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Automatic Transmission

The model 3N71B automatic trans-
mission 1s a fully autematic unit con-
sisting primarily of 3-clement hydrau-
tic torque coaverter and two planetary
gear sets. Two multiple-disc clutches. a
rmultiple-disc brake, a band biake and
a one way sprag clutch provide the
friction elements required to obtain
the desired {unction of the two plane-
tary gear sets.

The two planetary gear sels give
three forward ratios and one reverse.
Changing of the gear ratios is fully
automatic in relation (o vehile speed
and engine torque input. Vehicle speed
and engine mamfold vacuum signals
are constaptly fed 1o the transmission
10 provide the proper gear ratio for
maximum efficiency and performance
at al) throttle openings.

The model 3N71B has six seleclor
posihons: P R N, D,2,I

P — Park position positively locks
the output shaft 1o the (ransmission
case by means of a locking pawl 10
prevenl the vehicle from rolhng n
either direction

This position should be selected
whenever the driver leaves the vehicle.

The engine may be started in Park
position.

“R™ — Reverse range enables the
vehicle 10 be operated in a reverse
dwection.

“N" — Neutral position enables the
engine to be started and run without
driving the vehicle,

D" — Drive range 1s used for all
normal driving conditions

Drive range has diree gear ratios,
from the starting ratio to diredt drive

DESCRIPTION

"2 M2V range provides performance
for driving on shippery surfaces 27
range can also be used for cngne
braking.

“2" range can be scelected at any
vehicle speed, and prevents the trans-
mussion fcom shifting out of second
gear.
*I™ — 17 range can be selecled at
any vchicle speed and the transmission
will sluft 1o second gear and remnain n
sccond until vehicle speed is reduced
10 approximately 40 to 50 km/h (25
1o 31 MPH).

1" range positjon prevents (he
transmission [rom shifting out of low
gear. This is particularly beneficial for
maintaining maximum engine braking
when continuous low gear operation is
desirable,

The tarque converter assembly 15 of
welded consfruction and can not be
disassembled lor service.

FLUID RECOMMENDATION

Use auvtomalic itransmission MNuid
having “DEXRON" identifications
only in the 3N71B aulomatic transmis-
slon

IDENTIFICATION NUMBER

Stamped position:

The plate 1s attached to the rnight
lund side of transmission case as
shown i Frgure AT

Fig AT-1 [dentificalion nu

Identitication of number
Arrangements:

See below

Model code

JAPAN AUTOMATIC
TRANSMISSION CO.. LT

X2710
4912345

MODEL

oL

Unit number

Number dCSIgI]Zl( on

4912345
Sernal production
number for the month

Month of production
(X:0Oct.. Y:Nov., Z:

Last figure denoting
the year (A.D.)
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Transmission case
il pump

Front cluich

Band brake

Rear clutch

Front planctary gear
Rear planetary gear
Onec-way clutch

Low & Reverse brake
Ol distributor

o= = - s -7 SR

—

W,

11 Governor

12 Output shaft

13 Rear extension
14 Oil pan

15 Control valve

16 Input shaft

17 Torque converter
18 Converter housing
19 Drive plate

AT312

Tightening torque (T) of

bolts and nuts  kg-m (ft-lb)

: 4105 (29 1o 36)

: 1410 16 (101 to 116)

: 4.5 10 5.5 (33 10 40)

: 0.6 to 0,B (4.3 to 5.8)

: 0.5t 0.7 (3.6105.1)

: 2,010 2.5 (14 to 18)

: 1.310 1.8 (9.4 10 13.0)
: 0.55 t0 0.75 (4.0 to 5.4)
: 0.25 10 0.35 (1.8 10 2.5)

CQOHMOO®®
i b R e

Fig. AT-2 Cross-sectional view of 3N 71B aulomalic transmission

AT-3
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HYDRAULIC CONTROL SYSTEM

FUNCTIONS OF HYDRAULIC CONTROL

UNIT AND VALVES .
oI Pume . .. .
MANUAL LINKAGE . .
VACUUM DIAPHRAGM . .

DOWNSHIFT SOLENQOID .. ......
GOVERNOR VALVE ...........

CONTROL VALVE ASSEMBLY
HYDRAULIC SYSTEM AND
MECHANICAL OPERATION

FUNCTIONS OF

HYDRAULIC CONTROL

UNIT AND VALVES

The hydraulic control system con-

CONTENTS

tains an oil pump for packing up oil
from the oil pan through the oil
strainer. A shift control is provided by
two centrifugally operated hydraulic
governors on the output shaft, vacuum
control diaphragm and downshift

P BANGL (PARK) ........

..... AT- 4 "R RANGE (REVERSE) . .
... . AT-4 "N RANGE (NEUTRAL) ..... .....
... .. AT-4 "D, RANGE (LOW GEAR)
... ... AT-5 "Dy RANGE (ZND GEAR) ... . ... ..
......... AT- 5 "D3"” RANGE (TOPGEAR) ... ......... ...
......... AT- 5 “D" RANGE KICK-DOWN ... .. ...........
_AT-8 "2 RANGE (2NDGEAR) ... ............
"1, RANGE (LOWGEAR) .. ... ... . ......
. ATA3 "1 BANGE (2ND GEAR) .. ..........

solenoid. These parts work in cor
tion with valves in the valve
assembly located in the base o
transmission. The valves regula
pressure and direcl il to appro
transmission components.

Control valve

Qil pump

Torque converter

Manual linkage

Vacuum diaphragm

Downshift salenoid

Governor valve

Front clutch

Rear clutch

Low and reverse brake
Band brake

olL PUMP

The ol pump 1s the source of
control medium (1.e.,, oil) for the
control system,

The oil pump s of an internal,
involute gear type. The drive sleeve is a
part of the torque converter pump
impeller and serves to drive the pump
inner gear with the drive sleeve direct-
ly coupled with the engine operation.

The oil flows through the following
route-

Ol pan — Oul strainer (bottom of the
control valve) — Control valve lower

Lubrication

housing delivery port  Transmission

case delivery port — Lower body
delivery port -
pressure cleeuil.

Control valve fine

ATO7N

| lHousing 4 Inner gear

Y e - o~ -

MANUAL LINKAGE

The hand lever motion (the
lever is located in the driver's cor
ment), mechanically transmitted
the remote control linkage, is f
transmitted to the 1aner manua
n the transmission case from the
seleclor lever in (he right cente
tion of the transmission case th
the manual shalt. The inrer m
leveris (hereby 1urned.

A pin insialled on the bott
the inner manual lever shides the |
al valve spool of the conirol valv
posthioning the spool oppo<ii
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plate. The parkmng rod pin operites the
rod at P range. and operates the
mechanical lock system.

