTOMATIC TRANSMISSION SERVICE GROUP

TRANSAXLE TO TCM WIRE SCHEMATIC
2004 Mazda "MPV" 3.0L Engine Battery
Aufomatic Transoxle HI-02 [ [
Internal H1-03 Conn
Connector J Ignition
Neutral Shift ¥ M (] tey (402
it TR @'—( 2D
Reduction Timing by
i L ;E—< q Ignition SW
S§C ! o
i o [1a}—{1a f ige |
SS B , ! fon. (154)
i - ;\m E!-(
|
! b W Bl r P
i Internal :'E'_( 17 A P 428 LA R 7
. VB Bolt Ground EI—(HQ @ R (E E " I’Z{
TCC Solenoid ¢! NiZ 3 D
D {1z} G 4
(T—{——s) 17} G
High Clufch Solenoid 1 | 3 qas— L0,
R {13113 20p 2 q2¢; LF ©
2/4 Brake Solenoid roy o POM _[g o Starter
o ] }Il_—z'_( Term. 98 Relay
PC Solenoid I Range A-03
O T !E—( 18 Switch ~ Conn
Internal
VB Bolt H105 o
Internal H1-06 Selecfor Lever
Connector ¥
| Te st Switc h
q1a] o
Turbine Speed :IZ!_‘ {1} 0D OFF oh i
Sensor E
Stop Lamp SW
, {1t} o~ o1——o~o
Infermediate
Speed Sensor
CAN "H"92M|
PCM =
CAN"L" {2J Stop Lamps
Output Speed
Sensor é {1y}
{icl———-e»
Transaxle Fluid =
Temp. Sensor — -
e Position/ | A-03 Connector Terminal
Range |H|B|C|A|E|D|G|I|F
oM P oo [oto
R o+—o
Use Transaxle Connector F N oT1ol° 0
Terminal ID in Figure 15 TCM Located under D o °
On Page 12. right front floor panel 3 S o
Use TCM Connector 2 o °
Terminal ID in Figure 16
On Page 13. Copyright © 2008 ATSG
Figure 25
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Technical Service Information

MAZDA "6" DIAGNOSTIC TROUBLE CODES
AT
o | DEscrRiPTION o
P0116 | Engine Coolant Temperature (ECT) performance problem Yes No
PO0117 | Engine Coolant Temperature (ECT) circuit, low input Yes No
PO0118 | Engine Coolant Temperature (ECT) circuit, high input Yes No
P0121 | Throttle Position (TP) stuck closed Yes No
PO0122 | Throttle Position (TP) circuit, low input Yes No
P0123 | Throttle Position (TP) circuit, high input Yes No
P0705 | Transaxle Range (TR) switch, circuit malfunction (Short to power) Yes Yes
P0706 | Transaxle Range (TR) switch, circuit malfunction (Open or short circuit) Yes Yes
PO711 | Transaxle Fluid Temperature (TF T) sensor malfunction (Stuck) Yes No
PO0712 | Transaxle Fluid Temperature (TF T) sensor malfinction (Short circuit) Yes Yés
PO0713 | Transaxle Fluid Temperature (TF T) sensor malfunction (Open circuit) Yes Yés
PO715 | Turbine Shaft Speed (TSS) circuit malfunction Yes Yés
P0720 | Output Shaft Speed Sensor (OSS) circuit malfunction Yes Yés
P0740 | Torque Converter Clutch (TCC) system malfinction (Performance) Yes No
P0743 | Torque Converter Clutch (TCC) solenoid malfunction (Electrical) Yes Yes
P0748 | Pressure Control Solenoid, circuit malfunction No Yes
P0751 | Shift Solenoid " A" malfunction (Stuck Off) Yes No
P0752 | Shift Solenoid " A" malfunction (Stuck On) Yes No
P0753 | Shift Solenoid " A" malfunction (Open or Short circuit) Yes Yes
P0756 | Shift Solenoid "B" malfunction (Stuck Off) Yes No
P0757 | Shift Solenoid "B" malfunction (Stuck On) Yes No
P0758 | Shift Solenoid " B" malfunction (Open or Short circuit) Yes Yes
P0761 | Shift Solenoid " C" malfunction (Stuck Off) Yes No
PO0762 | Shift Solenoid " C" malfunction (Stuck On) Yes No
P0763 | Shift Solenoid " C" malfunction (Open or Short circuit) Yes Yes
P0768 | Reduction Timing Solenoid circuit malfinction (Open or Short circuit) No Yes
P0773 | Neutral Shift Solenoid circuit malfunction (Open or Short circuit) No Yes
P0778 | 2-4 Brake Solenoid circuit malfunction (Open or Short circuit) No Yés
P0791 | Intermediate Speed Sensor (ISS) circuit malfunction (Open or Short circuit)| Yes Yes
P0798 | High Clutch Solenoid circuit malfunction (Open or Short circuit) No Yes
P1710 | Ground Return circuit malfunction No No
U0073 | CAN BUS OFF Yes ¥és
U0100 | TCM cannot recieve signals from PCM Yes Yes
Copyright © 2008 ATSG
Figure 26
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Technical Service Information

MAZDA "MPV" DIAGNOSTIC TROUBLE CODES
MIL| OD/OFF
D1C DESCRIPTION ON | FLASHING
P0116 | Engine Coolant Temperature (ECT) performance problem Yes No
P0117 | Engine Coolant Temperature (ECT) circuit, low input Yés No
P0118 | Engine Coolant Temperature (ECT) circuit, high input Yes No
P0121 | Throttle Position (TP) stuck closed Yes No
PO0122 | Throttle Position (TP) circuit, low input Yes No
P0123 | Throttle Position (TP) circuit, high input Yes No
P0705 | Transaxle Range (TR) switch, circuit malfunction (Short to power) Yés Yes
P0706 | Transaxle Range (TR) switch, circuit malfunction (Open or short circuit) Yes Yes
PO711 | Transaxle Fluid Temperature (TF T) sensor malfunction (Stuck) Yes No
PO0712 | Transaxle Fluid Temperature (TF T) sensor malfinction (Short circuit) Yes Yes
PO0713 | Transaxle Fluid Temperature (TF T) sensor malfunction (Open circuit) Yes Yes
PO715 | Turbine Shaft Speed (TSS) circuit malfunction Yés Yes
P0720 | Output Shaft Speed Sensor (OSS) circuit malfunction Yés Yes
P0740 | Torque Converter Clutch (TCC) system malfinction (Performance) Yes No
P0743 | Torque Converter Clutch (TCC) solenoid malfunction (Electrical) Yes Yes
P0748 | Pressure Control Solenoid, circuit malfunction No Yes
P0751 | Shift Solenoid " A" malfunction (Stuck Off) Yes No
P0752 | Shift Solenoid "A" malfunction (Stuck On) Yés No
P0753 | Shift Solenoid " A" malfunction (Open or Short circuit) Yés Yes
P0756 | Shift Solenoid "B" malfunction (Stuck Off) Yés No
P0757 | Shift Solenoid "B" malfunction (Stuck On) Yés No
P0758 | Shift Solenoid " B" malfunction (Open or Short circuit) Yes Yes
P0761 | Shift Solenoid " C" malfunction (Stuck Off) Yés No
PO0762 | Shift Solenoid " C" malfunction (Stuck On) Yés No
P0763 | Shift Solenoid " C" malfunction (Open or Short circuit) Yes Yes
P0768 | Reduction Timing Solenoid circuit malfiunction (Open or Short circuit) No Yes
P0773 | Neutral Shift Solenoid circuit malfunction (Open or Short circuit) No Yes
P0778 | 2-4 Brake Solenoid circuit malfunction (Open or Short circuit) No Yes
P0791 | Intermediate Speed Sensor (ISS) circuit malfunction (Open or Short circuit)| Yes Yes
P0798 | High Clutch Solenoid circuit malfunction (Open or Short circuit) No Yes
P1710 | Ground Return circuit malfunction No No
U0073 | CAN BUS OFF Yes Yes
U0100 | TCM cannot recieve signals from PCM Yes Yes
Figure 27
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Technical Service Information

JF506E PLANETARY, DIFFERENTIAL, TRANSFER GEAR RATIO CHART

LandRover | Land Rover Jaguar Vvw Vvw Vvw
Maxda 6 Maxda MPV | Freelander Freelander X Type Golf Jetta GT1
3.0L V6 3.0L V6 25L V6 Turb Diesel | 20L/2.5L/3.0L) 1.9L Diesel 1.8L/2.8L 1.8L
Ist Gear 3.801 3.801 3.474 3.801 3.801 3.801 3.801 3.801
2nd Gear 2131 2131 1.948 2131 2131 2131 2131 2131
3rd Gear 1.364 1.364 1.247 1.364 1364 1.364 1.364 1364
4th Gear 0.935 0.935 0.854 0.935 0935 0.935 0.935 0935
Sth Gear 0.685 0.685 0.685 0.685 0.685 0.685 0.685 0.685
Reverse 2970 2.970 2.714 2970 2970 2.970 2.970 2970
Transaxle Code "EEB" = 3.45
Differential Ratio 3.23 3.04 3.04 éi;) 323 Transaxle Code "EYN" = 3.45
Codes Unknovwn Transaxle Code "EEF" =2.82
Transfer Gear " A" 41 Teeth 41 Teeth 54 Teeth 54 Teeth 54 Teeth 52 Teeth 52 Teeth 52 Teeth
2RingID 2RingID ORing ID (58 Teeth) ORing ID ORingID ORing ID O RingID
Transfor Gear "B" 47 Teeth 47 Teeth 65 Teeth 65 Teeth 65 Teeth 67 Teeth 67 Teeth 67 Teeth
1Ring ID 1RingID ORing ID (65 Teeth) ORing ID ORingID ORing ID O RingID
Differential 21 Teeth 22 Teeth 22 Teeth 23 Teeth 21 Teeth 20 Teeth 20 Teeth 23 Teeth
Pinion Gear 3RingID 2RingID 2RingID (26 Teeth) 3RingID 3RingID 3RingID 3RingID
Differential 68 Teeth 67 Teeth 67 Teeth 66 Teeth 68 Tecth 69 Teeth 69 Teeth 65 Teeth
Ring Gear 3Ring ID 2RingID 2RingID (63 Teeth) 3RingID 3 Ring ID 3Ring ID 3Ring ID

Special Note: The above tooth counts were " Observed” counts, from units that were seen during teardown. Notice also that the rings that
are normally used for identification, are the same count on manyofthe ring gears. Use " ONLY" the tooth count for positive identification,
andin the case of Transfer Gear "A”, you mustalso measure the inside diameter of the gear, to determine ifitis used for 2 ring input shafi or

3ring input shaft.
Transfer Gear "B"
Differential [—
Pinion Gear
Transfer Gear "A"
/
Differential
Ring Gear
Copyright © 2008 ATSG
Figure 28
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SPROCKET RATIO IDENTIFICATION CASE PASSAGE IDENTIFICATION
Figure 28 is a chart for the identification of the two Figure 29 identifies the case passages under the
transfer gears in this unit and the differences in the  valve body for possible air checks, or for removing a
various units, as they will not interchange. particular component. Also shown are the location of

the two seals between the valve body and the case.

CASE PASSAGE IDENTIFICATION

(=

Reduction Band

Low Clutch

Low/Reverse Clutch

-

High Clutch

Reverse Clutch

2-4 Direct
Clutch  Clutch

Copyright © 2008 ATSG

Figure 29
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Technical Service Information

Special Note:

LINE PRESSURE TEST

Line pressure cannot be measured on the JF506E transaxle. Use the "Low Clutch" tap
when testing in "D", "4", "3", and "2" range positions. Use the "Reverse Clutch” tap
when testing in the "R" range position. Pressurespecifications shown below:

MAZDA LOW PRESSURE TAP LOCATION

S

Low Clutch
Pressure Tap

24

"Top View"

( RANGE PRESSURE TAP IDLE STALL
MAZDA "6" | "D", Low Clutch 42-71 psi 186-215 psi
| "R", Reverse Clutch 80-109 psi 225-254 psi

( RANGE PRESSURE TAP IDLE STALL
"D" "3" Low Clutch 42-71 psi 186-215 psi
MAZDA "MPV"{ L i L =
"2", Low Clutch 80-109 psi 225-254 psi
\ "R, Reverse Clutch 80-109 psi 225-254 psi

Copyright © 2008 ATSG
Figure 30
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Special Note: LINE PRESSURE TEST

Line pressure cannot be measured on the JF506E transaxle. Use the "Low Clutch" tap
when testing in "D", "4", "3", and "2" range positions. Use the "Reverse Clutch” tap
when testing in the "R" range position. Pressurespecifications shown below:

REVERSE TEST

) Pressure Tap
High Clutch Pressure Tap

Reverse Clutch 24 Clutch
Pressure Tap Pressure Tap
(All JF506E Models)
( RANGE PRESSURE TAP IDLE STALL
MAZDA "6" | "D", Low Clutch 42-71 psi 186-215 psi
| "R", Reverse Clutch 80-109 psi 225-254 psi
( RANGE PRESSURE TAP IDLE STALL
"D" "3" Low Clutch 42-71 psi 186-215 psi
MAZDA "MPV"{ L i L =
"2", Low Clutch 80-109 psi 225-254 psi
\ "R, Reverse Clutch 80-109 psi 225-254 psi
Copyright © 2008 ATSG
Figure 31
AUTOMATIC TRANSMISSION SERVICE GROUP 2




v [ C Technical Service Information

SAFETY PRECAUTIONS TRANSAXLE DISASSEMBLY

Service information provided in this manual by | Tpe transaxle should be steam cleaned on the
AT; SG is intended for use by p{ofesswna(, q""{bﬁed outside, to remove any dirt and grease before
technicians. Attempting repairs or service without disassembly begins.
the appropriate training, tools and equipment could ) Tyjs ransaxle can be disassembled very easily
causenjury 10 you or others. on awork bench without the benefitof holding

The service procedures we recommend and fixture for rotation.

describe in this manual are effective methods of 3 Repove the torque converter from transaxle,
performing service and repair on this unit. Some of as shown in Figure 32.
the procedures require the use of special tools that Caution: Use care when removing the torque
are designed for specific purposes. converter, to avoid personal injury and/or

This manual contains CAUTIONS that you must damage to converter, as it isheavy.
observe carefully in order lor educe the risk ofinj ury 4.Remove the retaining bolt, dipstick and tube,
to yourself or others. This manual also contains as shown in Figure 32, discard "O" ring seal.

NOTES that must be carefully followed in order to
avoid improper service that may damage the vehicle,

tools and/or equipment Continued on Page 27

1 TORQUE CONVERTER ASSEMBLY
11 FLUID DIPSTIC K TUBE 11
12 FLUID DIPSTIC K TUBE RETAINING BOLT
13 FLUID DIPSTICKTUBE "0 "RING SEAL

Copyright © 2008 ATSG

Figure 32
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TRANSAXLE DISASSEMBLY (CONTD)

5.Remove both cooler line banjo fitting bolts and
cooler lines, as shown in Figure 33.

6.Remove the external manual shift lever nut,
washer and lever, as shown in Figure 33.

7.Remove the two transaxle range sensor bolts,
as shown in Figure 34, and remove transaxle
range sensor.

Continued on Page 28

6 COOLERLINEBANJO FITTING BOLTS (2)
7 COOLERLINEBANJO FITTING WASHERS (4)
8 COOLERLINEBANJO FITTING S
9 MANUALSHIFTLEVER RETAINING NUT
10 MANUALSHIFTLEVER

Copyright © 2008 ATSG

14 TRANSAXLE RANG E SENSORRETAINING BOLTS (2)
15 TRANSAXLE RANG ESENSOR

Copyright © 2008 ATSG

Figure 33

Figure 34
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RETAINING BOLTS
20 REQUIRED

EXTERNAL PASS-THRU

CONNECTOR AND

HARNESS ASSEMBLY RETAINING
cup

SOLENOID

CONNECTOR

SPEED SENSOR
CONNECTOR

Copyright © 2008 ATSG

Technical Service Information

TRANSAXLE DISASSEMBLY (CONTD)

8. Remove the twenty side cover retaining bolts,
as shown in Figure 35, and remove side cover.
9. Disconnect both inside connectors and lay the
speed sensor connector wires over the pan rail,
as shown in Figure 35.
10. Remove the retaining clip from the external
"pass-thru" connector and harness assembly,
as shown in Figure 35.
11.Remove the external harness and connector
assembly by maneuvering through the hole in
case, as shown in Figure 35.
12. Remove and discard the "O" ring seal on the
pass-thru connector.

Continued on Page 29

JF3506E Mazda Valve Body

© ¢

A
O K|
O 2
||
|
ﬂ [DJC7JP @ -1 ©
PM-SUB 9
= = ¢ 01@—=] —
=) ¥ N
2 | l[mp[=
© 2 2 : Q2

2.VALVEBODYTO CASEBOLT 90OMMLONG (SILVERIN COLOR)
TEN 9OMM LONG BOLTSREQ UIRED

3.VALVEBODYTO CASEBOLT T06MMLONG (SILVERIN COLOR)
ONE106MMLONG BOLTREQ UIRED

Copyright © 2008 ATSG

Figure 35

Figure 36
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INTERNAL SOLENOID
HARNESS ASSEMBLY

VALVE BODY
ASSEMBLY
REDUCTION
BAND SEAL

"

LO W/REVERSE

CLUTCH SEAL\@

2.VALVEBODYTO CASEBOLT 90OMMLONG (SILVERIN COLOR)
TEN 9OMM LONG BOLTSREQ UIRED

3.VALVEBODYTO CASEBOLT T06MMLONG (SILVERIN COLOR)
ONE106MMLONG BOLTREQ UIRED

Copyright © 2008 ATSG

Technical Service Information

TRANSAXLE DISASSEMBLY (CONTD)

13. Disconnect each of the connectors from their
respective solenoids.

14. Remove the bolt from terminal holding the
ground wires, and remove the internal solenoid
harness assembly, as shown in Figure 37.

15. Remove the eleven, silver in color, valve body
to case retaining bolts.

Note: Their locations areidentified for you
in Figure 36, with thenumber "2" or "3" on
the bolthead. Noticethatoneislonger than
the others and all are silver in color.

16. Remove the valve body assembly by lifting
straightup, as shown in Figure 37.

17. Setthe valve body aside for the component
rebuild section.

18. Remove and discard the low/reverse clutch
"top-hat" seal and the reduction band seal, as
shown in Figure 37.

19. Remove the 22 converter housing to case bolts,
and their locations are shown in Figure 38.

Continued on Page 30

CONVERTER HOUSING BOLT LOCATIONS

Copyright © 2008 ATSG

Figure 37

Figure 38
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TRANSAXLE DISASSEMBLY (CONTD)

20. After the bolts are removed, tap on converter
housing with a rubber mallet to loosen and
remove converter housing from the case, as
shown in Figure 39.

21. Setthe converter housing aside for component
rebuild section.

22.Remove the final drive assembly by lifting
straightup, as shown in Figure 40.

