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INTRODUCTION 1t Printing
ATSG JATCO JF506E e, 208
TRANSAXLE

The JATCO 5 speed automatic transmission isknown as the JF506E in the Jaguar X Typeand Land Rover’s
Freelander. IntheMazda 6 and MPV itisknown asthe JASA-EL and with VW’ s Golf, GTI and Jettaitisthe
09A. Overseasit is known as the 5F1J or the Durashift -5-Tronic transmission used in the Mondeo vehicle
starting in 2002.5 model year. Itisbased onanearlier AG5 transmission usedinthe 2000 Galaxy whichisa
fully automatic and electronical ly controlled front wheel drivetransmission. The JF5 transmission ratiosare
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
namesare identifiedinFigurel.

This manua contains the procedures necessary to diagnose, overhaul and/or repair the Mazda JF506E
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 mtroduction in 1999,
ATSG also has available an " Update Handbook"” which includes the many changes and is required along
with this manual for a proper overhaund or repair.

We wish ro thank Mazda Motor Company
for the information and illustrations
that have mnade this booklet possibie.

No part of any AT SG publication may bereproduced, storedin any retrieval system or transmitted in any formor
by any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise,
without written permission of Automatic Transmission Service Group. Thisincludes all text illustrations,
tablesand charts.

The information and part numbers contained in this booklet have
been carefully compiled from industry sources known for their
reliability, but ATSG does not guarantee its accuracy.
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LA AT5G Technical Service Information

MAZDA JF506E COMPONENT LOCATIONS
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LA AT5G Technical Service Information

COMPONENT APPLICATION INFORMATION

Refer to Figure 1 for internal component |ocations
and Figure 2for the application of thecomponentsfor
each gear, aong with the shift solenoid sequence for
each gear. This will help you in diagnosis of the
JF506E transaxle.

Also in Figure 2, you will find the planetary gear
ratiosfor each of the different manufacturersand you
will noticethat they will not al interchange. Usecare
if replacement partsarerequired.

COMPONENT APPLICATION CHARTS
JFS06E COMPONENT APPLICATION CHART

Low/ Low Shift Solenoids
MMands MPV GEAR Low 2-4 High Reverse | Reverse | Raduction| Direct | Roller | Rediretion
RANGE Clutch | Clutch | Clutch | Clutch | Clutch Band Clutch | Clutch Sprag SSA | SSB | SsSC
Park/Nevtral On
Reverse R On On On
Ist On On Hold Hold On On
D" 2nd On On On Hold On On
OD Canest 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
D" Znd 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 vary in the mumber of range positions between vehicle users. There are4, 6, and 7 position indicators.
The example shown abowe is for the Mazda MPYV] six posstion indicator. Mazda " 6" is equippedwith a " Manual Switch” and " Slap-Stick"
capability, andthe Mazda "MPFPV™ is equippedwith an OD cancel swiitch.

Mazda "6" Indicator Mazda "MPV™ Indicator

AUTOMATIC TRANSMISSION SERVICE GROUP

PRND PRND32
JF506E PLANETARY GEAR RATIOS

Land Rover | Land Rover Jaguar Vw 14’4 14’4
Adaxds 6 | Maxds MPV| Freelander Freelander X Iype Golf Jetta GTI
3.0L V6 3.0L V6 2.5L V6 Turd Diesel | 2.0L/2.5L/3.0L) 19L Dissel 1822 8L 1.8L
13t Gear 3.801 3.801 3.474 3.801 3.801 3.801 3.801 3.801
2nd Gear 2.131 2131 1948 2.131 2131 2131 2.131 2.131
Ard Gear 1.364 1364 1247 1.364 1.364 1364 1.364 1.364
dth Gear 0.935 0.935 0.854 0.935 0935 0.935 0.935 0.935
Sth Gear 0.685 0.685 0.685 0.685 0.685 0.685 0.685 0.685
Reverge 2.970 2970 2714 2.970 2970 2970 2.970 2.970

Transaxle Cods "EEB" = 3.45

Differential 323 3.04 3.04 2.87 323 Transaxle Code "EYN" = .45

Transaxle Cods "EEF" =2 70

Copyright © 2008 ATSG
Figure 2
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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
multipledisc 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,
aturbine, apressure plate splined to theturbine, and a
stator assembly. The torque converter acts as afluid
coupling to smoothly transmit power from theengine
to the transmission. It also hydraulicaly 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 thetransmission.

The three planetary gear sets provide the five
forward gear ratiosand reverse. Changing gear ratios
isfully automatic and isaccomplished throughtheuse
of aTransmission Control Module (TCM) located in
thevehicle. The TCM receives and monitors various
electronic sensor inputs, and uses this information to
shift thetransmission at theoptimumtime.

TheTCM commandssix On/Off solenoidsand 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
pressuresneeded to apply theclutch pistonsthat apply
or release the friction components. These friction
components, when applied or released, support the
shifting qualitiesof thetransmission.

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 locationsand
to Figure 2 for the component application chart for
thistransaxle.

Technical Service Information

SHIFT QUADRANTS

The Mazda"6" has afour detent shift quadrant, as
shown in Figure 3, along with a"Manual" mode, that
allowsthedriver to select therange of gearsavailable,
by tapping the selector lever towardsthe"-" or "+" to
downshift or upshift.

TheMazda"MPV" hasasix 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 manualy 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 Whenthe Reverseposition is selected, the vehicle
can be operated in a rearward direction at a reduced
gear ratio.

N Whenthe Neutral position is selected, thereisno
powerflow through the transaxle. The output shaftis
not held and is free to rotate and the engine can be
started. This position can also be selected while the
vehicleismoving, torestart theengineif that becomes

necessary.

MAZDA "6" SHIFT QUADRANT

Copyright © 2008 ATSG

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

D TheDrivepositionisthenormal position for most
forward gear operations. The Driveposition provides
automatic upshifts and downshifts, apply and release
of the converter clutch, and maximum fuel economy
during normal operation. Drive range alows the
transaxle to operate in each of the five forward gear
ratios. Downshifts are available for safe passing, by
depressing theaccel erator.

M Whenthe 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 dippery surfaces, and for
engine braking when descending slight grades.

Mazda "MPV* Shifi 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 theignition key can be
removed.

R Whenthe Reverse positionis selected, the vehicle
can be operated in a rearward direction at a reduced
gear ratio.

N When the Neutral position is selected, thereis no
powerflow throughthetransaxle. Theoutput shaft is
free to rotate and the engine can be started. This
position can aso be selected while the vehicle is
moving torestart theengine, if necessary.

Technical Service Information

Mazda "MPV" Shift Quadrant (Cont'd)

D TheDrivepositionisthe normal position for most
forward gear operations. The Driveposition provides
automatic upshifts and downshifts, apply and release
of the converter clutch, and maximum fuel economy
during normal operation. Drive range alows 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 providesa2nd 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 beselected 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 providesa2nd gear start and
hold for dlippery surfaces, and provides engine
braking for hilly terrain. Manual 2 can be selected at
any vehiclespeed, but will not downshift until vehicle
speed calibrated into the TCM has been reached, to
prevent engine over-speed.

(PRND32]

MAZDA "MPV" SHIFT QUADRANT

OD/OFF
E—‘/ '/

Copyright © 2008 ATSG

Figure 4
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FLUID REQUIREMENTS
Mazda "6" And Manda "MPV"

Fluid requirements are the same for the Mazda "6"
and theMazda"MPV". Both unitsarefilled through
thedipstick tube. Thefluid should be checked while
hot at 60-70°C (149-158°F) and should be at theleve
ondipstick, asshowninFigure5. Thedrainplugison
the bottom of the converter housing part of the case,
justinfront of wherethetwo case piecessplit.

ATF Tyvpe = Mercon " V' ® or equivalent

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. Therange selector on the Mazda will have
two different indicators depending on whether you
have aMazda"6" or aMazda"MPV". The Mazda
"6" will havefour positions (PR N D) and the Mazda
"MPV" will have six positions, (PRND32) as shown
inFigure6and Figure?7.

Theelectrical connector for theRange Switchishard
wired to, and part of, the Transaxle Range Selector
Switch, asshown in Figure 6 and 7, and as you might

Transaxle Range

Copyright © 2008 ATSG

HOT RANGE i i i :
o] |« ATF TEMPERATURE expect arewired differently, and will notinterchange.
60-70°C (146-158°F)
20°C  65°C > '
A Continued on Page 8
COOL RANGE
ATF TEMPERATURE
15-25°C (59-77°F)
Figure 5
MAZDA "6" MAZDA "MPV"
PRND PRND32
Transaxle Rangs
Switch Connector
Namber "A2-03"

Transaxle Range

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 chartsfor 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
rangeswitchinthevehiclewithaVolt meter.

By looking at the chartsin Figure8 and 9, it can be
seen that terminal "C" isthe common terminal for all
range selections. Thisis the voltage supply into the
switch. Terminals"H" and"B" areused for

Technical Service Information

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

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

Electronic Components

Continued on Page 9
MAZDA "6" MAZDA "MPV"
PRND PRND32
B DF H
Jl@ i | Vit s Cocctr T —
EI @ EI E Viewed From Wire Side CmncclarNumabr::?'sA-a_;"
Ignition Viewed From Tarmina! Sids
Switch
From A C E G I Ignition
2SO0 O gattery Switch
Ign. 15A From
Meter —0\0— Batter Y
TCM Ign. 15A
9
R (W = NR o 1CM A
1Ti—i D —No Ry
g j 1z} T2 Eq’d X
F Mot Useq }Pb Q_
G Not Used \D }_3\0
To PCM _[ g o~o Slgfef 2%
Term. 98 Range  "A2.03% ay C)V\C H Flonge}?cf’c;fel
Swifch Conn [?ange "A-03"
Switch  Conn
Seiector Lever
¢m M Range Switch Selecfor Lever
#%, UP Switch o dm Test Switch oh
v s DN Switch - o J; ODOFF "
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 O—+0 |O+0O Not Used P O—+0 |O+0
R (e, O R O O
N Oo+0 |0 O N Oo+0 |0 O
D O O D (e, O
3 O 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
sensorsand 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 tenterminalsfor 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"
doesnot use abracket. If any of these connectorsare
damaged, a complete wiring harness is required.
Both of the external wiring harness' areillustrated in
Figurel2.

Technical Service Information

Thereisan internal wire harness that plugsinto the
10-way internal connector and runs to each of the 9
solenoidsand providesan internal ground.

Thereisalso aninternal harnessthat plugsinto 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 beseenin Figure 10 and 11.
The internal harness are the same on both the Mazda
"6" and"MPV". Theinternal solenoid harnessisalso
illustratedin 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 aresistance chart in Figure 14 for the
Mazda"6", and Figure15for the"MPV".

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

MAZDA 6"
PRND
Transaxlc Range
Switch Conaccior
Number "A203%

External Transaxls
Harness Conneclor
Number "H2-03"

TO SPEED SENSORS
AND TEMP SENSOR

MAZDA "MPV"
PRND32
Transaxle Rangs
Exteraal Transaxls Swilch Connector
Harness Connactor Number "A-03%
Namber "Hi-02"

Extarnal Transaxie
Harness Connector
Number "HI-05* AN

TO SPEED SENSORS
AND TEMP SENSOR

Number
" N et
HI-03 TO ALL
SOLENOIDS ~ Copyright © 2008 ATSG SOLENOIDS  Copyright © 2008 ATSG
Figure 10 Figure 11

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

Toternal Solenoid
Wire Harness
(Common To Both Models)

Copyright © 2008 ATSG
Figure 12
ELECTRONIC COMPONENTS (CONT'D) - -
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
decreasesasthefluid temperatureincreases, asshown 60 §140} 0.56-0.62
inthechartinFigure13. 80 {176} 0.31-0.34
Input fromthe TFT isused 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 col d weather operation, or when the
TFT mafunctions. Torque reduction may aso be
inhibited when the TFT malfunctions. Usethe charts
for termina identification in Figure 14 and 15 to
check the TFT sensor, and the resistance chart in
Figure13toverify.

The TFT sensor may produce code PO711 (sensor
signal stuck), code PO712 (shorted circuit), or code
PO713 (opencircuit).

TFT Sensor .
Copyright © 2008 ATSG

Figure 13
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Technical Service Information

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

1 & 2 = Turbine Shafi Speed Senor (313 to 627 ohms)
3 & 4 = Intermediate Shaft Speed Sensor (313 to 627 ohms)

External Transaxle
Harness Connector 5 & 6 = Quitput Shaft Speed Senor (513 to 627 ohms)
Number "H2-06" 7 & 8 = Temperature Sensor (Refer to page 10)
Face View)
8 2L~k 1
6 Internal Transaxle 4 H 3 Inta‘:mf Ir. mﬂmx{e
5 Haraess "Male" Coupler sHC= Harness *Female” Coupler
COEHWMIMM’ nﬂ'z_mu 6 || II]:;:I CDIIDEC[GI’NHH]M‘ H2-07
; 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 ohins)
External Transaxle 9 & 13 =High Clutch Solenoid (2.6 to 3.2 ohins)
Harness Connector 9 & 14 =Shift Solenoid C (14 to 18 ohms)
Number "H2-03" 9 & 15 = Reduction Timing Solenoid (14 to 18 ohms)
(Face View) 9 & 16 =Shifi Solenoid B (14 to 18 ohms)
9 & 17 =Shift Solenoid A (i4 to 18 ohms)
9 £ 18 = Pressure Control Solenoid (2.6 to 3 2 ohms)
18 1717 10 A= 9
160 0]15 Internal Transaxie 12~ 111 Internal Transaxle
14|10 Harness "Male® Coupler 135~ Harness *Female® Coupler
13| 0 Conneclor Number "H2-04" 14 HI = Connector Namber "H2-04"
12! 011 (Face View) 16 HIL~1; 15 (Face View)
ol o9 18[C=1517
H FD B
ransaxie Rﬂﬂﬁ i laﬂmﬂbRﬂﬂﬁ Wi
{ } Coz;ﬂm mwfﬂ’;‘_ﬁy E [ Vehicle Harness (Wire Side)
005 305 305305 (Terminal F and G Not Used) NEdEQHA Connector Number "A2-03°
\:;_HLE" (Face View) (Terminai F and G Not Used)
I G E C A
Copyright © 2008 ATSG
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2004 MAZDA "MPV" TRANSAXLE TERMINAL 1.D. AND RESISTANCE CHART
6 4 2 17
¥ 1 & 2 = Turbine Shaft Speed Senor (313 to 627 ohms)
|:| 3 & 4 =Intermediate Shafi Speed Sensor (513 to 627 ohms)
i i w— 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 2 A1
6 Internal Transaxle 4 1= 3 Internal Transaxle
5 Harness "Male" Coupler 5 H = Harness "Female" Coupler
4 Connector Number "H 1-06"° 6 HI[ = Connector Number "H I-06°
) (Face View) s (=T 7 (Face View)
Not 9 & 10= Neutral Shift Solenoid (14 to 18 ohms)
12 13 15 16 L7 teea 9& 11 =TCC Solenoid (12to 13.2 ohms)
L L 9 & 12 = 2/4 Brake Solenoid (2.6 to 3.2 ohms)
ANRARARARARA 9 & 13 = High Cluich Solenoid (2.6 to 3.2 ohms)
ﬂ m “ | “ 9 & 14= Shift Solencid C (14 10 18 ohms)
TIFITITITIT 9 & 15 = Reduction Timing Solenoid (14 to 18 ohms)
L 9 & 16 =8hift Solenoid B (14 to 18 ohms)
118 14 10 © No 9 & 17 =Shift Solenoid A (14 1o 18 ohms)
Used 9 & 18 = Pressure Control Solenoid (2.6 to 3.2 ohms)
External Transaxle CAUTION: Even though there are two blank terminafsin the external transaxie connector " Hi-02"
Connector Number "HI-02°  asshown here, the tating connector from the TCM has two wires in these focationsthat are not used.
Face View)
18(7 1) 17 10 AL 9
16/ 0 15 Internal Transaxle 1250~ T 11 Internal Transaxle
141 l Harmness "Male" Coupler 135~ Harpess "Female® Coupler
130 < Connector Number "H1-03* 14 =5~ Conneclor Number "H1-03*
120 01 (Face View) 16 HIL~1; 15 (Face View)
1oll_Jfo 18\~ 0517
B D F H
. Transaxie Range Switch
Transaxile Range Switch ;
Connector Number " A-03" ngjd:tf:r;em gﬁ?ﬁ;@
(Face View) ‘prnector Nt
A C E G 1
Copyright © 2008 ATSG
Figure 15
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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|1v|is|1p[iM| 15 [16|1D|1A 2y [2v|2s|2p [2M ]| 21 |26 [2D | 2a
1Z 1w |1T [1Q|IN|1K | 1H | 1E | 1B 27 |2w | 2T [2Q 2N 2K |21 [ 2E | 2B
18A| 1x [ 10 i |1F|1c| [2a4]2x|2U 21 | 2F [2c
Input Shaft Intermediate Shaft Output Shaft Transaxle Fluid
Speed Sensor Speed Sensor Speed Sensor Ternp Sensor
ol ol ol ol
o @ 8 3 3 2
q = Y3 3 = g s
Wire Colors May Vary
Copyright © 2008 ATSG
Figure 16
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All Three Speed Sensors Should Measure As Follows:
Maazia, Jaguar, Freelander = 513-627 Ohms

Mazda Pari Number = FP2]-21-2550

Copyright © 2008 ATSG

Figure 17

Technical Service Information

ELECTRONIC COMPONENTS (CONT'D)
SPEED SENSORS

There arethree inductive type speed sensors|ocated
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 shownin
Figure 18. The other two speed sensors require
transaxle removal, and splitting the case. The speed
sensorsare, Turbine Shaft Speed Sensor, I ntermediate
Shaft Speed Sensor and the Output Shaft Speed
Sensor. Electrical connections to all of the speed
sensors and TFT sensor come through the externa
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
externa caseconnector, shownin Figure 14 and 15.

Continued on Page 15

TURBINE SHAFT SPEED SENSOR

Copyright © 2008 ATSG

Figure 18

14 AUTOMATIC TRANSMISSION SERVICE GROUP



ATSG

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 apulse signal from thelugsonthe
outsi de of the high/reverseclutch housing. The speed
sensors can be checked externally, asshown in Figure
17. The Turbine Shaft Speed sensor is the only one
that can be accessed in the vehicle, by removing the
rear cover, asshowninFigure18.

Theinformation 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 Shaifl 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 1st and 2nd planetary
gearset. The sensor detects a pulse signd according
to theteeth on thetransfer drive gear. Sincethereare
variousratios, thetooth 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) PO791,
I ntermediate Shaft Speed sensor circuit code.

Output Shatt 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 detectsapulse
signal accordingtothelugsonthepark gear.

Theinput of the output shaft speed sensor isused by
the TCM to provide a vehicle speed signal, calulate
shift timing, line pressure control, and to monitor gear
ratio. Thissensor may produceaDiagnostic Trouble
Code (DTC) P0720, Output Shaft Speed sensor
circuit code.

INTERMEDIATE SHAFT AND OUTPUT SHAFT SPEED SENSORS

Y%
‘/27 e i

Q ooy
R i
@ ‘é‘ f/// l

®

(7 T~ —

DA ———
(O R\\—
=u S
O o .
Intermediate
Shait 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 theway inwhich 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 solenoidsin
all models are actuated (energized) by avoltage feed
fromtheTCM.

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 al models,
andisalso showninFigure20.

MAZDA SOLENOID IDENTIFICATION AND LOCATIONS
1 2 3 4
R —©/°\
.(( WAL ) © &>
Ce(JREX
7 \ *‘_\%
Shift Solenoid Application Chart
Solenoid| 1Ist 2nd 3rd 4th Sth
SSA ON ON
SSB ON ON ON
ssC ON ON ON
Mazda Solenoid Identification And Location
Manufaciurer
_l1f2[3]a4[5]6]7]8]09
And Shift Reduction Shift Shift 2/4 Brake Neutral Line TCC High Clutch
Mazda "MPV" Solenoid Timing Solenoid Solenoid Solenoid Shift Pressure Solenoid Solenoid
"A" Solenoid "B" "c" Solenoid Solenoid
Copyright © 2008 ATSG
Figure 20
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SOLENOID IDENTIFICATION (CONTD) MAZDA "6" AND MAZDA "MPV"

ON/OFF Solenoids ON/OFF
On/Off Solenoidsareasfollows:

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

N
Neutral Shift

passes through the coil and actuatesthe needle vave. o ) 5
The needle valve then opens and closes the fluid | T#ming Solenoid Solenoid
pressurecirculit. Copyright © 2008 ATSG
Duty Cycle Solenoids Figure 22
Duty CycleSolenoidsareasfollows:
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 pressurecircuit rapidly and metersfluid pressure
in the circuit, dependant upon vehicle speed, throttle
opening, engine load, and transaxle temperature,
among other things.

Use theterminal identification and resistance charts )
on Page 11 for Mazda "6", and Page 12 for Mazda Line Pressure
"MPV" to check the solenoids while till in the Solenoid TCcC
transaxle.