The above described manudl shalt s
further equipped with an inhibitor
switch, A rotor inside the inhibitor
switch rotates in response 1o each
range. When the range s selected at
“P” or “NU, the rotor closes the
starter magnel circuit so  that  the
engine can be started. When the range
is sclected at “R", the rotor closes the
back-up lamp circuit, and the back-up
lamp lights.

ATOB7

I Manual plute
2 Inhibitor switch

3 Parking rod
4 Manual shatt

Fig AT-4 Manual inkage

VACUUM DIAPHRAGM

The vacuum diaphragm 1s installed
on the left center portion of (he
transmussion case. The internal con
struction of the vacuum diaphragm is
as follows

A rubber diaphragm forms a parti-
tion m the center, The engine intake
manifold negative presswic s led
through a vacuum tube and spring

force 1s applied to the (ront surface of
the rubber diaphragm while atmos-
phernic pressure is applied (o the back
surface. The difference between pres-
sure apphed to the front and back
surfaces causes 2 vacuum reaction,
which activates the throiile valve of
the control valve inside the transmis-
SI0N case,

When accelerator pedal s tully de-
pressed and the cathuretor s fully
opened  bat the engine speed v nl
sulbiciently mcreased, e manitold
negalive preste lowers (el tends
1ow grds atmosphicne pressure) and the

vacuum reaction increases since the
Now velocity of mixture inside the
intake mantfold is slow. Contrarily,
when the engine speed increases and
the flow velocity of the mixture n-
creases or when the carburetor is
closed, the manfold negative pressure
increases (i.e., tends fowards vacuum)
and the vacuum reaction js reduced,

Thus, a signal to gencrale hydraulic
pressure perfectly suted to the engine
loading at the control valve 15 trans-
mitled from the vacuum diaphragm,
and the most suitable timing for speed
change and line pressure 15 obtained so
that the most proper torque capacity
is obtamed upgainst the transmitting
torque.

To intakc mamitold

ATOBB

Fig. AT-5 Vacvum divphragm

DOWNSHIFT SOLENOID

The downshift solenoid s of a
magnetic type installed on the left rear
poraon of the transmission case When
a dnver requires sceelerating power
and depresses the accelerator pedul
down to the stopper. a kichdown
switch located in the middle of the
aceelerator hink 1s depressed by a push
rod. the hickdown switch closes, cur-
rent flows to the solenoid. the sole
noid push rod s depressed, the down-
shift valve of the control valve inuide
the transmission case is depressed, and
the speed is changed torcedly hom
“3rd™ o 2nd” wathun o certun ve
cle speed fimut,

Note: Since the kickdown switch
closes when the accelerator pedal is
depressed from 7/8 to 18716 of the
whole stroke, the accelerator pedal
should be correctiy adjusted s oy
ta afford a complete stroke
The aerangement of the
varies according to model

switeh

AT-5

Kickdown
swilch
Down stuf t «elenmid

ATOBO
Fig AT-6 Downshift solenoid

GOVERNER VALVE

The primary and secondary gover-
nor valves are installed separately on
the back of the oil distributor on the
transmission output shaft. They op-
erale at the same speed as that of the
output shaft. (that is, they operate at a
speed in proportion to the vehicle
speed.) The line pressure 1s applied to
those valves as the input from the
control valve, through (he transmssion
case, rear (lange and oil distributor.
The governor pressure [in proportion
{0 the output shaft speed (vehicle
speed)} is led to the shift valve of the
control valve through the oppasite
route of the outpul. In this manner
speed change and line pressure are
controlled.

Operation of secondary
governor valve

The secondary wvalve is a control
valve which receives Iine pressure (1)
and contrals the governor pressure

When the manual valve is selected
at "D, 27 or 17 range, hine pressure
1s applied to the ring shaped area of
thic valve from circit (1. and this
vialve 18 depressed toward the center.
Movement of this valve to a4 certain
postiion closes the arcut from (1) to
(1S) while simultancously making a
space from (15) to the center drain
port.and pressure i the circuit (15) s
lowered.

When the vehicle is stopped and the
centnfugal force of (his valve is zero,
the valve is balanced. At this point, a
governor pressure which is balanced
with the spring force ocecurs on (15).

When the vebicle s started and the
centrifugal foree increases. this valve
moves shightly to the outside, and as
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the space from (1) to (15) increascs,
space from (15} to the drain port
simultaneously decreases. As a result,
goveirnor pressure of (15) increases,
and the governor pressure 1s balanced
with the sum of centrifugal force and
spring force. The governor pressure
thus changes in response 10 the vehicle
speed change (centrifugal force).

Operation of primary
governor valve

The valve is an ON-OFF valve
which closes the governor pressuie
(15) regulated by the secondary gover-
nor valve when the vehicle reaches the
minmum speed, and when the vehicle
spcad exceeds a certam  level, the
governor opens and [orwards the gov-
ernor pressure (}5) to the control
valve.

When the vehicle is stopped, the
governor pressure is zero. However,
when the vehicle 1s running slowly,
this valve is depressed to the center
and the groove to (15) is closed since
the governor pressure applied to the
ring shaped ares is higher than the
centrifugal force of this valve, When
the governor speed exceeds a certain
revolution, the governor pressure in
the circuit (15) also increases. How-
ever, as the centritugal farce ncreases
and exceeds the governor pressure, this
valve moves toward the outside, and
the governor pressure 1s transmitted to
the circuit (15).

Two different valves are employed
in the governor so that it wil inde-
pendently control the speed at high
and low speeds. That is, within the low
speed range, the governor pressuic is
not generated because of the primary
valve; whereas at the high speed range
above the breaking pomt, governor
pressure is regulated by the secondary
valve.

* The breaking peint is the point at
which the function of one ol tie

To control valve
[Governor pressure
(19))

I rom control valve

[Ltne pressure (1))
AT090

4 Oil distributor
5 Qutput shart

I Primary governor
2 Seconduary governor
3 Governor valve body

Fig AT-7 Cross sectional view of
governor

CONTROL VALVE ASSEMBLY

ATO91

Fig. AT 8 Output shaft v
distributor and go

o
wir (@]

1111

1 Oil distributor

3 Prmary gov

2 Goveinor valve valve
body 4 Sccondary g
valve

Fig. AT-9 Exploded view of go

Flow chart of contral valve system

Oil from puinp

Regulator valve f----==~=~—=-=—----

-]

{ I

Manual valve

Auxiliary valve

Linc pressure

{

1
Speed change [ Governor
valve i valve
:. _____ S

Clutch and brake

The control valve assembly receives
oil from the pump and individual
sighals from the vacuum diaphragm,
and transmits the individual hne pres-
sures to the transmussion friction ele-
ment, torque converter circuit, and
lubricating system circurt as outputs,
More specifically, the oi! from the oil