23. Set final drive assembly aside for component
rebuild section.

24. Remove the two fluid filter retaining bolts, as
shown in Figure 41, remove and discard the
fluid filter assembly.

Continued on Page 31

Technical Service Information

2 CONVERTERHOUSING TO CASEBOLTS (22 REQ UIRED)
3 CONVERTERHOUSING ASSEMBLY
4 TRANSAXLE C ASE ASSEMBLY

Copyright © 2008 ATSG

16 FINALDRIVERING GEARAND CARRIER ASSEMBLY
Copyright © 2008 ATSG

Figure 40

17

2 FLUID FILTERTO CASEBOLTS (2 REQUIRED)
17 FLUID FILTER ASSEMBLY

Copyright © 2008 ATSG

Figure 39

Figure 41
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TRANSAXLE DISASSEMBLY (CONTD)

25.Remove the number 10 thrust bearing from the
pinion gear on the reduction carrier assembly,
as shown in Figure 42.

26.Remove the reduction carrier assembly from
case by lifting up with slight twisting motion,
as shown in Figure 42.

\ \_/\1 < 617 27. Set thereduction carrier assembly aside for the

AT componentrebuild section.

\\\\\\\\\\\/)~ 28.Remove the reduction sun gear from direct
\ clutch housing, as shown in Figure 42.

29. Remove the number 12 thrust bearing and the

12A thrust bearingrace (See Figure42).

30. Remove the direct clutch housing from case,
as shown in Figure 42.

31. Setdirect clutch housing aside for component
rebuild section.

32.Remove the reduction band assembly from the
case, as shown in Figure 42.

601 33.Remove the "O" ring seal from turbine shaft,

as shown in Figure 43.

625

Continued on Page 32

600

TURBINE SHAFT
"0O"RING SEAL

593 REDUCTION SUN TO DIREC TSUPPORTRACE (NO. 12A)
594 REDUCTION SUN TO DIREC TSUPPORTBEARING (NO. 12)
600 REDUCTION BAND

601 DIRECTCLUTCHHOUSING ASSEMBLY

616 REDUCTION SUN G EAR ASSEMBLY

617 REDUCTION PLANETARY G EAR ASSEMBLY

625 PINION GEARTO CONV. HOUSING BEARING (NO.10)

Copyright © 2008 ATSG Copyright © 2008 ATSG

Figure 42 Figure 43
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TRANSAXLE DISASSEMBLY (CONTD)

34. Remove the remaining five oil pump retaining
bolts, as shown in Figure 44.

35. Remove the oil pump assembly by lifting
straightup, as shown in Figure 44.

36. Remove and discard the oil pump to case
gasket, as shown in Figure 44.

37.Remove the turbine shaft by lifting straight up,
as shown in Figure 44.
Note: Theturbine shaft may come out when
the oil pump is removed.

38. Set the oil pump and turbine shaft aside for the
component rebuild section.

39. Remove the snap ring holding the reduction
servo coverin place, as shown in Figure 45.

40. Remove the reduction servo cover assembly,
as shown in Figure 45.

Continued on Page 33

2 OILPUMPRETAINING BOLTS (5REQUIRED)
18 OILPUMPASSEMBLY
19 OILPUMPTO CASE G ASKET

20 TURBINE SHAFTASSEMBLY 61 REDUCTION SERVO COVERRETAINING SNAPRING
21 TURBINE SHAFTSEALRING S (30R2REQUIRED) 62 REDUCTION SERVO COVERAND "0 "RING SASSEMBLY
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 44 Figure 45

32 AUTOMATIC TRANSMISSION SERVICE GROUP




ATSG

TRANSAXLE DISASSEMBLY (CONTD)

41. Compress the reduction servo pistonusing a
14mm deep socket and a large screwdriver, as
shown in Figure 47, and remove the snap ring,
as shown in Figure 48.

Note: Reduction Servo cut-away provided
foryou in Figure46.

Technical Service Information

42.Remove the reduction servo spacer, the apply
piston and return spring, as shown in Figure 48.
Note: Tagreturn spring for identification as
1tis similar to accummulator springs.

43. Setall reduction servo parts aside for the
component rebuild section.

Continued on Page 34

REDUCTION SERVO CUT-AWAY

Copyright © 2008 ATSG

Figure 46

LARGE
SCREWDRIVER

Copyright © 2008 ATSG

66 REDUCTION SERVO PISTON SNAPRING

67 REDUCTION SERVO SPACER

68 REDUCTION SERVO APPLY PISTO N ASSEMBLY
69 REDUCTION SERVO RETURN SPRING

Copyright © 2008 ATSG

Figure 47

Figure 48
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TRANSAXLE DISASSEMBLY (CONTD)

44, Remove the two 1 7mm head bolts (595), with
the "O" rings, from the end cover, as shown in
Figure 49.

Note: Thesetwo bolts are also usedto hold
thedirect clutch supportin the case.
45.Remove and discard the two "O" rings.
46.Remove the 14 remaining 12mm head bolts
retaining the end cover, as shown in Figure 49.
47.Remove the end cover by tapping gently with
aplastic mallet to loosen, and set the end cover
aside for component rebuild.

48.Remove and discard the end coverto case seal,
as shown in Figure 49.

49.Remove the number 9 thrust bearing and the
9A "selective" thrust bearing race, as shown in
Figure 49.

Note: "Selective” bearing race may be stuck
toend cover.

50.Remove the 3 fluid feed pipes using a large
screwdriver (See Figure 50). Noticethattwo
ofthe pipes are clipped together.

595

A

Continued on Page 35

FLUID FEED PIPES

<[]

R
' e
J ,rg,r,‘)g,

:'?[Ill Tl |.; \

18 END COVERTO CASE SEAL

19 END COVERTO CASEBOLTS, T2MMHEAD (14 REQUIRED)

40 TRANSAXLEEND C O VER ASSEMBLY

48 END COVER "SELECTIVE"BEARING RACE (NO. 9A)

49 END COVERTO HIG HREV DRUM THRUSTBEARING (NO. 9)
595 BOLTWITH"O"RING, 17MMHEAD (2 REQ UIRED HERE)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 49 Figure 50
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TRANSAXLE DISASSEMBLY (CONTD)

51. Disconnectthe turbine shaft speed sensor and
lay the connector to the side (See Figure51).

52.Remove the two retaining bolts from the clip
and remove the turbine shaft speed sensor, as
shown in Figure 51.

53.Remove 2-4 brake clutch piston return spring
assembly, as shown in Figure 52.

54. Remove the high and reverse clutch housing
assembly, as shown in Figure 52.

55.Remove the number 8 thrust bearing, as shown
in Figure 52.
Note: Thrust bearing may bestuck in the
high andreverse clutch housing.

56. Set the high and reverse clutch housing aside
for the component rebuild section.

Continued on Page 36

Technical Service Information

0

o
2=

DT

E)
Jﬂ e
eeoo°°oo.:,° e
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|

«

TSS SENSOR
CONNECTOR

61 TURBINE SPEED SENSOR
62 TURBINE SPEED SENSORRETAINING CLIP
63 TURBINE SPEED SENSORRETAINING BOLTS (2 REQUIRED)
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53 2-4 BRAKE CLUTC H PISTO N RETURN SPRING ASSEMBLY
101 HIGHAND REVERSE CLUTCHHOUSING ASSEMBLY
276 CLUTCHHOUSING TO HIGH C LUTCHHUBBEARING (NO. 8)
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Figure 51

Figure 52
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TRANSAXLE DISASSEMBLY (CONTD)

57.Remove the direct clutch hub and the number
8 A thrust bearing race, as shown in Figure 53.

58. Remove the number 7 thrust bearing, as shown
in Figure 53.

59. Remove the number 7A thrust bearing race and
the input sun gear and hub assembly, as shown
in Figure 54.

60. Remove the number 6 A thrust bearing race, as
shown in Figure 54.

Continued on Page 37

271 SUN GEARTO CLUTC HHUBTHRUSTBEARING RACE (NO.7A)

273 HIGH CLUTCHHUBTO SUN G EAR THRUSTBEARING (NO. 7) 269 INPUTSUN G EAR THRUSTBEARING RACE (NO. 6A)
274 HIGH CLUTC HHUBAND SHAFT 270 INPUTSUN G EARAND HUB ASSEMBLY
275 HIGH C LUTC H HUB THRUSTBEARING RACE (NO. 8A) 271 SUN GEARTO C LUTC H HUBTHRUSTBEARING RACE (NO.7A)
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Figure 53 Figure 54
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TRANSAXLE DISASSEMBLY (CONTD)

61.Remove the number 6 thrust bearing and the
input carrier assembly, as shown in Figure 55.

62.Remove the number 5 thrust bearing assembly,
as shown in Figure 55.

63.Remove the output sun gear, number 4 thrust
bearing and output carrier assembly, as shown
in Figure 56.

64.Remove the number 3 A thrust bearing race, as
shown in Figure 56.

Continued on Page 38

261 OUTPUTCARRIER THRUSTBEARING RACE (NO. 3A)

262 OUTPUTCARRIERANPUTINTERNALRING G EARASSEMBLY
263 OUTPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 4)
264 OUTPUTCARRIERSUN G EAR

265 SUN GEARTO INTPUTC ARRIER THRUSTBEARING (NO. 5)
266 INPUTC ARRIER ASSEMBLY
267 INPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 6)
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Figure 55 Figure 56
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233

232

225

225 LOW CLUTCH SUPPORTTO RING GEARBEARING (NO. 2)
232 LOWCLUTCHHOUSING TO CASE THRUSTBEARING (NO. 1)
233 LOWCLUTCHHOUSING ASSEMBLY

258 RING G EARTO SUPPORT THRUSTBEARING RACE (NO. 2A)
259 OUTPUTCARRIERINTERNALRING G EARAOW C LUTCHHUB
260 RING GEARTO OUTPUTC ARRIER THRUSTBEARING (NO, 3)

Copyright © 2008 ATSG

Technical Service Information

TRANSAXLE DISASSEMBLY (CONTD)

65. Remove output carrier internal ring gear/low
clutch hub (259), as shown in Figure 57.

66. Remove the number 3 thrust bearing (260), as
shown in Figure 57.

67. Remove number 2 A thrust bearing race (258),
as shown in Figure 57.

68. Remove the low clutch housing assembly (233)
as shown in Figure 57.

69. Setthe low clutch housing aside for component
rebuild section.

70. Remove the low clutch housing to case thrust
bearing (232), which is the number 1 bearing,
as shown in Figure 57.
Note: This bearing may be stuck in the back
side oflowclutch housing.

71.Remove number 2 thrust bearing (225) from
the low clutch support in case, as shown in
Figure 58.

72.Set all gear train components aside for the
component rebuild section.

Continued on Page 39

225 LOW CLUTCH SUPPORTTO RING GEARBEARING (NO. 2)
Copyright © 2008 ATSG

Figure 57

Figure 58
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Technical Service Information

34 2-4 BRAKE CLUTCH SNAPRING

35 2-4 BRAKE C LUTC H "SELEC TIVE" PRESSURE PLATE
36 2-4 BRAKE C LUTC H PRESSURE PLATE

37 2-4 BRAKE CLUTC H STEELPLATES (2 REQUIRED)
38 2-4BRAKE CLUTCHFRICTION PLATES (3REQUIRED)
39 2-4 BRAKE CLUTCHBACKING PLATE

TRANSAXLE DISASSEMBLY (CONTD)

73.Remove 2-4 brake clutch pressure plate snap
ring, as shown in Figure 59.

74. Remove both 2-4 brake clutch pressure plates,
as shown in Figure 59.

75. Remove 2-4 brake clutch pack from transaxle
case, as shown in Figure 59.

76. Remove 2-4 brake clutch backing plate from
case, as shown in Figure 59.

77. Install universal compressor tool, as shown in
Figure 60, to compress the low/reverse clutch
piston retainer.

Caution: Compress theretainer only amount
neededtoremovesnapring. Overpressing will
damage theretainer edges.

Continued on Page 41

COMPRESSOR TOOL

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 59 Figure 60
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257

N/

251 LOW/REVERSE PISTO N RETURN SPRING SEAT
252 LOW/REVERSE PISTO N RETURN SPRING
256 LOW/REVERSE C LUTCHPISTON RETAINER
257 LOW/REVERSE PISTON RETAINER SNAPRING
Copyright © 2008 ATSG

250

249

246 LOW/REVERSE C LUTCH STEPPED BACKING PLATE
247 LOW/REVERSE FRIC TION PLATES

248 LOW/REVERSE STEELPLATES

249 LOW/REVERSE "SELEC TIVE" PRESSURE PLATE

250 LOW/REVERSE "CONE"CUSHION PLATE
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Figure 61

Figure 62
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TRANSAXLE DISASSEMBLY (CONTD)

78.Remove the low/reverse clutch retainer snap

86.Remove the lowroller clutch retaining snap
ring, as shown in Figure 61.

ring, as shown in Figure 63.

79. Remove the compressor tool slowly. 87. Remove low roller clutch assembly, as shown
80.Remove low/reverse clutch retainer assembly, in Figure 63.
asshown in Figure 61. 88.Remove direct clutch accumulator snap ring
81.Remove the low/reverse clutch piston return and remove all direct clutch accummulator
spring and spring seat, as shown in Figure 61. parts, as shown in Figure 64.
82.Remove low/reverse "cone" cushion plate, as Note: Carefully blowair into accummulator
shown in Figure 62.

cover hole to remove, ifnecessary. Tag both

83.Remove low/reverse clutch "selective" pressure springs for identification as they are similar
plate, as shown in Figure 62. to others.

84.Remove low/reverse clutch plates, as shown in
Figure 62.

85.Remove low/reverse clutch "stepped" backing
plate, as shown in Figure 62.

81

80

78

)l

)l

I

n—

&
77 )

76 DIRECTCLUTCHAC C UMMULATORPISTON
77 DIRECTCLUTCHAC CUMMULATORINNER SPRING
78 DIRECTCLUTCHAC C UMMULATOR O UTER SPRING

230 LOWROLLERC LUTC H ASSEMBLY 80 DIRECTCLUTCHAC CUMMULATORCOVER
231 LOWROLLERCLUTC H RETAINING SNAPRING 81 DIRECTCLUTCHAC CUMMULATORC OVER SNAPRING
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Figure 63 Figure 64
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COMPONENT REBUILD

Transaxle Case Assembly
Transfer Gear " A" and Low Clutch Support

It is a must, that this assembly be disassembled,
cleaned and inspected for wear, as this is a perfect
Dlace for dirt and debris to gather. The entire low
clutch support and transfer gear must be removed as
an assembly. Usethe following procedure:

AR

[ =] J]]e

70
B
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| []

/ 7“-
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230 5MMHEAD ALLEN BOLTS (8 REQUIRED)

Technical Service Information
Transaxle Case Assembly (Cont'd)

1. Remove the eight Smm allen head retaining
bolts from bottom ofthe case, as shown in
Figure 65.

2. Apressisthenrequired to remove assembly
from the case, using a 3/4" drive, 2" socket to
press against support, as shown in Figure 66.
Caution: Ensurethatyou press against the
support, as shown in Figure 66. Special tools
arenotyetavailable from dealer and some
must be manufactured, which we will discuss
later in this manual.

3. Set the low clutch support and transfer gear
assembly aside for disassembly and rebuild.

4.Remove the two 17mm head bolts (595) with
"O" rings, as shown in Figure 67.

5.Remove the 13mm head bolt (596) without the
"O" ring, as shown in Figure 67.

Copyright © 2008 ATSG
Figure 65
\/_\ Press Ram
3/4" Drive, /
2" Socket

Continued on Page 43
595
596
e ° e
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597

595 BOLTWITH"O"RING, 17MMHEAD (2 REQ UIRED HERE)
596 BOLTWITHOUT"O"RING, 13MMHEAD (1 REQUIRED)
597 DIRECTCLUTCHHOUSING SUPPORT

598 DIREC TCLUTC H SUPPORT"STEPPED" SEALING RING S (2)

Copyright © 2008 ATSG

Figure 66

Figure 67
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599

598

597

597 DIRECTCLUTCHHOUSING SUPPORT
598 DIREC TCLUTC H SUPPORT"STEPPED" SEALING RING S (2)
599 DIRECTCLUTC H SUPPORTCAG ED BEARING ASSEMBLY

Copyright © 2008 ATSG
Figure 68
LUBE HOLES 595
ALIGNED
596
> [=) S
=)
@ o
()
4 1] A eo/l—

COMPLETED DIRECT =) =)
CLUTCH SUPPORT 2

595 BOLTWITH"O"RING, 17MMHEAD (2 REQ UIRED HERE)
596 BOLTWITHOUT"O"RING, 13MMHEAD (1 REQUIRED)

Technical Service Information

Transaxle Case Assembly (Cont'd)

6. Remove the direct clutch support from case, as
shown in Figure 67.

7.Remove and discard the direct clutch "stepped"
sealing rings, as shown in Figure 68.

8. Replace the caged needle bearing as necessary
using the proper drivers (See Figure 68).

9. Install two new direct clutch "stepped" sealing
rings onto direct clutch support, as shown in
Figure 68, ensuring steps are engaged properly.

10. Re-install direct clutch support, ensuring that
the lube holes are aligned properly, as shown
in Figure 69.

11. Start the 13mm head bolt first and tighten only
finger tight (See Figure 69).

12. Installnew "O" rings on the two 17mm head
bolts and lubricate with a small amount of
Trans-Jel® (See Figure 69).

13. Torque the three bolts to 38 N-m (28 ft.1b.), as

Copyright © 2008 ATSG

shown in Figure 70.
Continued on Page 44
Torque All Three Bolts To:
38Nm (28 1tib)
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Figure 69

Figure 70
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Technical Service Information

221 TRANSFERGEAR"A" (O UTPUT)

222 TAPERED ROLLERBEARING CONERETAINING SNAPRING
223 TAPERED ROLLERBEARING CONE (DO UBLE)

224 LOWCLUTCHHOUSING SUPPORT

225 CLUTCH SUPPORTTO RING G EARTHRUSTBEARING (NO. 2)

TRANSFER GEAR "A" PARTS EXPLODED VIEW

226 LOW CLUTCH "STEPPED" SEALING RING S
227 TAPERED ROLLERBEARING S (2 REQUIRED)
228 LOCKING WASHER WITH TABS

229 RETAINING SPANNERNUT

230 5MMHEAD ALLEN BOLTS (8 REQUIRED)

Copyright © 2008 ATSG

Figure 71

Transaxle Case Assembly (Cont'd)

14. Using a small punch bend down the locking tab
on the tabbed locking washer, used to lock the
spanner nutin place (SeeFigure71).

15. Loosen the spanner nut using a punch and then
remove the spanner nut and locking washer, as
shown in Figure 71.

16. A press is thenrequired, along witha 15/16"
deep socket and a bearing remover, as shown
in Figure 72, to remove the transfer gear and
shaft from the low clutch support.

17. Clean all transfer gear parts thoroughly and dry
with compressed air.

18. Installnew "stepped" sealing rings in grooves
ofthe low clutch support and ensure that steps
are properly engaged, as shown in Figure 71.