MAZDA "6" AND MAZDA "MPV"

ON/OFF
o
Shift Shift
Solenoid "A" Solenoid "B”

Shift 2/4 Brake Solenoid
Solenoid " C" And Brass Retaining Bracket
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 21 Figure 23

AUTOMATIC TRANSMISSION SERVICE GROUP 17




P4nATsG Technical Service Information

TRANSAXLE TO TCM WIRE SCHEMATIC
2004 Maza "6" 3.0L Engine Batfery
Alfomatic Transaxie H2-03 [Feeft i
Faternal FE2-04 Conn I
NeuralSht ) v 403
i} ) {10}
Rediuction Timing b
il P 51— Ignition SW
sSC il
i 1T :E_< oo
S5 B ;!
il I "E!—(
SS A |
il T 17
I Internal ::!_<
VB Bolt Ground I:'—<
9
— P
| TCC Sotenoid T % (4] » >
{11 '—( 1w {E |
High Clutch Solenoid ro D —No -
P [BH< T
2/4 Brake Solenoid I E Nof Usec
U I12|—< of Used oy
PC Solencid b [G e
IHO=—1T0 ! 18 '—( To PCM Starter
Intsenal Term. 98 B o\c H Relay
VB Bolt Range  A2-03
Internal H2-07 Switeh  Conn
Connector ¥
Turbine Speed E Selector Lever
Sensor -
m M Range Switch
(- :I| UP Switch
o 2C| o}
(- ol DN Switch
witth ¢
Infermediafe é S —
|
Speed Sensol ; Stop Lenp SW
[ :
Output Speed : Ny
Sensor IEI ( ! = PCM
7 e Fluidl b Stop Lamps =
ransaxlie Flui ! =
Temp. Sensor : : {1y}
AW :Z!—< 7 1Fp <E—;
HeB 1Bp
TCM
Position/ | A2-03 Connector Terminal
Use Transaxle Connector Range |H|B|C|A|E|D|I|F |G
Terminal ID in Figure 14 TCM Located under P oo [o1© ot toed)
On Page 11. left side of dash R - g o .
Use TCM Connector g o 5
Terminal ID in Figure 16
On Page 13. Copyright © 2008 ATSG
Figure 24
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Technical Service Information

TRANSAXLE TO TCM WIRE SCHEMATIC
“ .
2004 Mazda "MPV" 3.0L Engine Batfery
Aufornatic Transaxie H1-02 [F=eft
Internal H1-03 62”"‘ (
Conrecior Ignition
NE.'UF‘TCI'J’ Shfﬁ ¥ TCM (E Kanel £404)
il SRR {10—{10] 2Dp
Reduction Timing o
il PR ?IE‘_( 15 d fonition SW
S§C !
lf TR E_( ) Meter _O\C
SS B ! fon. (154)
a o ,'E!—<
SS A I
L P
i In.nama!m :'I 177 P (28] {A] 7
VB Boft Ground ' R W] [E] 7]
* oo —=| N T 51 Ng -
) | D c
TCC Solenoid | - - b D {1z} a Dsl
High Clutch Solenoid || 3 {las———{1+—%
o Ei—( 13 20p 2 qac} F—2o
2/4 B!er SO/enOId ! | To PCM \C Starter
Sl @_( Term. 98 L ° kelay
PC Solenoid Lo Range A-03
MO =—IRRA !E—( 18 Switch  Conn
Internal
VB Bolt Hi1-05 TICM
In gmﬂf;r-aa Selecior Lever
(MTIT,
¥ <E Test Switch oh
Turbine Speed m_( (E ODOFF o i
Sensor -
Stop Lamp SW
) qiv} L o~ o+—o~o
infermediale
Speed Sensor
CAN "H"{2M pCM 1
CAN "L" q2J Stop Lamps
Cutput Speed
Sensor é {1y}
{icl———»
Transaxie Fiuial =
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 / N o 0
Terrminal ID in Figure 15 TCM Located under D ° 0
On Page 12 right front floor panel 3 o o
Use TCM Connector 2 0 o
Terrnmnal ID in Figure 16
On Page 13. Copyright © 2008 ATSG
Figure 25
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MAZDA "6" DIAGNOSTIC TROUBLE CODES
MiL WA:ICING

D1C DESCRIPTION ON LAMP
P0116 | Engine Coolant Temperature (ECT) performance problem Yes No
P0117 | Engine Coolant Temperature (ECT) circuit, low input Yes| No
P0118 | Engine Coolant Temperature (ECT) circuit, high input Yes No
P0121 | Throttle Position (TP) stuck closed Yes No
PO122 | Throttle Position (TP) circuit, low mput Yes No
P0I123 | Throttle Position (TP) circuit, high input Yes No
P0O705 | Transaxle Range (TR) swilch, circuit malfunction (Short to power) Yes Yés
PO706 | Transaxle Range (TR) switch, circuit malfunction (Open or short circust) Yes Yés
PO711 | Transaxle Fluid Temperature (TF T) sensor maifunction (Stuck) Yes| No
PO712 | Transaxle Fluid Temperature (TF T) sensor malfunction (Short circurt) Yes Yes
PO713 | Transaxle Fluid Temperature (TF T) sensor malfunction (Open circuit) Yes Yés
PO715 | Turbine Shaft Speed (TSS) circuit malfunction Yes Yes
P0720 | Output Shaft Speed Sensor (OSS) circuit malfimction Yes Yés
P0740 | Torque Converter Clutch (TCC) system malfunction (Performance) Yes No
P0743 | Torque Converter Clutch (TCC) solenoid malfunction (Electrical) Yes Yes
PO748 | Pressure Control Solenofd, circuit malfiinction No Yés
P0751 | Shift Solenoid * A” malfunction (Stuck Of) Yes| No
P0752 | Shift Solenoid " A" malfunction (Stuck On) Yes| No
P0753 | Shifl Solenoid " A" malfunction (Open or Short circuit) Yes Yés
PO756 | Shift Solenoid " B” malfunction (Stuck Of) Yes| No
P0757 | Shift Solenoid "B" malfunction (Stuck On) Yes| No
PO758 | Shift Solenoid " B" malfunction (Open or Short circurt) Yes Yes
P0761 | Shift Solenoid " C" malfunction (Stuck Of) Yes| No
PO762 | Shifi Solenoid " C* malfunction (Stuck On) Yes| No
P0763 | Shift Solenoid " C" malfunction (Open or Short circurt) Yes Yés
P0768 | Reduction Timing Solenoid circuit malfunction (Open or Short circuit) No Yes
PO0773 | Neutral Shift Solenord circuit malfunction (Open or Short circurt) No Yés
PO778 | 2-4 Brake Solenoid circuit malfunction (Open or Short circuit) No Yés
P0O791 | Intermediate Speed Sensor (I8S) circuit malfunction (Open or Short circuit)| Yes Yés
P0798 | High Clutch Solenoid circuit malfinction (Open or Short circuit) No Yés
P1710 | Ground Return circuit malfimnction No No
0073 | CAN BUS OFF Yes Yes
U0100 | TCM cannot recieve signals from PCM Yes Yés

Copyright © 2008 ATSG

Figure 26
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Technical Service Information

MAZDA "MPV" DIAGNOSTIC TROUBLE CODES
MIL| OD/OFF
DTC DESCRIPTION ON | FLASHING
PO116 | Engine Coolant Temperature (ECT) performance problem Yes No
P0117 | Engine Coolant Temperature (ECT) circuit, low input Yes No
P0118 | Engine Coolant Temperature (ECT) circuit, high input Yes| No
P0121 | Throttle Position (TP) stuck closed Yes| No
P0122 | Throttle Position (TP) circuit, low input Yes| No
POI23 | Throttle Position (TP) circuit, high input Yes No
PO705 | Transaxle Range (TR) switch, circuit malfunction (Short to power) Yes Yes
PO706 | Transaxie Range (TR) switch, circuit malfunction (Open or short circuit) Yes Yes
PO711 | Transaxle Fluid Temperature (TF T) sensor maifunction (Stuck) Yes No
PO712 | Transaxle Fluid Temperature (TF T) sensor maifunction (Short circust) Yes Yes
PO713 | Transaxle Fluid Temperature (TF T) sensor malfunction (Open circuit) Yes Yes
PO715 | Turbine Shaft Speed (TSS) circuit malfunction Yes Yes
P0720 | Output Shafi Speed Sensor (OSS) circuit malfinction Yes Yes
P0740 | Torque Converter Chutch (TCC) system malfunction (Performance) Yes No
P0743 | Torque Converter Clutch (TCC) solenoid malfunction (Electrical) Yes Yes
PO748 | Pressure Control Solenofd, circuit malfiinction No Yes
P0751 | Shift Solenoid * A” malfunction (Stuck Of) Yes No
P0752 | Shift Solenoid " A" malfunction (Stuck On) Yes No
P0O753 | Shift Solenoid " A" malfunction (Open or Short circurt) Yes Yes
PO756 | Shifl Solenoid " B" malfunction (Stuck Of) Yes No
P0757 | Shift Solenoid "B" malfunction (Stuck On) Yes No
P0O758 | Shift Solenoid " B" malfunction (Open or Short circurt) Yes Yes
P0761 | Shift Solenoid " C" malfunction (Stuck Of) Yes No
PO762 | Shift Solenoid " C" malfunction (Stuck On) Yes No
PO763 | Shift Solenoid " C* malfunction (Open or Short circuit) Yes Yes
P0768 | Reduction Timing Solenoid circuit malfunction (Open or Short circuit) No Yes
P0O773 | Neutral Shift Solenord circuit malfunction (Open or Short circurt) No Yes
PO778 | 2-4 Brake Solenoid circuit malfunction (Open or Short circuit) No Yes
PO791 | Intermediate Speed Sensor (ISS) circuit malfunction (Open or Short circuit)| Yes Yes
PO798 | High Cluich Solenoid circuit malfunction (Open or Shott circuit) No Yes
P1710 | Ground Return circuit malfunction No No
U0a73 | CAN BUS OFF ¥és 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

LaudRover | Land Rover Faguar Vw Vw Vw
Maxds 6 | Maxdas MPV| Freelander Frealandsr X Type Golf Jetta GTI
3.0L V6 3.0L V6 25L V6 Turh Diesel | 20L/25L3.0L) 1.9L Diese! 181280 18L
Ist Gear 3.801 3.801 3.474 3.801 3.801 3.801 3.801 3.801
2nd Gear 2131 2.131 1.948 2131 2131 2.131 2131 2131
3rd Gear 1.364 1.364 1.247 1.364 1364 1.364 1.364 1364
4th Gear 0935 0.935 0.854 0935 0.935 0.935 0.935 0.935
Sith GFear 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
Transaxis Code "EEB" = 3.45
Diffareniiaf Ratio 323 3.04 3.04 é ZZ) 3.23 Transaxies Code "EYN™ = 3.45
Codes Undmown Transaxle Code "EEF" =282
Tranader Gear "A% 41 Teeth 41 Teeth 54 Teeth 54 Teeth 54 Teeth 352 Teeth 352 Teeth 352 Teeth
2Ring ID 2Ring ID ORing ID (58 Teeth) ORing ID ORingID ORing ID ORing ID
Transtar Gear "B" 47 Teeth 47 Teeth 65 Teeth 65 Teeth 65 Teeth 67 Teeth 67 Teeth 67 Teeth
I Ring ID} 1 Ring I O Ring ID (65 Teeth) O Ring ID O Ring ID O Ring ID O Ring I}
Diffarantizl 21 Teeth 22 Teeth 22 Teeth 23 Teeth 21 Teeth 20 Teeth 20 Teeth 23 Teeth
Pinion Gear 3 Ring ID 2Ring ID 2Ring ID (26 Teeth) 3 RingID> 3 Ring ID 3 Ring ID 3 Ring ID
Differential 68 Teeth 67 Teeth 67 Teeth 66 Teeth 68 Teeth 69 Teeth 69 Teeth 65 Teeth
Ring Gaar 3 Ring ID 2 Ring I} 2 Ring ID} (63 Teeth) I Ring ID} 3 Ring ID 3 Ring ID 3 Ring ID

3ringinputshafl

Differcatial
Ring Gear

Differential
Pinion Gear

Special Note: The above tooth counts were " Observed” counts, from units that were seen during teardovwn. Notice also that the rings that
are ttormailvused for identification, are the same count on many of the ring gesrs. 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 determineifitis used for 2ring input shaftor

Transfor Gear "A"

Copyright © 2008 ATSG
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SPROCKET RATIO IDENTIFICATION CASE PASSAGE IDENTIFICATION

Figure 28 isachart for the identification of thetwo Figure 29 identifies the case passages under the
transfer gears in this unit and the differences in the  vave body for possible air checks, or for removing a
variousunits, asthey will notinterchange. particular component. Also shown arethelocation of

thetwo seal sbetween theval ve body and thecase.

CASE PASSAGE IDENTIFICATION

S

Reduction Band

Low Clutch

Low/Reverse Clutch

e

High Clutch

Reverse Cluich

Clutch  Cluich

Copyright © 2008 ATSG

Figure 29
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LINE PRESSURE TEST
Special Note: R S

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 Cluich” tap
when testingin the "R" rangeposition. Pressurespecifications shown below;

MAZDA LOW PRESSURE TAP LOCATION

Y Low Clutch
\ 7 Pressure Tap / <
ST S SN are
""' /’) / - )
.c;'\{‘a&////”q S o2
S (SPpas3E 5 ¢ -

Mazda
"Top View"

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

( RANGE PRESSURE TAP IDLE STALL
"D" "3" - . - -
MAZDA "MPV" 4 , "3, Low Clutch 42-71 pﬂ' 186-215 pﬂ
npn Low Clutch 80-109psi | 225-254 psi
\ "R", Reverse Cluich 80-109 psi 225-254 psi

Copyright © 2008 ATSG
Figure 30
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LINE PRESSURE TEST
Special Note: S3U 5

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 Cluich” tap
when testingin the "R" rangeposition. Pressurespecifications shown below;

REVERSE TEST

High Clutch Pressure Tap

Reverse Clurch 24 Clutch
Pressure Tap Pressure Tap
(All JF506E Models)

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

( RANGE PRESSURE TAP IDLE STALL
IIDII II3II - - - -
MAZDA "MPV"$ , , Low Cluich 42-71 pﬂ' 186-215 pﬂ
"2", Low Clutch 80-109 psi 225-254 psi
"R", Reverse Cluich 80-109 psi 225-254 psi

Copyright © 2008 ATSG
Figure 31
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SAFETY PRECAUTIONS

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

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

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

Technical Service Information

TRANSAXLE DISASSEMBLY

1. Thetransaxle should be steam cleaned onthe
outside, toremoveany dirt and greasebefore
disassembly begins.

2. Thistransaxlecanbedisassembled very easily
onawork benchwithout thebenefit of holding
fixturefor rotation.

3.Removethetorqueconverter fromtransaxie,
asshowninFigure32.

Caution: Use care when removingthe torque
converter, to avoid personal mnjury and/or
damageto converter, asitisheawy.

4. Removetheretaining bolt, dipstick and tube,
asshowninFigure32, discard"O" ring seal.

Continued on Page 27

1 TORQUE CONVERTER ASSEMBLY
11 FLUID DIPSTICK TUBE
12 FLUID DIPSTICK TUBE RETAINING BOLT
13 FLUID DIPSTICK TUBE "O" RING SEAL

Figure 32

26 AUTOMATIC TRANSMISSION SERVICE GROUP
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TRANSAXLE DISASSEMBLY (CONTD)

5. Removeboth cooler linebanjofitting boltsand
cooler lines, asshowninFigure 33.

6. Removetheexterna manud shiftlever nut,
washer and lever, asshowninFigure 33.

7. Removethetwotransaxlerange sensor bolts,
asshownin Figure 34, and removetransaxle
range sensor.

Continued on Page 28

6 COOLER LINEBANJO FITTING BOLTS (2)
7 COOLER LINEBANJO FITTING WASHERS (4)
8 COOLER LINEBANJO FITTINGS
9 MANUAL SHIFTLEVER RETAINING NUT
10 MANUAL SHIFTLEVER

Copyright © 2008 ATSG

14 TRANSAXLE RANGE SENSOR RETAINING BOLTS (2)
15 TRANSAXLE RANGE SENSOR

Copyright © 2008 ATSG

Figure 33

Figure 34
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RETAINING BOLTS
20 REQUIRED

EXTERNAL PASS-THRU

CONNECTOR AND
HARNESS ASSEMBLY RETAINING
CLIp
SOLENOID
CONNECTOR

SPEED SENSOR

Technical Service Information

TRANSAXLE DISASSEMBLY (CONTD)
8. Removethetwenty sidecover retaining bolts,
asshowninFigure 35, andremovesidecover.
9. Disconnect both insideconnectorsand lay the
speed sensor connector wiresover thepanrail,
asshowninFigure35.

10. Removetheretaining clipfromtheexternal
"pass-thru” connector and harnessassembly,
asshowninFigure35.

11. Removetheexterna harnessand connector
assembly by maneuvering throughtheholein
case, asshownin Figure35.

12. Removeand discard the"O" ring seal onthe
pass-thru connector.

Continued on Page 29

JF306FE Mazda Valve Body

©C
©
2 ) Y ©
E] O 00 @ -~
0)
=l
Q
O|| 2
|
ﬂ DJC‘/JP @ -1 ©
PM-SUB 9
p | — (=) P) O (O)f—— =
3 A= =)
ol — e
5 fal | =
© 2 2 - 2

2.VALVEBODY TO CASE BOLT, 90MM LONG (SILVER IN COLOR)
TEN 90MM LONG BOLTSREQUIRED

CONNECTOR 3. VALVE BODY TO CASE BOLT, 106 MM LONG (SILVER IN COLOR)
ONE 106MM LONG BOLT REQUIRED
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 35 Figure 36
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TRANSAXLE DISASSEMBLY (CONTD)

13. Disconnect each of the connectorsfromtheir
respectivesolenoids.

14. Removethebolt fromterminal holdingthe
groundwires, and removetheinternal solenoid
harnessassembly, asshowninFigure37.

15. Removetheeleven, silver in col or, va vebody
to caseretainingbolts.

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

16. Removetheva vebody assembly by lifting
straight up, asshownin Figure 37.

17. Settheva vebody asidefor thecomponent
rebuild section.

18. Removeand discard thelow/reverseclutch
"top-hat" seal and thereduction band seal, as
showninFigure37.

19. Removethe 22 converter housing to casebolts,
andtheir locationsareshowninFigure 38.

INTERNAL SOLENOID
HARNESS ASSEMBLY

Continued on Page 30

VALVE BODY
ASSEMBLY
REDUCTION

BAND SEAL
LOW/REVERSE

CLUTCH SEAL O/
S

CONVERTER HOUSING BOLT LOCATIONS

2.VALVE BODY TO CASE BOLT, 90MM LONG (SILVER IN COLOR)
TEN 90MM LONG BOLTSREQUIRED

3. VALVEBODY TO CASE BOLT, 106 MM LONG (SILVER IN COLOR)
ONE 106MM LONG BOLT REQUIRED

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 37 Figure 38
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TRANSAXLE DISASSEMBLY (CONTD)

20. After theboltsareremoved, tap on converter
housingwitharubber mallet toloosen and
removeconverter housingfromthecase, as
showninFigure39.

21. Setthe converter housing asidefor component
rebuild section.

22. Removethefinal driveassembly by lifting
straight up, asshownin Figure40.

23. Setfinal driveassembly asidefor component
rebuild section.

24. Removethetwo fluidfilter retaining bolts, as
showninFigure41, removeand discard the
fluidfilter assembly.

Technical Service Information

Continued on Page 31
2
9 @O
i S
bz i
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= /) ®@ &QO
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SIS
3 4
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2 CONVERTER HOUSING TO CASE BOLTS (22 REQUIRED)
3 CONVERTER HOUSING ASSEMBLY
4 TRANSAXLE CASE ASSEMBLY

Copyright © 2008 ATSG

16 FINALDRIVE RING GEAR AND CARRIER ASSEMBLY
Copytight © 2008 ATSG

Figure 40

2 FLUID FILTER TO CASEBOLTS (2 REQUIRED)

17 FLUID FILTER ASSEMBLY
Copyright © 2008 ATSG

Figure 39

Figure 41
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TRANSAXLE DISASSEMBLY (CONTD)

25. Removethenumber 10thrust bearingfromthe
pinion gear onthereduction carrier assembly,
asshowninFigure42.

26. Removethereduction carrier assembly from
caseby lifting up with slight twisting motion,
asshowninFigure42.

27. Set thereduction carrier assembly asidefor the
component rebuild section.

28. Removethereduction sungear from direct
clutch housing, asshownin Figure42.

29. Removethenumber 12 thrust bearingand the
12A thrust bearingrace (SeeFigure42).

30. Removethedirect clutch housing from case,
asshowninFigure42.

31. Set direct clutch housing asidefor component
rebuild section.

32. Removethereduction band assembly fromthe
case, asshownin Figure42.

33. Removethe"O" ring seal from turbine shaft,
asshowninFigure43.

625

Continued on Page 32

TURBINE SHAFT
"O" RING SEAL

593 REDUCTION SUNTO DIRECT SUPPORTRACE (NO. 12A)
594 REDUCTION SUNTO DIRECT SUPPORTBEARING (NO. 12)
600 REDUCTION BAND

601 DIRECT CLUTCHHOUSING ASSEMBLY

616 REDUCTION SUN GEAR ASSEMBLY

617 REDUCTION PLANETARY GEAR 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. Removetheremaining fiveoil pumpretaining
bolts, asshownin Figure44.