™Miirn ie reantlated hy the roonlatiyr

tion changeover valves (including
OFF valve) and regulator valves
newly reformed to a throttle s
il pressure and operate other v:
Finally . the line pressure is iransn
to the required clutch or brake
piston umt in response to the indi
al runmng conditions after rece

crornale Frearva the wacarmrirs Aiamls e
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The control valve assembly consisis
of the following valves (See Figure
AT-20):

. Pressure regulator valve (PRV)

. Manual valve (MNV)

. Lst-2nd shift valve (FSV)

. 2nd-3rd shift valve (SSV)

. Pressure modifier valve (PMV)

. Vacuum throttle valve (VTV)

. Throttle back-up valve (TBV)

. Solenoid downshif( valve (SDV)
. Second lock valve (SLV)

. 2nd-3rd timing valve (TMV)

SO /DN R W —

—

Pressure regulator valve
(PRV)

The pressure regulator valve re-
cewves valve spring force, force from
the plug created by the throttle pres-
sure (16) and line pressure (7), and
force of the throitle pressure (18).
With the interaction of those forces,
the PRV regulates the hine pressure (7)
to thal most suiluble for mdividual
driving conditions.

The o1l from the oIl pump 1s ap-
phed to the nng shaped area through
ortlice (20). As a result, the PRV s
depressed downward, and moves from
port (7) up to such extent that the
space to the next dram port (marked
with X" in Figure AT-10) opens
shightly. Thus, the linc pressure (7) 15
balanced with (he spring force, there-
by balancing the PRV, In this opera-
tion, the space from port (7) 10 the
subsequent converter oil pressure (14)
crreuit has also been opened. As a
result, the converter 1s filled with
pressurtzed oil in cicuit (14), and this
ot 16 further used for lubrication of
the rear unit Moreover, part of the ol
is branched and used for lubnication of
the front unit for the front and rear
clutches

Wihen the accelerator pedal s de-
pressed. the throttle pressure (16) in-
creases as desenbed m the preceding
paragraph, ol pressure 1s apphed fo
the plug through orifice (21), and this
pressure is added (o the spring force.
As a result, the PRV 1s contrarily
forced upward. space to the dran port
is reduced. and the hnc pressure (7)
increases

NG

ATO95

Fig AT 10 Pressure regulalor valve

When the range s selected at “R”
(Reverse), the line pressure (6) is
apphed to the plug in a manneridenti-
cal to tie throttle pressure (16) and 1s
added to the spring force Consequent-
ly. the line pressure (7) further in
Creascs.

When vehicle speed increases and
the governor pressure nises, the throt-
tie pressure (18) 1s applied to the port
on the top of the PRV, and pressure 15
apphed contranly agamst the spring
force. As a result, the line pressure (7)
decreases Moreover, al individual con-
disons, the hine pressure (7) 1s equal to

the hine pressure (6) and the throttle
pressure (16) 15 equal 10 (18)

Manual valve (MNV)

The manual lever tuirning motion is

converted (o reciprocating motion of

the manual valve through a3 pin, and
the MNV 15 positionad so that the line
pressure (7) is distributed to the tndi-
vidual linc piessure circuits at cach
“PTLURT,UNT DL 27 or 17 range

as shown below.

“P" range-
N - {4) -~ SDV and TBV
{(5) - FSV (12) — TBV and
Low & reverse brake

“R" range.
) - (4) — same as above
(5) — same as above

(6) ~ PRV and SSV — (F.C)
and band release

“N"range:  (7) — None
“D" range.
(7) - (1) — Governor valve, FSV,

and rear clutch
(2) - SLV
| (3) — SLV and SSV

<

“2" range:

(7Y — [ {(1) - Same as abaove
{2) — SLV — (9) Band
| applied
| (4) - SDV and TBV
“17 range
(7) — [ (1) — Same as above

(4) — Same as above
(5) - F§V

Moreover, (1), (2).(3), (4).(5).and
(6) are always dramned at a position
where the line pressure as not dis-
tributed from (7)

23
X
2l_Lr—|_’_EL_r/4 U6 |

0 -
2
O -
N -

AT.7

-
TRy

ATO96

Fig. AT-11 Manual velve
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1st-2nd shift valve (FSV)

The FSV 15 4 nanster valve which
shifts gears from low to second. When
the vehicle 15 stopped, the FSV is
depressed to the right side by lorce of
a spring located on the left side,
putting the FSV s in the “Low™
position.

When vehicle speed increases, the
governor pressure (15) is applied (o
the nght side of 1the FSV_ and the FSV
is forced toward the left. Contranly,
the line pressure (1) together with the
spring foree, force the F SV toward the
right opposing the governor pressure
(15).

When the vehicle speed exceeds a
certain level, the governor pressure
(15) exceeds the sum of the throtile
pressure and the spring force, and the
FSV is forced toward the left.

When the FSV is depressed 10 a
certain position. the line pressure (1)1s
closed, and only the spring depresses
the FSVY toward the right, and it 1s
depressed to the end for a moment. As
a result, the line pressure (1) 15 for-
warded to (8), the band servo is
engaged through the SLV, and the
speed is shifted to “2nd" With the
accelerator pedal depressed, the FSV
remains n the “Low” position unless
the governor pressure (15) increases to
a high level corresponding to the line
pressure (1) since the line pressure (1)
increase when the accelerator pedal is
depressed.

Contrarily, when vehicle speed de-
creases, the governor pressure (15)
decreases. However, the gear is not
shifted to “Low™ unless the governor
pressure (15) becomes zero, since the
force depressing the FSV toward the
right is being delivered only by the
spring.

“Low™ in range “1” is led to the
low and reverse clutch from line pres-
sure (5) through line pressure (12),
and is simultaneously, led to the left
end spring unit. Consequently, al-
though the governor pressure in-
creases, the valve is still forced toward
the right, and the SFV is fixed in the

(31 P & I R | ¥ 1 BT ST PR B I

governor pressure (15) 1s considerably

mgh, the valve is forced completely

toward the right, and the FSV s

returned 1o the “Low™ position, (This

operation 1s called Kickdown shift’".)
!

35)

i

Fig. AT-12 “Ist-2nd ' shift valve
2nd-3rd shift valve (SSV)

ATQ97

The SSV is a wansfer valve which
shifts gears from “2nd” to *3rd".
When the vehicle is stopped, the SSV
is forced toward the right by the
spring, and is in the “2nd" position. It
1s so designed, however, that the FSVY
can decide to shift cither to “Low" or
“2nd”.

When the vehicle 1s running, the
governor pressure (1$) is applied to
the right end surface, and the SSV is
forced toward the left. Contrarily, the
spring force, line pressure (3), and
throttle pressure (19) force the SSV
toward the right.