19. Replace bearings and races as necessary, lube
the bearings and install low clutch support on
top of the transfer gear and shaft.

20. Install roller bearing over the shaft, as shown
in Figure 73.

Continued on Page 45

REMOVE LOW CLUTCH SUPPORT

Press Ram

12" Drive,
15/16" Deep Socket

Bearing
Remover
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Figure 72
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Transaxle Case Assembly (Cont'd)

21. Use press to install roller bearing, as shown in
Figure 73, and this is where we will set the
roller bearing pre-load. This will require that
yourelease the press several times to check
the bearing pre-load.

Note: Bearing pre-load should be:
0.63-1.30Nm (5.6-11.5in.1b.). All bearing
pre-loadrefers to "rotating torquerequired”.

22. Install the locking washer with tabs and the
spanner nut, as shown in Figure 74.

Note: Thesocketneededto torque spanner
nut, shown in Figure 74, must be made as
described under " Special Tool Requirement”.

23. Torque the spanner nut, using "manufactured"
socketto 35-40 N-m (25-35 ft.lb.).

Continued on Page 46

Technical Service Information

Special Tool Requirement

The "Special Tools" that are needed for this transaxle
are not available to the new car dealer or the after
market. Therefore, in an effort to make the rebuilding
process a little easier, the AAMCO tecnical
department came up with some great ideas that we are
going to share with you.

In order to tighten the "Spanner" nut to the proper
torque specification on Transfer Gear "A" assembly, it
was necessary to make a socket. First bend down the
locking tab on the locking washer for the nut and
loosen the nut using a punch. Purchase a short piece
of 1-3/4" exhaust pipe and using the nut as a template,
mark the end ofthe pipe. Very carefully cut and notch
the pipe to match the nut, as shown in Figure 74. Weld
a short piece of metal to the opposite end of the pipe,
with a large nut welded to it, as shown in Figure 74.
The overall length of the new socket with nut is
approximately 4-1/2 inches.

INSTALLING ROLLER BEARING

Press Ram

3/4" Drive,
1-5/16" Deep Socket

Transfer Gear " A" Bearing Pre-Load
Should Be
0.63-1.30 N'-m (5.6 - 11.5 inlb)

Copyright © 2008 ATSG

Manufactured
Socket
(See Above)

228 LOCKING WASHER WITH TABS
229 RETAINING SPANNER NUT
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Figure 73

Figure 74
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90mm Length
Valve Body Bolts
(8 Regquired)
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Technical Service Information

Transaxle Case Assembly (Cont'd)

24. Install transfer gear "A" assembly, using eight
ofthe 90mm length valve body to case bolts,
as shown in Figure 75.
Note: These are usedto align thelow clutch
support properly during the "press-in"
procedure, asthe support goesin 1 direction
only, to align lube holes. You "must" use
eight bolts, as the bolt holes are off-setand
this will guarantee proper alignment.

25.Press transfer gear "A" and low clutch support
into case, using the 3/4" drive, 2" socket, as
shown in Figure 76.

26.Remove the eight, 90mm length, valve body
bolts, as shown in Figure 77.

Continued on Page 47

Figure 75

INSTALLING TRANSFER GEAR AND
LOW CLUTCH SUPPORT

3/4" Drive,
2" Socket

Copyright © 2008 ATSG

Remove The
90mm Length
Valve Body Bolts

Copyright © 2008 ATSG

Figure 76

Figure 77
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Transaxle Case Assembly (Cont'd)

27. Install the eight Smm allen head low clutch
support retaining bolts, as shown in Figure 78,
and torqueto 9N-m (80in.Ib.)

28. Install new seals on direct clutch accummulator
piston, as shown in Figure 79, and lube witha
small amount of Trans-Jel®.

29. Install direct clutch accummulator piston into
case, as shown in Figure 79.

30. Install inner and outer accummulator springs
into case bore, as shown in Figure 79.

31. Install new seal on direct clutch accummulator
cover, as shown in Figure 79, and lube with a
small amount of Trans-Jel®.

32. Install direct clutch accummulator cover into
case bore, as shown in Figure 79.

33. Compress direct clutch accummulator cover
and install snap ring (See Figure 79).

Continued on Page 48
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230
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230 5MMALLEN HEAD RETAINING BOLTS (8 REQUIRED)
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81

78

75 DIRECTCLUTCH PISTON AC CUMMULATOR SEALS (2 REQ'D)
76 DIRECTCLUTCHAC C UMMULATORPISTON

77 DIRECTCLUTCHAC CUMMULATORINNER SPRING

78 DIRECTCLUTCHAC C UMMULATOR O UTER SPRING

79 DIRECTCLUTCHAC CUMMULATORC O VER SEAL

80 DIRECTCLUTCHAC CUMMULATORCOVER

81 DIRECTCLUTCHAC CUMMULATORCOVER SNAPRING
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Figure 78

Figure 79
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INSPECT ALL PARKING LINKAGE

PARK PAWL
AND SPRING

DETENT SPRING

INSIDE
DETENTLEVER

Copyright © 2008 ATSG

Figure 80

Transaxle Case Assembly (Cont'd)

34. Inspectall parking linkage for any wear and/or
damage, and for proper operation. Repair or
replace asnecessary. Referto Figure 80.

MANUAL

SHAFT SEAL \ é

1.6-2.6 MM
(063"-.102")

35. Install anew manual shaft seal and ensure it is
approximately 1/16" below case surface, as
shown in Figure 81.

36. Measure width of the low/reverse clutch snap
ring groove, as shown in Figure 82, using a
dial caliper.

Continued on Page 49

Copyright © 2008 ATSG

MEASURE SNAP
RING GROOVE

Copyright © 2008 ATSG

Figure 81

Figure 82
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Transaxle Case Assembly (Cont'd)

37.Now measure the thickness of the low/reverse
clutch snap ring, using a dial caliper.

38. Subtract thickness of'snap ring from snap ring
groove thickness to get "snap ring clearance".

39."Snap ring clearance" should be 0.0 to 0.2mm
(.000"-.008"), as shown in Figure 83.

40. Select a snap ring thickness from the chart in
Figure 83, asnecessary.

41. Install the large and small "O" rings onto the
reduction servo cover, as shown in Figure 84.

42.Install the "O" ring onto the reduction servo
cushion spring retainer, lube with small amount
of Trans-Jel®, as shown in Figure 84.

43. Install cushion spring and the cushion spring
retainer into the servo cover (See Figure 84).

44. Compress cushion spring retainer and install
the snap ring, as shown in Figure 84.

45. Installnew "O" ring seal onto the reduction
servo apply piston, as shown in Figure 84.

Continued on Page 50

Low/Reverse Clutch "Snap Ring" Clearance
Should Be
0.0mm - 0.2mm (000" -.008")

62 REDUCTION SERVO COVER
63 REDUCTION SERVO COVERLARGE"O"RING

Selective Low/Reverse Clutch Snap Rings

2.1mm (083") 2.2mm (087") 64 REDUCTION SERVO COVER SMALL"0"RING
65 REDUCTION SERVO CUSHION SPRING
2.3mm (091") 66 REDUC TION SERVO CUSHION SPRING RETAINER

67 REDUCTION SERVO CUSHION SPRING RETAINER"O"RING
68 CUSHION SPRING RETAINER SNAPRING

71 REDUCTION SERVO APPLY PISTO N ASSEMBLY

72 REDUCTION SERVO APPLY PISTO N SEAL
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Figure 83 Figure 84
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SERVO COVER
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66 REDUCTION SERVO PISTON SNAPRING

67 REDUCTION SERVO SPACER

68 REDUCTION SERVO APPLY PISTO N ASSEMBLY
69 REDUCTION SERVO RETURN SPRING
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Technical Service Information

Transaxle Case Assembly (Cont'd)

46. Install the reduction servo piston return spring
into case bore, as shown in Figure 85.

47. Install the reduction servo piston assembly into
case bore, as shown in Figure 85.

48. Install the reduction servo spacer on top of the
piston, as shown in Figure 85.

49. Install 14mm deep socket on adjusting nut, as
shown in Figure 86.

50. Compress the piston and return spring, using a
large screwdriver and install the snap ring, as
shown in Figure 86.

Note: "Do Not" install the servo cover and
snapring, as we must still adjust the band
during the final assembly process.

51. The transaxle case is now ready for the final

assembly process.

LARGE
SCREWDRIVER

Copyright © 2008 ATSG

Figure 85

Figure 86

20 AUTOMATIC TRANSMISSION SERVICE GROUP




P4nT1sc Technical Service Information

COMPONENT REBUILD (CONTD)

MEASURE THE
Input Shaft INSIDE DIAMETER
There are currently two different input shafts, one WITH DIAL CALIPER
with three sealing rings and one with two sealing < >

rings, as shown in Figure 88. The third sealing ring
goes into Transfer Gear "A", located directly behind
the oil pump assembly and seals lube oil from
escaping, which of course changes the inside
diameter of the transfer gear. ATSG feels that this 3rd
sealing ring may be an upgrade, as we have seen one
shaft that was just not yet machined, as shown in
Figure 88. Some transfer gears are bored to accept
3rd sealing ring, as shown in Figure 87, and some are
not. You must measure the inside diameter, as shown
in Figure 87, to determine whether it is used with a 2
ring input shaft, or a 3 ring input shaft. The transfer
gears also vary in tooth count between the various
models, as shown in the chart in Figure 28.

Be very careful with the selection process, if
replacement parts are necessary.

2 RING INPUT SHAFT, GEAR INSIDE DIAMETER MEASURES 0.975"
3 RING INPUT SHAFT, GEAR INSIDE DIAMETER MEASURES 1.050"

Copyright © 2008 ATSG
) Figure 87
Special Note:
The three ring input shaft and transfer sprocket is
definitely the better design and will make a much
moredurable transaxle.
two ring and three ring input shafts
Totally Missing
, e | 0 | 0 | i i ToY o -
" Ist Design” || | I [
. I B N
There, But No Groove Machined For 3rd Ring
) 1 100 | I i | i -
"2nd Design" || | IR ) [
I | 1 | 1IN |l g
3 Rings Present
"3rd Design” = 01 If If Iﬂ S” :
It T | Nl n
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Figure 88
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P4nT1sc Technical Service Information
COMPONENT REBUILD (CONTD)

Input Shaft (Cont'd) Internal Wiring Harness'
1. Clean the input shaft thoroughly and dry with 1. Inspectall internal wiring harness components
compressed air. for any wear and/or damage (See Figure 90).
2. Blow compressed air through all lube passages 2.Install new "O" ring seal on the "pass-thru"
inthe input shaft (See Figure 89). connector, as shown in Figure 90, and lube
3. Install new butt-cut sealing rings on the input with a small amount of Trans-Jel®.
shaft, as shown in Figure 89. 3. Set the wiring harness' aside for final assembly.
4. Setthe completed input shaft aside for the final
assembly process.

"0O"RING SEAL

(

20 INPUTSHAFTASSEMBLY
21 INPUTSHAFTSEALRING S (3OR2REQUIRED)

Copyright © 2008 ATSG Copyright © 2008 ATSG

Figure 89 Figure 90
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asshownin Figure 91.
as shown in Figure 93, if

COMPONENT REBUILD (CONTD)

Torque Converter Housing

ifnecessary,
4. Install the converter housing oil pipe, as shown

5

in Figure 92, if it was removed.

for any wear and/or damage.
3. Install new differential tapered roller bearing
5. Install the oil baffle,

and dry with compressed air.
2.Inspectall converter housing parts thoroughly

it was removed.

1. Clean all converter housing parts thoroughly
cone

Continued on Page 54

Technical Service Information

DIFFERENTIAL
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Figure 93

RETAINING BOLTS
(2 REQUIRED)

0
Za\

5

ATSG
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Figure 92

Figure 91
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Figure 94

AXLE SEAL

Copyright © 2008 ATSG

Figure 96

TORQUE BOLTS TO
9N-M (80 IN.LB.)
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Figure 95
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END COVER AND 2-4 CLUTCH PISTON DIFFERENCES
2-4 Brake Clutch Piston/End Cover
There are currently two different 2-4 Brake Clutch
Pistons, that are different only on the inside diameter,
as shown in Figure 98. You will need a dial caliper
capable of measuring 6 plus inches.

52

40 TRANSAXLEEND COVER

50 2-4 BRAKE CLUTCH PISTON O UTER SEAL
51 2-4BRAKE CLUTCHPISTON

52 2-4BRAKE CLUTCHPISTO N INNER SEAL

Technical Service Information

2-4 Brake Clutch Piston/End Cover (Cont'd)

Currently we have confirmed it only in the
Volkswagen Sharan, but we have suspicion thatit may
be in other models as well. It is not known whether it
is strictly model differences or a model year change,
but we do know that it is out there. Obviously this
would also affect the inside diameter of the piston area
in the end cover, also shown in Figure 98. The smaller
inside diameter piston would create a larger surface
area for the 2-4 clutch apply fluid to work with. The
smaller inside diameter piston cannot be installed in
the cover for the larger diameter piston You can go
the other way very easily, but you will not like the
result. Ensurethatyou use extra careifreplacement
parts areneeded for this area.

Continued on Page 56

Copyright © 2008 ATSG

PISTON DIMENSIONS
Dimension "A" Is 161. 7mm (6.366" ) = Smaller Diameter
Dimension "A" Is 164.2 (6.465" ) = Larger Diameter

END COVER DIMENSIONS
Dimension "B" Is 161.2mm (6.346" ) = Smaller Diameter
Dimension "B" Is 163.7 (6.445" ) = Larger Diameter

Copyright © 2008 ATSG

Figure 97

Figure 98
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P4nT1sc Technical Service Information
COMPONENT REBUILD (CONTD)

5. Install 2-4 accummulator piston into end cover

Transaxle End Cover bore, as shown in Figure 99.
1. Disassemble the end coverusing Figure 99 as 6. Install 2-4 accumulator spring in the piston,
a guide. as shown in Figure 99
2.Clean all end cover parts thoroughly and dry 7.Install new "O" ring seal on 2-4 accummulator
with compressed air. cover, as shown in Figure 99, and lube with a
3. Inspectall end cover parts thoroughly for any small amount of Trans-Jel®.
wear and/or damage. 8. Install accummulator cover, compress cover
4. Install two new scarf cut seals on the 2-4 and install snap ring, as shown in Figure 99.
accummulator piston, as shown in Figure 99,
and lube with small amount of Trans-Jel®. Continued on Page 57
TRANSAXLE END COVER EXPLODED VIEW
High and Reverse
Seal Rings " Must”
Be Installed As
Shown Here
49
48
47
=) @)
S T — O
/ S
S S
=) S
o
Sy S
40 N
= S
S o
40 TRANSAXLEEND COVER 46 2-4BRAKE AC C UMMULATOR C O VER SNAPRING
41 2-4BRAKE AC C UMMULATOR PISTON 47 END COVER SEALING RING S (3REQUIRED)
42 2-4BRAKE AC C UMMULATOR PISTO N SEALS (2 REQ UIRED) 48 END COVER TO REARBEARING "SELEC TIVE" THRUSTWASHER
43 2-4BRAKE AC C UMMULATOR PISTO N RETURN SPRING 49 END COVERTO REVERSE C LUTC HHOUSING THRUSTBEARING
44 2-4BRAKE AC C UMMULATOR C OVER
45 2-4BRAKE AC C UMMULATOR COVER "0 "RING SEAL
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Figure 99

56
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40 TRANSAXLEEND COVER

50 2-4 BRAKE CLUTCH PISTON O UTER SEAL
51 2-4BRAKE CLUTCHPISTON

52 2-4BRAKE CLUTCHPISTO N INNER SEAL

Copyright © 2008 ATSG

Technical Service Information

Transaxle End Cover (Cont'd)
9.Install the "V" cut sealing rings onto the end
cover support exactlyas shown in Figure 99.

Caution: Fluid is fed through the end cover to
apply the high clutch and the reverse clutch,
which are both located in the reverse clutch
housing. Thesealing rings for the high/reverse
clutch are Teflon® and one end has a point like
an "arrow”, and the other end is cut out the
inverse of an arrow, like a "V", as shown in
Figure 99. These sealing rings are directional,
and when installed correctly, the point of the
"arrow”" is to the right and the " V" is to the left
as shown in Figure 99.

10. Lubricate "V" cut seals with a small amount of
Trans-Jel®.

11. Install new outer "D" ring seal onto 2-4 brake
clutch piston, as shown in Figure 100, and lube
with small amount of Trans-Jel®.

12. Install new inner "D" ring seal onto 2-4 brake
clutch piston, as shown in Figure 100, and lube
with small amount of Trans-Jel®.

Note: Readthe precautions of the different
size 2-4 clutch pistons on Page 55, asthis
affectsthesize of inner seal.

13. Install the completed 2-4 brake clutch piston in
the end cover as shown in Figure 100.

14. Set the completed end cover aside for the final
assembly process (See Figure 101).

Component Rebuild
Continued on Page 58

COMPLETED END COVER

Copyright © 2008 ATSG

Figure 100

Figure 101
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P4nATsG Technical Service Information
COMPONENT REBUILD (CONTD)

Reduction Carrier Assembly 4. Disassemble the remaining parts of reduction
1. Bend back the "stake" on the retaining nut back carrier using Figure 102 as a guide.
using a small punch. Note: "Do Not" remove the reduction carrier
2.Remove the nutusing a 1-1/4" socket. internal ring gear from transfer gear unless
Note: Thedifferential pinion gear (622) and thereis damage, asitis " Very" tough to get
bearing inner race (623), are pressed onto backon.
thereduction carrier shaft 5. Clean all reduction carrier parts thoroughly and
3.Remove the differential pinion gear and the dry with compressed air.
converter housing bearing inner race using a 6. Inspect all reduction carrier parts thoroughly
press. and replace as necessary.
Continued on Page 59

REDUCTION PLANETARY CARRIER ASSEMBLY EXPLODED VIEW

)

4

A7
A

616 REDUCTION SUN G EAR 621 TRANSFER G EAR"B"ASSEMBLY
617 REDUCTION PLANETARY CARRIERAND PARK G EAR ASSEMBLY 622 DIFFERENTIALPINION GEAR
618 TAPERED ROLLERBEARING S (2 REQUIRED) 623 CONVERTERHOUSING ROLLERBEARING INNERRACE
619 REDUCTION PLANETARY INTERNALRING G EAR 624 RETAINING NUTTO SETBEARING PRE-LOAD
620 REDUCTION INTERNALRING G EARSNAPRING 625 DIFFERENTIALPINION GEARTO COVER THRUSTBEARING
Copyright © 2008 ATSG
Figure 102
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Reduction Carrier Assembly (Cont'd)

7.Install new tapered roller bearings and cones,
asnecessary.

Note: Lubricate all bearings with ATF before
installation.

8. Install transfer gear "B" and internal ring gear
assembly onto planetary carrier, as shown in
Figure 103.

9.Install tapered roller bearing over the shaft, as
shown in Figure 104.