35. Removetheoil pumpassembly by lifting
straight up, asshownin Figure44.

36. Removeand discard theoil pumpto case
gasket, asshowninFigure44.

37. Removetheturbine shaft by lifting straight up,
asshowninFigure44.
Note: The turbine shafl may come out when
the oil pump is removed.

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

39. Removethesnap ring holding thereduction
servo cover inplace, asshownin Figure4b.

40. Removethereduction servo cover assembly,
asshowninFigure45.

Continued on Page 33

2 OILPUMPRETAINING BOLTS (5REQUIRED)
18 OIL PUMP ASSEMBLY
19 OILPUMPTO CASE GASKET

20 TURBINE SHAFT ASSEMBLY 61 REDUCTION SERVO COVER RETAINING SNAP RING
21 TURBINE SHAFT SEALRINGS (3 OR 2 REQUIRED) 62 REDUCTION SERVO COVER AND "O" RINGS ASSEMBLY
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 44 Figure 45
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TRANSAXLE DISASSEMBLY (CONTD)

41. Compressthereduction servo pistonusinga
14mm deep socket and alargescrewdriver, as
showninFigure47, and removethesnapring,
asshowninFigure48.

Note: Reduction Servo cut-away provided
foryou in Figure 46.

Technical Service Information

42. Removethereduction servo spacer, theapply
pistonand return spring, asshownin Figure48.
Note: Tag return spring for identification as
1tis simnilar to accummulator springs.

43. Set all reduction servo partsasidefor the
component rebuild section.

Continued on Page 34

REDUCTION SERVO CUT-AWAY

Copyright © 2008 ATSG
Figure 46

LARGE
SCREWDRIVER

66 REDUCTION SERVO PISTON SNAP RING

67 REDUCTION SERVO SPACER

68 REDUCTION SERVO APPLY PISTON ASSEMBLY
69 REDUCTION SERVO RETURN SPRING

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 47 Figure 48
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18 END COVER TO CASE SEAL

19 END COVERTO CASE BOLTS, 12MM HEAD (14 REQUIRED)

40 TRANSAXLE END COVER ASSEMBLY

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

49 END COVER TO HIGH/REV DRUM THRUSTBEARING (NO. 9)
595 BOLTWITH"O"RING, 17MM HEAD (2 REQUIRED HERE)

595

Figure49.

Figure49.

fo endcover.

TRANSAXLE DISASSEMBLY (CONTD)

44, Removethetwo 17mm head bolts(595), with
the"O" rings, from theend cover, asshownin

Note: Thesetwo bolts are also usedto hold
thedirect cluich supportin the case.

45. Removeand discard thetwo"O" rings.

46. Removethe 14 remaining 12mm head bolts
retaining theend cover, asshowninFigure49.

47. Removetheend cover by tapping gently with
aplasticmallet toloosen, and set theend cover
asidefor component rebuild.

48. Removeand discard theend cover to caseseal,
asshowninFigure49.

49. Removethenumber 9thrust bearing andthe
9A "selective" thrust bearing race, asshownin

Note: "Selective” bearingrace may be stuck

50. Removethe3fluidfeed pipesusing alarge
screwdriver (SeeFigure50). Noticethat two
of the pipesareclippedtogether.

Continued on Page 35

Copyright © 2008 ATSG

FLUID FEED PIPES

Copyright © 2008 ATSG

Figure 49
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TRANSAXLE DISASSEMBLY (CONTD)

51. Disconnect theturbine shaft speed sensor and
lay theconnector totheside (SeeFigure51).

52. Removethetwo retaining boltsfromtheclip
and removetheturbine shaft speed sensor, as
showninFigure51.

53. Remove2-4 brake clutch pistonreturn spring
assembly, asshownin Figure52.

54. Removethehigh and reverseclutch housing
assembly, asshownin Figure52.

55. Removethenumber 8thrust bearing, asshown
inFigure52.
Note: Thrust bearing may be stuck in the
high and reverse cluich housing.

56. Set thehigh and reverseclutch housing aside
for thecomponent rebuild section.

Continued on Page 36

Technical Service Information

TSS SENSOR
CONNECTOR

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

Copyright © 2008 ATSG
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53 2-4 BRAKE CLUTCH PISTON RETURN SPRING ASSEMBLY
101 HIGH AND REVERSE CLUTCHHOUSING ASSEMBLY
276 CLUTCHHOUSING TO HIGH CLUTCHHUB BEARING (NO. 8)

Copyright © 2008 ATSG

Figure 51

Figure 52
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TRANSAXLE DISASSEMBLY (CONT'D)

57. Removethedirect clutch hub and the number
8A thrust bearingrace, asshowninFigure53.

58. Removethenumber 7 thrust bearing, asshown
inFigure53.

59. Removethenumber 7A thrust bearing race and
theinput sungear and hub assembly, asshown
inFigure54.

60. Removethenumber 6A thrust bearingrace, as
showninFigure54.

Continued on Page 37

271 SUN GEARTO CLUTCH HUB THRUST BEARING RACE (NO.7A)

273 HIGH CLUTCH HUB TO SUN GEAR THRUSTBEARING (NO. 7) 269 INPUTSUN GEARTHRUST BEARING RACE (NO. 6A)
274 HIGH CLUTCH HUB AND SHAFT 270 INPUT SUN GEAR AND HUB ASSEMBLY
275 HIGH CLUTCH HUB THRUST BEARING RACE (NO. 8A) 271 SUN GEAR TO CLUTCH HUB THRUST BEARING RACE (NO.7A)
Copyright © 2008 AT SG Copyright © 2008 ATSG
Figure 53 Figure 54
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TRANSAXLE DISASSEMBLY (CONTD)

61. Removethenumber 6 thrust bearing and the
input carrier assembly, asshowninFigure55.

62. Removethenumber 5thrust bearing assembly,
asshowninFigure55.

63. Removetheoutput sun gear, number 4 thrust
bearing and output carrier assembly, asshown
inFigure56.

64. Removethenumber 3A thrust bearingrace, as
showninFigure56.

Continued on Page 38

261 OUTPUT CARRIER THRUST BEARING RACE (NO. 3A)

262 OUTPUT CARRIER/INPUT INTERNAL RING GEAR ASSEMBLY
263 OUTPUT CARRIERTO SUN GEARTHRUSTBEARING (NO. 4)
264 OUTPUT CARRIER SUN GEAR

265 SUN GEARTO INTPUT CARRIER THRUST BEARING (NO. 5)
266 INPUT CARRIER ASSEMBLY
267 INPUT CARRIER TO SUN GEAR THRUST BEARING (NO. 6)

Copyright © 2008 AT SG Copyright © 2008 AT SG

Figure 55 Figure 56
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233

232

225

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

258 RING GEARTO SUPPORT, THRUST BEARING RACE (NO. 2A)
259 OUTPUT CARRIER INTERNAL RING GEAR/LOW CLUTCH HUB
260 RING GEARTO OUTPUT CARRIER THRUSTBEARING (NO, 3)

Copyright © 2008 ATSG

Technical Service Information

TRANSAXLE DISASSEMBLY (CONTD)

65. Removeoutput carrier internal ring gear/low
clutch hub (259), asshownin Figure57.

66. Removethenumber 3thrust bearing (260), as
showninFigure57.

67. Removenumber 2A thrust bearing race (258),
asshowninFigure57.

68. Removethelow clutch housing assembly (233)
asshowninFigure57.

69. Set thelow clutch housing asidefor component
rebuild section.

70. Removethelow clutch housingto casethrust
bearing (232), whichisthenumber 1 bearing,
asshowninFigure57.

Note: This bearing may be stuckin the back
side oflowciutch housing.

71. Removenumber 2 thrust bearing (225) from
thelow clutch support incase, asshownin
Figure58.

72. Set all gear traincomponentsasidefor 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 SNAP RING

35 2-4 BRAKE CLUTCH "SELECTIVE" PRESSURE PLATE
36 2-4 BRAKE CLUTCH PRESSURE PLATE

37 2-4 BRAKE CLUTCH STEEL PLATES (2 REQUIRED)
38 2-4 BRAKE CLUTCH FRICTION PLATES (3 REQUIRED)
39 2-4 BRAKE CLUTCH BACKING PLATE

pistonretainer.

TRANSAXLE DISASSEMBLY (CONTD)

73. Remove 2-4 brakeclutch pressureplate snap
ring, asshowninFigure59.

74. Removeboth 2-4 brakeclutch pressureplates,
asshowninFigure59.

75. Remove 2-4 brakeclutch pack fromtransaxle
case, asshownin Figure59.

76. Remove 2-4 brakeclutch backing platefrom
case, asshownin Figure59.

77.1nstall universal compressor tool, asshownin
Figure60, tocompressthelow/reverseclutch

Caution: Compressthe retainer only amount
needed to remove snapring. Overpressing will
damagethe retainer edges.

Continued on Page 41

COMPRESSOR TOOL

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 59 Figure 60
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P4nT56
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REVERSE CLUTCH STEPPED BACKING PLATE

REVERSE "CONE" CUSHION PLATE

249 LOW/REVERSE "SELECTIVE" PRESSURE PLATE

247 LOW/REVERSE FRICTION PLATES
248 LOW/REVERSE STEEL PLATES

246 LOW

Copyright © 2008 ATSG

Figure 62

251 LOW/REVERSE PISTON RETURN SPRING SEAT

252 LOW/REVERSE PISTON RETURN SPRING
257 LOW/REVERSE PISTON RETAINER SNAP RING

256 LOW/REVERSE CLUTCH PISTON RETAINER

Copyright © 2008 ATSG

Figure 61
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TRANSAXLE DISASSEMBLY (CONT'D)

78. Removethelow/reverseclutch retainer snap 86. Removethelow roller clutchretaining snap
ring, asshowninFigure61. ring, asshowninFigure63.
79. Removethe compressor tool slowly. 87. Removelow roller clutch assembly, asshown
80. Removelow/reverseclutchretainer assembly, inFigure63.
asshowninFigure6l. 88. Removedirect clutch accumulator snapring
81. Removethelow/reverseclutch piston return and removeall direct clutch accummulator
spring and spring seat, asshowninFigure61. parts, asshownin Figure64.
82. Removelow/reverse"cone" cushion plate, as Note: Carefully blow air into accurnmulator
showninFigure62. cover hole to remove, if necessary. Tagboth
83. Removelow/reverseclutch"selective" pressure springs for identification as they are similar
plate, asshowninFigure62. to others.
84. Removelow/reverseclutch plates, asshownin
Figure62.

85. Removelow/reverseclutch "stepped"” backing
plate, asshowninFigure62.

81

80

©

78

[

I

’I
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I

76

s

76 DIRECT CLUTCH ACCUMMULATOR PISTON
77 DIRECT CLUTCH ACCUMMULATOR INNER SPRING
78 DIRECT CLUTCH ACCUMMULATOR OUTER SPRING

230 LOW ROLLER CLUTCH ASSEMBLY 80 DIRECT CLUTCH ACCUMMULATOR COVER
231 LOWROLLER CLUTCH RETAINING SNAP RING 81 DIRECT CLUTCH ACCUMMULATOR COVER SNAP RING
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 63 Figure 64
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COMPONENT REBUILD Transaxle Case Assembly (Cont'd)
Transaxle Case Assembly 1. Removetheeight 5Smm allen head retaining
Transfer Gear " A" and Low Clutch Support boltsfrom bottom of the case, asshownin
It is a must, that this assembly be disassembled, Figure6b.

cleaned and inspected for wear, as this is a perfect 2.A pressisthenrequired toremoveassembly
place for dirt and debris to gather. The entire low fromthecase, usinga3/4" drive, 2" socket to
clutch support and transfer gear must be removed as pressagainst support, asshowninFigure 66.
an assembly. Usethe following procedure: Caution: Ensure thatyou press againstthe

support, as shown in Figure 66. Special tools
arenotyet available fromdealer and some
must be manufactured, which we will discuss
Iater in this manual

3. Setthelow clutch support and transfer gear
assembly asidefor disassembly and rebuild.

4. Removethetwo 17mm head bolts (595) with
"O" rings, asshownin Figure67.

5. Removethe13mm head bolt (596) without the
"O" ring, asshowninFigure67.

Continued on Page 43
595
_| ‘ 596
[ bt S )
230 5MM HEAD ALLEN BOLTS (8 REQUIRED) )
Copyright © 2008 ATSG @
Figure 65 e '/
)
Press Ram &)

\/\/ eeoo

595 BOLTWITH"O"RING, 17MM HEAD (2 REQUIRED HERE)
596 BOLTWITHOUT"O"RING, 13MM HEAD (1 REQUIRED)
597 DIRECT CLUTCH HOUSING SUPPORT

598 DIRECT CLUTCH SUPPORT"STEPPED" SEALING RINGS (2)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 66 Figure 67
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599

597 DIRECT CLUTCHHOUSING SUPPORT
598 DIRECT CLUTCH SUPPORT "STEPPED" SEALING RINGS (2)
599 DIRECT CLUTCH SUPPORT CAGED BEARING ASSEMBLY

Copytight © 2008 ATSG
Figure 68
LUBE HOLES 595
ALUGNED
596
S [=) (—)
S
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G
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COMPLETED DIRECT =) =)
CLUTCH SUPPORT o5 &

595 BOLTWITH"O"RING, 17MM HEAD (2 REQUIRED HERE)
596 BOLTWITHOUT"O"RING, 13MM HEAD (1 REQUIRED)

Technical Service Information

Transaxle Case Assembly (Cont'd)

6. Removethedirect clutch support fromcase, as
showninFigure67.

7. Removeand discard thedirect clutch " stepped”
sealing rings, asshownin Figure68.

8. Replacethe caged needlebearing asnecessary
using the proper drivers (SeeFigure68).

9. Install two new direct clutch " stepped” sealing
ringsontodirect clutch support, asshownin
Figure 68, ensuring stepsare engaged properly.

10. Re-install direct clutch support, ensuring that
thelubeholesarealigned properly, asshown
inFigure69.

11. Start the 13mm head bolt first and tighten only
finger tight (SeeFigure69).

12. Instal new "O" ringson thetwo 17mm head
boltsand lubricatewithasmall amount of
Trans-Jel® (SeeFigure69).

13. Torquethethreeboltsto 38 N-m (28ft.Ib.), as
showninFigure70.

Copyright © 2008 ATSG

Continued on Page 44
Torgue All Three Bolts To:
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Figure 69

Figure 70
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TRANSFER GEAR "A" PARTS EXPLODED VIEW

221 TRANSFER GEAR"A" (OUTPUT) 226 LOW CLUTCH "STEPPED" SEALING RINGS
222 TAPERED ROLLER BEARING CONE RETAINING SNAP RING 227 TAPERED ROLLERBEARINGS (2 REQUIRED)
223 TAPERED ROLLER BEARING CONE (DOUBLE) 228 LOCKING WASHER WITH TABS
224 LOW CLUTCHHOUSING SUPPORT 229 RETAINING SPANNER NUT
225 CLUTCH SUPPORTTO RING GEAR THRUSTBEARING (NO. 2) 230 5MM HEAD ALLEN BOLTS (8 REQUIRED)
Copyright © 2008 ATSG
Figure 71
Transaxle Casc Assembly (Cont'd) REMOVE LOW CLUTCH SUPPORT

14. Usingasmall punch bend downthelockingtab
on thetabbed |ockingwasher, usedtolock the
spanner nutin place (SeeFigure71).

15. L oosenthe spanner nut using apunch and then
remove thespanner nut and locking washer, as
showninFigure71.

16. A pressisthenrequired, alongwith a15/16"
deep socket and abearing remover, asshown
inFigure 72, toremovethetransfer gear and
shaft fromthelow clutch support.

17. Cleanall transfer gear partsthoroughly and dry
with compressedair.

18. Install new "stepped" sealing ringsingrooves
of thelow clutch support and ensurethat steps
areproperly engaged, asshowninFigure71.

19. Replacebearings and racesas necessary, lube
thebearingsandinstall low clutch support on

top of thetransfer gear and shaft.
20. Install roller bearing over the shaft, asshown
inFigure73.
Continued on Page 45
Copyright © 2008 ATSG
Figure 72
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Transaxle Case Assembly (Cont'd)

21.Usepresstoinstall roller bearing, asshownin
Figure73, and thisiswherewewill set the
roller bearing pre-load. Thiswill requirethat
you releasethe press several timesto check
thebearing pre-load.
Note: Bearing pre-loadshould be:
0.63-1.30Nm (5.6-11.5in.1b.). All bearing
pre-loadrefersto "rotating torquerequired”.

22. Install thelocking washer withtabsand the
spanner nut, asshownin Figure74.
Note: The socketneededto torquespanner
nut, shown in Figure 74, must be made as
described under " Special Tool Requirement”.

23. Torquethe spanner nut, using " manufactured”
socketto 35-40N-m (25-35ft.Ib.).

Continued on Page 46

Technical Service Information

Special Tool Requirement

The"Specia Tools' that areneeded for thistransaxle
are not available to the new car dedler or the after
market. Therefore, inaneffort to maketherebuilding
process a little easier, the AAMCO tecnical
department came up with somegreat ideasthat weare
going tosharewithyou.

In order to tighten the "Spanner" nut to the proper
torque specificationon Transfer Gear "A" assembly;, it
was necessary to make asocket. First bend downthe
locking tab on the locking washer for the nut and
loosen the nut using apunch. Purchase ashort piece
of 1-3/4" exhaust pipe and using the nut asatemplate,
mark theend of thepipe. Very carefully cut and notch
thepipeto match thenut, asshowninFigure74. Weld
ashort piece of metd to the opposite end of the pipe,
with alarge nut welded to it, as shown in Figure 74.
The overal length of the new socket with nut is
approximately 4-1/2inches.

INSTALLING ROLLER BEARING
Press Ram

Transfer Gear "A" Bearing Pre-Load
Should Be
063-1.30Nm (5.6 - 11.5 inlb)

Copyright © 2008 ATSG

228 LOCKING WASHER WITH TABS
229 RETAINING SPANNER NUT
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Figure 73

Figure 74
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S0mm Length
Valve Body Bolts
(8 Required)

s |8
&
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Technical Service Information

Transaxle Case Assembly (Cont'd)

24.nstal transfer gear "A" assembly, using eight
of the90mm Iength vavebody to casebalts,
asshowninFigure75.

Note: Thesecare usedto align the lowcluich
support properly during the "press-in"
procedure, as the support goesin 1 direction
only, to align fube holes. You " must” use
erght bolts, as the bolt holes are oft-setand
this will guarantee proper alignment.

25. Presstransfer gear "A" and low clutch support
intocase, usingthe 3/4" drive, 2" socket, as
showninFigure76.

26. Removetheeight, 90mmlength, valvebody
bolts, asshowninFigure77.

Continued on Page 47

Figure 75

INSTALLING TRANSFER GEAR AND
LOW CLUTCH SUPPORT

Copyright © 2008 ATSG
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Figure 76

Figure 77
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Transaxle Case Assembly (Cont'd)

27.Instal | theeight 5Smm allen head low clutch

support retaining bolts, asshownin Figure 78,
andtorqueto9N-m (80in.Ib.)

28. Install new seal son direct clutch accummul ator

piston, asshownin Figure 79, and lubewitha
small amount of Trans-J&l®.

29. Instal | direct clutch accummul ator pistoninto
case, asshowninFigure79.

30. Instal inner and outer accummulator springs
into casebore, asshowninFigure79.

31. Instal new seal ondirect clutch accummul ator
cover, asshowninFigure79, and lubewitha
small amount of Trans-Jel®.

32. Install direct clutch accummulator cover into
casebore, asshowninFigure79.

33. Compressdirect clutch accummul ator cover
andinstall snapring (SeeFigure79).

Continued on Page 48

230

Y [2) )
S
&
e 9
S
(@)
I (@]
() (@)
S
| | e

230 5MM ALLEN HEAD RETAINING BOLTS (8 REQUIRED)
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76

75 DIRECT CLUTCH PISTON ACCUMMULATOR SEALS (2 REQ'D)
76 DIRECT CLUTCH ACCUMMULATOR PISTON

77 DIRECT CLUTCH ACCUMMULATOR INNER SPRING

78 DIRECT CLUTCH ACCUMMULATOR OUTER SPRING

79 DIRECT CLUTCH ACCUMMULATOR COVER SEAL

80 DIRECT CLUTCH ACCUMMULATOR COVER

81 DIRECT CLUTCH ACCUMMULATOR COVER SNAP RING

Copyright © 2008 ATSG

Figure 78
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DETENT SPRING

Technical Service Information
INSPECT ALL PARKING LINKAGE

PARK PAWL
AND SPRING

v 16

S

Copyright © 2008 ATSG

Figure 82
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Continued on Page 49

INSIDE
DETENT LEVER

ring groove, asshownin Figure82, usinga

approximately 1/16" bel ow casesurface, as
dia caliper.

showninFigure81.
36. M easurewidth of thelow/reverse clutch snap

MEASURE SNAP
RING GROOVE

35. Install anew manual shaft seal and ensureitis

Figure 80

Copyright © 2008 ATSG

Figure 81

S

MANUAL

SHAFT SEAL \ &S

-.102"

damage, and for proper operation. Repair or

replaceasnecessary. Referto Figure80.