When vehicle speed exceeds a cer-
tain level, the governor pressure sur-
passes the sum of the spring force, line
pressure, and throttle pressure, and the
valve is forced toward the left. The
line pressure (3) is then closed. Con-
sequently, the forces being rapidly
unbalanced, the force depressing the
S5V toward the right decreases, and
thus the SSV is depressed to the left
end for a moment With the SSV

P T . T Y T §a

speed s shifted to “3rd™

When the accelerator pedal i
pressed. both the line pressure (3
the throttle pressure {(19) are lugh
the SSV is thus retained in
unless the governor pressure (15
ceeds the line pressure {3) anc
throttle pressure (19).

In the “3rd™ position, lorce
pressing the SSV toward the rig
retammed only by the throttle pre
(16), and the throttle pressure (1
shightly lower than that toward
right which is applied while shi
from “2nd™ to *'3rd™.

Consequently, the SSV is retu
to the “2nd"” position at a sli
lower speed. (Shifting from ““3rd
“2nd™ occurs at a speed slightly |
than that for *2nd " to *3rd” shift

When kicked down at “3rd”,
pressure {13) isled from the SDV
the SSV is forced toward the r
Although the governor pressure is
siderably high, the valve is f¢
completely toward the right, anc
SSV is thus returned to **2nd”
tion. (This operation 1s called *'}
down shift™))

When the shift lever is shifte
“27 or 17 range at the "3rd” sp
the ‘line pressure (3) is drained af
MNV. Consequently, the front ¢l
and band servo releasing oils
drained. As a result, the transmissi
shifted to “2nd™ or “low” spee
though the SSV 1s in the *3rd™ |
tion,

When the speed 15 shifted to
*“3rd”, a one-way orifice (24) on
top of the S8V relieves oil transmi
velocity from the hne pressure (3
the line pressure (10), and reduce:
shock generated from the shif
Contrarily, when the lever is shi
from *3rd™ to “2” or “I” range
the speed is shifted to the “2nd”,
orifice checking valve spring (2¢
depressed, the throttle becomes
effective, the line oressure (10
drained quickly, and delay n shif
speeds is thus eliminated.

The throttle of line pressure
transmits the ot transmitting velo
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pressure (6) when shfting from ©3rd™
o “2nd” at "D range. Thus, the
throttle of line pressure (6) reduces
the shock generated from shifting

A plug 1y the SSV left end readjust
the throttle pressure (16) which varies
depending on the engine throttle con-
dition, to a throttle pressure (19)
suiled 1o the speed change conlrol
Moreover, the plug 1s a valve which
applies line pressure (13),1n liev of the
throttle pressure, to the SSV and the
FSV when kickdown 1s performed.

When the throltle pressure (16) 15
applied to the left side of this plug,
and the plug is depressed toward the
right, a shght space 1s formed from the
throttle pressure (16) to (19). A throt-
tle pressure (19) wiuch 1s lower by the
pressure loss equivalent to this space 15

Onifice
cheching valve

generated, the pressure loss 15 added to
the spimng force, and the plug 1s thus
forced back from the rieht to the left
When this pressure (19) increases ex-
cessively, the plug 1s further depressed
toward the left, space from the throt-
tle pressure (19) to the drain cireunt
(13) increascs, and the throttle press-
ure (19) decreases Thus, the plug 1s
balanced, and the throttle pressure
(19) s reduced to a certam value
agamnst the throttle pressure (16).

When performing kickdown, the
SDV moves, a high hine pressure 1s led
to the circutt (19) from the line
pressure circuit (13) (which had been
drained), the plug is forced toward the
left, and circunt (19) becomes equal to
the line pressure (13).

Pressure modifier valve (PMV)

Compared to the operating pressurc
required n starting the vehicle, the
power transmitiing capacity of the
clutch (that is, required operating pres:
sure) may be lower when the vehicle 1s
once started When the line pressure 1s
retained al a high level up to o high
vehicle speed. shock gencrated from
the shilling 1ncreases. and  (he ol
pump loss also increases. In order (o
prevent this, the throttle pressure must
be changed over with the operation of
the governor pressure (15) Lo reduce
the lme pressure The PMV 15 used for
this purpose.

1)

ATO98

Fig. AT-13 “'2nd-3rd " shift valve

Whern the governor pressore (15)
which is applied to the right side of
the PMV 13 low, the valve 1s forced
toward the right by the throttle pres-
sure (16) {(appled to the arca differ-
ence of the value) and the spring force,
and the crrcuit from circuit (16) to
circuil (18) is closed However, when
vehicle speed nereases and the gover-
nor pressure (1S) exceeds a certain
level, the governor pressure toward the
lelt (which is apphied to the nght side)
exceeds the spring force und the throt-
tle pressure (16) 1oward the nght, the
valve is depressed toward the left, and
(he throttle pressure s led from circuit

AT-S

(16) to circoit (18). This throttle
pressure (18) s applied to the top of
the PRV, and the force of the line
pressure source (7) s reduced. Contra-
rily, when the vehicle speed decreases
and the governor pressure (15} de-
creases, the force toward the nght
exceeds the governor pressure, the
valve 15 forced back toward the nght,
and the throttle pressure (18) is
dramed to the spnng unit

This valve is switched when the
throttle pressure and the governor
pressure are high or when they are
both low.

o M
8 16

< U
) O o

4

R

15

ATO99
Fig. AT-14 Pressure modifier valve

Vacuum throttie valve (VTV)

The vacuum throttle valve is a
regulator valve which uses the line
pressure (7) for the pressure source
and regulates the throttie pressure (16)
which is proportioned to the force of
the vacoum diaphragm. [The vacuum
diaphragm vanes depending on the
engine throttle condition (negative
pressure 1n the intake line)] .

When the line pressure (7) is ap-
plied to the bottom through the valve
hole and the valve s forced upward,
space (rom the hne pressure (7) 1o the
throttle pressure (16) is closed, and
the space from the throttle pressure
(16) to the drain crreuit {17) is about
to open. In this operation. the thrattle
pressure (16) becomes lower than the
line pressure (7) by the pressure equiv-
alent of the Joss of space, and the
foice depressing the rod of the vacuum
diaphragm is balanced with the throt-
tle pressure (16) applied upward to the
boltom.

When (he engine torque is high, the
negative pressure m the intake lne
nses (tending toward atmospheric
pressure), and the force of the rod to
depress the valve increases. As a result,
the valve s depressed downward, the
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space from the throttle pressure (16)
to the drain (17) decreases. and the
space from the line pressure (7) to the
throttle pressure (16) increases.