10. Install the differential pinion over the shaft,
with the grooved side facing up, as shown in
Figure 104.

Technical Service Information

11.Install the converter housing bearing inner race
on top of the differential pinion gear, as shown
in Figure 104.

12. We will now use the press again to install these
parts and set bearing pre-load.

Continued on Page 60

621

617

617 REDUCTION PLANETARY CARRIERAND PARK G EAR ASSEMBLY
618 TAPERED ROLLERBEARING S (2 REQUIRED)
621 TRANSFERGEAR"B"AND RING G EARASSEMBLY

Copyright © 2008 ATSG

623

622

618

5> ‘«
Al
N

618 TAPERED ROLLERBEARING S (2 REQUIRED)
622 DIFFERENTIALPINION G EAR
623 CONVERTERHOUSING ROLLERBEARING INNERRACE

Copyright © 2008 ATSG

Figure 103

Figure 104
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Reduction Carrier Assembly (Cont'd)

13. Use apress to install the roller bearing, pinion
gear and Conv. housing bearing inner race, as
shown in Figure 105, and this is where we will
setthe roller bearing pre-load. This will require
that yourelease the press several times to
check the bearing pre-load.

Note: Reduction bearing pre-load should be;
.060-1.75Nm (5.3-15.5in.1b.). All bearing
pre-loadrefers to "rotating torque required”.

14. Install the nut using a 1-1/4" socket, as shown
in Figure 106, and torque the nut to 62 N-m
(45 ft.1b.), and "stake" the nut into the groove
with a punch.

15. Install differential pinion gear to cover thrust
bearing, as shown in Figure 106, and retain
with small amount of Trans-Jel®.

Technical Service Information

16. Setcompleted reduction carrier assembly aside

for the final assembly process, as shown in
Figure 107.

Componet Rebuild
Continued on Page 61

Reduction Gear Bearing Pre-Load
Should Be
.060-1.75 N'm (3.3 - 15.51n.1b.)

Press Ram

1/2" Drive
1-1/16" Deep Socket

Copyright © 2008 ATSG

624 RETAINING NUTTO SETBEARING PRE-LOAD
625 DIFFERENTIALPINION G EARTO C O VER THRUSTBEARING

Copyright © 2008 ATSG

Figure 106

COMPLETED REDUCTION CARRIER ASSEMBLY

Copyright © 2008 ATSG

Figure 105

Figure 107
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COMPONENT REBUILD (CONTD)
Planetary Gear Train
1. Clean all planetary gear train parts thoroughly
and dry with compressed air.
2.Inspectall planetary gear train parts thoroughly
for any wear and/or damage.
3. Disassemble any gear train parts necessary for

4. There are many things we can do to prepare for
the final assembly process that will make final
assembly easier.

replacement, using Figure 108 as a guide.

Continued on Page 62

JF506E PLANETARY GEAR TRAIN EXPLODED VIEW

275 =

o000 300

000 000

258 RING GEARTO SUPPORT THRUSTBEARING RACE (NO. 2A)
259 OUTPUTCARRIERINTERNALRING G EARAOW CLUTCH HUB
260 RING GEARTO OUTPUTCARRIER THRUSTBEARING (NO, 3)
261 OUTPUTCARRIER THRUSTBEARING RACE (NO. 3A)

262 OUTPUTCARRIERANPUTINTERNALRING G EARASSEMBLY
263 OUTPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 4)
264 OUTPUTCARRIERSUN G EAR

265 SUN GEARTO INTPUTC ARRIER THRUSTBEARING (NO. 5)
266 INPUTC ARRIER ASSEMBLY

267 INPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 6)

268 INPUTSUN G EARTO HUB SNAPRING

269 INPUTSUN G EARTHRUSTBEARING RACE (NO. 6A)

270 INPUTSUN G EAR

271 SUN GEARTO CLUTC HHUBTHRUSTBEARING RACE (NO.7A)
272 REVERSE AND 2-4 BRAKE C LUTCHHUB

273 HIGH CLUTCHHUBTO SUN G EARTHRUSTBEARING (NO.7)
274 HIGHCLUTCHHUBAND SHAFT

275 HIGH CLUTCHHUBTHRUSTBEARING RACE (NO. 8A)

Copyright © 2008 ATSG
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Planetary Gear Train (Cont'd)

5. Install number 2 A thrust bearing race onto the
output ring gear and low clutch hub, as shown
in Figure 109, and retain with a small amount
of Trans-Jel®.

Note: This thrust bearing racefits in only
onedirection. Ensureitisflaton hub.

6. Turn clutch hub over and install the number 3
thrust bearing into the clutch hub, as shown in
Figure 109, and retain with a small amount of
Trans-Jel®.

o)
il
258 RING GEARTO SUPPORT THRUSTBEARING RACE (NO. 2A)

259 OUTPUTCARRIERINTERNALRING G EARAOW CLUTCH HUB
260 RING GEARTO OUTPUTCARRIER THRUSTBEARING (NO, 3)

Copyright © 2008 ATSG

Technical Service Information

7. Install number 3 A thrust bearing race on back
side of output carrier, as shown in Figure 110,
and retain with small amount of Trans-Jel®.
Note: Thisthrust bearing racefitsin only
onedirection. Ensureitis flaton carrier.

8. Install number 4 thrust bearing in front side of
output carrier, as shown in Figure 110, retain
with a small amount of Trans-Jel®.

9.Install number 6 thrust bearing on input carrier,
asshown in Figure 111, and retain with small
amount of Trans-Jel®.

10. Assemble the input sun gear to reverse and 2-4
brake clutch hub, as shown in Figure 112, and
install snap ring.

Continued on Page 63

267

266

266 INPUTC ARRIER ASSEMBLY
267 INPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 6)

Copyright © 2008 ATSG

Figure 109

Figure 111

263

262

261

2671 OUTPUTCARRIER THRUSTBEARING RACE (NO. 3A)

262 OUTPUTC ARRIERANPUTINTERNALRING G EAR ASSEMBLY

263 OUTPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 4)
Copyright © 2008 ATSG

270 INPUTSUN G EAR
272 REVERSE AND 2-4 BRAKE C LUTCHHUB

Copyright © 2008 ATSG

Figure 110

Figure 112
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Planetary Gear Train (Cont'd)

11. Installnumber 6 A thrust bearing race onto the
input sun gear and hub, as shown in Figure 113
and retain with small amount of Trans-Jel®.
Note: This thrust bearing racefits in only
onedirection. Ensureitis flat on sun gear.

12. Install number 7 A thrust bearing race onto the
input sun gear and hub, as shown in Figure 113
and retain with small amount of Trans-Jel®.
Note: This thrust bearingracefits in only
onedirection. Ensureitis flat on sun gear.

13. Install number 8 A thrust bearing race onto the
high clutch hub, as shown in Figure 114, and
retain with small amount of Trans-Jel®.

14. Install number 7 thrust bearing onto back side
ofhigh clutch hub, as shown in Figure 114,
and retain with small amount of Trans-Jel®.

15. Setall of the pre-assembled gear train parts
aside for the final assembly process.

Component Rebuild
Continued on Page 64

Technical Service Information

273
3¢
2 e|e
0 o 8|8 88 274
i e R
°

o005

[CO 0

273 HIGH CLUTCHHUBTO SUN G EARTHRUSTBEARING (NO. 7)
274 HIGHCLUTCHHUBAND SHAFT
275 HIGH CLUTC HHUB THRUSTBEARING RACE (NO. 8A)
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Figure 114

270

269 INPUTSUN G EARTHRUSTBEARING RACE (NO. 6A)
270 INPUTSUN G EARAND 2-4 BRAKE C LUTC H HUB
271 SUN GEARTO CLUTC HHUBTHRUSTBEARING RACE (NO.7A)

Copyright © 2008 ATSG

Averyhearty " Thank You" to Frank Kuperman of
Phoenix Remanufactured Transmissions for
supplying us with the transaxles that made this
manual possible.

PhoenixX Remanufactured
Transmissions

(623) 936-1500
7310 W. Roosevelt #26
Phoenix, AZ 85043

www. phoenixhardparts.com

Figure 113
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DIRECT CLUTCH HOUSING EXPLODED VIEW

601 DIRECTCLUTCHHOUSING 609 DIREC TCLUTC H PISTO N RETURN SPRING

602 DIRECTCLUTCHHOUSING THRUSTBEARING (NO.13) 610 DIRECTCLUTCHRETURN SPRING RETAINER

603 REDUCTION SPRAG ASSEMBLY (28 ELEMENT) 611 DIRECTCLUTCH RETURN SPRING SNAPRING
604 REDUCTION SPRAG END BEARING 612 DIRECTCLUTCH STEELPLATE (4 REQUIRED)
605 REDUCTION SPRAG SNAPRING 613 DIRECTCLUTCHFRICTION PLATE (4 REQUIRED)
606 DIRECTCLUTCH PISTON OUTER SEAL 614 DIRECTCLUTCH "SELECTIVE"BACKING PLATE
607 DIRECTCLUTC H PISTO N ASSEMBLY 615 DIRECTCLUTCHBACKING PLATE SNAPRING

608 DIRECTCLUTCH PISTON INNER SEAL

Copyright © 2008 ATSG

Figure 115
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COMPONENT REBUILD (CONTD)
Direct Clutch Housing

1. Disassemble the direct clutch housing using
Figure 115 as a guide.

2.Clean all direct clutch parts thoroughly and dry
with compressed air.

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

4. Inspect check ball in the direct clutch piston
to ensure the ball is free (Should Rattle).

5.Install anew inner "D" ring seal into groove in
piston, as shown in Figure 116.

6. Install anew outer "D" ring seal into groove in
piston, as shown in Figure 116, and lube both
seals with small amount of Trans-Jel®.

7. Install the piston and seal assembly into direct
clutch housing, as shown in Figure 117.

8. Install the direct clutch piston return spring into
direct clutch housing, as shown in Figure 117.

9.Install the direct clutch piston return spring
retainer on top of the return spring, as shown
in Figure 117.

Technical Service Information

10. Using the proper adapters, compress the return
spring and retainer and install the snap ring
(See Figure 117).

Continued on Page 66

608

607

606

606 DIRECTCLUTCHPISTON OUTER "D"RING SEAL
607 DIRECTCLUTC H PISTO N ASSEMBLY
608 DIRECTCLUTCH PISTON INNER"D"RING SEAL

601

601 DIRECTCLUTCHHOUSING

607 DIREC TCLUTC H PISTO N ASSEMBLY

609 DIREC TCLUTC H PISTO N RETURN SPRING
610 DIRECTCLUTCHRETURN SPRING RETAINER
611 DIRECTCLUTCH RETURN SPRING SNAPRING

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 116 Figure 117
AUTOMATIC TRANSMISSION SERVICE GROUP 65




ATSG

Direct Clutch Housing (Cont'd)

11. Ensure that snap ring is fully seated in groove
and the retainer, as shown in Figure 118.

12. Install the direct clutch plates beginning with a
steel plate and alternating with friction plates,
as shown in Figure 119, until you have four of
cach installed, for the Mazda.

Note: All clutch plates should be soaked for
30minutes in the proper fluid for the vehicle
beforeinstallation.

13. Install the "selective" direct clutch backing
plate, as shown in Figure 119, with the flat
side facing down.

14. Install the direct clutch backing plate snap ring
asshown in Figure 119.

15. Check the direct clutch clearance using a feeler
between the backing plate and snapring, as
shown in Figure 120.

Note: Direct clutch clearance should be;
1.8mm-22mm (070" -.087").

16. Change "selective" backing plate as necessary

Technical Service Information

615

614

using the chart in Figure 120.
—613
Continued on Page 67 612 —
Ensure That Snap Ring

Is Properly Seated In

Groove And Retainer 601
601 DIRECTCLUTC HHOUSING
612 DIREC TCLUTC H STEELPLATE (4 REQ UIRED)
613 DIRECTCLUTCHFRICTION PLATE (4 REQ UIRED)
614 DIRECTCLUTC H"SELEC TIVE"BAC KING PLATE
615 DIREC TCLUTC HBACKING PLATE SNAPRING

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 118 Figure 119
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Direct Clutch Housing (Cont'd)

17. Turn the direct clutch housing over, as shown
in Figure 121, and install the number 13 thrust
bearing with the black side facing up.

18. Install the reduction sprag assembly into direct
clutch housing, with the "lips" facing up, as
shown in Figure 121.

19. Install the reduction sprag end bearing into the
direct clutch housing, as shown in Figure 121.
Note: Thereis only one end bearing used
with this sprag.

20. Install the reduction sprag end bearing snap
ring, as shown in Figure 121.

21. Set the completed direct clutch housing aside
for the final assembly process.

Note: Check for the proper spragrotation, as
shown in Figure 121.

Component Rebuild
Continued on Page 68

601 DIRECTCLUTCHHOUSING

602 DIRECTCLUTCHHOUSING THRUSTBEARING (NO.13)
603 REDUCTION SPRAG ASSEMBLY (28 ELEMENT)

604 REDUCTION SPRAG END BEARING

605 REDUCTION SPRAG SNAPRING

Direct Clutch Clearance Should Be
1.8mm - 2.2mm (070" -.087")

Selective Direct Clutch Backing Plates

After Installation Direct Clutch Housing
Should Freewheel Counter-Clockwise
And Lock Clockwise

4.0mm (157") 4.2mm (165")
4.4mm (173") 4.6mm (181")
4.8mm (189") 5.0mm (197")
Copyright © 2008 ATSG " Copyright © 2008 ATSG
Figure 120 Figure 121
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LOW/REVERSE CLUTCH EXPLODED VIEW

246
IR 246
%, =
! \0 / Rear View ‘
{
P
|
!
INSTALL WITH STEP
FACING DOWN
246 LOW/REVERSE C LUTCHBACKING PLATE 253 LOW/REVERSE APPLY PISTON OUTER "D"RING SEAL
247 LOW/REVERSE FRIC TION PLATES 254 LOW/REVERSE C LUTC HAPPLY PISTON
248 LOW/REVERSE STEEL PLATES 255 LOW/REVERSE APPLY PISTON INNER "D"RING SEAL
249 LOW/REVERSE "SELEC TIVE" PRESSURE PLATE 256 LOW/REVERSE C LUTC HPISTO N RETAINER
250 LOW.REVERSE "CONE"CUSHION PLATE 257 LOW/REVERSE PISTO N RETAINER SNAP RING
251 LOW/REVERSE PISTO N RETURN SPRING SEAT
252 LOW/REVERSE PISTO N RETURN SPRING
Copyright © 2008 ATSG

Figure 122
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COMPONENT REBUILD (CONTD)

Low And Reverse Clutch

1. Disassemble the low and reverse clutch using 5.Place all other low and reverse parts aside for
Figure 122 as a guide. the final assembly process.

2.Clean all low and reverse parts thoroughly and Note: Startthelowandreverse friction plates
dry with compressed air. soaking in the proper fluid at this time.

3. Inspect all low and reverse clutch parts for any 6. Place the low and reverse clutch retainer on a
wear and/or damage, replace as necessary. flat work surface, as shown in Figure 123.

4. The only parts to pre-assemble are the low and 7.Install the inner "D" ring seal onto the low and
reverse retainer, apply piston and seals. reverse piston, as shown in Figure 123.

8. Install the outer "D" ring seal onto the low and
reverse piston, as shown in Figure 123.

9. Lubricate both of the seals with a small amount
of Trans-Jel®, and install the piston assembly
into the low and reverse retainer, as shown in

255 .
Figure 123.

/- _\ 10. Setcompleted low and reverse clutch retainer

aside for the final assembly process, as shown

in Figure 124.

254

253

COMPLETED LOW AND REVERSE RETAINER

256

253 LOW/REVERSE APPLY PISTON OUTER"D"RING SEAL
254 LOW/REVERSE C LUTCH APPLY PISTON
255 LOW/REVERSE APPLY PISTON INNER "D"RING SEAL

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 123 Figure 124
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Technical Service Information

LOW CLUTCH HOUSING EXPLODED VIEW

232 LOWCLUTCHHOUSING TO CASE THRUSTBEARING (NO. 1) 240 LOW CLUTCH BALANCE PISTON SNAPRING
233 LOWCLUTCHHOUSING 241 LOWCLUTCH"CONE"CUSHION SPRING

234 LOWCLUTCHPISTON O UTER LIP SEAL 242 LOW CLUTCHFRICTION PLATES (6 REQ UIRED)
235 LOWCLUTCHPISTON 243 LOW CLUTC H STEELPLATES (6 REQUIRED)
236 LOWCLUTCHPISTON INNER"D"RING 244 LOW CLUTCH "SELEC TIVE"BACKING PLATE
237 LOW CLUTCHPISTO N RETURN SPRING 245 LOW CLUTCHBACKING PLATE SNAPRING

238 LOWCLUTCHBALANCEPISTON OUTER"D"RING SEAL
239 LOWCLUTCHBALANCEPISTON

Copyright © 2008 ATSG
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Figure 125
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COMPONENT REBUILD (CONTD)
Low Clutch Housing

1. Disassemble the low clutch housing, using
Figure 125 asa guide.

2.Clean all low clutch housing parts thoroughly
and dry with compressed air.

3. Inspectall low clutch housing parts for any
wear and/or damage.

4.Install new "D" ring seal on the low clutch
balance piston, as shown in Figure 126, and
lube with small amount of Trans-Jel®.

Technical Service Information

5.Install new inner "D" ring seal on low clutch
apply piston, as shown in Figure 127.

6. Install new outer "lip" seal on the low clutch
apply piston, as shown in Figure 127, and lube
both seals with small amount of Trans-Jel®.

7. Install the low clutch piston and seal assembly
into the low clutch housing (See Figure 128).

Continued on Page 72

239

238

238 LOWCLUTCHBALANCEPISTON OUTER "D"RING SEAL
239 LOWCLUTCHBALANCEPISTON .
Copyright © 2008 ATSG

Figure 126
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234 LOW CLUTCH PISTON O UTER LIP SEAL
235 LOWCLUTCHPISTON

236 LOWCLUTCHPISTON INNER "D"RING
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233 LOWCLUTCHHOUSING
235 LOWCLUTCHPISTON
237 LOW CLUTCH PISTO N RETURN SPRING
239 LOWCLUTCHBALANCEPISTON
240 LOWCLUTCHBALANCEPISTON SNAPRING
Copyright © 2008 ATSG

Figure 127

Figure 128

AUTOMATIC TRANSMISSION SERVICE GROUP 7




P4nT1sc Technical Service Information

J

245

244

242+ SR s

241

233

=

=—— 7o,
[=R=—Nr=—Y K=] ¥
> oo olole/?

o o oo,
= > oo
— > o \ol/E/
o o O\ o
— — —\S

=)
[ = =[]

233 LOWCLUTCHHOUSING

241 LOWCLUTCH"CONE"CUSHION SPRING

242 LOWCLUTCHFRICTION PLATES (6 REQUIRED)
243 LOW CLUTC H STEELPLATES (6 REQUIRED)
244 LOWCLUTCH "SELEC TIVE"BACKING PLATE
245 LOW CLUTCHBACKING PLATE SNAPRING

Copyright © 2008 ATSG

Figure 129

Low Clutch Housing (Cont'd)
8. Install the low clutch piston return spring, as

shown in Figure 128.