1.6-2.6 MM

(.063"

48

34. Inspect all parking linkagefor any wear and/or

Transaxle Case Assembly (Cont'd)
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Transaxle Case Assembly (Cont'd)

37.Now measurethethicknessof thelow/reverse
clutch snapring, using adial caliper.

38. Subtract thickness of snapring fromsnapring
groovethicknessto get "snap ring clearance”.

39."Snapring clearance" shouldbe0.0t00.2mm
(.000" -.008"), asshownin Figure83.

40. Select asnap ring thicknessfromthechartin
Figure83, asnecessary.

41.Install thelargeand small "O" ringsontothe
reduction servo cover, asshowninFigure84.

42.1nstall the"O" ring onto thereduction servo
cushion spring retainer, lubewith small amount
of Trans-Jel®, asshowninFigure84.

43. Instal | cushion spring and the cushionspring
retainer intothe servo cover (SeeFigure84).

44. Compresscushion spring retainer andinstall
thesnapring, asshowninFigure84.

45. Instal | new "O" ring seal onto thereduction
servo apply piston, asshowninFigure84.

Continued on Page 50

Low/Reverse Clutch "Snap Ring” Clearance
Should Be
0 Omm - 02mm (000" - .008")
. . 62 REDUCTION SERVO COVER
Selective Low/Reverse Clutch Snap Rings 63 REDUCTION SERVO COVER LARGE "O"RING
2.1mm (083") 2.2mm (087") 64 REDUCTION SERVO COVER SMALL"O"RING
- - . . 65 REDUCTION SERVO CUSHION SPRING

23mm (091") 66 REDUCTION SERVO CUSHION SPRING RETAINER
67 REDUCTION SERVO CUSHION SPRING RETAINER "O" RING
68 CUSHION SPRING RETAINER SNAP RING
71 REDUCTION SERVO APPLY PISTON ASSEMBLY
72 REDUCTION SERVO APPLY PISTON SEAL

Copyri.g,ht © 2008 ATSG Copyrig,ht © 2008 ATSG
Figure 83 Figure 84
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'-SERVO COVER

| SNAP RING

SERVO COVER
ASSEMBLY

"DO NorT"
INSTALL YET

Technical Service Information

Transaxle Case Assembly (Cont'd)

46. Install thereduction servo piston return spring
into casebore, asshowninFigure85.

47. 1nstall thereduction servo piston assembly into
casebore, asshowninFigure85.

48. Install thereduction servo spacer ontop of the
piston, asshownin Figure85.

49. Install 14mm deep socket on adjusting nut, as
showninFigure86.

50. Compressthepistonand returnspring, using a
largescrewdriver andinstall thesnapring, as
showninFigure86.

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

51. Thetransaxlecaseisnow ready for thefinal

assembly process.

LARGE
SCREWDRIVER
) '@! N
‘e O \/ %
i || [ || ’4% g’
@ < -
= —%
- 1%
W |
66 REDUCTION SERVO PISTON SNAP RING % [l |
67 REDUCTION SERVO SPACER § \
68 REDUCTION SERVO APPLY PISTON ASSEMBLY % \ 3
69 REDUCTION SERVO RETURN SPRING
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 85 Figure 86
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COMPONENT REBUILD (CONTD) MEASURE THE
Input Shaft
There are currently two different input shafts, one
with three sealing rings and one with two sealing
rings, as shown in Figure 88. The third sealing ring
goesinto Transfer Gear "A", located directly behind
the oil pump assembly and seals lube oil from
escaping, which of course changes the inside
diameter of thetransfer gear. ATSG feelsthat this3rd
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 theinside diameter, as shown
in Figure 87, to determine whether it isused with a2
ring input shaft, or a3 ring input shaft. The transfer
gears also vary in tooth count between the various
models, asshowninthechartin Figure28.
Be very careful with the selection process, if
replacement partsarenecessary.

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
more durable transaxie.
two ring and three ring input shafts
s
" . T I I I Tolo o
Ist Design” || | ]S [
IT || | [ n
There, But No Groove Machined For 3rd Ring
. T 100 | Il II i -
"2nd Design" || | ]S [
It || 1 | L n
3 Rings Present
"3rd Design” [ 101 II II i S” :
II | | 1l 2
Copyright © 2008 ATSG
Figure 88

AUTOMATIC TRANSMISSION SERVICE GROUP o1




P4n1sG Technical Service Information
COMPONENT REBUILD (CONTD)

Input Shafl (Cont'd) Internal Wiring Harness'
1. Cleantheinput shaft thoroughly and dry with 1. Inspect all internal wiring harnesscomponents
compressedair. for any wear and/or damage (SeeFigure90).
2. Blow compressed air through all lube passages 2.Instal new "O" ring seal onthe"pass-thru”
intheinput shaft (SeeFigure89). connector, asshowninFigure 90, and lube
3. Install new butt-cut sealing ringsontheinput with asmall amount of Trans-Jel®.
shaft, asshowninFigure 89. 3. Set thewiring harness asidefor final assembly.
4. Set thecompl etedinput shaft asidefor thefinal
assembly process.

"O" RING SEAL

(

i
o
[¢]
@
20 INPUT SHAFT ASSEMBLY

21 INPUT SHAFT SEALRINGS (3 OR 2 REQUIRED)
Copyright © 2008 AT SG Copyright © 2008 ATSG

Figure 89 Figure 90
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COMPONENT REBUILD (CONTD)

Torque Converter Housing
and dry with compressedair.

1. Cleanall converter housing partsthoroughly
2. Inspect all converter housing partsthoroughly

Continued on Page 54

«

o
oa
Qo
(O}
Z 0
Z g
PN
o
[a

cone, if necessary, asshowninFigure91.

4.1nsta | theconverter housing oil pipe, asshown

inFigure92, if it wasremoved.
5.Instdl theoil baffle, asshownin Figure93, if

for any wear and/or damage.
3.Instal new differential taperedroller bearing

itwasremoved.

53

Copyright © 2008 ATSG

Figure 93

Technical Service Information

DIFFERENTIAL
TAPERED ROLLER

ATSG

]

Copyright © 2008 ATSG

Figure 91
RETAINING BOLTS
(3 REQUIRED)

BEARING CONE

Copyright © 2008 ATSG
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Technical Service Information

RETAINING COMPONENT REBUILD (CONTD)
BOLTS Torque Converter Housing
6. Instal theoil baffle, asshownin Figure 94, if
OIL BAFFLE itwasremoved.
7.Torqueall of theoil pipeand il bafflebolts
justinstalledto 9N-m(80in.Ib.), asshownin
Figure95.
- 8. Install axleseal intotheconverter housing, as
) S S shownin Figure 96, using the proper driver.
= = @ \ 9. Set compl eted converter housing asidefor the
- @ final assembly process.
S \ I
== \ ()
|I ‘ S | N Component Rebuild
S Continued on Page 55
Copyright © 2008 ATSG
Figure 94
TORQUE BOLTS TO
9N-M (80 IN.LB.)
AXLE SEAL

Copyright © 2008 ATSG
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Figure 95

Copyright © 2008 ATSG

Figure 96
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END COVER AND 2-4 CLUTCH PISTON DIFFERENCES
2-4 Brake Cluich Piston/End Cover
There are currently two different 2-4 Brake Clutch
Pistons, that are different only on theinside diameter,
as shown in Figure 98. You will need adial caliper
capableof measuring 6 plusinches.

N

40 TRANSAXLEEND COVER

50 2-4BRAKE CLUTCH PISTON OUTER SEAL
51 2-4BRAKE CLUTCH PISTON

52 2-4BRAKE CLUTCH PISTON INNER SEAL

Technical Service Information

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

Currently we have confirmed it only in the
Volkswagen Sharan, but we havesuspicionthat it may
bein other modelsaswell. Itisnot known whether it
isstrictly model differences or amodel year change,
but we do know that it is out there. Obvioudly this
would also affect theinsidediameter of thepistonarea
intheend cover, alsoshowninFigure98. Thesmaller
inside diameter piston would creste a larger surface
areafor 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 easly, but you will not like the
result. Ensurethatyou use extra careifreplacement
partsareneeded for this area.

Continued on Page 56

Copyright © 2008 ATSG

PISTON IXIMENSITONS
Dimension "A" Is 161. 7mm (6.366" } = Smaller Dizmeter
Dimension *A" Is 164.2 (6.465" ) = Larger Diameter

END COVER DIMENSIONS
Dimeusion "B" I's 161.2mm (6.346" } = Smaller Dismcter
Dimension "B* Is 163.7 (6.445" } = Larger Diameter

Copyright © 2008 ATSG

Figure 97

Figure 98
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P4n1sG Technical Service Information

COMPONENT REBUILD (CONTD) 5. Instal | 2-4 accummulator pistoninto end cover
Transaxle End Cover bore, asshowninFigure99.

1. Disassembletheend cover using Figure99 as 6. Install 2-4 accumulator springinthepiston,

aguide. asshowninFigure99
2.Cleanall end cover partsthoroughly and dry 7.Instal new " Q" ring seal on 2-4 accummul ator

with compressedair. cover, asshowninFigure99, and lubewitha
3. Inspect all end cover partsthoroughly for any small amount of Trans-Jel®.

wear and/or damage. 8. Install accummul ator cover, compresscover
4. 1nstal two new scarf cut sealsonthe2-4 andinstall snapring, asshowninFigure99.

accummulator piston, asshownin Figure 99,

and lubewith small amount of Trans-Jel®. Continued on Page 57

TRANSAXLE END COVER EXPLODED VIEW
High and Reverse
45 Seal Rings " Must”
Be Installed As
Shown Here
% j49
48
74 47
o) O
@ d C@D o
/ )
S (=
S o
o N o
40 = -
S S o <
40 TRANSAXLEEND COVER 46 2-4 BRAKE ACCUMMULATOR COVER SNAP RING
41 2-4BRAKE ACCUMMULATOR PISTON 47 END COVER SEALING RINGS (3 REQUIRED)
42 2-4BRAKE ACCUMMULATOR PISTON SEALS (2 REQUIRED) 48 END COVER TO REAR BEARING "SELECTIVE" THRUST WASHER
43 2-4BRAKE ACCUMMULATOR PISTON RETURN SPRING 49 END COVER TO REVERSE CLUTCHHOUSING THRUST BEARING
44 2-4BRAKE ACCUMMULATOR COVER
45 2-4BRAKE ACCUMMULATOR COVER "O" RING SEAL
Copyright © 2008 ATS

Figure 99
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40 TRANSAXLEEND COVER

50 2-4BRAKE CLUTCH PISTON OUTER SEAL
51 2-4BRAKE CLUTCH PISTON

52 2-4BRAKE CLUTCH PISTON INNER SEAL

Copyright © 2008 ATSG

Technical Service Information

Transaxie End Cover (Cont'd)
9.Instal the"V" cut sealing ringsonto theend
cover support exactlyasshownin Figure99.

Caution: Fluidis fed through the end cover to
apply the high cluich and the reverse cluich,
which are both located in the reverse cluich
housing. The sealing 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
imverse 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” isto the right and the " V" is to the left
as shown in Figure 99.

10. L ubricate"V" cut seal swith asmall amount of
Trans-Jel®.

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

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

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

13. Install thecompleted 2-4 brake clutch pistonin
theend cover asshownin Figure 100.

14. Set thecompl eted end cover asidefor thefinal
assembly process (SeeFigure101).

Component Rebuild
Continued on Page 58

COMPLETED END COVER

Copyright © 2008 ATSG

Figure 100

Figure 101
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COMPONENT REBUILD (CONTD)

Reduction Carrier Assembly 4. Disassembletheremaining partsof reduction
1. Bend back the " stake™ ontheretai ning nut back carrier using Figure102 asaguide.
usingasmall punch. Note: "Do Not" remove the reduction carrier
2.Removethenut using al-1/4" socket. internalring gear fromiransfer gear unless
Note: The differential pinion gear (622) and thereis damage, asitis " Very" tough to get
bearing inner race (623), are pressed onto backon.
thereduction carrier shafi 5. Clean all reduction carrier partsthoroughly and
3.Removethedifferential piniongear andthe dry with compressedair.
converter housing bearinginner raceusing a 6. Inspect all reduction carrier partsthoroughly
press. and replaceasnecessary.

Continued on Page 59

REDUCTION PLANETARY CARRIER ASSEMBLY EXPLODED VIEW

620 619 617

616 REDUCTION SUN GEAR 621 TRANSFER GEAR "B" ASSEMBLY
617 REDUCTION PLANETARY CARRIER AND PARK GEAR ASSEMBLY 622 DIFFERENTIAL PINION GEAR
618 TAPERED ROLLERBEARINGS (2 REQUIRED) 623 CONVERTER HOUSING ROLLER BEARING INNER RACE
619 REDUCTION PLANETARY INTERNAL RING GEAR 624 RETAINING NUTTO SETBEARING PRE-LOAD
620 REDUCTION INTERNAL RING GEAR SNAP RING 625 DIFFERENTIAL PINION GEAR TO COVER THRUST BEARING
Copyright © 2008 ATSG
Figure 102
58
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Reduction Carrier Assembly (Cont'd)
7.Instal new taperedroller bearingsand cones,
asnecessary.
Note: Lubricate all bearings with ATF before
imnstallation.
8.Install transfer gear "B" andinternal ring gear
assembly onto planetary carrier, asshownin
Figure103.
9.Insta | taperedroller bearing over the shaft, as
showninFigure104.
10. Install thedifferential pinionover theshaft,
with thegrooved sidefacingup, asshownin
Figure104.

Technical Service Information

inFigure104.

12. Wewill now usethepressagaintoinstall these

partsand set bearing pre-load.

Continued on Page 60

11. Install the converter housing bearinginner race
ontop of thedifferential pinion gear, asshown

621

617

SR

617 REDUCTION PLANETARY CARRIER AND PARK GEAR ASSEMBLY
618 TAPERED ROLLERBEARINGS (2 REQUIRED)
621 TRANSFER GEAR"B" AND RING GEAR ASSEMBLY

618 TAPERED ROLLERBEARINGS (2 REQUIRED)
622 DIFFERENTIAL PINION GEAR
623 CONVERTERHOUSING ROLLER BEARING INNER RACE

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 103 Figure 104
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Reduction Carrier Assemmbly (Cont'd)

13.

14.

15.

Useapresstoinstall theroller bearing, pinion 16. Set compl eted reduction carrier assembly aside
gear and Conv. housing bearinginner race, as for thefinal assembly process, asshownin
showninFigure 105, and thisiswherewewill Figure107.

set theroller bearing pre-load. Thiswill require Componet Rebuild

that youreleasethe pressseveral timesto Continued on Page 61

check thebearing pre-load.

Note: Reduction bearing pre-foadshould be;
.060-1.75N'-m (5.3-15.5in.1b.). All bearing
pre-loadrefersto "rotating torquerequired”.
Install thenut using al-1/4" socket, asshown
inFigure 106, and torquethenut to 62 N-m
(45ft.Ib.), and "stake" thenutintothegroove
with apunch.

Install differential pinion gear tocover thrust
bearing, asshownin Figure 106, andretain
with small amount of Trans-Jel®.

I

Reduction Gear Bearing Pre-Load
Should Be
060-1.75N-m (5.3-15.5m.1b)

FPress Ram

22" Drive 624 RETAINING NUT TO SET BEARING PRE-LOAD
V16" Decp Socket 625 DIFFERENTIAL PINION GEAR TO COVER THRUSTBEARING

Copyright © 2008 ATSG

Figure 106

COMPLETED REDUCTION CARRIER ASSEMBLY

Copyright © 2008 AT SG Copyright © 2008 AT SG

Figure 105 Figure 107

60
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COMPONENT REBUILD (CONTD)

Planetary Gear Train
1. Cleanall planetary gear train partsthoroughly
and dry with compressedair.
2.Inspect all planetary gear train partsthoroughly
for any wear and/or damage.
3. Disassembleany gear train partsnecessary for
replacement, using Figure 108 asaguide.

Technical Service Information

4. Therearemany thingswecan doto preparefor

thefinal assembly processthat will makefinal
assembly easier.

Continued on Page 62

275 =

000

)

e

JF506E PLANETARY GEAR TRAIN EXPLODED VIEW

268

258 RING GEARTO SUPPORT, THRUSTBEARING RACE (NO. 2A)
259 OUTPUT CARRIER INTERNAL RING GEAR/LOW CLUTCH HUB
260 RING GEARTO OUTPUT CARRIER THRUST BEARING (NO, 3)
261 OUTPUT CARRIER THRUST BEARING RACE (NO. 3A)

262 OUTPUT CARRIER/INPUT INTERNAL RING GEAR ASSEMBLY
263 OUTPUT CARRIERTO SUN GEARTHRUSTBEARING (NO. 4)
264 OUTPUT CARRIER SUN GEAR

265 SUN GEARTO INTPUT CARRIER THRUST BEARING (NO. 5)
266 INPUT CARRIER ASSEMBLY

267 INPUT CARRIERTO SUN GEAR THRUST BEARING (NO. 6)

7772

<SS

268 INPUT SUN GEARTO HUB SNAP RING

269 INPUT SUN GEARTHRUST BEARING RACE (NO. 6A)

270 INPUT SUN GEAR

271 SUN GEARTO CLUTCH HUB THRUSTBEARING RACE (NO.7A)
272 REVERSE AND 2-4 BRAKE CLUTCHHUB

273 HIGH CLUTCHHUB TO SUN GEAR THRUSTBEARING (NO. 7)
274 HIGH CLUTCH HUB AND SHAFT

275 HIGH CLUTCHHUB THRUSTBEARING RACE (NO. 8A)

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

5. Install number 2A thrust bearingrace ontothe
output ring gear and low clutch hub, asshown
inFigure109, and retainwith asmall amount
of Trans-Jel®.

Note: This thrust bearingracefits in only
onedirection. Ensureitis flaton hub.

6. Turn clutch hub over andinstall thenumber 3
thrust bearinginto theclutch hub, asshownin
Figure 109, and retain with asmall amount of
Trans-Jel®.

258 RING GEARTO SUPPORT, THRUSTBEARING RACE (NO. 2A)
259 OUTPUT CARRIER INTERNAL RING GEAR/LOW CLUTCH HUB
260 RING GEARTO OUTPUT CARRIER THRUST BEARING (NO, 3)

Copyright © 2008 ATSG

Technical Service Information

7. Install number 3A thrust bearing race on back
sideof output carrier, asshownin Figure 110,
and retainwith small amount of Trans-Jel®.
Note: Thisthrust bearingracefitsin only
onedirection. Ensureitis flat on carrier.

8. Install number 4thrust bearing infront sideof
output carrier, asshownin Figure 110, retain
withasmall amount of Trans-Jel®.

9. Instal number 6thrust bearing oninput carrier,
asshowninFigure111, and retainwith small
amount of Trans-Jel®.

10. Assembletheinput sun gear toreverseand 2-4
brakeclutch hub, asshownin Figure112, and
install snapring.

Continued on Page 63

267

266

266 INPUT CARRIER ASSEMBLY
267 INPUT CARRIER TO SUN GEAR THRUST BEARING (NO. 6)

Copyright © 2008 ATSG

Figure 109

Figure 111

263

262

261

261 OUTPUT CARRIER THRUST BEARING RACE (NO. 3A)
262 OUTPUT CARRIER/INPUT INTERNAL RING GEAR ASSEMBLY
263 OUTPUT CARRIERTO SUN GEARTHRUSTBEARING (NO. 4)

Copyright © 2008 ATSG

268

270

272

270 INPUT SUN GEAR
272 REVERSE AND 2-4 BRAKE CLUTCHHUB

Copyright © 2008 ATSG

Figure 110

Figure 112
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Planetary Gear Train (Cont'd)

11. Instal| number 6A thrust bearing race onto the
input sungear and hub, asshowninFigure 113 273
and retainwith small amount of Trans-Jel®. 275
Note: This thrust bearingracefits in only X
one direction. Ensureitis flat on sun gear. @3

12. Install number 7A thrust bearing race ontothe

input sungear and hub, asshowninFigure 113
and retainwith small amount of Trans-Jel®. &

e |e

ele o ©

ols o o 274
°

soe
oo

Note: This thrust bearingracefits in only .
onedirection. Ensureitis flaton sun gear. mE
13. Install number 8A thrust bearingrace ontothe =l
high clutch hub, asshownin Figure 114, and h% 5
retainwith small amount of Trans-Jel®.
14. Install number 7 thrust bearing onto back side 273 HIGH CLUTCH HUB TO SUN GEAR THRUSTBEARING (NO. 7)
of high clutch hub, asshowninFigure 114, 274 HIGH CLUTCH HUB AND SHAFT
and retainwith small amount of Trans-Jel®. 275 HIGH CLUTCH HUB THRUST BEARING RACE (NO. 8A)
15. Set all of thepre-assembled gear train parts Copyright © 2008 ATSG
asidefor thefinal assembly process. Figure 114
Component Rebuild
Continued on Page 64

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

270

(623) 936-1500
s pesovccn s om0 o TI0W Roosret 426
271 SUN GEAR TO CLUTCH HUB THRUST BEARING RACE (NO.7A) Phoenix, AZ 85043
Copyright © 2008 ATSG www. phoenixhardparts.com
Figure 113
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DIRECT CLUTCH HOUSING EXPLODED VIEW

601 DIRECT CLUTCHHOUSING 609 DIRECT CLUTCH PISTON RETURN SPRING

602 DIRECT CLUTCH HOUSING THRUSTBEARING (NO. 13) 610 DIRECT CLUTCH RETURN SPRING RETAINER

603 REDUCTION SPRAG ASSEMBLY (28 ELEMENT) 611 DIRECT CLUTCH RETURN SPRING SNAP RING

604 REDUCTION SPRAG END BEARING 612 DIRECT CLUTCH STEEL PLATE (4 REQUIRED)

605 REDUCTION SPRAG SNAP RING 613 DIRECT CLUTCH FRICTION PLATE (4 REQUIRED)

606 DIRECT CLUTCH PISTON OUTER SEAL 614 DIRECT CLUTCH "SELECTIVE" BACKING PLATE

607 DIRECT CLUTCH PISTON ASSEMBLY 615 DIRECT CLUTCH BACKING PLATE SNAP RING

608 DIRECT CLUTCH PISTON INNER SEAL Copyright © 2008 ATSG
Figure 115
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COMPONENT REBUILD (CONTD)
Direct Clutch Housing

1. Disassemblethedirect clutch housingusing
Figure1ll5asaguide.

2.Cleanall direct clutch partsthoroughly and dry
with compressedair.