Conscquently, the throttle pressure
(16) increases, and the valve is bal-
anced. Contrarily, when the engine
torque lowers and the negative pres-
sure in the intake line lowers (tending
toward vacuum), the force of the rod
depressing the valve decreases,and the
throttle pressure (16) also decreases.
When pressure regulated by the throt-
tle back-up valve (described in the
subsequent paragraph) is led 1o circuit
(17), a high pressure is applied through
the space from the circuit (17) to the
throttle pressure (16). Consequently,
the VTV 1s unbalanced, the throttle
pressure (16) becomes equal to the
back-up pressure (17), and the valve is
locked upward,

AT100

Fig. AT-15 Vacuum throttle valve

Throttle back-up valve (TBV)

Usually, this valve is depressed
downward by the spring force, and
circuit (17) is drained vpward.

As soon as the lever is shifted cither
to “2” or “1” range, line pressure is
led from circuit (4), the line pressure 1s
applied to the area difference of the

(17) to the upper drain about to open,
the backwp pressure (17) which s
lower than the line pressure (4) by the
pressure loss due to the space from
circwit (4) to circunt (17) is balanced
with the spring force,

Further, when gear is shifted from
"“Znd” to “Low™ at the range 17, hne
pressure is led from circuit (12), and
the line pressure is applied upward to
the bottom of the valve through the
valve hale. Consequently, the valve is
forced upward, and locked. As a
result, the space from the hne pressure
(4) to the back-up pressure (17) 1s
closed completely, and the back-up
pressure (17) is drained upward,

]

ATIO1

Fig. AT-16 Throttle back-up vaive

Solenoid downshift valve
(SDV)

This valve is a transfer valve which
leads the hine pressure (7) to (13) and
transmits the same to the FSV and
SSV when a kickdown signal is re-
ceived from the downshift solenoid.
Usually, the solenoid push rod and
valve are locked upward by the spring
in the lower end, and the circuit from
line pressure (4) to hne pressure (13) 1s
opened.

When kickdown is performed, the
push rod operates, the valve is de-
pressed downward, and the circuit
fram hine pressure (7) to line pressure
(13 onene 1 ine nreccsre (1 3) onoaess

A

[
H
|

l_[l3

=1

U |

Fig. AT-17 Solenoid dounshift
Second lock valve (SLV)

This valve is a transfer valve w
assists the shuft valve in determ
the fixed "2nd™ speed at the
range.

In the “D™ range, the sum of
spring force and line pressure
applied upward exceeds the ling |
sure (2) which is applied to the
area differcnce as a downward f¢
As aresult, the valve is locked upw
and the crrcunt from line pressure
to line pressure (9) 1s opened,

Consequently, the FSV becc
the "“2nd™ speed condition, and
pressure is led to the band s
engaging ciccutt (9) only when
pressure (1) s released to line pres
(8). |

In the "2 range, the upwarg f
is retained only on the spring, anc
downward line pressure (2) exc
the upward force.

As a result, the valve is loc
downward, line pressure (2) is rele
to (9) regardless of the opers
condition of the FSV, and ihe t
servo is engaged.
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2nd-3rd timing valve (TMV)

This valve iy a transfer valve which
switches the by-pass cweut of the
orifice {22) m the front clutch pres-
sure cwcuit (11) i response to vehicle
speed and throttle condition. A force
created when the governor pressure
(15) 15 applied to the bottom of the
TMV constitutes the upward force,
and a foice created when the spring
force and the throttle pressure are
applied to the top of the TMV consti-
tutes the downward force.

When the throttle pressure (16) 1s
lower than the governor pressure (15),

the upward force exceeds the down-
ward force, the valve 1s locked upward,
and passage from circuit (10) (‘'2nd”
from the “Top™) to cucwt {(11) 15
closed. Consequently, the line pressure
{10) 1s led to the front clutch circunt
(11) through the orifice (22), and the
oil pressure is thus transmitted slowly.
However, under normal shifting, the
throttle pressure (16) has a pressure
exceedng a certain level, and the
downward force exceeds the upward
force. As a result, the valve is locked
downward, the passage from circuat
(10) to cwrcuit (11) is opened, and the
onfice (22) is bypassed.

AT-11

AT104

Fig. AT-19 ‘‘2nd-3rd™ timing valve
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I Pressure regulating valve (PRV) 6 Vacuum throttle valve (VTV)

2 Manual valve (MNVY) 7 Throttle back-up valve (TBY)

3 1st-2nd shift valve (FSV) 8 Solenowd down shift valve (SDV)
4 2nd-31d shift valve (SSV) 9 Second tock valve (SLV)

S Picssure moditier valve (PMV) 10 2 -3 unung valve (TMV)

Fig AT-20 Control
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HYDRAULIC SYSTEM
AND MECHANICAL
OPERATION

The operating systein of o pres.
sure 1n each range is described below
The oy pressure i cach cireut
shown in the tllustranon s classified as

Pl dte ty S
follows according 10 the function. To torque converter (14y /
1 \ N . P70 O — -
{The rumerals show the circuit num Rear clutch pressure 1% \/ - O pump suction hole
bers ) RDIANN ’/7/
Front ¢lutch pressure O %/
\\\\\ N '\ v}

Pressure source of (he line 7
Air breather

Operating line pressure

for friction elements:
2.3.4,5,6.8.9.10.11.12

Auxiliary hine pressure 13

AT106

Fig AT 22 ldentification of oil channels 1n case front face

Throttle system pressuie
16,17,18.19

Others: 14,15

Ol pumnp discharge hole (7)

Governor pressure (15)

Tuorque converier

«

e VJServo release —-.

pressure (14) pressure (10) ¢

,r o > o
Resr clutch L, ) b Servo tightening S Governor feed pressure (1)
pressure (1) ol--- __, pressure (9) L?I
Front clutch d M=Ta Low & reverse brake pressare (12)
! M T ==

pressure (11)

\‘i_ el pump S\U_C(IOI'I ho!e l

AT1I0?

AT105

Fig AT 21 ldentification of oil channels in oil pump Fig. AT-23 Identification of 61l ¢hannels 1n cose face

AT-13
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"P"” RANGE (PARK)

The operation of clutches and band
are functionally the same as in “Neu-
tral”.

In parking, however, when the
parking pawl meshes in a gear which 1s
splined to the output shaft, the output
shaft is mechanically locked from
rotating,

The oil discharged from the oil
pump is {ed to each part in a similar
manner to that of the *“N"" range. The
oil having the hine pressure (7) which
has been mtroduced nto the manual
valve (2) reaches the **1st-2nd” shift
valve (3 through the line pressure
circuit (5). As the “1st-2nd” shift
valve is forced to the nght-hand side
by the spring, the line pressure (§) and
(12) actuates the low and reverse
brake through the groove. Also, the
parking pawl engages with the outer
teeth of the oil distributor by means
of the manual lever, mechanically
locking the output shafi.

ATOBE

Fig. AT-24 Parhing mechanism

G Clutch Low & Bang servo One
eal
Range reveres w3ay
T8 | pront| Rear | brake | Operation | Release | cluich

Park on
Reverse 2182 on on on
Neuvlral !