9. Install the low clutch balance piston inside of

the low apply piston, as shown in Figure 128.

10. Compress the low clutch balance piston using

the proper adapters and install the snap ring,
as shown in Figure 128.

11.Install the low clutch "cone" cushion spring

so the outside diameter will contact the steel
plate and the inside diameter will contact the
piston, as shown in Figure 129.

12. Install the low clutch plates beginning with a

steel plate and alternating with a friction plate
until you have installed six of each, as shown
in Figure 129.

Note: All clutch plates should be soaked for
30 minutes in the proper fluid for the vehicle,
beforeinstallation.

13. Install the "selective" low clutch backing plate

as shown in Figure 129.

14. Install the low clutch backing plate snap ring,

as shown in Figure 129.

Continued on Page 73
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Low Clutch Housing (Cont'd)

15. Measure low clutch clearance using a feeler
gage, as shown in Figure 130.

Note: Lowclutch clearance should be;
1.1mm- 1.3mm (043" -.051").

16. Change selective backing plate as necessary
using the chart in Figure 130.

17. Turn the low clutch housing over and install
the number 1 thrust bearing, with the black or
gold side facingup, as shown in Figure 131,
and retain with a small amount of Trans-Jel®.

18. Set the completed low clutch housing aside for
the final assembly process (See Figure 132).

Technical Service Information
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Continued on Page 74
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232 LOWCLUTCHHOUSING TO CASE THRUSTBEARING (NO. 1)
233 LOWCLUTCHHOUSING

Copyright © 2008 ATSG

Figure 131
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COMPLETED LOW CLUTCH HOUSING

Copyright © 2008 ATSG

Low Clutch Clearance Should Be
1.Imm - 1.3mm (043" -.051")

Selective Low Clutch Backing Plates

3.8mm ((150")

3.9mm (154")

4.0mm (157")

4.1mm (161")

4.2mm (165")

4.3mm (169")

4.4mm (173")

4.5mm (177")

4.6mm (181")

Copyright © 2008 ATSG

Figure 130
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HIGH AND REVERSE CLUTCH HOUSING EXPLODED VIEW
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101 REVERSE CLUTCHHOUSING ASSEMBLY 1710 HIGHCLUTC HBALANCEPISTON SNAPRING
102 REVERSE CLUTCHPISTON OUTER"D"RING SEAL 111 HIGHCLUTCH FRIC TION PLATES
103 HIGH CLUTCHHOUSING REVERSE PISTO N ASSEMBLY 112 HIGHCLUTC H STEEL PLATES
104 REVERSE CLUTCHPISTON INNER"D"RING SEAL 113 HIGHCLUTCHBACKING PLATE
105 HIGHCLUTCHPISTON OUTER "D"RING SEAL 114 HIGHCLUTCHBACKING PLATE SNAPRING
106 HIGHCLUTCHPISTON 115 REVERSE C LUTC H STEEL PLATES
107 HIGHCLUTCHPISTON INNER"D"RING SEAL 116 REVERSE C LUTCH FRIC TION PLATES
108 HIGH CLUTC HPISTO N RETURN SPRING 117 REVERSE C LUTCHBACKING PLATE
109 HIGHCLUTCHBALANCEPISTON 118 REVERSE C LUTCHBACKING PLATE SNAPRING
Copyright © 2008 ATSG
Figure 133
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Technical Service Information

"1ST DESIGN"
" Do Not Use”

Piston Stops
Higher

Small Chamfer

"2ND DESIGN"
" Mazda Number”
FP03-19-480

Piston Stops

Shorter Larger Chamfer

Copyright © 2008 ATSG

Figure 134

COMPONENT REBUILD (CONTD)
High And Reverse Clutch Housing

1. Disassemble high and reverse clutch housing
using Figure 133 asa guide.

2.Clean all high and reverse clutch housing parts
thoroughly and dry with compressed air.

3. Inspect all high and reverse clutch housing
parts for any wear and/or damage, replace as
necessary.

102 REVERSECLUTCHPISTON OUTER"D"RING SEAL
103 HIGH CLUTCHHOUSING REVERSE PISTO N ASSEMBLY
104 REVERSECLUTCHPISTON INNER"D"RING SEAL

4. Check to ensure that you have a 2nd design
reverse piston, as shown in Figure 134.

Note: "Do Not" use Istdesign piston.

5. Install new inner and outer "D" ring seals onto
the reverse piston, as shown in Figure 135, and
lube with small amount of Trans-Jel®.

6. Install new inner and outer "D" ring seals onto
the high clutch piston, as shown in Figure 136,
and lube with small amount of Trans-Jel®.

Continued on Page 76
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106

105 HIGHCLUTCHPISTON OUTER"D"RING SEAL
106 HIGHCLUTCHPISTON
107 HIGHCLUTCHPISTON INNER "D"RING SEAL

Copyright © 2008 ATSG

Figure 135

Figure 136
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109

106

Technical Service Information

High And Reverse Clutch Housing (Cont'd)

7. Install the high clutch housing/reverse piston
assembly into the reverse clutch housing, as
shown in Figure 137.

8. Install the high clutch apply piston into high
clutch housing/reverse piston assembly, as
shown in Figure 137, and ensure thatboth of
the pistons are fully seated.

9.Install the return spring assembly, as shown in
Figure 137.

10. Install the high clutch balance piston on top of
return spring, as shown in Figure 137.

11. Compress the balance piston and return spring
using the proper adapters and install the snap
ring, as shown in Figure 137.

12. Release the compression, remove compression
tools and ensure that snap ring is properly and
fully seated, as shown in Figure 138.

Continued on Page 77
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101 REVERSE CLUTCHHOUSING ASSEMBLY
103 HIG H C LUTC H HO USING /REVERSE PISTO N ASSEMBLY
106 HIGH CLUTCH PISTON
108 HIG H C LUTC H PISTO N RETURN SPRING
109 HIGH C LUTCH BALANCE PISTON
110 HIG H C LUTC H BALANCE PISTO N SNAPRING
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 137 Figure 138
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High And Reverse Clutch Housing (Cont'd)

13. Install the high clutch plates beginning with a
steel plate and alternating with friction plates
until you have installed five of each, as shown
in Figure 139.
Note: All clutch plates should be soaked for
30 minutes in the proper fluid for the vehicle
beforeinstallation.
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101 HIGHAND REVERSE CLUTCHHOUSING ASSEMBLY
107 HIGH CLUTC H STEEL PLATES

108 HIGHCLUTCHFRICTION PLATES

109 HIGHCLUTCHSELEC TIVE BACKING PLATE

110 HIGHCLUTCHBACKING PLATE SNAPRING

14. Install the selective high clutch backing plate,

as shown in Figure 139.

15. Install the high clutch backing plate snap ring,

as shown in Figure 139.

16. Measure high clutch clearance using a feeler
gage, as shown in Figure 140.
Note: High clutch clearance should be;
0.8mm- 1. Imm (031" -.043").

17. Change the selective high clutch backing plate

as necessary using the chart in Figure 140.

Continued on Page 78
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High Clutch Clearance Should Be
0.8mm - 1. 1mm (031" -.043")

Selective High Clutch Backing Plates

3.0mm (118")

32mm (126")

34mm (134")

3.6mm (142")

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 139 Figure 140
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High And Reverse Clutch Housing (Cont'd)
18. Install the reverse clutch plates beginning with

asteel plate and alternating with frictions until
you have installed two of each plate, as shown
in Figure 141.

Note: All clutch plates should be soaked for
30 minutes in the proper fluid for the vehicle
beforeinstallation.

o= 101

101 HIGHAND REVERSE CLUTCHHOUSING ASSEMBLY

Technical Service Information

19. Install reverse clutch selective backing plate,
asshown in Figure 141.

20. Install reverse clutch backing plate snap ring,
asshown in Figure 141.

21. Measure reverse clutch clearance using feeler
gage between backing plate and snapring, as
shown in Figure 142.

Note: Reverse clutch clearance should be;
0.35mm 0.8mm (020" -.031").

22. Change selective backing plate as necessary
using the chartin Figure 142.

Continued on Page 79

Reverse Clutch Clearance Should Be
0.5mm - 0.8mm (020" -.031")

Selective Reverse Clutch Backing Plates

78

115 REVERSE CLUTC H STEEL PLATES mm " mm "
116 REVERSE CLUTCH FRIC TION PLATES 3.6 (142 ) 3.8 (]50 )
117 REVERSE C LUTC H SELEC TIVE BACKING PLATE 4.0mm (157") 42mm ( 165")
118 REVERSE CLUTCHBACKING PLATE SNAPRING
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 141 Figure 142
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High And Reverse Clutch Housing (Cont'd)

23. Install the number 8 thrust bearing inside the
high and reverse clutch housing, as shown in
Figure 143, and retain with a small amount of
Trans-Jel®.

24. Turn the high and reverse clutch housing over,
as shown in Figure 144, and install number 9
thrust bearing and number 9A thrust bearing
race, retain with a small amount of Trans-Jel®.

25. Set completed high and reverse clutch housing
assembly aside for the final assembly process.

Component Rebuild
Continued on Page 80

Technical Service Information

48 END COVER THRUSTBEARING RACE (NO. 9A)
49 END COVER THRUSTBEARING (NO.9)
Copyright © 2008 ATSG

Figure 144

276 HIGHCLUTC HHUBTHRUSTBEARING RACE (NO. 8A)
Copyright © 2008 ATSG

Averyhearty " Thank You" to Frank Kuperman of|
Phoenix Remanufactured Transmissions for
supplying us with the transaxles that made this
manual possible.

PhoenixX Remanufactured
Transmissions

(623) 936-1500
7310 W. Roosevelt #26
Phoenix, AZ 85043

www. phoenixhardparts.com

Figure 143
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OIL PUMP ASSEMBLY EXPLODED VIEW

309

305

306

301

302
304

301 OILPUMPTO CONVERTERHOUSING "O"RING SEAL 307 OILPUMP STATO R SHAFTBUSHING
302 OILPUMPCONVERTER SEAL 308 OILPUMPCOVERAND STATOR SHAFTASSEMBLY
303 OILPUMPBODY 309 OILPUMPCOVERTO OILPUMPBOLTS (8 REQUIRED)

304 OILPUMPBODYBUSHING
305 OILPUMPOUTERGEROTOR
306 OILPUMPINNERGEROTOR

Copyright © 2008 ATSG

Figure 145
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COMPONENT REBUILD (CONTD)
Oil Pump Assembly

1. The Oil Pump Assembly has the Gerotor style
pump gears, without a pump cresent, as shown
in Figure 145.

2. Disassemble the oil pump by removing the 8
retaining bolts, as shown in Figure 145, then
removing the oil pump cover.

3. Mark the inner and outer gerotor with some
type of a permanent marker, like a "Sharpie",
before removalfrom the pump body, as shown
in Figure 146, so that they can be re-installed
with the same side facing up as original.

Note: " Do Not" scratch or dentthem for
Identification (SeeFigure 146).

4.Remove and discard the converter seal and the
pump body to converter housing "O" ring seal.

5. Clean all oil pump parts thoroughly and dry

Technical Service Information

Straight Edge

with compressed air.
6. Inspectall oil pump parts thoroughly for any Oil Pump Specifications
wear and/or damage. COMPONENT SPECIFICATION
7. Measure the gear to face clearance using feeler INNER G EAR TO FACE .0008" - .0015"
gage and straight edge, as shown in Figure 147. OUTER GEAR TO FACE 0008 - .002"
8. Measure the outer geal‘ to body Wlth the feeler OUTER GEAR TO BODY 004" - .006"
gage and use the specifications that are shown
in Figure 147 to determine replacement needs. Copyright © 2008 ATSG
9. Install new pump body bushing as necessary, ;
as shown in Figure 148, using proper driver. Figure 147
Note: Step on inside diameter of the bushing
faces the gears, as shown in Figure 148.
Continued on Page 82
Permanent Marks
With "Sharpie" On S A
Both Inner And Outer 304

Copyright © 2008 ATSG

303

303 OILPUMPBODY
304 OILPUMPBODYBUSHING

Copyright © 2008 ATSG

Figure 146

Figure 148
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WSTAKE" IN Oil Pump Assembly
PLACE 10. Stake the new pump body bushing in place,
as shown in Figure 149, using a small punch.

11. Turn the oil pump body over and install a new
converter hub seal, as shown in Figure 150,
using the proper seal driver.

12. Lubricate the inner and outer gerotor with the
proper fluid for the vehicle and install them in
the oil pump body, as shown in Figure 151.
Note: Permanent marks with " Sharpie"
previously made on gearset must face up, as
shown in Figure 151.

Continued on Page 83

INSTALLED WITH THE
"STEP" FACING
THE INNER GEROTOR Copyright © 2008 ATSG
Figure 149

Permanent Marks
With "Sharpie”

203 Facing Up

306

305

302 OILPUMPCONVERTER SEAL
303 OILPUMPBODY

Copyright © 2008 ATSG
Figure 150 303

303 OILPUMPBODY
305 OILPUMPOUTERGEROTOR
306 OILPUMPINNERGEROTOR

Copyright © 2008 ATSG

Figure 151
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Oil Pump Assembly TORQUE 0IL PUMP BOLTS TO
13. Install oil pump cover and stator shaft assembly 10 N-M (90 IN.LB.)

onto oil pump body, as shown in Figure 152.

14. Install the eight Smm allen head retaining bolts,
as shown in Figure 152, and hand tighten only.

15. Now torque the eight Smm allen head bolts to
10N'm (90in.lb.), as shown in Figure 153,
using a criss-cross pattern.

16. Install the oil pump body to converter housing
"O" ring seal, as shown in Figure 154, and lube
with a small amount of Trans-Jel®.

17. Setthe completed oil pump assembly aside for
the final assembly process.

Component Rebuild
Continued on Page 84

Copyright © 2008 ATSG
Figure 153

309

301

303 OILPUMPBODYAND G ERO TORASSEMBLY

308 OILPUMPC OVERAND STATO R SHAFTASSEMBLY 301 OILPUMPTO CONVERTERHOUSING "0"RING SEAL
309 OILPUMPCOVERTO OILPUMPBOLTS (8 REQUIRED)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 152 Figure 154
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MAZDA JF506E VALVE BODY EXPLODED VIEW

13

64

60,

(@)
4 =

<

S

&

SN\

o

C)

21

N
- 80

(=

&

)

S
Q

Copyright © 2008 ATSG

See Legend In Figure 157
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Figure 155
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MAZDA JF506E "SUB LOWER" AND "LOWER" VALVE BODY EXPLODED VIEW
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See Legend In Figure 157
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Figure 156
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50 MAZDA JF506E "INTERNAL" VALVE BODY EXPLODED VIEW
51
52
53
Internal
Valve Body
54
1 VALVEBODYBRACKET 33 PRESSURE MODIFIER VALVE TRAIN
2 VALVEBODYBOLT 37MMLENG TH 34 TORQUE C ONVERTER PRESSURE REG ULATO R VALVE TRAIN
3 NUTFORVALVEBODYBOLTFROMBO TTO M 35 THROTILE AC CUMULATOR "A" VALVE TRAIN
4 VALVEBODYBOLT 67MMLENG TH 36 ACCUMULATORCONTRO LVALVE "A"VALVE TRAIN
5 VALVEBODYBOLT 9OMM LENG TH 37 THROTILE AC CUMULATOR"C"VALVE TRAIN
6 VALVEBODYBOLT 24MM LENG TH 38 ACCUMULATORCONTRO LVALVE "C"VALVE TRAIN
7 LINE PRESSURE SOLENOID (DUTY CYCLE) 39 REDUCTION REDUCING VALVE TRAIN
8 HIGHCLUTCHSOLENOID (DUTY CYCLE) 40 REDUCTION TIMING VALVE TRAIN
9 NEUTRALSHIFTSOLENOID (ON/OFF) 47 LINE PRESSURE RELIEF BALLAND SPRING
10 2/4 BRAKESOLENOID (DUTYCYCLE) 42 PRESSURE REG ULATOR VALVE TRAIN
11 SUBLOWERVALVEBODY CASTING 43 VALVEBODYBOLT 75MMLENGTH (BLACKIN COLOR)
12 PILOTFILTER WITH "LEAF" SPRING 44 ACCUMULATOR CONTRO LVALVE "B"VALVE TRAIN
13 SPACERPLATE "A"WITH G ASKETS 45 VALVEBODYBOLT 105.5MM LENGTH (BLACKINCOLOR)
14 2/4 BRAKE SOLENOID BRASSRETAINING BRAC KET 46 THRO TILEAC C UMULATOR"B" VALVE TRAIN
15 COILSPRING LOADED FILTERS (2 REQUIRED) 47 HIGHCLUTCHAC CUMULATORPISTO N AND SPRING
16 TCC SOLENOID (DUTY CYCLE) 48 LOWCLUTCHAC CUMULATORPISTON AND SPRING
17 SHIFTSOLENOID "A" (ON/OFF) 49 SHIFTVALVE"C"VALVE TRAIN
18 REDUCTION TIMING SOLENOID (ON/OFF) 50 SHIFTVALVE"A"VALVE TRAIN
19 SHIFTSOLENOID "B" (ON/OFF) 51 TCC CONTRO LVALVE TRAIN
20 SHIFTSOLENOID "C" (ON/OFF) 52 NEUTRALSHIFTVALVE TRAIN
21 LOWERVALVEBODY CASTING 53 MANUALSHIFTVALVE
22 MANUALSHIFTVALVE 54 PILOTVALVE TRAIN
23 SPACERPLATE "B" (NO GASKETSUSED) 55 AC CUMULATOR SWITC H VALVE TRAIN
24 INTERNALVALVEBODY CASTING 56 NEUTRALCONTRO LVALVE TRAIN
25 PLASTIC CHECKBALL (.218"DIAMETER, 5REQ UIRED) 57 REVERSE INHIBITVALVE TRAIN
26 STEELCHECKBALL (.218"DIAMETER, 4 REQ UIRED) 58 SHIFTVALVE "B"VALVETRAIN
27 INTERNALVALVEBODY FLATSC REEN (2 REQUIRED) 59 FAILSAFE VALVE TRAIN
28 SPACERPLATE"C"WITHBONDED G ASKETS 60 INTERNALCONNECTORRETAINING BRACKET
29 HIGHCLUTCHSOLENOID BRASSRETAINING BRACKET 61 INTERNALSOLENOID WIREHARNESSC LIP
30 PLASTIC CHECKBALL (.218"DIAMETER, 4 REQ UIRED) 62 INTERNAL SPEED SENSORWIRE HARNESS C LIP
31 UPPERVALVE BODY CASTING 63 INTERNAL SPEED SENSORWIRE HARNESS C LIP
32 MODIFIERAC CUMULATOR VALVE TRAIN 64 VALVEBODYTO CASEBOLT 9OMMLONG (SILVERIN COLOR)
Copyright © 2008 ATSG
Figure 157
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MAZDA SMALL PARTS AND CHECKBALL LOCATIONS

@ =Plastic Ball .218" Diameter
© =Steel Ball 218" Diameter
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Technical Service Information

INDIVIDUAL VALVE DESCRIPTION

Valve Train Function

Reduces oil pump discharge pressure according to pressure
modifier pressure and adjusts to line pressure.