3. Inspect all direct clutch partsthoroughly for
any wear and/or damage, replaceasnecessary.

4. Inspect check bal | inthedirect clutch piston
toensuretheball isfree (Should Rattle).

5.Instal anewinner "D" ring seal intogroovein
piston, asshownin Figure 116.

6. Install anew outer "D" ring seal intogroovein
piston, asshownin Figure 116, and lube both
sealswithsmall amount of Trans-Jel®.

7.Instal the piston and seal assembly intodirect
clutch housing, asshowninFigure117.

8. Instal thedirect clutch pistonreturn spring into
direct clutch housing, asshowninFigure117.

9.Instal thedirect clutch pistonreturn spring
retainer ontop of thereturn spring, asshown
inFigure117.

Technical Service Information

10. Using the proper adapters, compressthereturn
spring and retainer and install thesnapring
(SeeFigure117).

Continued on Page 66

608

607

606

606 DIRECT CLUTCH PISTON OUTER "D"RING SEAL
607 DIRECT CLUTCH PISTON ASSEMBLY
608 DIRECT CLUTCH PISTON INNER "D" RING SEAL

607

601

601 DIRECT CLUTCHHOUSING

607 DIRECT CLUTCH PISTON ASSEMBLY

609 DIRECT CLUTCH PISTON RETURN SPRING
610 DIRECT CLUTCH RETURN SPRING RETAINER
611 DIRECT CLUTCH RETURN SPRING SNAP RING

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 116 Figure 117
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Direct Clutch Housing (Cont'd)

11. Ensurethat snapringisfully seatedin groove
andtheretainer, asshownin Figure 118.

12. Install thedirect clutch platesbeginningwitha
steel plateand aternating with friction plates,
asshowninFigure119, until you havefour of
eachinstalled, for theMazda.

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

13.Install the"selective" direct clutch backing
plate, asshowninFigure119, with theflat 614
sidefacing down.

14. Instal | thedirect clutch backing platesnap ring
asshowninFigure119.

15. Check thedirect clutch clearanceusing afeel er
between thebacking plateand snapring, as
showninFigure120.

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

16. Change"sdlective" backing plate asnecessary
using thechartin Figure 120.

615

—613

Continued on Page 67 612 —
Ensure That Snap Ring
Is Properly Seated In
Groove And Retainer 601

601 DIRECT CLUTCHHOUSING

612 DIRECT CLUTCH STEEL PLATE (4 REQUIRED)
613 DIRECT CLUTCH FRICTION PLATE (4 REQUIRED)
614 DIRECT CLUTCH "SELECTIVE"BACKING PLATE
615 DIRECT CLUTCH BACKING PLATE SNAP RING

Copyright © 2008 AT SG Copyright © 2008 AT SG

Figure 118 Figure 119
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Direct Clutch Housing (Cont'd)

17. Turnthedirect clutch housing over, asshown
inFigure121, andinstall thenumber 13thrust
bearingwith theblack sidefacing up.

18. Install thereduction sprag assembly intodirect
clutch housing, withthe"lips' facingup, as so4
showninFigure121.

19. Install thereduction sprag end bearingintothe
direct clutch housing, asshowninFigure121.
Note: Thereis only one end bearing used
with this sprag.

20. Install thereduction sprag end bearing snap
ring, asshownin Figure121.

21. Set thecompleted direct clutch housingaside
for thefinal assembly process. 602
Note: Check for the proper spragrotation, as
shown in Figure 121.

605

603

601
Component Rebuild
Continued on Page 68

601 DIRECT CLUTCHHOUSING

602 DIRECT CLUTCH HOUSING THRUST BEARING (NO. 13)
603 REDUCTION SPRAG ASSEMBLY (28 ELEMENT)

604 REDUCTION SPRAG END BEARING

605 REDUCTION SPRAG SNAP RING

Afier Installation Direct Clutch Housing
Should Freewhiecel Counter-Clockwase
And Lock Clockwise

Direct Clutch Clearance Should Be
1.8mm - 2 2mm (070" -.087")

Selective Direct Clutch Backing Plates

4.0mm (157") 4.2mm (165")
4.4mm (173") 4.6mm (181")
4.8mm (189") 3 0mm (197")
Copyright © 2008 ATSG " Copyright © 2008 ATSG
Figure 120 Figure 121
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LOW/REVERSE CLUTCH EXPLODED VIEW

253

252

251 250 249

246
INSTALL WITH STEP
FACING DOWN

246 LOW/REVERSE CLUTCH BACKING PLATE 253 LOW/REVERSE APPLY PISTON OUTER "D"RING SEAL
247 LOW/REVERSE FRICTION PLATES 254 LOW/REVERSE CLUTCH APPLY PISTON
248 LOW/REVERSE STEEL PLATES 255 LOW/REVERSE APPLY PISTON INNER "D"RING SEAL
249 LOW/REVERSE "SELECTIVE" PRESSURE PLATE 256 LOW/REVERSE CLUTCH PISTON RETAINER
250 LOW.REVERSE "CONE" CUSHION PLATE 257 LOW/REVERSE PISTON RETAINER SNAP RING
251 LOW/REVERSE PISTON RETURN SPRING SEAT
252 LOW/REVERSE PISTON RETURN SPRING

Copyright © 2008 ATSG

Figure 122
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COMPONENT REBUILD (CONTD)
Low And Reverse Cluich

1. Disassemblethelow and reverseclutch using
Figure122 asaguide.

2.Cleanall low andreversepartsthoroughly and
dry with compressedair.

3. Inspect all low and reverseclutch partsfor any
wear and/or damage, replaceasnecessary.

4. Theonly partsto pre-assemblearethelow and
reverseretainer, apply pistonand seals.

255

254

256

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

5. Placeall other low and reversepartsasidefor
thefinal assembly process.

Note: Startthe lowand reverse friction plates

soaking in the proper fluid at this time.
6. Placethelow andreverseclutchretainer ona
flat work surface, asshowninFigure123.
7.Instal theinner "D" ring seal ontothelow and
reversepiston, asshowninFigure123.
8.Instal theouter "D" ring seal ontothelow and
reversepiston, asshowninFigure123.

9. Lubricate both of theseal swithasmall amount

of Trans-Jel®, and install the piston assembly
intothelow and reverseretainer, asshownin
Figure123.

10. Set compl eted |low and reverseclutch retainer
asidefor thefinal assembly process, asshown
inFigure124.

COMPLETED LOW AND REVERSE RETAINER

Copyright © 2008 AT SG Copyright © 2008 ATSG
Figure 123 Figure 124
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LOW CLUTCH HOUSING EXPLODED VIEW
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234 r 232
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232 LOW CLUTCHHOUSING TO CASE THRUSTBEARING (NO. 1) 240 LOW CLUTCH BALANCE PISTON SNAP RING
233 LOW CLUTCHHOUSING 241 LOW CLUTCH "CONE" CUSHION SPRING
234 LOW CLUTCH PISTON OUTER LIP SEAL 242 LOW CLUTCH FRICTION PLATES (6 REQUIRED)
235 LOW CLUTCHPISTON 243 LOW CLUTCH STEEL PLATES (6 REQUIRED)
236 LOW CLUTCHPISTON INNER "D"RING 244 LOW CLUTCH "SELECTIVE"BACKING PLATE
237 LOW CLUTCH PISTON RETURN SPRING 245 LOW CLUTCH BACKING PLATE SNAP RING
238 LOW CLUTCHBALANCEPISTON OUTER "D" RING SEAL
239 LOW CLUTCHBALANCEPISTON
Copyright © 2008 ATSG

70

Figure 125
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COMPONENT REBUILD (CONTD)
Low Clutch Housing

1. Disassemblethelow clutch housing, using
Figure125asaguide.

2.Cleanall low clutch housing partsthoroughly
and dry with compressedair.

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

4.Install new "D" ring seal onthelow clutch
bal ancepiston, asshownin Figure 126, and
[ubewith small amount of Trans-Jel®.

Technical Service Information

5.Instal newinner"D" ring seal onlow clutch
apply piston, asshowninFigure127.

6. Install new outer "lip" seal onthelow clutch
apply piston, asshowninFigure127, andlube
both seal swith small amount of Trans-Jel®.

7.1nstall thelow clutch pistonand seal assembly
intothelow clutch housing (SeeFigure128).

Continued on Page 72

: @

238 LOW CLUTCH BALANCE PISTON OUTER "D" RING SEAL
239 LOW CLUTCH BALANCE PISTON ‘
Copyright © 2008 ATSG

Figure 126

N

235

234

234 LOW CLUTCH PISTON OUTER LIP SEAL
235 LOW CLUTCH PISTON
236 LOW CLUTCH PISTONINNER "D"RING
Copyright © 2008 ATSG
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233 LOW CLUTCHHOUSING
235 LOW CLUTCH PISTON
237 LOW CLUTCH PISTON RETURN SPRING
239 LOW CLUTCH BALANCE PISTON
240 LOW CLUTCHBALANCE PISTON SNAPRING
Copyright © 2008 ATSG

Figure 127

Figure 128
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245 \

244

2427 R -243

241

233

— > o \ol/bBy
 — o O\ o
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233 LOW CLUTCHHOUSING

241 LOW CLUTCH "CONE" CUSHION SPRING

242 LOW CLUTCH FRICTION PLATES (6 REQUIRED)
243 LOW CLUTCH STEEL PLATES (6 REQUIRED)
244 LOW CLUTCH "SELECTIVE"BACKING PLATE
245 LOW CLUTCH BACKING PLATE SNAP RING

Copyright © 2008 ATSG

Figure 129

Low Clutch Housing (Cont'd)

8. Install thelow clutch pistonreturn spring, as
showninFigure128.

9.Install thelow clutch balance pistoninsideof
thelow apply piston, asshowninFigure128.

10. Compressthelow clutch bal ancepistonusing
theproper adaptersandinstall thesnapring,
asshowninFigure128.

11. Install thelow clutch " cone" cushion spring
so theoutsi dediameter will contact the steel
plateand theinsidediameter will contact the
piston, asshownin Figure 129.

12. Install thelow clutch platesbeginningwith a
steel plateand aternating with africtionplate
until you haveinstalled six of each, asshown
inFigure129.

Note: All cluich plates should be soaked for
30 minufesin the proper fluid for the vehicle,
beforeinstallation.

13. Install the"sdlective" low clutch backing plate
asshowninFigure129.

14. Instal | thelow clutch backing plate snapring,
asshowninFigure129.

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

15. Measurelow clutch clearanceusing afeel er
gage, asshownin Figure 130.

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

16. Change sel ective backing plateas necessary
using thechartin Figure 130.

17. Turnthelow clutch housing over and install
thenumber 1 thrust bearing, with theblack or
goldsidefacingup, asshowninFigure131,
and retainwith asmall amount of Trans-Jel®.

18. Set thecompletedlow clutch housing asidefor
thefinal assembly process (SeeFigure132).

232

233

ol D

Component Rebuild -

Continued on Page 74 232 LOW CLUTCHHOUSING TO CASE THRUST BEARING (NO. 1)
233 LOW CLUTCHHOUSING

Copyright © 2008 ATSG

Figure 131

COMPLETED LOW CLUTCH HOUSING

= — —\olb
(— g — s =)
== =\

o O O

Copyright © 2008 ATSG

Figure 132
Low Clutch Clearance Should Be

1imm- 1.3mm (043" -.051")
Selective Low Clutch Backing Plates
3.8mmn ((150") 3.9mmn ((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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ATSG

HIGH AND REVERSE CLUTCH HOUSING EXPLODED VIEW
115
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106 105
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101 REVERSE CLUTCHHOUSING ASSEMBLY 110 HIGH CLUTCH BALANCEPISTON SNAP RING
102 REVERSE CLUTCH PISTON OUTER "D"RING SEAL 111 HIGH CLUTCH FRICTION PLATES
103 HIGH CLUTCH HOUSING/REVERSE PISTON ASSEMBLY 112 HIGH CLUTCH STEEL PLATES
104 REVERSE CLUTCH PISTON INNER "D"RING SEAL 113 HIGH CLUTCH BACKING PLATE
105 HIGH CLUTCH PISTON OUTER "D" RING SEAL 114 HIGH CLUTCH BACKING PLATE SNAP RING
106 HIGH CLUTCHPISTON 115 REVERSE CLUTCH STEEL PLATES
107 HIGH CLUTCHPISTON INNER "D"RING SEAL 116 REVERSE CLUTCH FRICTION PLATES
108 HIGH CLUTCH PISTON RETURN SPRING 117 REVERSE CLUTCHBACKING PLATE
109 HIGH CLUTCHBALANCE PISTON 118 REVERSE CLUTCHBACKING PLATE SNAP RIN_G
Copyright © 2008 ATSG
Figure 133
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"1ST DESIGN" " 2ND DESIGN"
" Do Not Use" "Mazla Nomber”
FP(O3-19-480

Larger Chamfar

Copyright © 2008 ATSG
Figure 134
' COMPONENT REBUILD (CONTD) 4. Check toensurethat you havea2nd design
High And Reverse Clutch Housing reversepiston, asshownin Figure 134.

1. Disassemblehigh and reverse clutch housing Note: "Do Not" use Ist design piston.
using Figure133asaguide. 5. Instal new inner and outer "D" ring sealsonto

2.Clean all highand reverseclutch housing parts thereversepiston, asshowninFigure 135, and
thoroughly and dry with compressed air. [ubewith small amount of Trans-Jel®.

3. Inspect all highand reverseclutch housing 6. Install new inner and outer "D" ring sealsonto
partsfor any wear and/or damage, replaceas thehigh clutch piston, asshownin Figure 136,
necessary. and lubewith small amount of Trans-Jel®.

Continued on Page 76
106
105

102 REVERSE CLUTCH PISTON OUTER "D" RING SEAL 105 HIGH CLUTCH PISTON OUTER "D" RING SEAL

103 HIGH CLUTCH HOUSING/REVERSE PISTON ASSEMBLY 106 HIGH CLUTCHPISTON

104 REVERSE CLUTCH PISTON INNER"D"RING SEAL 107 HIGH CLUTCH PISTON INNER "D" RING SEAL

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 135 Figure 136
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Technical Service Information

109

106

High And Reverse Clutch Housing (Cont'd)
7.1nstall thehigh clutch housing/reversepiston
assembly intothereverseclutch housing, as
showninFigure137.

8. Instal thehigh clutch apply pistoninto high
clutch housing/reverse piston assembly, as
shownin Figure137, and ensurethat both of
thepistonsarefully seated.

9.Install thereturn spring assembly, asshownin
Figure137.

10. Install thehigh clutch bal ance piston ontop of
returnspring, asshownin Figure137.

11. Compressthebal ance pistonand return spring
using theproper adaptersandinstall thesnap
ring, asshowninFigure137.

12. Release thecompression, remove compression
toolsand ensurethat snapringisproperly and
fully seated, asshownin Figure 138.

Continued on Page 77
103
==
Ensure That Snap Ring Is
101 Properly And Fully Seated
7 ) x © i O[]
0 ol Mo
Q ©
o] | JAULEL=EUIY [l
= e
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— = f[l:a ©| 5
10 Lol fall ey o
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== — A=
*lo = o H ]
o/l o|Mle 0 ) {
olllle /] N
- N 0 0
0
\ 0 ° of[TlelTlef {1° 0
0 oll lle /] 0
101 REVERSE CLUTCHHOUSING ASSEMBLY
103 HIGH CLUTCH HOUSING/REVERSE PISTON ASSEMBLY
106 HIGH CLUTCH PISTON
108 HIGH CLUTCH PISTON RETURN SPRING
109 HIGH CLUTCH BALANCE PISTON
110 HIGH CLUTCH BALANCE PISTON SNAP RING
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 137 Figure 138

76
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High And Reverse Clutch Housing (Cont'd)

13. Instal| thehigh clutch platesbeginningwith a
steel plateand alternating withfriction plates
until you haveinstalled five of each, asshown
inFigure139.
Note: All cluich plates should be soaked for
30 minutesin the proper fuidfor the vehicle
beforeinstallation.

110

109

101

7 2l e ofl [1ef Tle o NS
0 Lall ladl Hall Jlq] o
- g
55 == w
0 0
0 0
0 0 ° 0 o
0 0 0
- (<}

101 HIGH AND REVERSE CLUTCH HOUSING ASSEMBLY

Technical Service Information

14. Instal| thesel ective high clutch backing plate,
asshowninFigure139.

15. Instal | thehigh clutch backing plate snapring,
asshowninFigure139.

16. Measurehigh clutch clearanceusing afeel er
gage, asshownin Figure 140.
Note: High clutch clearance should be;
08mm- 1. 1mm (031" -.043"),

17. Changethe selectivehigh clutch backing plate
asnecessary using thechartinFigure 140.

Continued on Page 78

0
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A
0 N 1
0 AilG
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High Clutch Clearance Should Be
0.8mm - 1. Imm (031" - .043")

Selective Hf;_gﬁ Cluich Backing Plates

107 HIGH CLUTCH STEEL PLATES "
108 HIGH CLUTCH FRICTION PLATES 3.0mm (118") 32mm ((126")
109 HIGH CLUTCH SELECTIVE BACKING PLATE 3.4mm (134") 3.6mm (142")
110 HIGH CLUTCHBACKING PLATE SNAP RING
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 139 Figure 140
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High And Reverse Cluich Housing (Cont'd)

18. Install thereverseclutch platesbeginning with
asteel plateand alternating with frictionsuntil
you haveinstalled two of each plate, asshown
inFigure141.

Note: All cluich plates should be soakedfor
30 minuftesin the proper fluid for the vehicle
before insiallation.

118

117

=S 101

101 HIGH AND REVERSE CLUTCHHOUSING ASSEMBLY

Technical Service Information

19. Instal | reverse clutch sel ectivebacking plate,
asshowninFigure141.

20. Install reverseclutch backing platesnap ring,
asshowninFigure141.

21. Measurereverseclutch clearanceusing feel er
gage between backing plateand snapring, as
showninFigure142.

Note: Reverse elutch clearance should be;
0 5mun 0 8mm (020" -.031").

22. Change sel ective backing plateasnecessary

usingthechartin Figure142.

Continued on Page 79

Reverse Clutch Clearance Should Be
0.3mm - 0.8mmn (020" -.031")

Sealective Reverse Clutch Backing Plates

115 REVERSE CLUTCH STEEL PLATES " "
116 REVERSE CLUTCH FRICTION PLATES 3.6mm (142") 3.8mm (150")
117 REVERSE CLUTCH SELECTIVE BACKING PLATE 4.0mm (157") 42mm ( 165")
118 REVERSE CLUTCH BACKING PLATE SNAP RING
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 141 Figure 142
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High And Reverse Cluich Housing (Cont'd)

23.Install thenumber 8 thrust bearinginsidethe
high and reverse clutch housing, asshownin
Figure 143, and retain withasmall amount of
Trans-Jel®.

24. Turnthe high and reverse clutch housing over,
asshowninFigure144, andinstall number 9
thrust bearing and number 9A thrust bearing
race, retainwithasmall amount of Trans-Jel®.