Di  Low 2.458 on on
Diive | D2 Second | ] 458 on on

D3 Top )000! on on (on) on
2 Second { 1458/ on on

1

12 Second | 1458 on on
1

Iy Low 2458 on on
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!(P‘!

range (Park)

T/C Ol Pressure
Aegulating Valve

il Coolar

|rrﬂlnl' Lubrication
5 |
3 -' Drain |
Voru

4]

Drain Valve

@ Prassurs

Aeguiator Valve

Mote

I

Low & Reverse

Brake
£ Brake
1 A
C::l":h Aear Bilne Vacuum Contral Downshift
Clutch Diaphragm Solenoid
|
| |
. - il e mpae - -
x
| 2R | !
{ { = | |
& |
! ¥
] g ¢ F-L“ !
| =
§ 2 L
: . I |
® Yeu 1) 1reon (8 Solendia
0 Back uj Y Dowrighift Val
WValw Vaive
181
Qeitice Oritica x Bi
Check Check )
Mo Valve T
! 3= £
Throttie - @ Procure Moﬂ}hﬂ' U
Drain
Vaiva LE

g @srs g
i .
] i
| o " prm————t } %
glis L.
'ﬂ:gl :r:)’;:lrﬂ Timing " i
f q 15t-2nd Shit
(L S =
21 1
?5' ih;:a- | ’
\ (3 l erL—“? .‘sluond Lock \nln
[ =T
L |2 i v s _':Jr"”r o ! "

1!

1

T
21 I

Marked X are Drain

Line pressure (Governor feed orossure)
Governor pressure

TOorque cConverier pressure

Throttie prassure

Sacandary
Govarnor Valve

Primary
Gw-rnnr Value

Fig.

AT-25 Oil pressure circutt diagram — “P" range (Park)
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“"R"” RANGE (REVERSE)

In “R" range, the front clutch and
the low and reverse brake are applied.
The power flow is through the input
shaft. front clutch, and connecting
shell to the sun gear. Clockwise rota-
tion of the sun gear causes counter-
clockwise rotation of the rear planeta-
ry gears. With the connecting drum
held stationary by the low and reverse
brake, the rear planetary gears rotate
the rear internal gear and drive the
flange counterclockwise. The rear
drive flange splined to the output shaft
rotates the output shafl counterclock-
wise at a reduced speed with an Fig. AT-26 Power transmission during “R " range
increase in torque for reverse gear.

ATOBS

Fig AT-27 Operation of each mechanism during “R"' range

When the manual valve (2) is posi-

R e : Clutch Low & Band servo One
I.l()l‘lt‘d at “R" range, the oil having the Ringe ?:1::: i, way ::s:]ms
line pressure (7) is directed to line Front | Rear|brake | Operation | Release | clutch
pressure circuits (5) and (6). The

5 Park on on
pressure in the circuit (5) actuates the
low and reverse brake after being Reverse 2.182| eon on on
introduced into line pressure circuit e

e . # I

(12) through the *“1st-2nd" shift valve i
(3. The pressure in the circuit op- Dl Low 2458 on on

erates the release side of the band
servo and the front clutch after being
led to line pressure circuit (10) D3 Top 1000 on on (on) on
through the *2nd-3rd™ shift valve (&

Drive | D2 Second | 1458 on on

2 Second | 1458 on on
The throttle pressure (16) and the line
pressure (6) which vary with the I3 Second | 1458 on on
degree of accelerator pedal depression 1
1} Low 2458 on on
both act on the pressure regulator

valve (1) and press against its valve (1),
increasing line pressure (7). In “R"
range, the governor pressure is absent.
making all such valves as the “I1st-2nd™
shift valve (3) . *2nd-3rd™" shift valve
@ . and pressure modifier valve 6.
inoperative,

AT-16
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"R” range (Reverse)

Low & Heversa

Brake
Brake 1
Torgue Converter E:::::‘h et Bang Vacuum Control Downshif
Cluteh Disphragem aleno.a

Releass side ||

Qil Coolar

lcation

:;I Drain 14

L. Valve
.

.
From,
Lubricatign ) M Qritice
Check
Vaive

Dealn Vaive |4

Throttie
Drain
Vaive

@ 2nd-3ra Timing
x Valve

RV &
' (3) 1rt-2na

® Prowsure

Asguiater Vaive

Mote Marked X ara Drain Xu
N Line pressure (Governor Teed nressurel g.ggng.wv Prlmary

overnor Valve overnor Valve
EE=0 Governor pressure o

0 torque comvertar sremurs
== Throttle orassure

Fig. AT-28 Oil pressure circuit diagram — "R " range (Reverse)

AT-17
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"N"” RANGE (NEUTRAL)

In “N” range none ol the clutches
and band are apphed, thus no power s
transmutted to the vutput shaft

The pressure of oil discharged from
the ol pump v regulated by the
pressure regulator valve 17 to mamtain
the hne pressure (7)., and the ot s led
to the manual valve 2 | vacuum throt-
tle valve "6, and solenoid down shift
valve 8 . The oul 1s further wtroduced
into the torque converter at its op-
erating pressure (14), and a portion of
this eil 1s distributed to each pait as
the front lubricant The oil which has
been discharged from the torque con-
verter 1s also distnbuted to each part
as the rear lubnicant,

As the o1l pump rotates al the same
speed as the engine, the ol pump
discharge increases wath engine speed,
But the surplus oil 1 returned to the
oil pan by the pressure regulator valve

Rangt Gear Clutch :;(::I: Band serve 8:; Parking
1ave g iont| Rear | brake Operation | Release [ clutch pawl

Park on on
Reverse 2182| on on on
Neutral

Dl  Low 2458 on on
Dove | D2 Second | 1458 on on

D3 Top 1000, on on ton) on
2 Second | 1458 on on

12 Second | 1458 on on
: 1y Low 2.458 on on

AT-18
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“N"” range (Neutral)

Torque Converter

Low & Reverse
Brake

Brake
Front A Band
Clutch 8

Clutch

.
"
I
"

Cil Cooler LS
gﬂllr Lubrlcltlun

* Drain | 4
. i

: o Valve

aa

Crain \c"ll\n"-[:r‘? Eﬂ

n
4 Pressure

Regulator Valve

1l Downshift
Solenoid

Orifice
Chack
Valve

Throttle
Drain
Valve

I_3_| |

»:ﬁ

'1..'4 L,l—'—|5-c*::£. "T ‘
MOznd drd Shift
Valve |

l

}Tp 3 1l

[ 15

| .
I[}J 2nd-3rd Timing

¥ Valve

[
A T, .
a0 || Byt P
oo | J‘i f|_: 8
| A
i

e

_) Second Lock \-r‘alvu
L o e

4|
o
L U__L_J] 2

Note Parkert ¥ srg Dras

SN e pressure (Governor feed pressure}
= Governof pressure

[ torgue converter pressure

—— Throtlle pressare

Primary
Governgs Valve

Secondary
Governor Valve

Fig. AT-29 Oil pressure circuit diggram — "N " range (Neutral)
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"D,” RANGE (LOW GEAR)