Reduces pilot pressure according to throttle pressure and
adjusts to pressure modifier pressure.

Reduces line pressure and adjusts the pilot pressure.

Reduces line pressure and adjusts to accumulator control

pressure.

Reduces line pressure and adjusts to torque converter
pressure.

Controls low clutch operating pressure.

Adjusts line pressure to reduction reducing pressure for
optimum control of reduction brake pressure operation.

Prevents line pressure from exceeding a specified level.

Applies or releases torque converter clutch according to
operation of TCC solenoid.

Switches oil path according to shift solenoid operation to

perform automatic shifting of 1st thru 5th gear.

Switches oil path of high clutch, low clutch and reverse brake.

When vehicle is in forward motion and mistakenly shifted to
reverse, it shifts to N position according to N shift solenoid.

Switches oil path of low clutch pressure based on 2-4 brake
solenoid operation.

Directs line pressure to each control valve according to gear
selector position.

Switches timing of reduction brake operation when depressing
acceleratorin 5th gear, and when the selector lever is shifted
from D to 3, or 2 to force engine braking.

Reduces pulsation of control pressure to accumulator control
valve "B"

Reduces pulsation of control pressure to accumulator control
valve"C"

Regulates pressure to low clutch for smoother operation.

Regulates pressure to high clutch for smoother operation.

Copyright © 2008 ATSG
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Figure 159
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34

as\,‘)‘\“l@\

6 VALVEBODYBOLT 24MMLENG TH
7 LINE PRESSURE SOLENOID
11 SUBLOWER VALVEBODY CASTING
32 MODIFIERAC C UMULATOR VALVE TRAIN
33 PRESSURE MODIFIER VALVE TRAIN
34 TORQUE C ONVERTER PRESSURE REG ULATOR VALVE TRAIN
35 THRO TILEAC CUMULATOR "A" VALVE TRAIN
36 ACCUMULATORCONTRO LVALVE "A" VALVE TRAIN
37 THROTILEAC CUMULATOR"C " VALVE TRAIN
38 ACCUMULATORCONTRO LVALVE "C " VALVE TRAIN

Copyright © 2008 ATSG

Figure 160

Resistance Should Be
261032 0Ohms

Copyright © 2008 ATSG

Figure 161

COMPONENT REBUILD (CONTD)
Valve Body Assembly

1. Disassemble the valve body assembly using
Figure 155 asa guide.

Note: Tagthe High and LowAccumulator
piston springs asyou remove them, as there
aredifferent calibrations, andno information
available for identification.

2. Clean valve body component parts thoroughly
and dry with compressed air.

3. Starting with the sub lower valve body, shown
in Figure 160, disassemble and place valves,
springs, bore plugs and retainers in appropriate
trays exactly as they were removed.

4. Clean sub lower valve body parts thoroughly
and dry with compressed air.

5.Assemble sub lower valve body parts exactly
as shown in Figure 160, and lube with ATF as
they are installed.

Note: Install the retainers exactly as shown
in Figure 160, astheyinstall in different
directions through out the valve body.

6. Check the line pressure solenoid for the proper
resistance, as shown in Figure 161.

Continued on Page 90
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Valve Body Assembly (Cont'd)

7. Installnew "O" rings, lube with ATF, and install
onlythe pressure control solenoid, as shown in
Figure 160. Torque bolts to 10 N-m (88 in.1b).
Note: Remaining 3 solen oids must wait for
final valve body assembly.

COMPLETED SUB LOWER VALVE BODY ASSEMBLY

Copyright © 2008 ATSG

Figure 162

Technical Service Information

8. Setcompleted sub lower valve body assembly
aside for final valve body assembly, as shown
in Figure 162.

9. Disassemble the lower valve body, as shown in
Figure 163, and place the valves, bore plugs
and retainers in appropriate trays exactly as
they were removed.

10. Clean lower valve body parts thoroughly and
dry with compressed air.

11. Assemble lower valve body parts exactly as
they are shown in Figure 163, and lube with
proper ATF as they are installed.

Note: Install theretainers exactly as shown
in Figure 163, astheyinstall in different
directions through out the valve body.

12. Install the flat valve body screen into position
as shown in Figure 163.

Continued on Page 91

39

FLAT VALVE
BODY SCREEN

21 LOWERVALVE BODY CASTING
44 39 REDUCTION REDUCING VALVE TRAIN
40 REDUCTION TIMING VALVE TRAIN

41 LINE PRESSURE RELIEF BALLAND SPRING
42 PRESSURE REG ULATOR VALVE TRAIN

44 ACCUMULATORCONTRO LVALVE "B"VALVE TRAIN
46 THRO TTLEAC CUMULATOR "B" VALVE TRAIN

—\

47 HIGHCLUTCHAC C UMULATORPISTON AND SPRING
48 LOWCLUTCHAC CUMULATORPISTON AND SPRING

49 SHIFTVALVE"C"VALVE TRAIN Copyright © 2008 ATSG

Figure 163
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Valve Body Assembly (Cont'd)

13. Install two new scarf-cut seal rings on both the
high and the low clutch accumulator pistons, as
shown in Figure 164, and ensure the scarf-cut
is configured properly.

14. Lubricate both pistons and seals with a small
amount of the proper ATF and install them into
the bores, as shown in Figure 163.

15. Installnew "O" ring on both the high and the
low clutch accumulator covers, as shown in
Figure 164, and lube with small amount of the
proper ATF for thr vehicle.

16. Install both high and low clutch accumulator
springs, that were previously labeled, in their
proper positions, as shown in Figure 163.

17. Install high clutch accumulator cover, using
care so as not to damage the "O" ring.

18. Compress the cover and install the snap ring
shown in Figure 163.

19. Install low clutch accumulator cover, using
care so as not to damage the "O" ring.

20. Compress the cover and install the snap ring
shown in Figure 163.

21. Ensure that the flat valve body screen is still
inplace, as shown in Figure 165, and set the
completed lower valve body aside for the final
valve body assembly process.

Continued on Page 92
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COMPLETED LOWER VALVE BODY ASSEMBLY

FLAT VALVE BODY
SCREEN IN PLACE
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Figure 165

High and Low Clutch
Accumulator Piston

High and Low Clutch
Accumulator Cover

C
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Averyhearty " Thank You" to Frank Kuperman of
Phoenix Remanufactured Transmissions for
supplying us with the transaxles that made this
manual possible.

PhoenixX Remanufactured
Transmissions

(623) 936-1500
7310 W. Roosevelt #26
Phoenix, AZ 85043

www. phoenixhardparts.com

Figure 164
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50 MAZDA JF506 "INTERNAL" VALVE BODY EXPLODED VIEW
o1 I " % "AN
. N
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53 (G(’(o | ' 20
A Q) 5
Internal
Valve Body
59
S
N ‘&h\\\\‘\\\ Ny :«\\“\‘\\ =
58
54 55
24 INTERNALVALVE BODY CASTING 53 MANUALSHIFTVALVE 56
25 PLASTIC CHECK BALL (218" DIAMETER, 5 REQ UIRED) 54 PILOTVALVE TRAIN
26 STEELCHECKBALL (.218"DIAMETER, 4 REQ UIRED) 55 AC C UMULATOR SWITC H VALVE TRAIN
27 INTERNALVALVE BO DY FLATSC REEN 56 NEUTRALC ONTRO LVALVE TRAIN
50 SHIFTVALVE "A" VALVE TRAIN 57 REVERSE INHIBITVALVE TRAIN
51 TCC CONTROLVALVE TRAIN 58 SHIFTVALVE "B" VALVE TRAIN
52 NEUTRALSHIFTVALVE TRAIN 59 FAILSAFE VALVE TRAIN Copyright © 2008 ATSG
Figure 166
Valve Body Assembly (Cont'd)
22. Disassemble the internal valve body, as shown 25. Install the flat valve body screen into position,
inFigure 166, and place valves, bore plugs as shown in Figure 166.
and retainers in appropriate trays exactly as Note: Therearetwo of these flat screens in
they were removed from casting. the Mazda units.
Note: Thereisnoneedtoremovethe bore 26. Install the manual valve into the internal valve
plug andretainer identified with an " A" in body in the direction shown in Figure 166.
Figure 166, asthe valveisremoved from 27.Install an appropriate size clevis pin into the
opposite side. groove in the exposed end of manual valve, as
23. Clean all internal valve body parts thoroughly shown in Figure 167.
and dry with compressed air. Note: Thisis a temporary measurethat will
24. Assemble internal valve body parts exactly as assistin installing the completed valve body
they are shown in Figure 166, and lube with on theunit, asitis a "blind" process. This
the proper ATF as they are installed. clevis pin must be removed before the oil
Note: Install the retainers exactly as shown pan isinstalled. This will also keepyou from
in Figure 166, astheyinstallin different losing the manual valve.

directions through outthe valve body.
Continued on Page 93
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Valve Body Assembly (Cont'd)

28. Install the four steel check balls in their proper
positions, as shown in Figure 168.

29. Install the five plastic check balls in their
proper positions, as shown in Figure 168.

30. Ensure that the flat screen is still in position,
as shown in Figure 169, and setthe completed
internal valve body assembly aside for final
valve body assembly.
Note: Set aside with the check ball side facing
up so asnottolosethe check balls.

Continued on Page 94
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@ = Plastic Ball .218" Diameter, 5 Required
© =Steel Ball .218" Diameter, 4 Required

Copyright © 2008 ATSG

Figure 168

COMPLETED INTERNAL VALVE BODY ASSEMBLY

FLAT SCREEN
IN PLACE

CLEVISPIN ON

MANUAL VALVE

(TEMPORARY)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 167 Figure 169

AUTOMATIC TRANSMISSION SERVICE GROUP 93




ATSG

Valve Body Assembly (Cont'd)

31.Install one 67mm bolt and one 90mm valve
body bolt through the upper valve body casting
asshown in Figure 171.
Note: Theholes in components thatthese
bolts go through have a very close tolerance
and act much like alignment dowels.

32.Lay the assembly on a flat work surface with
the worm track side facing up, as shown in
Figure 171.

33. Install four plastic check balls in their proper
locations, as shown in Figure 170.

34.Install spacer plate "C" with bonded gaskets
over the two bolts and onto the upper valve
body, as shown in Figure 171.

35. Install the completed internal valve body over
the two bolts and onto spacer plate "C", as
shown in Figure 171, and ensure flat screen
and check balls are still in position.

Note: Do notremove the clevis pin from
manual valve at this time.

36. Install spacer plate "B" over the two bolts, as
shown in Figure 171.

Note: Thereare "No" gaskets used with
spacer plate "B".

Continued on Page 95
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@ =Plastic Ball .218" Diameter, 4 Required
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4 VALVEBODYBOLT 67MMLENG TH
5 VALVEBODYBOLT 9OMM LENG TH
23 SPACERPLATE"B" (NO G ASKETSUSED)
24 INTERNALVALVE BODY CASTING
28 SPACERPLATE"C"WITH BONDED G ASKETS
30 PLASTIC CHECKBALL (.218"DIAMETER, 4 REQUIRED)
31 UPPERVALVEBODYCASTING

Copyright © 2008 ATSG

Figure 170

Figure 171
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Valve Body Assembly (Cont'd)

37.Install completed lower valve body assembly
over the two bolts, on top of spacer plate "B",
as shown in Figure 172, and ensure that flat
valve body screen s still in place.

38. Install the two tapered coil spring loaded filters
into their pockets in the lower valve body, with
the spring side down, as shown in Figure 173.

39. Install spacerplate "A" with bonded gaskets
over one bolt onto the lower valve body, as
shown in Figure 173.

Note: Ensurethat thetwo spring loaded
filters engage into the square holes in spacer
plate " A" as itis loweredinto place.

40. Install the pilot filter with the "leaf spring"
facing up, and the wide leg of the "leaf spring"
facing the bottom of valve body, as shown in
Figure 173.

Note: This filter mustalso engage into square
holein spacer plate"A".

Continued on Page 96
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Completed Lower
Valve Body Assembly

FLAT SC REEN
IN PLACE

Copyright © 2008 ATSG

FLAT SCREEN
IN PLACE

12 PILOTFILTER WITH "LEAF" SPRING
13 SPACERPLATE "A"WITH G ASKETS
15 TAPERED COILSPRING LOADED FILTERS (2 REQUIRED)

Copyright © 2008 ATSG

Figure 172

Figure 173
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Valve Body Assembly (Cont'd)

41. Install the completed sub lower valve body 44 Install nut on the 90mm bolt coming through
overthe boltand ontop of spacerplate "A", as from the bottom, as shown in Figure 174, and
shown in Figure 174. hand tighten only at this time.

Note: Check once again that all three filters 45. Installa 37mm bolt (2), from the bottom, in the
areengaged in spacer plate holes. lower left side of the valve body, as shown in

42. Install the valve body bracket over boltand on Figure 175, install nut (3) and hand tighten
top of the sub lower valve body, as shown in only at this time.

Figure 174. 46. Install six 37mm bolts (2), in locations shown

43. Install 90mm valve body bolt through bracket, in Figure 175, and hand tighten only.
as shown in Figure 174, and hand tighten only Note: One of these bolts has a internal wire
atthis time. harnessretainer (61).

47. Install one 24mm bolt (6), in location shown
in Figure 175, and hand tighten only.

48. Install one 67mm bolt (4), in location shown
Figure 175, and hand tighten only.

49. Install the 106.5mm bolt (65), along with the
wire harness retainer (62), in location shown
Figure 175, and hand tighten only.

Continued on Page 97

Completed Sub Lower
Valve Body Assembly

|

")
N
D

(‘~.
y

(@

\S)
2
(om0
AN

2 VALVEBODYBOLT, 37MMLENG TH
3 NUTFORVALVEBODYBOLTFROMBOTIOM
4 VALVEBODYBOLT, 67MMLENG TH
6 VALVEBODYBOLT, 24MM LENG TH

1 VALVEBODYBRACKET 61 INTERNALSOLENOID WIRE HARNESS C LIP
3 NUTFORVALVEBODYBOLTFROMBOTIO M 62 INTERNALSPEED SENSORWIRE HARNESS C LIP
5 VALVEBODYBOLT 9OMM LENG TH 65 VALVEBODYBOLT 106.5MMLONG (GOLDINCOLOR)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 174 Figure 175
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Valve Body Assembly (Cont'd)

50. Install a 67mm bolt in the location shown in 52. Install the eleven valve body to case bolts in
Figure 176, and hand tighten only. their proper holes for alignment purposes.

51. Install four 90mm bolts in the locations shown Note: These are the silver bolts, and on the
in Figure 176, and hand tighten only. Mazda, oneis longer than all the others.

53. Beginning in the center and working your way
outward, torque all installed valve body bolts
to I0N'm (90 in.Ib.), as shown in Figure 177.
Note: For thetwo nuts, you mayhavetohold
bolt fromthe back side with a wrench.

54. Now you can remove the eleven silver valve
body to case bolts used for alignment.

55. Install the high clutch solenoid and the brass
retaining bracket, using two 24mm bolts, as
shown in Figure 178.

Note: High Clutch Solenoidshould check at
2.6103.20hmsresistance.

56. Torque the two retaining bracket bolts to,
10N'm (90in.1b.).

Continued on Page 98

4 VALVEBODYBOLT 67MM LENG TH High Clutch Solenoid

5 VALVEBODYBOLT 9OMM LENG TH 261032 Omeesistance 6
Copyright © 2008 ATSG )

Figure 176

TORQUE INSTALLED BOLTS TO
10 N-M (88 IN.LB.)

6 VALVEBODYBOLT, 24MM LENG TH
8 HIGH CLUTCHSOLENOID
29 HIGHCLUTCH SOLENOID BRASSRETAINING BRACKET

Copyright © 2008 ATSG Copyright © 2008 ATSG

Figure 177 Figure 178
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Neutral Shift Solenoid
14 to 18 Ohms Resistance

2/4 Brake Solenoid
2.6 to 32 Ohms Resistance

14

5 VALVEBODYBOLT 9OMM LENG TH
6 VALVEBODYBOLT 24MMLENG TH
9 NEUTRALSHIFTSOLENOID

10 2/4 BRAKE SOLENOID

14 2/4 BRAKE SOLENOID BRASSRETAINING BRACKET

Copyright © 2008 ATSG
Figure 179
Valve Body Assembly (Cont'd)
57. Installnew "O" ring, lube with ATF, and install Shift Solenoid "A"
neutral shift solenoid into the valve body, as 14 to 18 Ohms Resistance

shown in Figure 179.
Note: Neutral Shifi Solenoidshould check at
14to 18 Ohmsresistance.

58. Installnew "O" rings on the 2-4 brake solenoid
and lube with the proper ATF.
Note: 24 Brake Solenoid should check at
2.6103.20Ohmsresistance.

59. Assemble the brass retaining bracket onto the E\.?\\\ <7, d.{i@ S
2-4 brake solenoid, and install both pieces as -f@g&“”. <
an assembly onto the valve body, as shown in '% \»_‘\ };—(@
Figure 179. SO q WOE

60. Install one 90mm bolt and one 24mm bolt in
the positions shown in Figure 179.

61. Installnew "O" rings, lube with small amount
of proper ATF, and install shift solenoid "A"
into the valve body, using a 67mm bolt, as
shown in Figure 180.

Note: ShiftSolenoid " A" should check at
141to 18 Ohms resistance.

62. Hand tighten only the 67mm bolt at this time.

4 VALVEBODYBOLT 67MMLENGTH
17 SHIFTSOLENOID "A"

Continued on Page 99
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Figure 180
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Valve Body Assembly (Cont'd)

63. Install new "O" ring, lube with ATF, and install
reduction timing solenoid into the valve body,
asshown in Figure 181.

Note: Reduction Timing Solenoid should
check at 14to 18 Ohms resistance.

64. The reduction timing solenoid is "stacked" with
TCC solenoid and goes in first, as shown in
Figure 181.

65. Install new "O" rings on the TCC solenoid and
lube with the proper ATF.

Note: TCC Solenoid should check at
12to 13.2 Ohms resistance.

Reduction Timing Solenoid
14 to 18 Ohms Resistance

TCC Solenoid

12 to 13.2 Ohms Resistance 45

Ground Wire /1' 6

From The
Pressure Solenoid

6 VALVEBODYBOLT 24MM LENG TH
16 TCC SOLENOID
18 REDUCTION TIMING SOLENOID
43 VALVEBODYBOLT 75MM LENG TH (BLACKIN COLOR)
45 VALVEBODYBOLT 105.5MMLENGTH (BLACKIN COLOR)
Copyright © 2008 ATSG

Technical Service Information

66. Ensure that all mounting bushings are in place
and install the TCC solenoid into valve body
asshown in Figure 181.

67. Install the 105.5mm bolt, black in color, thru
both TCC and reduction timing solenoids, as
shown in Figure 181.

68. Install the 75mm bolt, black in color, and place
itthrough ground wire terminal for the pressure
control solenoid, as shown in Figure 181.