25. Set completed high and reverse clutch housing
assembly asidefor thefinal 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 HIGH CLUTCH HUB THRUST BEARING RACE (NO. 8A)
Copyright © 2008 ATSG

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

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

www. phoenixhardparts.com

Figure 143
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80

OIL PUMP ASSEMBLY EXPLODED VIEW
309
305
306
301
302
304
301 OILPUMP TO CONVERTER HOUSING "O" RING SEAL 307 OIL PUMP STATOR SHAFT BUSHING
302 OILPUMP CONVERTER SEAL 308 OIL PUMP COVER AND STATOR SHAFT ASSEMBLY
303 OILPUMP BODY 309 OILPUMP COVERTO OIL PUMP BOLTS (8 REQUIRED)
304 OILPUMP BODY BUSHING
305 OILPUMP OUTER GEROTOR
306 OILPUMP INNER GEROTOR Copyright © 2008 ATSG
Figure 145
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COMPONENT REBUILD (CONTD)
Oil Pump Assembly

1. The Oil PumpAssembly hastheGerotor style
pump gears, without apump cresent, asshown
inFigure145.

2. Disassembletheoil pump by removing the8
retaining bolts, asshownin Figure 145, then
removing theoil pump cover.

3. Mark theinner and outer gerotor with some
typeof apermanent marker, likea" Sharpie”,
before removalfrom thepump body, asshown
inFigure 146, so that they can bere-installed
withthesamesidefacing upasoriginal.

Note: "Do Not" scratch or dent them for
identification (SeeFigure 146).

4. Removeand discard theconverter seal andthe
pump body to converter housing"O" ring seal.

5. Cleanall oil pump partsthoroughly and dry

Technical Service Information

Straight Edge

with compressedair.
6. Inspect all oil pump partsthoroughly for any Oil Pump Specifications
wear and/or damage. _ COMPONENT SPECIFICATION
7. Measurethegear tofacecl earanc_eus! ngfeeler INNER GEAR TO FACE .0008" - .0015"
gageand straight edge, asshown InFigure147. OUTER GEAR TO FACE .0008" - .002"
8. Measuretheouter gear to body withthefeeler OUTER GEAR TO BODY 004" - .006"
gageand usethespecificationsthat areshown
in Figure 147 to determinerepl acement needs. Copyright © 2008 ATSG
9. Install new pump body bushing asnecessary, = 147 -
asshownin Figure 148, using proper driver. igure
Note: Step on inside diameter of the bushing
faces the gears, asshown in Figure 148,
Continued on Page 82
Permanent Marks STEP FACES
With "Sharpie” On
Both Inner And Outer 304 THE GEARS

Copyright © 2008 ATSG

303

303 OILPUMPBODY
304 OILPUMP BODY BUSHING

Copyright © 2008 ATSG

Figure 146

Figure 148
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"STAKE" IN
PLACE

Technical Service Information

Oil Pump Assembly

10. Stakethenew pump body bushinginplace,
asshowninFigure149, usingasmall punch.

11. Turntheoil pump body over andinstall anew
converter hubseal, asshowninFigure 150,
using theproper seal driver.

12. L ubricatetheinner and outer gerotor withthe
proper fluid for thevehicleand install themin
theoil pump body, asshowninFigure151.
Note: Permanent marks with " Sharpie”
previously made on gearsetmust face up, as
shown in Figure151.

Continued on Page 83
INSTALLED WITH THE
"STEP" FACING
THE INNER GEROTOR Copyright © 2008 ATSG
Figure 149
Parmanent Marks
With "Sharpie”
Facing Up

303

302 OILPUMP CONVERTER SEAL
303 OILPUMPBODY

Copyright © 2008 ATSG

Figure 150

306

305

303

303 OILPUMPBODY
305 OILPUMP OUTER GEROTOR
306 OILPUMP INNER GEROTOR

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, asshownin Figure 152.

14. Insta | theeight 5mm allen head retaining bolts,
asshowninFigure152, and hand tighten only.

15. Now torquetheeight 5mm allen head boltsto
10N:m (90in.Ib.), asshowninFigure 153,
using acriss-cross pattern.

16. Insta | theoil pump body to converter housing
"O"ring seal, asshowninFigure 154, and lube
with asmall amount of Trans-Jel®.

17. Set thecompleted oil pump assembly asidefor
thefinal assembly process.

Component Rebuild
Continued on Page 84

Copyright © 2008 ATSG
Figure 153

309

303 OILPUMP BODY AND GEROTOR ASSEMBLY
308 OILPUMP COVER AND STATOR SHAFT ASSEMBLY
309 OILPUMP COVERTO OIL PUMP BOLTS (8 REQUIRED)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 152 Figure 154
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P4nT56

MAZDA JF506E VALVE BODY EXPLODED VIEW
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@

Copyright © 2008 ATSG

See Legend In Figure 157

Figure 155
AUTOMATIC TRANSMISSION SERVICE GROUP
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MAZDA JF506E "SUB LOWER" AND "LOWER" VALVE BODY EXPLODED VIEW

34

See Legend In Figure 157

Copyright © 2008 ATSG

Figure 156
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|
51 1/{,

~ >
(@Q oy, .

1 VALVE BODY BRACKET
2 VALVE BODY BOLT, 37MM LENGTH
3 NUTFOR VALVE BODY BOLTFROM BOTTOM
4 VALVE BODY BOLT, 67MM LENGTH
5 VALVE BODY BOLT, 90OMM LENGTH
6 VALVE BODY BOLT, 24MM LENGTH
7 LINE PRESSURE SOLENOID (DUTY CYCLE)
8 HIGH CLUTCH SOLENOID (DUTY CYCLE)
9 NEUTRAL SHIFTSOLENOID (ON/OFF)
10 2/4 BRAKE SOLENOID (DUTY CYCLE)
11 SUBLOWERVALVEBODY CASTING
12 PILOTFILTER WITH "LEAF" SPRING
13 SPACERPLATE "A" WITH GASKETS
14 2/4 BRAKE SOLENOID BRASS RETAINING BRACKET
15 COIL SPRING LOADED FILTERS (2 REQUIRED)
16 TCC SOLENOID (DUTY CYCLE)
17 SHIFT SOLENOID "A" (ON/OFF)
18 REDUCTION TIMING SOLENOID (ON/OFF)
19 SHIFT SOLENOID "B" (ON/OFF)
20 SHIFT SOLENOID"C" (ON/OFF)
21 LOWER VALVEBODY CASTING
22 MANUAL SHIFT VALVE
23 SPACERPLATE "B" (NO GASKETS USED)
24 INTERNAL VALVE BODY CASTING
25 PLASTIC CHECKBALL (.218"DIAMETER, 5 REQUIRED)
26 STEEL CHECKBALL (.218"DIAMETER, 4 REQUIRED)
27 INTERNAL VALVE BODY FLAT SCREEN (2 REQUIRED)
28 SPACERPLATE "C" WITH BONDED GASKETS
29 HIGH CLUTCH SOLENOID BRASS RETAINING BRACKET
30 PLASTIC CHECKBALL (.218"DIAMETER, 4 REQUIRED)
31 UPPER VALVE BODY CASTING
32 MODIFIER ACCUMULATOR VALVE TRAIN

50 MAZDA JF506E "INTERNAL" VALVE BODY EXPLODED VIEW

58

33 PRESSURE MODIFIER VALVE TRAIN

34 TORQUE CONVERTER PRESSURE REGULATOR VALVE TRAIN
35 THROTTLE ACCUMULATOR "A" VALVE TRAIN

36 ACCUMULATOR CONTROL VALVE "A" VALVE TRAIN

37 THROTTLE ACCUMULATOR"C" VALVE TRAIN

38 ACCUMULATOR CONTROL VALVE "C"VALVE TRAIN

39 REDUCTION REDUCING VALVE TRAIN

40 REDUCTION TIMING VALVE TRAIN

41 LINEPRESSURE RELIEF BALL AND SPRING

42 PRESSURE REGULATOR VALVE TRAIN

43 VALVEBODY BOLT, 75SMM LENGTH (BLACKIN COLOR)
44 ACCUMULATOR CONTROL VALVE "B" VALVE TRAIN

45 VALVEBODY BOLT, 105.5MM LENGTH (BLACKIN COLOR)
46 THROTTLE ACCUMULATOR "B" VALVE TRAIN

47 HIGH CLUTCH ACCUMULATOR PISTON AND SPRING
48 LOW CLUTCHACCUMULATORPISTON AND SPRING
49 SHIFT VALVE"C" VALVE TRAIN

50 SHIFT VALVE "A" VALVE TRAIN

51 TCC CONTROL VALVE TRAIN

52 NEUTRAL SHIFT VALVE TRAIN

53 MANUAL SHIFT VALVE

54 PILOTVALVE TRAIN

55 ACCUMULATOR SWITCH VALVE TRAIN

56 NEUTRAL CONTROL VALVE TRAIN

57 REVERSE INHIBIT VALVE TRAIN

58 SHIFT VALVE "B" VALVE TRAIN

59 FAILSAFE VALVE TRAIN

60 INTERNAL CONNECTOR RETAINING BRACKET

61 INTERNAL SOLENOID WIRE HARNESS CLIP

62 INTERNAL SPEED SENSOR WIRE HARNESS CLIP

63 INTERNAL SPEED SENSOR WIRE HARNESS CLIP

64 VALVEBODY TO CASEBOLT, 90MM LONG (SILVER IN COLOR)

Copyright © 2008 ATSG

Figure 157
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MAZDA SMALL PARTS AND CHECKBALL LOCATIONS

@ =Plastic Ball 218" Diameter
© =8teef Ball 218" Diameter

o

Copyright © 2008 ATSG

Figure 158

AUTOMATIC TRANSMISSION SERVICE GROUP 87




P4nT56

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.

Adjustsline 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 2to 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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11

6 VALVEBODY BOLT, 24MM LENGTH

7 LINE PRESSURE SOLENOID

11 SUBLOWER VALVEBODY CASTING

32 MODIFIER ACCUMULATOR VALVE TRAIN
33 PRESSURE MODIFIER VALVE TRAIN

34

35 THROTTLE ACCUMULATOR "A" VALVE TRAIN
36 ACCUMULATOR CONTROL VALVE "A" VALVE TRAIN
37 THROTTLE ACCUMULATOR"C" VALVE TRAIN
38 ACCUMULATOR CONTROL VALVE "C" VALVE TRAIN

34 TORQUE CONVERTER PRESSURE REGULATOR VALVE TRAIN

Piston springs as you remove thein, as there

available for identification.

2. Clean va vebody component partsthoroughly
and dry withcompressed air.

3. Starting with the sublower va vebody, shown
inFigure 160, disassembleand placeval ves,

traysexactly asthey wereremoved.

4. Clean sublower val vebody partsthoroughly
and dry withcompressed air.

5.Assemblesublower va vebody parts exactly
asshowninFigure160, andlubewithATFas
they areinstalled.
Note: Install the retainers exactly as shown
in Figure 160, as theyinstallin different
directions through out the valve body.

6. Check theline pressure solenoidfor the proper
resistance, asshowninFigure161.

Copyright © 2008 ATSG
Figure 161 Continued on Page 90

Copyright © 2008 ATSG
Figure 160
COMPONENT REBUILD (CONTD)
Valve Body Assembly
1. Disassembletheva vebody assembly using
Regsistance Should Be Figure155asaguide.
261032 Ohms Note: Tag the High and Low Accumulator

aredifferentcalibrations, and no information

springs, boreplugsand retainersin appropriate

AUTOMATIC TRANSMISSION SERVICE GROUP

89




ATSG

Valve Body Assembly (Cont'd)
7.1nstal new "O" rings, lubewith ATF, andinstall
onlythe pressurecontrol solenoid, asshownin
Figure 160. Torqueboltsto 10N-m(88in.Ib).
Note: Remaining 3 solenoids musit wait for

final valve body assembly.

COMPLETED SUB LOWER VALVE BODY ASSEMBLY

%,

Technical Service Information

8. Set compl eted sub lower val vebody assembly
asidefor final val ve body assembly, asshown
inFigure162.

9. Disassemblethelower valvebody, asshownin
Figure 163, and placetheva ves, boreplugs
andretainersin appropriatetraysexactly as
they wereremoved.

10. Clean|ower val ve body partsthoroughly and

dry withcompressedair.

11. Assemblelower valvebody partsexactly as
they areshownin Figure 163, and lube with
proper ATF asthey areinstalled.

Note: Installtheretainers exactly as shown
in Figure 163, asthey installin different
directions through out the valve body.

12. Install theflat valve body screeninto position
asshowninFigure163.

Copyright © 2008 ATSG

FLAT VALVE
BODY SCREEN

44

Figure 162 Continued on Page 91
39
40
42 41
(=)
S \—\mo Lover
Sr Vafve Body

21 S N S
O
O,
0%‘? \\ >
49
(&)
\\
21 LOWER VALVE BODY CASTING 48

39 REDUCTION REDUCING VALVE TRAIN

40 REDUCTION TIMING VALVE TRAIN

41 LINEPRESSURE RELIEF BALL AND SPRING N

42 PRESSURE REGULATOR VALVE TRAIN 46 \
44 ACCUMULATOR CONTROL VALVE "B" VALVE TRAIN 47
46 THROTTLE ACCUMULATOR "B" VALVE TRAIN

47 HIGH CLUTCH ACCUMULATOR PISTON AND SPRING

48 LOW CLUTCHACCUMULATORPISTON AND SPRING

49 SHIFT VALVE "C" VALVE TRAIN Copyright © 2008 ATSG
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Figure 163
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Valve Body Assembly (Cont'd)

13. Install two new scarf-cut seal ringsonboththe
high and thelow clutch accumul ator pistons, as
shownin Figure 164, and ensurethescarf-cut
isconfigured properly.

14. L ubri cate both pistonsand sealswith asmall
amount of theproper ATFand install theminto
thebores, asshowninFigure 163.

15. Install new "O" ring on both thehigh and the
low clutch accumulator covers, asshownin
Figure 164, and lubewith small amount of the
proper ATFfor thr vehicle.

16. Instal| both high and low clutch accumul ator
springs, that were previously labeled, intheir
proper positions, asshownin Figure 163.

17. Instal high clutch accumul ator cover, using
careso asnot todamagethe"O" ring.

18. Compressthecover andinstall thesnapring
showninFigure163.

19. Install low clutch accumulator cover, using
careso asnot todamagethe"O" ring.

20. Compressthecover andinstall thesnapring
showninFigure163.

21. Ensurethat theflat val vebody screenistill
inplace, asshownin Figure 165, and set the
completedlower valvebody asidefor thefinal
valvebody assembly process.

Technical Service Information

COMPLETED LOWER VALVE BODY ASSEMBLY

FLAT VALVE BODY
SCREEN IN PLACE

Copyright © 2008 ATSG

Figure 165

Continued on Page 92
High and Low Clutch High and Low Cluich
Accumuiator Piston Accumuiator Cover

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

v
(623) 936-1500
7310 W. Roosevelt #26
Phoenix, AZ 85043
Copyright © 2008 ATSG www. phoenixhardparts.com
Figure 164
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Technical Service Information

!

51 I

X >

54

24 INTERNALVALVE BODY CASTING

25 PLASTIC CHECK BALL (.218" DIAMETER, 5 REQUIRED)
26 STEELCHECKBALL (.218"DIAMETER, 4 REQUIRED)
27 INTERNAL VALVE BODY FLAT SCREEN

50 SHIFTVALVE "A" VALVE TRAIN

51 TCC CONTROL VALVE TRAIN

52 NEUTRALSHIFT VALVE TRAIN

Q@
o % "AN

50 MAZDA JF506 "INTERNAL" VALVE BODY EXPLODED VIEW

( Qe ‘ 27
52 & d
e TI N ((fff@ 'FQ((‘@ I A \ 26
\ (a

59

58

53 MANUAL SHIFT VALVE 56
54 PILOT VALVE TRAIN

55 ACCUMULATOR SWITCH VALVE TRAIN
56 NEUTRAL CONTROL VALVE TRAIN
57 REVERSE INHIBIT VALVE TRAIN

58 SHIFTVALVE "B" VALVE TRAIN

59 FAILSAFE VALVE TRAIN

Valve Body Assembly (Cont'd)

22. Disassembletheinternal val vebody, asshown

inFigure 166, and placevalves, boreplugs
and retainersin appropriatetraysexactly as
they wereremoved from casting.

Note: Thereisnoneedto removethe bore
plug andretainer identified withan "A" in
Figure 166, asthe valveisremoved from
oppositeside.

23.Cleanall internal val vebody partsthoroughly
and dry with compressed air.

24. Assembleinternal valvebody partsexactly as
they areshownin Figure 166, andlubewith
theproper ATF asthey areinstalled.

Note: Install the retainers exactly as shown
in Figure 166, asthey installin different
directions through out the valve body.

Figure 166

25. Instal | theflat val ve body screeninto position,
asshowninFigure166.
Note: Therearetwo of these flat screens in
the Mazda units.

26. Install themanua valveintotheinternal valve
body inthedirectionshownin Figure 166.

27.Install anappropriatesizeclevispinintothe
grooveintheexposed end of manua valve, as
showninFigure167.
Note: Thisis a temporary measurethat will
assistin installing the completed valve body
on theunit, asitis a "blind" process. This
clevis pin nust be removed before the oil
pan isinstalled This will also keepyou from
losing the manual valve

Continued on Page 93
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Valve Body Assembly (Cont'd)

28.1nstal thefour steel check balsintheir proper
positions, asshownin Figure 168.

29.Install thefiveplastic check balsintheir
proper positions, asshownin Figure 168.

30. Ensurethat theflat screenisstill in position,
asshowninFigure169, and setthecompleted
internal valvebody assembly asidefor final
vavebody assembly.

Note: Set aside with the check ball side facing
up so asnottolosethe check balls.

Continued on Page 94

Technical Service Information

® =Plastic Ball 218" Diameter, 5 Required
© =Steal Ball 218" Diameter, 4 Required

Copyright © 2008 ATSG

Figure 168

COMPLETED INTERNAL VALVE BODY ASSEMBLY

FLAT SCREEN
IN PLACE

CLEVIS PIN ON
MANUAL VALVE
{TEMPORARY)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 167 Figure 169
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Valve Body Assembly (Cont'd)

31.Instal one67mmbolt and one 90mmvalve
body bolt through the upper va vebody casting
asshowninFigure171.

Note: The holesin componenisthat these
bolts go through have a very close tolerance
and act much like alignment dowels.

32. Lay theassembly onaflat work surfacewith
thewormtrack sidefacing up, asshownin
Figurel71.

33.1nstal four plastic check ballsintheir proper
locations, asshownin Figure170.

34.Install spacer plate" C" with bonded gaskets
over thetwo boltsand onto theupper vave
body, asshowninFigure171.

35. Instal | thecompletedinternal val vebody over
thetwo boltsand onto spacer plate"C", as
showninFigure171, and ensureflat screen
and check ballsarestill in position.

Note: Do notremovethe clevis pin from
manual valve atthis time.

36. Instal| spacer plate”B" over thetwo bolts, as
showninFigure171.

Note: Thereare "No" gaskets usedwith
spacer plate "B".

Continued on Page 95

Technical Service Information

@ =Plastic Ball 218" Dizmeter, 4 Required

Copyright © 2008 ATSG

23 IS <) (N 60 N
>

4 VALVEBODY BOLT, 67MM LENGTH
5 VALVEBODY BOLT, 90OMM LENGTH
23 SPACERPLATE "B" (NO GASKETS USED)
24 INTERNAL VALVE BODY CASTING
28 SPACER PLATE "C"WITH BONDED GASKETS
30 PLASTIC CHECKBALL (.218" DIAMETER, 4 REQUIRED)
31 UPPERVALVEBODY CASTING

Copyright © 2008 ATSG

Figure 170

Figure 171
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Valve Body Assembly (Cont'd)

37.Install completedlower val vebody assembly
over thetwo bolts, ontop of spacer plate"B",
asshowninFigure172, and ensurethat flat \;.%
valvebody screenisstill inplace. =

38.Install thetwotapered coil spring loadedfilters
intotheir pocketsinthelower valvebody, with
thespringsidedown, asshowninFigure173.

39. Install spacer plate" A" with bonded gaskets
over onebolt onto thelower vavebody, as
showninFigure173.

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

40. Install thepilot filter with the"leaf spring”
facing up, and thewideleg of the"leaf spring”
facing thebottom of val vebody, asshownin
Figurel73.

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

Continued on Page 96

12 PILOTFILTER WITH "LEAF" SPRING
13 SPACERPLATE "A" WITH GASKETS
15 TAPERED COIL SPRING LOADED FILTERS (2 REQUIRED)

Copyright © 2008 ATSG

FLAT SCREEN & -
IN PLACE | Figure 173

Copyright © 2008 ATSG
Figure 172
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Valve Body Assembly (Cont'd)

41. Install thecompleted sublower val vebody
over thebolt and ontop of spacer plate"A", as
showninFigurel74.

Note: Check once again that all three filters
areengagedin spacer plate holes.

42.1nstall theva vebody bracket over bolt and on
top of thesublower valvebody, asshownin
Figurel74.

43. Install 90mm val vebody bolt through bracket,
asshowninFigure174, and handtighten only
atthistime.

1 VALVEBODY BRACKET
3 NUTFOR VALVE BODY BOLTFROM BOTTOM
5 VALVEBODY BOLT, 90MM LENGTH

Copyright © 2008 ATSG

Technical Service Information

44. Insta | nut onthe 90mm bolt comingthrough
fromthebottom, asshowninFigure174,and
handtighten only at thistime.

45. Install a37mmbolt (2), fromthebottom, inthe
lower left sideof theva vebody, asshownin
Figurel175, install nut (3) and hand tighten
only at thistime.