The low gear 1 D7 range 1
somewhat different from that in 1, "
range

The rear cluteh s applied as in
"1, range. but the one-way clutch
holds the connecting drum The power
flow 1s the swme asin 1, " range That
15, the power flow takes place through
the put shaft and nto the rear
clutch. The mput shaft s sphned to
the rear clutch drum and dnves
Rotation of the rear clutch drives the
tear ¢lutch hub and front internal gear

The front mternal gear rotates the
from planctary gears clockwise to
cause the sumrt gear lo rotate counter-
clockwis¢  Counterclockwise rotation
of the sua gear turns the rear planetary
gears clockwise. With the rear plane-
tary carrier held stationary by the
one-way clutch. the clockwise rotation
of the rear planetary gears rotates the
rear internal gear and drves the Dunge
clockwise The internal drnive fange 1»
sphned to the output shaft and rotates
the output shaft ¢lockwise

When rthe manual valve s post
toned ut D7, the hne pressure (7)
introduced into the manual valve i led
to the hne pressure cireuits (1), (2)
and (3). The pressure i the cireurt (1)
actuates the rear clutch and the gover-
nor,and at the same time. operates the
“Ist-2nd™ shutt valve 3 to change the
speed  The cuwcunt (2) feads o the
second lock vabve (9 - The circunt (3)
actuates the “2nd-3rd" shuft valse 4
for the “2nd-3rd™ speed change. and
at the same ume, locks the second
loch valve 9 .

The throttle pressure (167 which
changes with the degree of accelerator
pedal depresston, presses the pressure
reulator vabe 1 and inuredanes the
Lite pressure (7) When the speed of
o vehidle has mereased., the governor
proessure (15)antroduced from the line
pressure  cueut (1)
“lst 2nd” st valve 73
shitt valhve 4
salve 5
bl pressare modstier valve J§

dctuates  the
, U Ind-3d”
and pressure maoditier

When the governor pressure

dcts vanch a direction s 1o campress
tho spamgand e Aol pressure is
led 1o the thrattle poosare (1R T

ATO80

ATO81

Fig AT 31 Operation of each mechamsm during "D1 " range

\ s
( (lutch Low & Band servo One Packing
Runige et TeveraL W ponl
UO ] Rear brahe Operation Release b octuiyh
Park on I
Reverse 2982 on on ut,
Neutral
M Low 2458 «n ‘N
Doive | DY Scecond | 1454 oY on
|
} D3 Top 1A on o tom) ey
1
2 Second | 1458 | on an
1
L7 Secnnd | 1458 " N
, |
1 Low 245K n on
o | { i

pressure acts against the farge ot the
spring. ob the prossure regnlator valve
T oand aho agast e theottle pres-
sure (16} thus Towermy the e pres-
sure 4 7).

Fhe governor prosture also ncreases
with the speed of the sebincle excrting
4 pressure on oone  side ol the
STt Zad ™ shutt vaive, and counter aots

the throttle pressure (19), hine prossnge

AT-20

(v and the spriog whned are overting
against the pasernor pressure There
fure, when e govarmor prossure ey
ceeds this pressurc . the speed s shated
from the “1st gear tothe “2nd gear
The turther the aceelerator pedal s
depressed  the Tiphes becomes e
toottle pressare (1) meeasing the
and bty rbe

R Sfnal pressuie

speed chasse peitt Goole eber ade
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“D?” range (Low gear)

Ol Caoler

Drain VaruFE,
L

U 4
b3
. .
. .
ar _l]
F:‘._ =
bl Aol

r/i) Prassure

Low & Revorsa

7) Thiotie
=  Back up

Brake
Brake -"C.-':r
Torque Converter E::!"c‘h Rear Bena Vacuum Controb l"' t Downshifl
Clutch Diaphragm 74 | Salenoia
III ¥ — -
— 5 =
14 | g _ |' :
ZRq (183 5 i ——
Vi | G '
dilive gt o |
Lk 4 1 ok 4
- ':}:'.» [ R |
12§ | A |

!

Throttle
| Drain
| Valve

Oritice
Crecs
Valew |

Check
Valve

Orifice

s
(10 20d-3rd Timing
J
Valva

X
[ |

; i —

() Second Lock V

Marked ¥ are Oran
Line prassure |[Governor {egd prossurel
Gouirant prassurd

Torgue convariarn presssre

Thrgttie pressery

Secondaty
Governar Velve

Primary
Governdr Valve

Fig. AT-32

AT 21

Oil pressure circutl diagram — "D,

* range (Low gear)
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“D,” RANGE {2ND GEAR)

In this case. the rear clutdd s
apphed and the band hrake holds the
front clutech dium, the connedting
shell and the sun gear from rotating,

The power flow tab ¢ place through
the mput shaft into the rear Jutch and
the front internal gear. With the sun
gear held stauonary. the front planeta-
ry gedars rolatle around the sun gear,
carrying the front planet carner with
them. The front planct carrier, being
sphined to the output shaft, causes
clockwise rotation of the output shafl
at a reduced speed compared with the
speed of the input shaft, with an
increase i torgque. As the low and
reverse brake is not applied, the clock-
wise rotatton of the output shafl
cduses clochwise rotation of rear inter-
nai gear and the rear planet carner also
rotates around the sun gear i a
clochwise  duection. The  oneway
clutch wall act 1o allow the clockwise
rotation of connecting drum.

When the car speed increases while
runnmg at "D 7 range (Lst gear), the
“lst-2nd” shift valve 3 moves allow-
ing the line pressure (1) to be intro-
duced mto the line pressure (8)
through self The line pressure (8) 15
further ted to the line pressure ()
through the second tock valve 9 L und
by locking the band servo, obtamns the
“2nd™ gear condition

Fig AT 33 Pouwer transmussion during "Dz " range

i
[

ATO79

Fig AT-34 Operation of each mechamsin during Dz " range

Ceat Clutch Low & Band senvo One Parking
Ranpe reverse way paw]
rare |y rant| Rear | brake Operation | Release | cluteh
Park on on
Reverse 2182 on on on
Neutral
DY Low 2458 on on
Drive | D2 Second | 1,458 on on
D3 Top 1000| on on ton}) on
2 Second | 1458 on on
17 Second | 1 43R on on
l 1 Lu\; 2458 on on
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“DY range (2nd gear)

Low & Reverse
Brake

Brak
Torque Converter Front B.ﬂ;
Clutch Rear
Ciutch

Throttie
Back up

Ol Cooler

Ry ——

Front
Lubricat Orifice . | b |

Chaeck
Valve

Drain Vaive

2‘ @ Prowsura MI:'I_'H

L
e

L
'E_) 19t20d Shift Valve 1l

1

@ Proysure

Manual
Vaive
P R
Note Marked X are Drain +£
- ' |
syl Line pressure (Governor feed pressure) secanaary Primary
Governor Valve Govarnar Valve

CT——— 7 Governor prassure
] Torque converter pressure
I Throuis pressure

Fig. AT-35 Oil pressure circuit diagram — "D2"" range (2nd gear)
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"D.” RANGE (TOP GEAR)

In 3rd gear position, the front and
rear clutches are engaged The power
flow takes place through the nput
shat't into rear clutch drum. The rear
clutch drum rotates the steel drive
plates of the rear clutch and the hned
dnve plates of the rear clutch and the
hined dnive plates of the front clutch.
The rear clutch directs the power flow
through the rear clutch hub and tront
internal gear to the front planet
carrner.