69. Install the 24mm bolt and hand tighten only, as
shown in Figure 181.

70. Install new "O" rings, lube with small amount
ofproper ATF, and install shift solenoid "B"
into the valve body, using a 67mm bolt, as
shown in Figure 182.

Note: ShiftSolenoid "B" should check at
141to 18 Ohmsresistance.

71. Hand tighten only the 67mm bolt at this time.

Continued on Page 100

Shift Solenoid "B"
14 to 18 Ohms Resistance

4 VALVEBODYBOLT 67MM LENG TH
19 SHIFTSOLENOID "B"

Copyright © 2008 ATSG

Figure 181

Figure 182
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VALVE BODY ASSEMBLY (CONT'D)
72. Installnew "O" rings, lube with small amount

of proper ATF, and install shift solenoid "C"
into the valve body, as shown in Figure 183.
Note: Shift Solenoid " C" should check at
14to 18 Ohmsresistance.

73. Shiftsolenoid "C" is bolted in the valve body

using a nut on the 67mm bolt from the bottom
and one 90mm long valve body to case bolt
(Silver in color), as shown in Figure 183.
Note: Use the 90mm valve body to case bolt
for alignment only whiletorquing.

74. Now, you can torque the remaining solenoid

retaining bolts to 10 N-m (90 in.1b.), as shown
in Figure 184.

75. Set the completed valve body assembly aside,

as shown in Figure 185, for the final transaxle
assembly process.

Note: Noticein Figure 185, the clevis pin is
still in place and mustremain there until the
valve body is installed onto the case, plus you
haven 'tlostthe manual valve yet.

Technical Service Information

TORQUE REMAINING SOLENOID BOLTS
TO 10 N-M (88 IN.LB.)

Copyright © 2008 ATSG

3
20

Shift Solenoid "C" 64
14 to 18 Ohms Resistance

NUTFORVALVEBODYBOLTFROMBOTIOM
SHIFTSOLENOID "C"

Figure 184

COMPLETED VALVE BODY ASSEMBLY

NOTICE CLEVIS PIN IS STILL IN PLACE
AND MUST REMAIN THERE FOR NOW

Copyright © 2008 ATSG

Figure 185

64 VALVEBODYTO CASEBOLT 9OMMLONG (SILVERIN COLOR)

Copyright © 2008 ATSG
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Figure 183
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FINAL TRANSAXLE ASSEMBLY
Rear Internal Parts

1. Install the low roller clutch assembly into the
case, as shown in Figure 186, with the narrow
lug to the narrow case groove.

2.Install the retaining snap ring into the case, as
shown in Figure 186.

Note: Snap ring opening " must"” be placed
asshown in Figure 187

3. Install the number 2 thrust bearing on support,
as shown in Figure 186, and retain with small
amount of Trans-Jel®.

Note: Lubricate all bearings with the proper
fluid for the vehicle, before installation.

NARROW CASE
GROOVE

225 LOW CLUTCH SUPPORTTO RING GEARBEARING (NO. 2)
230 LOWROLLER CLUTC H ASSEMBLY
231 LOWROLLERCLUTCH RETAINING SNAPRING

Copyright © 2008 ATSG

Technical Service Information

4. Install the low/reverse clutch stepped backing
plate, as shown in Figure 188.
Note: Flatside faces up, step faces down, as
shown in Figure 188.

Continued on Page 102

z

Figure 187

246
STEP FACES
DOWN

246 LOW/REVERSE C LUTC H STEPPED BACKING PLATE
Copyright © 2008 ATSG

Figure 186
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250
—
249
2474 &

247 LOW/REVERSE FRICTION PLATES
248 LOW/REVERSE STEEL PLATES
249 LOW/REVERSE "SELEC TIVE" PRESSURE PLATE

Copyright © 2008 ATSG

Figure 189

Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)
Rear Internal Parts (Cont'd)

5.Install the low/reverse clutch plates beginning
with a friction plate on top ofthe backing plate
and alternating with steel plates, as shown in
Figure 189.
Note: All clutch plates should be soaked for
30 minutes in the proper fluid for the vehicle
beforeinstallation.

6. Install the low/reverse clutch selective pressure
plate, as shown in Figure 189.

7.Install the low/reverse clutch "cone" cushion
plate, as shown in Figure 189, so that outside
diameter is resting on pressure plate.

8. Install the low/reverse clutch return spring seat,
as shown in Figure 190.

9.Install low/reverse clutch piston return spring,
as shown in Figure 190.

10. Install the pre-assembled low/reverse clutch
retainer and piston assembly, as shown in
Figure 190.

Note: Tabon retainer must align with the
grooveshown in casein Figure 190.

11. Install universal compression tool, as shown in
Figure 191, and compress the retainer.
Caution: Compress theretainer only amount
neededto install snap ring. Overpressing will
damagetheretainer edges.

12. Install the low/reverse clutch retainer snap ring,
as shown in Figure 190.

Note: Snapring orientation must be as shown
in Figure 192.

Continued on Page 104
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Technical Service Information

257
\9/ COMPRESSOR TOOL
S D) D
e
256 @
74
S
(=)
a2
A S
©
LOCATING | | Q)
252
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Figure 191
251
LOCATING
TAB GROOVE
Correct Low/Reverse Snap Ring
S > S Orientation And Installation
ﬁ (@)
— D ©
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e - | e
_| | S S | =
| | —Jjlsfe
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— e
251 LOW/REVERSE PISTO N RETURN SPRING SEAT _| |
252 LOW/REVERSE PISTO N RETURN SPRING |
256 LOW/REVERSE C LUTCH PISTON RETAINER |
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Figure 190 Figure 192
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Rear Internal Parts (Cont'd)

13. Measure the low/reverse clutch clearance using
feeler gage, as shown in Figure 193, between
the pressure plate and top friction.

Note: Low/reverse clutch clearance should be
0.8mm- 1. Imm (031" -.043").

14. Change selective pressure plate as necessary
using the chartin Figure 193.

15. Install the 2-4 brake clutch backing plate, as
shown in Figure 194.

16. Install the 2-4 brake clutch plates beginning
with a friction plate and alternating with steel
plates, as shown in Figure 194.

Note: All clutch plates should be soaked for
30minutes in the proper fluid for the vehicle
beforeinstallation.

17. Install the pressure plate and selective pressure
plate, as shown in Figure 194.

18. Install the 2-4 brake clutch pressure plate snap
ring, as shown in Figure 194.

Note: Snap ring orientation must be as shown
in Figure 195.

Continued on Page 105

Technical Service Information

Low/Reverse Clutch Clearance Should Be
0.8mm- 1.1mm (031" -.043")

Selective Low/Reverse Clutch Pressure Plates

22mm (087") 2.4mm (094")

2.6mm ((102") 2.8mm ((110")

34 2-4 BRAKE CLUTCH SNAPRING

35 2-4 BRAKE C LUTC H "SELEC TIVE" PRESSURE PLATE

36 2-4 BRAKE C LUTC H PRESSURE PLATE

37 2-4 BRAKE CLUTC H STEELPLATES (2 REQUIRED)

38 2-4BRAKE CLUTCHFRICTION PLATES (3REQUIRED)

3.0mm (118") 39 2-4 BRAKE CLUTCHBACKING PLATE
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 193 Figure 194
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Correct 2-4 Clutch Snap Ring
Orientation And Installation

Copyright © 2008 ATSG

Figure 195

Technical Service Information

Rear Internal Parts (Cont'd)

19. Measure the 2-4 brake clutch clearance using a
feeler gage between the selective pressure plate
and snap ring, as shown in Figure 196.

Note: 24 brake clutch clearance should be
0.6mm-0.9mm (023" -.035").

20. Change selective pressure plate as necessary
using the chart in Figure 196.

21. Ensure that number 1 thrust bearing is still in
place on the back side of low clutch housing,
and install the low clutch housing by rotating
back and forth to engage all low/reverse clutch
friction plates and low roller clutch, as shown
in Figure 197.

Note: Ensurethatlowclutch housing is fully
seatedin transaxle case.

Continued on Page 106

2-4 Brake Clutch Clearance Should Be
0.6mm - 0.9mm (023" -.035")

Selective 2-4 Brake Clutch Backing Plates

3.0mm (118") 32mm (126")

233

N —w—r—w &=
A=)

232

RN 5] gX*\
=) |\

(e R R e ) A=)
O O O O

o[ = —=]of]

34mm ((134") 3.6mm ((142")

3.8mm ((150") 4.0mm (157")

4.2mm (165")

232 LOWCLUTCHHOUSING TO CASE THRUSTBEARING (NO. 1)
233 LOWCLUTCHHOUSING ASSEMBLY

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 196 Figure 197
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd)

22. Afterinstallation, check the rotation ofthe low
clutch housing, as shown in Figure 198.

Note: Lowclutch housing should freewheel
counter-clockwise and lock clockwise, as
shown in Figure 198.

23. Ensure that number 2 A thrust bearing race and
number 3 thrust bearing are still in place on the
pre-assembled output ring gear/low clutch hub,
as shown in Figure 199.

24. Install the output ring gear/low clutch hub
assembly by rotating back and forth to engage
all ofthe low clutch friction plates, as shown
in Figure 199.

25. Ensure that low clutch hub is fully seated.

Continued on Page 107

Technical Service Information

After Installation Low Clutch Housing
Should Freewheel Counter-Clockwise

259
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— ‘ 258 RING G EARTO SUPPO RT THRUSTBEARING RACE (NO. 2A)
‘ 259 OUTPUTCARRIERINTERNALRING GEARAOW CLUTCHHUB
260 RING GEARTO OUTPUTCARRIER THRUSTBEARING (NO, 3)
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Figure 198 Figure 199
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FINAL TRANSAXLE ASSEMBLY (CONTD)

Rear Internal Parts (Cont'd)

26. Ensure that number 3 A thrust bearing race and 28. Ensure that the number 5 thrust bearing and the
number 4 thrust bearing are still in place on the number 6 thrust bearing are in place on the
output carrier, as shown in Figure 200, and input carrier, as shown in Figure 201, and then
install the output carrier assembly by rotating install the input carrier assembly by rotating
into position. into position.

27. Install the output sun gear by rotating into the

output carrier, as shown in Figure 200. )
Continued on Page 108

261 OUTPUTCARRIER THRUSTBEARING RACE (NO. 3A)

262 OUTPUTCARRIERANPUTINTERNALRING G EARASSEMBLY
263 OUTPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 4)
264 OUTPUTCARRIERSUN G EAR

265 SUN GEARTO INTPUTC ARRIER THRUSTBEARING (NO. 5)
266 INPUTC ARRIER ASSEMBLY
267 INPUTCARRIERTO SUN G EARTHRUSTBEARING (NO. 6)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 200 Figure 201
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FINAL TRANSAXLE ASSEMBLY (CONTD)

Rear Internal Parts (Cont'd)

29. Ensure that number 6 A thrust bearing race and 31. Ensure that number 8 A thrust bearing race and
number 7A thrust bearing race are still in place number 7 thrust bearing are still in place on the
on the input sun gear, as shown in Figure 202. high clutch hub, as shown in Figure 203.

30. Install the input sun gear/clutch hub assembly, 32. Install the high clutch hub and shaft assembly
as shown in Figure 202, by rotating back and by rotating into position (See Figure 203).
forth to engage the 2-4 brake clutch frictions
and the input carrier.

Continued on Page 109

271 SUN GEARTO CLUTCHHUBTHRUSTBEARING RACE (NO.7A)

269 INPUTSUN G EARTHRUSTBEARING RACE (NO. 6A) 273 HIGH CLUTCHHUBTO SUN G EAR THRUSTBEARING (NO. 7)
270 INPUTSUN G EARAND HUBASSEMBLY 274 HIGH CLUTC HHUBAND SHAFT
271 SUN GEARTO CLUTC HHUBTHRUSTBEARING RACE (NO.7A) 275 HIG H CLUTC HHUB THRUSTBEARING RACE (NO. 8A)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 202 Figure 203
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd)

33. Ensure that number 8 thrust bearing is still in
place in the high and reverse clutch housing, as
shown in Figure 204.

34.Install the high and reverse clutch housing, as
shown in Figure 204, by rotating it back and
forth until fully seated.

Note: Both high andreverse friction plates
must be engaged on their respective hubs.

53 2-4BRAKE CLUTC HPISTO N RETURN SPRING ASSEMBLY
101 HIGHAND REVERSE CLUTCHHOUSING ASSEMBLY
276 CLUTCHHOUSING TO HIGH CLUTCH HUBBEARING (NO. 8)

Copyright © 2008 ATSG
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35. Install 2-4 brake clutch return spring assembly,
as shown in Figure 204, with opening for the
turbine speed sensor positioned as shown.

36. Install the turbine speed sensor, as shown in
Figure 205, and torque the two bolts down to
9N'm (80in.Ib.).

Note: All three speed sensors should measure
513-627 Ohms resistance.

37. Install the connector with the blue wires onto

the turbine speed sensor.

Continued on Page 110

TSS SENSOR
CONNECTOR

61 TURBINE SPEED SENSOR
62 TURBINE SPEED SENSORRETAINING CLIP
63 TURBINE SPEED SENSOR RETAINING BOLTS (2 REQUIRED)

Copyright © 2008 ATSG

Figure 204

Figure 205
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FINAL TRANSAXLE ASSEMBLY (CONTD)

Rear Internal Parts (Cont'd)
38. Install the fluid feed pipes into transaxle case,

as shown in Figure 206, and seat them gently
with a soft mallet.

39. Ensure that onlythe number 9 thrust bearing

is installed into the high and reverse clutch
housing, with the needles facing up, as shown
in Figure 207.

Note: "Do Not" install the selectiverace.

40. Install the "H" Gage on transaxle, as shown in

Figure 208, and lower adjusting rod into high
and reverse clutch housing so that itis setting
ononeneedle (See Inset Figure 208)

41. Tighten the locking screw so that adjusting rod

remains in that same position.

Continued on Page 111

Technical Service Information

49 END COVERTO HIG H/REV DRUM THRUSTBEARING (NO. 9)
Copyright © 2008 ATSG

Figure 207

FLUID FEED PIPES ﬁ

Copyright © 2008 ATSG

"H"GAGE
ADJUSTING —m == === 1

ROD
.
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Figure 206
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Figure 208
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd)

42. Place the pre-assembled end cover on flat work
surface, as shown in Figure 209.

43.Place the end cover "selective" thrust bearing
race on the direct clutch support, as shown in
Figure 209.

44. Turnthe "H" Gage over with previous setting
and set it on end cover, as shown in Figure 210.

45. Measure the clearance between the adjusting
rod and the selective thrust bearing race, as
shown in Figure 210.
Note: End clearance should be;
0.25mm - 0.50mm (010" -.020")

46. Change the selective thrust bearing race using
the chartin Figure 210.

47. Place the correct thrust bearing race onto end
cover support and retain with Trans-Jel®.

Continued on Page 112

End Cover End Clearance Should Be
0.25mm - 0.50mm (010" -.020")

Selective End Cover Thrust Bearing Race

1.4mm (055") 1.6mm (063")
1.8mm (071") 2.0mm (.079")
2.2mm (087")

40 TRANSAXLEEND C OVER ASSEMBLY
48 END COVER "SELEC TIVE"BEARING RACE (NO. 9A)

Copyright © 2008 ATSG
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Figure 209
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595

18 END COVERTO CASE SEAL
19 END COVERTO CASEBOLTS, 12MMHEAD (14 REQUIRED)
40 TRANSAXLEEND C O VER ASSEMBLY

595 BOLTWITH"O"RING, 1T7MMHEAD (2 REQ UIRED HERE)

Copyright © 2008 ATSG
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd)

48. Install the end cover to case seal (18) into the
pocket in the case, as shown in Figure 211, and
retain with small amount of Trans-Jel®.

49. Apply alight coat of silicone sealant to the
contact surfaces ofthe transaxle case and the
end cover.

50. Install two new "O" rings on the bolts (595)
with the 17mm head, as shown in Figure 211.

51. Lubricate the "O" rings with a small amount
of Trans-Jel®.

52. Install the completed end cover assembly onto
case, as shown in Figure 211.

Note: Ensurethatitseats fully without the
help from a hammer.

53. Torque both the 12mm head bolts and 17mm
head bolts to 22 N-m (16 ft.1b.), as shown in
Figure 212.

Continued on Page 113

TORQUE ALL END COVER BOLTS TO
22N-M (16 FT.LB.)

Copyright © 2008 ATSG

Figure 211

Figure 212
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Rear Internal Parts (Cont'd) FINAL TRANSAXLE ASSEMBLY (CONT'D)
54. Install the case halfaxle seal at this time, as Front Internal Parts
shown in Figure 213, using the proper driver. 1. Turn the transaxle case over and set it on end

coverso front is facing up (See Figure 214).
2. Install the output shaft speed sensor, as shown
@ in Figure 214, and torque the retaining bolt to
N\~ 9N'm(80in.lb.).
AXLE SEAL Note: Connector with yellow wires goes on
Output Speed Sensor.

= 3. Install the intermediate speed sensor, as shown
o o in Figure 214, and torque the retaining bolt to
—/// 9N'm (80 in.Ib.).

Note: Connector with red wires goes on the

) Intermediate Speed Sensor.
o 4.Install the wire harness retaining bracket (68),
as shown in Figure 214, and torque retaining
I' ' boltto 9 N-m (80 in.lb.).

Note: Yellowwires go under bracket.
5.Install the TFT. sensor, as shown in Figure 214,
2 and torque boltto 9 N'-m (80 in.1b.).

Copyright © 2008 AT SG
Figure 213

Continued on Page 114

All Three Speed Sensors Should Measure
513-627 Ohms Resistance

Mazda Part Number = FP21-21-2550

63 RETAINING BOLT 66 INTERMEDIATE SHAFTSPEED SENSOR
64 OUTPUTSHAFTSPEED SENSOR 67 INTERMEDIATE SHAFTSPEED SENSORRETAINING BRACKET
65 OUTPUTSHAFTSPEED SENSORRETAINING BRAC KET 68 WIREHOLD DOWN BRACKET (O UTPUTSEN SO R WIRE)
Copyright © 2008 ATSG
Figure 214
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FINAL TRANSAXLE ASSEMBLY (CONT'D)
Front Internal Parts (Cont'd)

6. Install the number 12 thrust bearing and the
number 12A thrust bearing race onto the direct
clutch support, as shown in Figure 215.

7. Lubricate the inside sealing ring area of direct
clutch housing with the proper fluid and install
the completed direct clutch housing, as shown
inFigure215.

Note: Afier installation, direct clutch housing
should freewheel counter-clockwise and lock
clockwise, asshown in Figure215.

8. Install the reduction band assembly, as shown
inFigure 215, and engage with the previously
installed servo pin and band anchor.

9.Remove the pressure plug and "O" ring, by the
reduction servo, from transaxle case, as shown
inFigure217.