46. Install six 37mm bolts(2), inlocationsshown
inFigure175, and hand tighten only.

Note: One of these bolts has a internal wire
hamessretainer (61).

47.1nstall one 24mm bolt (6), inlocation shown
inFigure175, and hand tighten only.

48. Install one67mm bolt (4), inlocation shown
Figure 175, and handtighten only.

49. Install the 106.5mm bolt (65), alongwith the
wireharnessretainer (62), inlocation shown
Figure 175, and handtighten only.

Continued on Page 97

Completed Sub Lower

2 VALVEBODY BOLT, 37MM LENGTH
3 NUTFOR VALVE BODY BOLTFROM BOTTOM
4 VALVEBODY BOLT, 67MM LENGTH
6 VALVEBODY BOLT, 24MM LENGTH
61 INTERNAL SOLENOID WIRE HARNESS CLIP
62 INTERNAL SPEED SENSOR WIRE HARNESS CLIP
65 VALVEBODY BOLT, 106.5MMLONG (GOLD IN COLOR)

Copyright © 2008 ATSG

Figure 174

Figure 175
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Valve Body Assembly (Cont'd)

50.Install a67mmbolt inthelocation shownin
Figure 176, and hand tighten only.

51. Install four 90mm boltsinthelocationsshown
inFigure176, and hand tightenonly.

4 VALVE BODY BOLT, 67MM LENGTH
5 VALVE BODY BOLT, 90OMM LENGTH

Copyright © 2008 ATSG

Technical Service Information

52. Instal | theeleven vavebody to caseboltsin
their proper holesfor alignment purposes.
Note: Theseare the silver bolts, and on the
Mazda, oneis longer than all the others.

53. Beginninginthecenter and working your way
outward, torqueall installed val ve body bolts
to10N-m (90in.Ib.), asshowninFigure177.
Note: For the two nuts, you may havetohold
bolt fromthe back side with a wrench.

54. Now you canremovetheelevensilver vave
body to caseboltsused for alignment.

55. Instal | thehigh clutch solenoid and thebrass
retaining bracket, using two 24mmbolts, as
showninFigurel178.

Note: High Ciutch Solenoidshouldcheck at
2.6103.20bhmsresistance.

56. Torquethetwao retaining bracket boltsto,
10N-m (90in.lb.).

Continued on Page 98

Figure 176

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

Copyright © 2008 ATSG

High Clutch Solenoid
2 6 to 3.2 Ohms Resistance 6

6 VALVEBODY BOLT, 24MM LENGTH
8 HIGH CLUTCH SOLENOID
29 HIGH CLUTCH SOLENOID BRASS RETAINING BRACKET

Copyright © 2008 ATSG

Figure 177

Figure 178
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Neutral Shift Solenoid
3 S s 14 to 18 Ohms Resistance
-
N S =D)f= _ 2/4 Brake Solenoid
S :}@v e 2 6 to 3.2 Ohms Resistance
7
Q
j S = 5
@’(D) BN S
) N& 10
Q )
3 ; 14
9 2] o
5 VALVE BODY BOLT, 90MM LENGTH
6 VALVE BODY BOLT, 24MM LENGTH 6
9 NEUTRAL SHIFT SOLENOID
10 2/4 BRAKE SOLENOID
14 2/4 BRAKE SOLENOID BRASS RETAINING BRACKET
Copyright © 2008 ATSG
Figure 179
Valve Body Assembly (Cont'd)
57.Instdl new"O" ring, lubewithATF, and install Shift Solenoid "A"
neutral shiftsolenoidintothevavebody, as 14 to 18 Ohms Resistance

showninFigure179.
Note: Neutral Shift Solenoidshould check at
14 to 18 Okms resistance.

58. Instal new " O" ringsonthe 2-4 brake solenoid
and lubewiththeproper ATF.

Note: 24 Brake Solenoid should check at
2.6103.2 Ohmsresistance.

59. Assemblethebrassretaining bracket onto the
2-4 brakesolenoid, andinstall both piecesas
anassembly ontotheva vebody, asshownin
Figurel179.

60. Instal| one 90mm bolt and one24mmboltin
thepositionsshowninFigure179.

61. Install new "O" rings, lubewith small amount
of proper ATF, andinstall shift solenoid"A"
intotheval vebody, usinga67/mmbolt, as
showninFigure180.

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

62. Hand tighten only the67mm bolt at thistime.

Continued on Page 99

4 VALVEBODY BOLT, 67MM LENGTH
17 SHIFTSOLENOID "A"

Copyright © 2008 ATSG

Figure 180

o8 AUTOMATIC TRANSMISSION SERVICE GROUP



ATSG

Valve Body Assembly (Cont'd)

63.1nstal new "O" ring, lubewithATF, andinstall
reduction timing solenoidinto theval ve body,
asshowninFigure181.

Note: Reduction Timing Solenoid should
checkat 14to 18 Ohmsresistance.

64. Thereductiontiming solenoidis"stacked" with
TCC solenoidand goesinfirst, asshownin
Figure181.

65. Instal new "O" ringsonthe TCC solenoidand
lubewiththeproper ATF.

Note: TCC Solenoid should check at
1210 13.2 Ohmsresistance.

Reduction Timing Solenoid
14 to 18 Ohms Resistance

TCC Solenoid
12 to 13 2 Ohms Resistance

Ground Wite /:6 S

From The
Pressure Solenoid

6 VALVEBODY BOLT, 24MM LENGTH
16 TCCSOLENOID

18 REDUCTION TIMING SOLENOID
43 VALVEBODY BOLT, 7SMM LENGTH (BLACKIN COLOR)
45 VALVEBODY BOLT, 105.5MM LENGTH (BLACKIN COLOR)

Technical Service Information

66. Ensurethat all mounting bushingsarein place
andinstall the TCC solenoidintoval ve body
asshowninFigure181.

67. Instal | the105.5mm bolt, black incol or, thru
both TCC and reduction timing solenoids, as
showninFigure181.

68. Instal the75mm bolt, black incolor, and place
it through ground wireterminal for the pressure
control solenoid, asshowninFigure181.

69. Instal the24mm bolt and hand tightenonly, as
showninFigure181.

70. Install new "O" rings, lubewith small amount
of proper ATF, andinstall shift solenoid"B"
intotheval vebody, usinga67/mmbolt, as
showninFigure182.

Note: ShiftSolenoid "B" should check at
14to 18 Ohms resistance.

71. Hand tighten only the67mm bolt at thistime.

Continued on Page 100
Shift Solenoid "B" &
14 to 18 Ohmns Resistance 4

4 VALVEBODY BOLT, 67MM LENGTH
19 SHIFTSOLENOID "B"

Copyright © 2008 AT SG Copyright © 2008 ATSG
Figure 181 Figure 182
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VALVE BODY ASSEMBLY (CONTD)

72.1nstal new "O" rings, lubewith small amount
of proper ATF, andinstall shift solenoid"C"
into theval vebody, asshownin Figure 183.
Note: ShifiSolenoid " C" shouldcheck at
14to 18 Ohms resistance.

73. Shift solenoid "C" isboltedintheva vebody
using anut onthe67mm bolt fromthebottom
and one 90mm longva vebody to casebolt
(Silverincolor), asshowninFigure183.
Note: Use the 90mm valve body to case bolt
for afignment only whiletorguing.

74. Now, you cantorquetheremaining solenoid
retaining boltsto 10N-m (90in.Ib.), asshown
inFigure184.

75. Set thecompleted val vebody assembly aside,
asshowninFigure 185, for thefinal transaxle
assembly process.

Note: Noticein Figure 185, the clevis pin is
still in place and must remain there until the
valve body is installed onto the case, plus you
haven'tlost the manual valveyet.

Shift Solenoid "C" 64
14 to 18 Ohns Resistance

@"uu— (
A \—_g\‘ N
A\

3\

N

3 NUTFOR VALVE BODY BOLTFROM BOTTOM
20 SHIFTSOLENOID"C"
64 VALVEBODY TO CASE BOLT, 90MM LONG (SILVERIN COLOR)

Copyright © 2008 ATSG
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TORQUE REMAINING SOLENOID BOLTS
TO 10 N-M (88 IN.LB.)

Copyright © 2008 ATSG

Figure 184

COMPLETED VALVE BODY ASSEMBLY

>N w <
RS 'l ‘\,\v
2

K\t
\
P

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

Copyright © 2008 ATSG

Figure 183

100

Figure 185
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FINAL TRANSAXLE ASSEMBLY
Rear Internal Paris

1.Install thelowroller clutch assembly intothe
case, asshownin Figure 186, with thenarrow
lugtothenarrow casegroove.

2.Instal theretaining snapring intothecase, as
showninFigure186.

Note: Snapring opening " must” be placed
asshown in Figure 187.

3. Instal thenumber 2 thrust bearing on support,
asshowninFigure 186, and retainwith small
amount of Trans-Jel®.

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

231

3

NARROW LUG

L W 230

NARROW CASE
GROOVE

225 LOW CLUTCH SUPPORTTO RING GEARBEARING (NO. 2)
230 LOW ROLLER CLUTCH ASSEMBLY
231 LOW ROLLER CLUTCH RETAINING SNAP RING

Technical Service Information

4.Install thelow/reverseclutch stepped backing
plate, asshownin Figure 188.
Note: Flatside faces up, step faces down, as
shown in Figure 188.

Continued on Page 102

¢

Figure 187

246
STEP FACES
DOWN

246 LOW/REVERSE CLUTCH STEPPED BACKING PLATE

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 186 Figure 188
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250

249

2474 &

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

Copyright © 2008 ATSG

Figure 189

Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd)

5.Instal thelow/reverseclutch platesbeginning
withafriction plateontop of thebacking plate
and alternating with steel plates, asshownin
Figure189.
Note: All clutch piates should be soakedfor
30 minutesin the proper fluid for the vehicle
beforenstallation.

6. Install thelow/reverseclutch selective pressure
plate, asshownin Figure 189.

7.Instal thelow/reverseclutch " cone" cushion
plate, asshownin Figure 189, so that outside
diameter isresting on pressureplate.

8. Install thelow/reverseclutch return spring seat,
asshowninFigure190.

9.Instal low/reverseclutch pistonreturn spring,
asshowninFigure190.

10. Instal| the pre-assembled |ow/reverseclutch
retainer and piston assembly, asshownin
Figure190.

Note: Tab on retainer must align with the
grooveshonn in casein Figyre 190.

11. Install universal compressiontool, asshownin
Figure 191, and compresstheretainer.
Caution: Compresstheretainer only amount
needed to install snapring. Overpressing will
damagetheretainer edges.

12. Install thelow/reverseclutch retainer snapring,
asshowninFigure190.

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

Continued on Page 104
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Technical Service Information

\/ 251 COMPRESSOR TOOL
™Y [=) (=)
(=)
256 @
$ 9
GJ
(=)
() (@)
(o) (@)
(=]
LOCATING | e
TAB = | | |
252
Copyright © 2008 ATSG
Figure 191
251
LOCATING
TAB GROOVE
Correct LowRevarse Snap Ring
Orfentation And Installation
e ()
CJ S S
=)
% O ’é ﬁ o
) cﬂ A ol —
)
&)
()
e
(o) (=)
e [2)
251 LOW/REVERSE PISTON RETURN SPRING SEAT _| |
252 LOW/REVERSE PISTON RETURN SPRING |
256 LOW/REVERSE CLUTCH PISTON RETAINER |
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 190 Figure 192
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Rear Internal Parts (Cont'd)

13. Measurethelow/reverseclutch clearanceusing
feeler gage, asshownin Figure 193, between
thepressure plateand topfriction.

Note: Lowreverse cluich clearance should be
0.8mm-1.1mm (031" -.043").

14. Changesel ective pressure plate asnecessary
usingthechartin Figure193.

15. Install the 2-4 brakeclutch backing plate, as
showninFigure194.

16. Install the 2-4 brakeclutch platesbeginning
with afriction plateand aternating with steel
plates, asshowninFigure194.

Note: All cluich plates should be soaked for
30 minuftesin the proper fluid for the vehicle
before installation.

17. Install the pressure plateand sel ective pressure
plate, asshowninFigure194.

18. Install the 2-4 brakeclutch pressure plate snap
ring, asshownin Figure 194.

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

Continued on Page 105
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Low/Reverse Clutch Clearance Should Be
08mm- I.Imm (031" -.043")

Selective Low/Reverse Clutch Pressure Plates

34 2-4 BRAKE CLUTCH SNAP RING

- o 35 2-4 BRAKE CLUTCH "SELECTIVE" PRESSURE PLATE
2.2mm (087") 2.4mm (094") 36 2-4 BRAKE CLUTCH PRESSURE PLATE
2.6mm (102") 2.8mm (110") 37 2-4BRAKE CLUTCH STEEL PLATES (2 REQUIRED)
38 2-4 BRAKE CLUTCH FRICTION PLATES (3 REQUIRED)
3.0mm (118") 39 2-4 BRAKE CLUTCH BACKING PLATE
Copyright © 2008 ATSG Copyright @ 2008 ATSG
Figure 193 Figure 194

104
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Correct 2-4 Cluich Spap Ring
Orientation And Insiallstion
e )
) S S
C)
%o’é g Y
) e/—|
(©)
S
° |
o
(=)
eo S %
C S G
Copyright © 2008 ATSG
Figure 195

Technical Service Information

Rear Internal Parts (Cont'd)

19. Measurethe 2-4 brakeclutch clearanceusinga
feel er gage between the sel ective pressureplate
and snapring, asshownin Figure196.

Note: 24 brake cluich clearance should be
0 6mm- 0 9mm (023" -.035").

20. Change sel ective pressure plateasnecessary
using thechartin Figure 196.

21. Ensurethat number 1 thrust bearingisstill in
place ontheback sideof low clutch housing,
andinstall thelow clutch housing by rotating
back and forthto engageall low/reverseclutch
friction platesandlow roller clutch, asshown
inFigure197.

Note: Ensurethat lowclutch 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 Cluich Backing Plates

233

232

o o o Jofeld
=) |\

3.0mm ((118") 3.2mm (126")

3.4mm (134") 3.6mm (142")

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

4.2mm (165")
232 LOW CLUTCH HOUSING TO CASE THRUST BEARING (NO. 1)
233 LOW CLUTCH HOUSING 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 therotation of thelow
clutch housing, asshownin Figure 198.

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

23. Ensurethat number 2A thrust bearing raceand
number 3thrust bearingarestill in placeonthe
pre-assembl ed output ring gear/low clutch hub,
asshowninFigure199.

24. Install the output ring gear/low clutch hub
assembly by rotating back and forth to engage
all of thelow clutchfriction plates, asshown
inFigure199.

25. Ensurethat low clutch hubisfully seated.

Continued on Page 107
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After Installation Low Cluich Housing
Should Freewheel Counter-Clockwise

B
0 20 _
0ildo

of @ /2]
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FREEWHEEL

]
0 [y [l gP4=

259

o
') o
) o
=M (=)
S
‘ 258 RING GEARTO SUPPORT, THRUSTBEARING RACE (NO. 2A)
‘ 259 OUTPUT CARRIERINTERNAL RING GEAR/LOW CLUTCH HUB
260 RING GEARTO OUTPUT CARRIER THRUSTBEARING (NO, 3)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 198 Figure 199
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd)

26. Ensurethat number 3A thrust bearingraceand 28. Ensurethat thenumber 5 thrust bearing and the
number 4 thrust bearing arestill in placeonthe number 6thrust bearing arein placeonthe
output carrier, asshownin Figure 200, and input carrier, asshowninFigure201, and then
install theoutput carrier assembly by rotating install theinput carrier assembly by rotating
into position. into position.

27. Install the output sun gear by rotatingintothe

output carrier, asshownin Figure 200. .
Continued on Page 108

261 OUTPUT CARRIER THRUST BEARING RACE (NO. 3A)

262 OUTPUT CARRIER/INPUT INTERNAL RING GEAR ASSEMBLY
263 OUTPUT CARRIERTO SUN GEARTHRUSTBEARING (NO. 4)
264 OUTPUT CARRIER SUN GEAR

265 SUN GEARTO INTPUT CARRIER THRUST BEARING (NO. 5)
266 INPUT CARRIER ASSEMBLY
267 INPUT CARRIER TO SUN GEAR THRUST BEARING (NO. 6)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 200 Figure 201
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd}

29. Ensurethat number 6A thrust bearing raceand
number 7A thrust bearingracearestill inplace
ontheinput sungear, asshownin Figure 202.

30. Instal | theinput sun gear/clutch hub assembly,
asshownin Figure 202, by rotating back and
forthtoengagethe2-4 brakeclutchfrictions
andtheinput carrier.

Technical Service Information

31. Ensurethat number 8A thrust bearing raceand

number 7 thrust bearing arestill in placeonthe
high clutch hub, asshownin Figure 203.

32. Instal | thehigh clutch hub and shaft assembly

by rotatinginto position (SeeFigure203).

Continued on Page 109

269 INPUT SUN GEARTHRUST BEARING RACE (NO. 6A)
270 INPUT SUN GEAR AND HUB ASSEMBLY
271 SUN GEAR TO CLUTCH HUB THRUST BEARING RACE (NO.7A)

Copyright © 2008 ATSG

271 SUN GEARTO CLUTCH HUB THRUSTBEARING RACE (NO.7A)
273 HIGH CLUTCHHUB TO SUN GEAR THRUSTBEARING (NO. 7)
274 HIGH CLUTCHHUB AND SHAFT

275 HIGH CLUTCHHUB THRUSTBEARING RACE (NO. 8A)

Copyright © 2008 ATSG

Figure 202

Figure 203

108 AUTOMATIC TRANSMISSION SERVICE GROUP



P4n1sc Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd)

33. Ensurethat number 8thrust bearingisstill in
placeinthehighand reverseclutch housing, as
showninFigure204.

34.Install thehigh and reverseclutch housing, as
shownin Figure204, by rotating it back and
forthuntil fully seated. 9N-m (80in.Ib.).

Note: Both high and reverse friction plates Note: All three speed sensors should measure
must be engaged on their respective hubs. 513-627 Ohmsresistance.

37.Insta | theconnector withthebluewiresonto
theturbine speed sensor.

35. Instal| 2-4 brakeclutch return spring assembly;,
asshownin Figure 204, with opening for the
turbine speed sensor positioned asshown.

36. Instal | theturbine speed sensor, asshownin
Figure 205, and torque thetwo boltsdownto

Continued on Page 110

101

@

(=

=

TSS SENSOR
CONNECTOR

53 2-4BRAKE CLUTCH PISTON RETURN SPRING ASSEMBLY

101 HIGH AND REVERSE CLUTCHHOUSING ASSEMBLY

276 CLUTCH HOUSING TO HIGH CLUTCH HUB BEARING (NO. 8)
Copyright © 2008 ATSG

Figure 204

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

Copyright © 2008 ATSG
Figure 205

AUTOMATIC TRANSMISSION SERVICE GROUP 109




Technical Service Information

ATSG

2 2
> < Ly oAc
y OO
eg 3 2
oy mn =
20 /w o
[a'
=@ | S mmmme=== X
28 I 2
3 & I 2
£91R | 3
s |o [
[ae =] 1
o
5 |
x
I
Q
T
o S
: :
[a)
&
[o)]
<
o]
[0}
y < cco B >
N &W 2c 3 e..mmv.m o oAa
S 9o 84 825F = g
S %2 = Ree B
S W% oo 8 SHEw_ 3 )
S S Bgs 243=87F — 5
N mt S5 2 Me,rmZ = ;
= = c D P ocoB® B
xq Om twn d cCB = Cc m.ub A 2
S _Ett 708 ww.ﬁw.mﬁm M 0 R0\ 3
S9ps o8 S:=2LIiz S a el
Sd S mr c MS l-,,le
i3 og mm@ cEREE S 8 2 =0 1p
W& 589 €2 Sooft B i pxcm| 1P~
~ N o< @ o = Q ) — @
SSge e Spscgec 2 8 .
Y +— x — = - [
MMd.nlul.N,om 392578 & =
SSESIESESN2T 85208 g
RPInm =20 M_H - Idt (&5]
S RN I EEE
S S2cgel59R880528=5
AMthwednnswn tﬂwmmn
W moarg.sgﬁmwrnt.a
FMQ.mMm.meMﬁgdm.Wm
WM$WE.Bh.mNMHmoﬂr
fo'o] o)} = —
&2 o ™ < <

Figure 208

AUTOMATIC TRANSMISSION SERVICE GROUP

Figure 206

110




P4n1sc Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Parts (Cont'd}

42. Placethe pre-assembled end cover onflat work
surface, asshownin Figure209.

43. Placetheend cover "selective" thrust bearing
raceon thedirect clutch support, asshownin
Figure209.

44. Turnthe"H" Gage over with previoussetting
and setit onend cover, asshownin Figure210.

45. M easurethe clearance between theadj usting
rod and thesel ectivethrust bearing race, as
showninFigure210.

Note: End clearance should be;
0.25mm-0.50mm (010" -.020")

46. Changetheselectivethrust bearing raceusing
thechartinFigure210.

47. Placethecorrect thrust bearing race onto end
cover supportand retainwith Trans-Jel®.

Continued on Page 112

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

Selective End Cover Thrust Bearing Race

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

Copyright © 2008 ATSG

1.4mm (055") 1.6mm (.063")
1.8mm (.071") 2.0mm (079")
22mm (087")

“

Copyright © 2008 ATSG

Figure 209

Figure 210
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595

| 40

18

18 END COVERTO CASE SEAL
19 END COVERTO CASEBOLTS, 12MM HEAD (14 REQUIRED)
40 TRANSAXLE END COVER ASSEMBLY

595 BOLTWITH"O"RING, 17MM HEAD (2 REQUIRED HERE)

Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)

Rear Internal Paris (Cont'd)

48. Install theend cover to casesed (18) intothe
pocket inthecase, asshowninFigure211, and
retainwith small amount of Trans-Jel®.