Technical Service Information

10. Install the factory servo piston holding tool, as
shownin Figure 217.
Note: Thisis a mandatory tool to enableyou
to torque band adjusting screwlocking nut
properly (SeeFigure216).

11.Install 14mm deep socket over the adjusting
screw locking nut and loosen (See Figure 217).

Continued on Page 115

600

SERVO PISTON
HOLDING TOOL
MAZDA PART NUMBER

593 REDUCTION SUN TO DIREC TSUPPORTRACE (NO.12A)
594 REDUCTION SUN TO DIREC TSUPPORTBEARING (NO.12)
600 REDUCTION BAND
601 DIRECTCLUTCHHOUSING ASSEMBLY
Copyright © 2008 ATSG

491019012
Copyright © 2008 ATSG
Figure 216
14 MM DEEP
SOCKET

SERVO PISTON
HOLDING TOOL
MAZDA NO. 49 LO19 012

PLUG AND
"0" RING

PISTON AND
SNAP RING
INSTALLED

— Copyright © 2008 ATSG

Figure 215

Figure 217
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Technical Service Information

Measure For Dimension "A"
With Piston Released
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Measure For Dimension "B"
With Piston Compressed
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¥3dIT¥O IVLISIO

STRAIG HT
EDGE
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Figure 218

Front Internal Parts (Cont'd)

12. Using a digital caliper measure from the top of
14 mm deep socket, down to a straight edge
placed on machined surface of transaxle case,
asshown in Figure 218.

13. Record this measurement as "Dimension A".

14. Fully compress the servo piston and the 14mm
socket, using a large screwdriver, as shown in
Figure 219.

15. With piston fully compressed, measure again
from the top of socket down to straight edge,
and record the measurement as "Dimension B".

16. Subtract "Dimension B" from "Dimension A".

17. Turn adjusting screw as necessary to achieve,
aminimum of3.175mm (0.125") to
amaximum of4.75mm (0.187").

Figure 219

18. Torque the adjusting screw locking nut down
t0 39-50 N'-m (30-35 ft.1b.).
Caution: Donotallowthe band to become
dislodged fromthe band anchor, as indexing
the band back into the proper position will
requiresplitting the case halves.

19. Remove servo piston holding tool and re-install
the pressure plug with anew "O" ring.

Continued on Page 116
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FINAL TRANSAXLE ASSEMBLY (CONT'D)
Front Internal Parts (Cont'd)

20. Lubricate the "O" rings on the servo cover with
asmall amount of Trans-Jel®.

21. Install the pre-assembled reduction servo cover
assembly, as shown in Figure 220.

22. Compress the cover and install the snap ring,
as shown in Figure 220.

23. Install the reduction sun gear, as shown in
Figure 221.

24. Install the reduction planetary gear assembly,
as shownin Figure 221, by rotating back and
forth until the direct clutch hub has engaged
in all direct clutch frictions.

25. Ensure that the number 10 thrust bearing (625)
is still in place on the pinion gear.

Continued on Page 117

625

617

616 REDUCTION SUN G EAR ASSEMBLY

61 REDUCTION SERVO C O VER RETAINING SNAPRING 617 REDUCTION PLANETARY G EAR ASSEMBLY
62 REDUCTION SERVO COVERAND "0"RING SASSEMBLY 625 PINION GEARTO CONV.HOUSING BEARING (NO.10)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 220 Figure 221
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd)

26. Lubricate sealing rings on turbine shaft with a
small amount of the proper fluid and install the
turbine shaft, as shown in Figure 222.

27.Install anew oil pump to case gasket onto the
case, as shown in Figure 222.

Note: There have been some reports of pump
gaskets from aftermarket suppliers that are
less than desireable. Partnumber for OEM
Mazda gasketis FP0I-19-221, if necessary.

28. Install the pre-assembled oil pump assembly,
as shown in Figure 222.

29. Install five oil pump to case bolts in positions
shown in Figure 222.

30. Torque the five oil pump to case bolts to;
22N'm (16 ft.Ib.), as shown in Figure 223.

Continued on Page 118

g TORQUE PUMP BOLTS T0
22N-M (16 FTLB.)

2 OILPUMPRETAINING BOLTS (5REQUIRED)
18 OILPUMPASSEMBLY
19 OILPUMPTO CASE GASKET
20 INPUTSHAFTASSEMBLY
21 INPUTSHAFTSEALRING S (30R2REQUIRED)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 222 Figure 223
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd)

31. Installnew "O" ring seal on the turbine shaft,
as shown in Figure 224.

32. Install new fluid filter with the two retaining
bolts, as shown in Figure 225.

33. Torque the two fluid filter retaining bolts to;
22 N'm (16 ft.1b.), also shown in Figure 225.

Continued on Page 119

TURBINE SHAFT
"0O"RING SEAL

Copyright © 2008 ATSG

2 FLUID FILTERTO CASEBOLTS (2 REQUIRED)
17 FLUID FILTER ASSEMBLY

TORQUE FLUID FILTER BOLTS TO
22 N-M (16 FTLB.)

Copyright © 2008 ATSG
Figure 225

Figure 224
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd)

34. Install the pre-assembled final drive assembly,
as shown in Figure 226.

Note: Lubricate the taperedroller bearings
with the proper fluid before installation.

35. Apply alight coat of silicone sealant to the
contact surfaces of the converter housing and
the transaxle case.

36. Apply asmall amount of Trans-Jel® to inside
diameter of pump bore in converter housing.

37.Install the converter housing onto the transaxle
case, as shown in Figure 227, and install the 22
retaining bolts.

38. Exact boltlocations are shown in Figure 228.

Continued on Page 120

2 CONVERTERHOUSING TO CASEBOLTS (22 REQUIRED)
3 CONVERTERHOUSING ASSEMBLY
4 TRANSAXLE C ASE ASSEMBLY

Copyright © 2008 ATSG
Figure 227

CONVERTER HOUSING BOLT LOCATIONS

16 FINALDRIVERING GEARAND CARRIER ASSEMBLY

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 226 Figure 228
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd)

39. Torque all of the converter housing bolts to
30N'm (22 ft.Ib.), as shown in Figure 229,
using a criss-cross pattern.

40. Place the speed sensor wiring harness outside
ofthe pan rail, as shown in Figure 230, in
preparation for valve body installation.

41. Install anew reduction band seal into the case
pocket, as shown in Figure 230, and retain with
asmall amount of Trans-Jel®.

42. Install the low/reverse clutch "top-hat" seal, as
shown in Figure 230, and retain with a small
amount of Trans-Jel®.

43. Place the transaxle in Manual Low position by
rotating the manual shaft all the way to the left,
asshown in Figure 231.

Note: For some models this will be the lowest
position possible, such as Mazda " 6", which
will actually be Drive.

Continued on Page 121

Technical Service Information

REDUCTION

BAND SEAL
LOW/REVERSE

CLUTCH SEAL
S

SPEED SENSOR
CONNECTOR

Copyright © 2008 ATSG

Figure 230

TORQUE CONVERTER HOUSING BOLTS T0
30 N-M (22 FT.LB.)

Copyright © 2008 ATSG

ROTATE MANUAL SHAFT TO
THE LEFT AS FAR AS IT WILL GO

Copyright © 2008 ATSG

Figure 229

Figure 231
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FINAL TRANSAXLE ASSEMBLY (CONT'D)
Front Internal Parts (Cont'd)
44 Install the pre-assembled valve body assembly,
as shown in Figure 232, while holding manual
‘0" RING valve with clevis pin against valve body.
Note: Afier the valve body isin place, you can
remove the clevis pin with a pick.
45. Afterthe valve body is in place, check that the
manual valve is properly located on the linkage
pin by moving the manual lever.
RETé 'S}LNG 46. Install the 11 silver colored valve body to case
bolts, as shown in Figure 232.
Note: Noticethat oneis longer than all of the
others. Figure233showsyou wheretheyare
all positioned. Hand tighten only at this time.
47. Install new "O" ring on the external pass-thru
connector and lube with Trans-Jel®.
48. Install the external pass-thru connector and
harness assembly and install retaining clip, as
shown in Figure 232.

EXTERNAL PASS-THRU
CONNECTOR AND
HARNESS ASSEMBLY

Continued on Page 122

JF506E Mazda Valve Body
VALVE BODY -
ASSEMBLY © (<
= GROUND
TERMINAL
LO W/REVERSE o o
CLUTCH SEAL 2l © o )X °©
0
35O
O)
7 A
@ :
O|| 2
|
E] I:D 7P @1 ©
PM-SUB 9
o =G Se— L
| 2 | =
= || :
Sl | IS0
)=
© 2 2 / 2
2. VALVE BODY TO CASE BOLT 90OMMLONG (SILVER IN COLOR)
TEN 9OMM LONG BOLTSREQ UIRED 2.VALVEBODY TO CASE BOLT 90OMMLONG (SILVER IN COLOR)
3.VALVEBODYTO CASEBOLT 106MMLONG (SILVERIN C OLOR) TEN 90MM LONG BO LTSREQ UIRED
ONE 106MM LONG BOLTREQ UIRED 3.VALVEBODYTO CASEBOLT 106MMLONG (SILVERIN C OLOR)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 232 Figure 233
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FINAL TRANSAXLE ASSEMBLY (CONTD)

Front Internal Parts (Cont'd)
49. Install the internal solenoid harness assembly,

as shown in Figure 235, ensuring that you get
the wires indicated in Figure 236 under valve
body bracket.

Note: Wire harness ground terminal goes
under valve body to case bolt indicated in
Figure233.

50. Now torque all silver valve body to case bolts

to 9N'm (80in.lb.), as shown in Figure 234.

51. Connect the internal speed sensor harness to

the 8-way internal connector.

52. Connectthe internal solenoid harness to the

10-way internal connector.

53. Apply alight coat of silicone sealant to the

contact surfaces of the side cover and transaxle
case.

54. Install the side cover on the transaxle case, as

shown in Figure 235, and install the 20 side
cover retaining bolts.

Continued on Page 123

TORQUE VALVE BODY T0 CASE BOLTS T0O
9N-M (80 IN.LB.)

Copyright © 2008 ATSG
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RETAINING BOLTS
20 REQUIRED

GROUND
TERMINAL

SPEED SENSOR
CONNECTOR

INTERNAL SOLENOID
HARNESS ASSEMBLY

Copyright © 2008 ATSG

Figure 234

122

Figure 235
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GROUND
TERMINAL

WIRES UNDER
BRACKET
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FINAL TRANSAXLE ASSEMBLY (CONT'D)
Front Internal Parts (Cont'd)

55. Torque all twenty of the side cover bolts to
10N'm (90 in.lb.), as shown in Figure 237.

External Parts

1. Install the transaxle range sensor, as shown in
Figure 238, and hand tighten only the retaining
bolts.

Continued on Page 124

Figure 236

TORQUE ALL SIDE COVER BOLTS TO
10 N-M (90 IN.LB.)

Copyright © 2008 ATSG

14 TRANSAXLE RANG E SENSORRETAINING BOLTS (2)
15 TRANSAXLE RANG ESENSOR

Copyright © 2008 ATSG

Figure 237

Figure 238
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

External Parts

2. Rotate the manual shaft fully to theright, then 6. Install the transaxle external manual shift lever,
return 2 notches, to set the neutral position. as shown in Figure 240, install washer and nut

3. Install the Mazda transaxle range switch special and torque nut to 38 N-m (28 ft.Ib.).
tool number49-L019-013, asitis shown in 7. Install both cooler line banjo fittings, with new
Figure 239. washers, as shown in Figure 240, and torque

4. Rotate the transaxle range sensor until the rod cooler line banjo bolts to 34 N-m (25 ft.Ib.).
of'thetool enters the neutral hole, as shown in
Figure 239.

5. With the tool in place, torque the two bolts to Continued on Page 125

7N'm (60in.b.).

MAZDA "6"
PRND

™

Mazda Special
Tool Number
49-L019-013

Transaxle Range
Selector Switch

6 COOLERLINEBANJO FITTING BOLTS (2)
7 COOLERLINEBANJO FITTING WASHERS (4)
8 COOLERLINEBANJO FITTING S
9 MANUALSHIFTLEVERRETAINING NUT
10 MANUALSHIFTLEVER

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 239 Figure 240
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1 TORQUE CONVERTER ASSEMBLY
11 FLUID DIPSTIC K TUBE
12 FLUID DIPSTIC K TUBE RETAINING BOLT
13 FLUID DIPSTICKTUBE "0 "RING SEAL

Figure 241

FINAL TRANSAXLE ASSEMBLY (CONT'D)
External Parts

8. Install new "O" ring on dipstick tube, as shown
in Figure 241, and lube with a small amount of
Trans-Jel®.

9.Install the dipstick and tube assembly, as shown
in Figure 241, and torque the retaining bolt to
10N'm (90in.1b.).

10. Prime the torque converter with 2-3 quarts of
the appropriate ATF, to soak converter clutch
aminimum of 15 minutes prior to installation.

11. Install the torque converter assembly, using a
rotating motion so as to engage oil pump gear,
asshown in Figure 241.

Caution: Ensurethatyou have a minimum of
18.0mm (709" ) between the bell housing

surface andthe Istshoulder on the converter, MINIMUM CONVERTER : : TORQUE
i 4 18.0 mm HOUSING
as shown in Figure 242, (7097 SURFACE i :fd’i? ONVERTER
L
"CONGRATULATIONS YOU ARE FINISHED" Copyright © 2008 ATSG
Figure 242
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THRUST BEARING AND THRUST BEARING RACE IDENTIFICATION

232

261 260

8
N
3
=

<Y

NO. 3A NO. 3 NO. 4 NO. 5

276 275 48 49
NO. 6A NO. 6 NO. 7 NO. 7A NO. 8 NO. 8A NO. 9A NO. 9
602

617 616

"NO. 11" BEARING
AND BEARING RACE
ARE "CAPTURED" INSIDE
OF REDUCTION CARRIER

NO. 10 NO.12 NO.12A NO. 13

NO.1 LOWCLUTCHHOUSING TO CASE THRUSTBEARING (ILLUSTRATION NO. 232)
NO. 2 LOW CLUTCHSUPPORTTO LOW C LUTCHHUBARING G EAR THRUSTBEARING (ILLUSTRATION NO. 225)
NO. 2A LOW CLUTCHHUBRING GEARTO SUPPORTTHRUSTBEARING RACE (ILLUSTRATION NO. 258)
NO. 3 LOWCLUTCHHUBRING GEARTO OUTPUTC ARRIER THRUSTBEARING (ILLUSTRATION NO. 260)
NO. 3A OUTPUTCARRIERTO LOW CLUTCH HUBRING G EAR THRUSTBEARING RACE (ILLUSTRATION NO. 261)
NO. 4 OUTPUTCARRIER TO OUTPUTSUN G EAR THRUSTBEARING (ILLUSTRATION NO. 263)
NO. 5 OUTPUTSUN G EARTO INPUTC ARRIER THRUSTBEARING (ILLUSTRATION NO. 265)
NO. 6 INPUTCARRIER TO INPUTSUN G EAR THRUSTBEARING (ILLUSTRATION NO. 267)
NO. 6A INPUTSUN G EARTO INPUTC ARRIER THRUSTBEARING RACE (ILLUSTRATION NO. 269)
NO. 7 INPUTSUN G EARTO HIGHC LUTCH HUB THRUSTBEARING RACE (ILLUSTRATION NO. 273)
NO. 7A INPUTSUN G EARTO HIGH C LUTCH HUB THRUSTBEARING (ILLUSTRATION NO. 271)
NO. 8 HIGH CLUTCHHUBTO HIGHAND REVERSE C LUTCHHOUSING THRUSTBEARING (ILLUSTRATION NO. 276)
NO. 8A HIGHCLUTCHHUBTO HIGHAND REVERSE C LUTCHHOUSING THRUSTBEARING RACE (ILLUSTRATION NO. 275)
NO. 9 HIGHAND REVERSE CLUTCHHOUSING TO END C O VER THRUSTBEARING (ILLUSTRATION NO. 49)
NO. 9A HIGHAND REVERSE C LUTCHHOUSING TO END C O VER “SELECTIVE"THRUSTBEARING RACE (ILLUSTRATION NO. 48)
NO.10 DIFFERENTIALPINION GEARTO CONVERTERHOUSING THRUSTBEARING (ILLUSTRATIONNO. 625)
NO. 11 THENUMBER 11 THRUSTBEARING AND THRUSTBEARING RACE ARE "CAPTURED"INSIDE O F THE REDUC TION C ARRIER ASSEMBLY
NO.12 REDUCTION SUN GEARTO DIREC TC LUTCHHOUSING SUPPORTTHRUSTBEARING (ILLUSTRATION NO. 617)
NO.12A REDUCTION SUN GEARTO DIREC TC LUTC HHOUSING SUPPORTTHRUSTBEARING RACE (ILLUSTRATION NO. 616)
NO.13 DIRECTCLUTCHHOUSING TO DIRECTCLUTCHHOUSING SUPPORTTHRUSTBEARING (ILLUSTRATION NO. 602)
Copyright © 2008 ATSG

Figure 243
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TORQUE SPECIFICATIONS

DESCRIPTION N-M | FTLB. | IN.LB.
OIL FILTER 22 16

OIL PUMP TO CASE 22 16
CONVERTER HOUSING TO CASE 30 22

END COVER TO CASE 22 16

CASE TO DIRECT CLUTCH SUPPORT 38 28

CASE TO LOW CLUTCH SUPPORT 9 80
VALVE BODY BOLTS (ALL) 9 80
SIDE COVER TO CASE 10 90
BAND ANCHOR 82 60

BAND ADJUSTING NUT 50 36

OIL PIPE AND BAFFLE BOLTS 9 80
ATF DRAIN PLUG 54 40

OIL PRESSURE TEST PLUGS 9 80
TORQUE CONVERTER NUTS 62 45
FLYWHEEL TO CRANKSHAFT BOLTS 87 64

SPEED SENSORS (ALL) 9 80
TRANSAXLE RANGE SWITCH 7 60
SPANNER NUT ON TRANSFER GEAR "A" 40 35
REDUCTION PLANETARY ASSEMBLY NUT 62 45
MANUAL SHAFT NUT 38 28
COOLER LINE BANJO BOLTS 34 25

Copyright © 2008 ATSG

Figure 244
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After Installation Low Clutch Housing After Installation Direct Clutch Housing
Should Freewheel Counter-Clockwise Should Freewheel Counter-Clockwise

And Lock Clockwise And Lock Clockwise
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A VERY HEARTY "THANK YOU" TO FRANK KUPERMAN OF

PHOENIX REMANUFACTURED TRANSMISSIONS

7310 W Roosevelt Phoenix, AZ 85043
FOR SUPPLYING US WITH THE TRANSMISSIONS THAT MADE
THE ILLUSTRATIONS IN THIS BOOKLET POSSIBLE.

PLEASE FEEL FREE TO CALL TODAY

1 (623) 936-1500
\NE HAVE WHAT YOU NEED FOR

"ALLT YOUR TRANSMISSION NEEDS!

Phoenix*Rem an ufactured
Transmissions
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