49. Apply alight coat of siliconesealant to the
contact surfacesof thetransaxlecaseand the
end cover.

50. Instal | two new "O" ringsonthebolts (595)
withthe17mmhead, asshowninFigure211.

51. Lubricatethe"O" ringswith asmall amount
of Trans-Jel®.

52. Instal| the compl eted end cover assembly onto
case, asshowninFigure211.

Note: Ensurethatitseats fully withoutthe
help froma hammer.

53. Torque both the 12mm head boltsand 17mm

head boltsto22 N-m (16ft.Ib.), asshownin
Figure212.

Continued on Page 113

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

Copyright © 2008 ATSG

Copyright © 2008 ATSG

Figure 211

112

Figure 212
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Rear Internal Parts (Cont'd} FINAL TRANSAXLE ASSEMBLY (CONT'D)
54. Instal thecasehalf axleseal at thistime, as Front Internal Parts
showninFigure213, using the proper driver. 1. Turnthetransaxlecaseover and setit onend

cover sofrontisfacingup (SeeFigure214).
2. Instal theoutput shaft speed sensor, asshown
m inFigure214, and torquetheretaining bolt to
N 9N-m(80in.Ib.).
AXLE SEAL Note: Connector with yellowwires goeson
Output Speed Sensor.
3. Install theintermediate speed sensor, asshown
inFigure214, and torquetheretaining bolt to
— 9N-m(80in.lb.).
/// Note: Connector with red wires goes on the
) Intermediate Speed Sensor.
© 4.1nsta | thewireharnessretaining bracket (68),
asshowninFigure214, and torqueretaining
I' ' boltto9N-m (80in.Ib.).
= Note: Yellowwires go under bracket.
= 5.Install the TFT. sensor, asshownin Figure 214,
= andtorqueboltto 9N-m(80in.Ib.).

Copyright © 2008 ATSG
Figure 213

Continued on Page 114

63

All Three Speed Sensors Should Measure
513-627 Ohms Resistance

Mzais Part Nember = FP21-21-2550

|l — TFT Sensor

63 RETAINING BOLT 66 INTERMEDIATE SHAFT SPEED SENSOR
64 OUTPUT SHAFT SPEED SENSOR 67 INTERMEDIATE SHAFT SPEED SENSOR RETAINING BRACKET
65 OUTPUT SHAFT SPEED SENSOR RETAINING BRACKET 68 WIRE HOLD DOWN BRACKET (OUTPUT SENSOR WIRE)
Copyright © 2008 ATSG
Figure 214
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd) 10. Instal| thefactory servo piston holding tool, as
6. Install thenumber 12 thrust bearing and the showninFigure217.
number 12A thrust bearing race onto thedirect Note: Thisis a mandatorytool to enableyou
clutch support, asshownin Figure 215. to torque band adjusting screwlocking nut
7. Lubricatetheinsidesealing ring areaof direct properly (See Figure216).
clutch housing with theproper fluid and install 11. Install 14mm deep socket over theadjusting
thecompl eted direct clutch housing, asshown screw locking nut and loosen (SeeFigure 217).
inFigure215. .
Note: Afler installation, directclutch housing Continued on Page 115
should freewheel counter-clockwise and lock
clockwise, as shown in Figure215.
8. Install thereduction band assembly, asshown SERVO PISTON
inFigure215, and engagewith thepreviously AR A NoE e
installed servo pinand band anchor. 49 1019 012

9. Removethepressureplugand " O" ring, by the
reduction servo, from transaxle case, asshown
inFigure217.

Copyright © 2008 ATSG

Figure 216

14 MM DEEP
SOCKET

SERVO PISTON
HOLDING TOOL
MAZDA NO. 49 L019 012

PLUG AND
"O" RING

PISTON AND
SNAP RING
INSTALLED

593 REDUCTION SUN TO DIRECT SUPPORTRACE (NO. 12A)
594 REDUCTION SUN TO DIRECT SUPPORT BEARING (NO. 12)
600 REDUCTION BAND
601 DIRECT CLUTCH HOUSING ASSEMBLY
Copyright © 2008 ATSG

" Copyright ® 2008 ATSG

Figure 215 Figure 217
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Maeasure For Dimension "A" Moeasure For Dimension "B"
With Piston Released With Piston Compressed

Tt T

STRAIGHT STRAIGHT

EDGE EDGE
| { | {
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 218 Figure 219
Front Internal Parts (Cont'd)
12.Using adigital caliper measurefromthetop of 18. Torquetheadjusting screw locking nut down
14 mm deep socket, down to astraight edge t0 39-50N-m (30-35ft.Ib.).
placed on machined surfaceof transax|e case, Caution: Donotallowthe bandto become
asshownin Figure218. dislodged fromthe band anchor, asindexing
13. Record thismeasurement as"DimensionA™. the band back into the proper position will
14. Fully compresstheservo piston and the 14mm require splitting the case halves.
socket, using alargescrewdriver, asshownin 19. Removeservo piston holding tool and re-install
Figure219. thepressureplugwithanew "O" ring.

15. With pistonfully compressed, measureagain

fromthetop of socket down to straight edge, .

and record the measurement as"Dimension B". Continued on Page 116
16. Subtract "Dimension B" from"DimensionA".
17. Turn adj usting screw asnecessary to achieve,

aminimum of 3.175mm (0.125") to

amaximumof 4.75mm (0.187").
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FINAL TRANSAXLE ASSEMBLY (CONT'D)
Front Internal Parts (Cont'd)

20. Lubricatethe"O" ringsontheservo cover with
asmall amount of Trans-Jel®.

21. Instal | the pre-assembl ed reduction servo cover
assembly, asshown in Figure 220.

22. Compressthecover andinstall thesnapring,
asshowninFigure220.

23. Instal | thereduction sungear, asshownin
Figure221.

24. Instal | thereduction planetary gear assembly,
asshowninFigure221, by rotating back and
forth until thedirect clutch hub hasengaged
inal direct clutchfrictions.

25. Ensurethat thenumber 10thrust bearing (625)
isstill in placeonthepiniongear.

Continued on Page 117

625

617

616 REDUCTION SUN GEAR ASSEMBLY

61 REDUCTION SERVO COVER RETAINING SNAP RING 617 REDUCTION PLANETARY GEAR ASSEMBLY
62 REDUCTION SERVO COVER AND "O" RINGS ASSEMBLY 625 PINION GEARTO CONV. HOUSING BEARING (NO. 10)
Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 220 Figure 221
116

AUTOMATIC TRANSMISSION SERVICE GROUP



P4n1sc Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd)

26. L ubricate sealing ringsonturbine shaft witha
small amount of the proper fluid andinstall the
turbine shaft, asshowninFigure 222.

27.Install anew oil pumpto casegasket onto the
case, asshowninFigure222.

Note: Therehave been some reporis of pump
gaskets fromaflermarketsuppliersthat are
less than desireable Partnumber for OEM
Mazda gasketis FP01-19-221, ifnecessary:

28. Install thepre-assembled oil pump assembly,
asshowninFigure222.

29. Install five oil pumpto caseboltsin positions
showninFigure222.

30. Torquethefiveoil pumpto caseboltsto;
22N-m (16ft.Ib.),asshowninFigure223.

Continued on Page 118

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

2 OILPUMP RETAINING BOLTS (5REQUIRED)
18 OIL PUMP ASSEMBLY
19 OILPUMP TO CASE GASKET
20 INPUT SHAFT ASSEMBLY
21 INPUT SHAFT SEALRINGS (3 OR 2 REQUIRED)

Copyright © 2008 ATSG Copyright © 2008 ATSG
Figure 222 Figure 223

AUTOMATIC TRANSMISSION SERVICE GROUP 117




P4nrsc Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd)

31.Instal new"O" ring seal ontheturbine shaft,
asshowninFigure224.

32. Instdl new fluidfilter withthetworetaining 17
bolts, asshownin Figure225.

33. Torquethetwo fluidfilter retaining boltsto;
22N-m(16ft.Ib.),alsoshowninFigure225.

Continued on Page 119

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

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

TURBINE SHAFT
"O" RING SEAL

Copyright © 2008 ATSG
Figure 225

Copyright © 2008 ATSG
Figure 224

118

AUTOMATIC TRANSMISSION SERVICE GROUP



P4n1sG Technical Service Information

FINAL TRANSAXLE ASSEMBLY (CONT'D)
Front Internal Parts (Cont'd)
34.Install thepre-assembledfinal driveassembly,
asshowninFigure226.
Note: Lubricate the taperedroller bearings
with the proper fluid before installation.
35.Apply alight coat of silicone sealant tothe
contact surfacesof theconverter housingand
thetransaxlecase.
36.Apply asmall amount of Trans-Jel® toinside
diameter of pump borein converter housing.
37.1nstal theconverter housing onto thetransaxle
case, asshownin Figure227,andinstall the 22
retaining bolts.
38. Exact bolt locationsareshownin Figure 228.

Continued on Page 120

2 CONVERTER HOUSING TO CASE BOLTS (22 REQUIRED)
3 CONVERTER HOUSING ASSEMBLY
4 TRANSAXLE CASE ASSEMBLY

Copyright © 2008 ATSG
Figure 227

CONVERTER HOUSING BOLT LOCATIONS

16 FINAL DRIVERING 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. Torqueall of theconverter housing boltsto
30N-m (22ft.Ib.), asshowninFigure 229,
using acriss-cross pattern.

40. Placethe speed sensor wiring harnessoutside
of thepanrail, asshowninFigure230,in
preparationfor valvebody installation.

41. Install anew reduction band seal intothe case
pocket, asshown in Figure 230, and retain with
asmall amount of Trans-Jel®.

42. Insta | thelow/reverseclutch"top-hat" seal, as
showninFigure230, and retainwithasmall
amount of Trans-Jel®.

43. PlacethetransaxleinManual Low position by
rotatingthe manual shaft all theway to theleft,
asshowninFigure231.

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 \@

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 T0
THE LEFT AS FAR AS IT WILL GO

Copyright © 2008 ATSG

Figure 229

Figure 231
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EXTERNAL PASS-THRU
CONNECTOR AND

HARNESS ASSEMBLY RETAINING

CLIP

VALVE BODY
ASSEMBLY

REDUCTION

LOW/REVERSE BAND SEAL

CLUTCH SEAL

2.VALVE BODY TO CASE BOLT, 90MM LONG (SILVER IN COLOR)
TEN 90MM LONG BOLTSREQUIRED

3. VALVEBODY TO CASE BOLT, 106 MM LONG (SILVER IN COLOR)
ONE 106MM LONG BOLT REQUIRED

Copyright © 2008 ATSG

Technical Service Information

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

44. | nstall thepre-assembl ed va ve body assembly,
asshownin Figure 232, whileholding manua
vavewith clevispin against val ve body.

Note: Afier the valve bodyis in place, you can
removethe clevis pin with a pick.

45, After theva vebody isin place, check that the
manual valveisproperly located onthelinkage
pinby moving themanua lever.

46. Insta | the11 silver colored va vebody to case
bolts, asshownin Figure232.

Note: Noticethat oneis Jonger than all of the
others. Figure233showsyou wheretheyare
all positioned Hand tighten only at this time.
47.1nstall new "O" ring ontheexternal pass-thru
connector and lubewith Trans-Jel®.

48. Install theexterna pass-thru connector and
harnessassembly andinstall retaining clip, as
showninFigure232.

Continued on Page 122

JF506E Mazda Valve Body

GROUND
TERMINAL

2.VALVE BODY TO CASE BOLT, 90MM LONG (SILVER IN COLOR)
TEN 90MM LONG BOLTS REQUIRED
3. VALVEBODY TO CASE BOLT, 106 MM LONG (SILVER IN COLOR)

Copyright © 2008 ATSG

Figure 232

Figure 233
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FINAL TRANSAXLE ASSEMBLY (CONTD)

Front Internal Parts (Cont'd)

49.

Install theinternal solenoid harnessassembly,
asshowninFigure 235, ensuring that you get
thewiresindicatedin Figure236 under valve
body bracket.

Note: Wire harness groundterminal goes
under valve body to case bolt indicatedin
Figure233.

50. Now torqueall silver val vebody to casebolts

to9N-m (80in.Ib.), asshowninFigure234.

51. Connect theinternal speed sensor harnessto

the8-way internal connector.

52. Connecttheinternal solenoid harnesstothe

10-way internal connector.

53.Apply alight coat of siliconesealant to the

contact surfacesof thesidecover and transaxle
case.

54. Install thesidecover onthetransaxlecase, as

showninFigure235, andinstall the20side
cover retaining bolts.

Continued on Page 123

Technical Service Information

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

Copyright © 2008 ATSG

RETAINING BOLTS
20 REQUIRED

GROUND
TERMINAL

SPEED SENSOR
CONNECTOR

INTERNAL SOLENOID
HARNESS ASSEMBLY

Copyright © 2008 ATSG
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Figure 234

Figure 235
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FINAL TRANSAXLE ASSEMBLY (CONT'D)

Front Internal Parts (Cont'd)
p 55. Torqueall twenty of thesidecover boltsto
Tiﬁﬁﬁ\'l\'ADL SN e 10N-m(90in.lb.), asshowninFigure237.
External Parts

1. Instal thetransaxlerange sensor, asshownin
Figure 238, and hand tighten only theretaining
bolts.

Continued on Page 124

WIRES UNDER
BRACKET

Copyright © 2008 ATSG
Figure 236

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

14 TRANSAXLE RANGE SENSOR RETAINING BOLTS (2)
15 TRANSAXLE RANGE SENSOR
Copyright © 2008 AT SG Copyright © 2008 ATSG

Figure 237 Figure 238

AUTOMATIC TRANSMISSION SERVICE GROUP 123




ATSG

FINAL TRANSAXLE ASSEMBLY (CONT'D)
External Parts

2. Rotatethemanud shaft fully to theright, then
return 2 notches, to set the neutral position.

3. Install theMazdatransaxlerangeswitch special
tool number 49-L019-013, asitisshownin
Figure239.

4. Rotatethetransaxlerange sensor until therod
of thetool enterstheneutral hole, asshownin
Figure239.

5. Withthetool in place, torquethetwo boltsto
7N-m (60in.b.).

Technical Service Information

6. Install thetransaxle external manual shift lever,
asshowninFigure240, install washer and nut
andtorquenutto 38 N-m (28ft.Ib.).

7.Install both cooler linebanjofittings, with new
washers, asshown in Figure 240, and torque
cooler linebanjoboltsto 34 N-m (25ft.Ib.).

Continued on Page 125

MAZDA "6"
PRND

™

Mazda Special
Toof Number
4o-Lot9-043

Transaxle Range
Seicetor Switch

Copyright © 2008 ATSG

6 COOLERLINE BANJO FITTING BOLTS (2)
7 COOLERLINE BANJO FITTING WASHERS (4)
8 COOLERLINE BANJO FITTINGS
9 MANUAL SHIFT LEVER RETAINING NUT
10 MANUAL SHIFTLEVER

Copyright © 2008 ATSG

Figure 239

124

Figure 240
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Technical Service Information

1 TORQUE CONVERTER ASSEMBLY
11 FLUID DIPSTICK TUBE
12 FLUID DIPSTICK TUBE RETAINING BOLT
13 FLUID DIPSTICK TUBE "O" RING SEAL

12

Copyright © 2008 ATSG

Figure 241

FINAL TRANSAXLE ASSEMBLY (CONT'D)

External Parts

8. Instal new "O" ring ondipstick tube, asshown
inFigure241, and lubewith asmall amount of
Trans-Jel®.

9.Instal thedipstick and tubeassembly, asshown
inFigure 241, and torquetheretaining bolt to
10N-m (90in.lb.).

10. Primethetorque converter with 2-3 quartsof
theappropriate ATF, to soak converter clutch
aminimum of 15minutesprior toinstallation.

11. Install thetorque converter assembly, usinga
rotating motion so asto engage oil pump gear,
asshowninFigure241.

Caution: Ensurethatyou have a minimum of
18 0mm ( 709" ) between the bell housing
surfaceandthe 1stshoulder on the conrverter.
asshown in Figure 242,

"CONGRATULATIONS YOU ARE FINISHED"

g Al
A ‘
- |
CONVERTER ! |
HOUSING ! TORQUE

| CONVERTER

SURFACE | :

|

MINIMUM
18.0mm
(709"
_____ |
Copyright © 2008 ATSG
Figure 242
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THRUST BEARING AND THRUST BEARING RACE IDENTIFICATION

232
261
258 263
il
~ o
2
o
NO. 2A NO. 3A NO. 4 NO. 5
271
273 v 276 275 48 49
O\ )
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 LOW CLUTCHHOUSING TO CASE THRUSTBEARING (ILLUSTRATION NO. 232)
NO. 2 LOW CLUTCH SUPPORT TO LOW CLUTCH HUB/RING GEAR THRUSTBEARING (ILLUSTRATION NO. 225)
NO. 2A LOW CLUTCH HUB/RING GEAR TO SUPPORT THRUST BEARING RACE (ILLUSTRATION NO. 258)
NO. 3 LOW CLUTCH HUB/RING GEAR TO OUTPUT CARRIER THRUSTBEARING (ILLUSTRATION NO. 260)
NO. 3A OUTPUT CARRIER TO LOW CLUTCH HUB/RING GEAR THRUSTBEARING RACE (ILLUSTRATION NO. 261)
NO. 4 OUTPUT CARRIER TO OUTPUT SUN GEAR THRUST BEARING (ILLUSTRATION NO. 263)
NO. 5 OUTPUTSUN GEAR TO INPUT CARRIER THRUST BEARING (ILLUSTRATION NO. 265)
NO. 6 INPUT CARRIER TO INPUT SUN GEAR THRUSTBEARING (ILLUSTRATION NO. 267)
NO. 6A INPUT SUN GEAR TO INPUT CARRIER THRUSTBEARING RACE (ILLUSTRATION NO. 269)
NO. 7 INPUT SUN GEAR TO HIGH CLUTCH HUB THRUST BEARING RACE (ILLUSTRATION NO. 273)
NO. 7A INPUT SUN GEAR TO HIGH CLUTCH HUB THRUST BEARING (ILLUSTRATION NO. 271)
NO. 8 HIGH CLUTCH HUB TO HIGH AND REVERSE CLUTCH HOUSING THRUSTBEARING (ILLUSTRATION NO. 276)
NO. 8A HIGH CLUTCH HUB TO HIGH AND REVERSE CLUTCH HOUSING THRUST BEARING RACE (ILLUSTRATION NO. 275)
NO. 9 HIGH AND REVERSE CLUTCH HOUSING TO END COVER THRUSTBEARING (ILLUSTRATION NO. 49)
NO. 9A HIGH AND REVERSE CLUTCH HOUSING TO END COVER "SELECTIVE"THRUST BEARING RACE (ILLUSTRATION NO. 48)
NO. 10 DIFFERENTIAL PINION GEAR TO CONVERTER HOUSING THRUST BEARING (ILLUSTRATIONNO. 625)
NO. 11 THENUMBER 11 THRUSTBEARING AND THRUST BEARING RACE ARE "CAPTURED" INSIDE OF THE REDUCTION CARRIER ASSEMBLY
NO. 12 REDUCTION SUN GEAR TO DIRECT CLUTCH HOUSING SUPPORT THRUST BEARING (ILLUSTRATION NO. 617)
NO. 12A REDUCTION SUN GEAR TO DIRECT CLUTCH HOUSING SUPPORT THRUSTBEARING RACE (ILLUSTRATION NO. 616)
NO. 13 DIRECT CLUTCHHOUSING TO DIRECT CLUTCH HOUSING SUPPORTTHRUST BEARING (ILLUSTRATION NO. 602)

Copyright © 2008 ATSG

Figure 243
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P4n1sG Technical Service Information

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
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Figure 244
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P4n1sG Technical Service Information

After Instalfation Low Cluich Housing Afier Installation Direct Clutch Housing
Should Freewheel Counter-Clockwise Should Freewheel Counter-Clockwise
And Lock Clockwise And Lock Clockwise
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Figure 245 Figure 246

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

WE RAVE WHAT YOU NEED FOR
“ALLT YOUR TRANSMISSION NEEDS!
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