The front clutch directs the power
flow through the connecting shell 1o
the sun gear With the sun gear and the
rear clutch hub driven at the same
speed, the front planet assembly s
forced to rutate the output shaft at
the same speed in the direction to
provide the top gear

When the car speed further -
creases wlile running at D, 7 range
(2nd gear) and the governor pressure
(15) exceeds the combmed force of
the spring of the "2nd-3rd™ shift valve
4" and the throttle pressure (19}, the
“Ind-3rd” st valve 4 moves, and
the hine pressure (8) acts 1o release the
front cluteh and band servo through
the hine pressure (10)

Fig AT-36 Power transnussion during "D3 "' range

ATOB3

Fig AT-37 Operation of each mechamism “Dj3 ' range

Clutch

Low &

Band servi:

One

Range Gear reverse way Parklmg
1300 1 Front | Rear | brake Operation | Release | (lutch pa

Park on a on
Reverse 2182 on on on
Neutral

DI Low 2458 on on
Drive | D2 Second | 1458 on on

D3 Top 1000( on on (on) on
2 Second | | 458 on on

12 Second | 1458 an on
l I} Low 2458 on on

AT-24
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“DY range (Top gear)

T/C Ol Prossure
| Regulsting Valve

Olt Cooler

icatlion

] |
1 e ——
b A
Front —

Lubricat! ' Orifice !
Check

b
Valva Llj‘ L

_ . e =
Throttle 14 ] | 4 @ Prossure Modif
Drain o l

3‘\_ 151 2nd Shilt Valve

5

® Fressura

Regulator Valve

Nate Markod X are Cram

3

Secondary Primary
[T Governor pressura Governor Valve Govarnor Valve

(N Line pressure (Goveradr fesd prestursl

[ 1 Torque converier prasture

(N 7ot prossare

Fig. AT-35 Oil pressure circutl diagram — "D "range (Top gear)
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"D RANGE KICKDOWN

While operating at speeds below
approximately 90 to 100 km/h (56 to
63 MPH), a kick *3rd-2nd” downshift
can be accomplished by fully de-
pressing the accelerator.

A kick “31d-1st” of “2nd-lst”
downshift can also be accomplished
below approximately 40 to 30 km/h

(25 to 31 MPH).

When kickdown is performed, the
push rod operates by the solenoid, the
valve is depressed downward, and the
circuit from the line pressure (7) to
the line pressure (13) opens. The line
pressure (13), (3} plus the force of the
“2nd-3rd™ shift valve spring oppose
the governor pressure (15) at the

“2nd-3rd” shift valve &}, and thus,

performs **3rd-2nd” downshift op-
eration.

Moreover, the line pressure (13)
plus the force of the "“Ist-2nd” shift
valve spring oppose the governor pres-
sure (15) at the “Ist-2nd” shift valve
@. and thus, perform “3rd-20d"” or
*2nd- 15t downshifl operation.

Clutch

Low &

Band servo

One-

Range Gear reverse way Parkling
10 | gront | Rear | brake | Operauon | Release | cluteh § P*%

Park on on
Reverse 2.182] on on on
Neutral

DI Low 2.458 on on
Drive | D2 Second | 1458 on on

D3 Top 1.000| on on {on) on
2 Second | 1.458 on on

12 Second | 1438 on on
1 l} Low 2458 on on
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“D” range kickdown (shift valves in 2nd gear position)

| T/C OPre
Regulating Vaive

Qil Cooler [——J

Aear Lubfication

il
Throttie

Drain
Valve

Drain V.nlvo

i a.

@ Freswire qumm Valve

il

_1-—~_,_1—

Vaive

4 )2na 3ed Shife

1__—_;-_—:—

Bea T -6

= ,_ﬁ'-..ﬂ_i

o [ | it 20ES

1st-2nd Shift Valve

o b 1

':j _) Frogwire

Aegulator Vaba

Manual
Valve

Marked X are Drain

o
I | ine pressure (Governor leed pressure) Secondary
Govarnor Velve
=1 Governor gressure
1 Torgue convertar preéssure
M rheorte pressure

.

Primary
Govarnor Valva

Fig. AT-39 Oil pressure circuil diagram

AT-27

— "D " range kickdown (shift valves in 2nd gear position)




Automatic Transmission

"2 RANGE (ZND GEAR)

In 27 range the gear ratio 1s locked
m the 2nd forward speed. In this case,
the rear clutch 1s engaged and the band
brake holds the front clutch drum, the
connecting shell and sun gear from
rotating.

The power flow takes place through
the input shaft mto the rear clutch
and the front mternal gear. With the
sun gear held stationary, the front
planetary gears rotate around the sun
gear, carrymng the front planet carrier
with them. The front planet carner,
bang sphned to the output shaft,
causes clockwise rotation of the out-
put shaft at a reduced speed compared
to the speed of the tnput shaft, with
an ncrease n torque As the low and
reverse brake s not engaged. the clock-
wise rotation of the output shaft
causes clockwise rotation of rear inter-
nal gear and the rear planet carner also
cotates around  the sun gear 1n a
clockwise  direction,  The  onc-way
clutch widl act to allow clockwise
rotation of connecting drum.

When the manual valve <2, 15 posi-
tiened at 27 the hine pressure (7) 15
introduced into the line pressure crr-
cutts (1), (2) and (4) The hine pressure
(1) 1s led to the governor, rear clutch
and “lst-2nd" stuft valie 3 s in the
case of D7 range. The line pressure
(2) locks the second lock valve .9 and
is led to the tghtemng side of the
band servo

The “2nd™ gear i theretore fined
regardless  of vehicle speed. When
157 range {3ed gear) s shatted 1o 227
range, the hne pressure (4) enters the
throttle back up valve 7> and produces
g high pressure mothe crrcunt (17),
mcreasing the throttle pressure (16)
Fhe hne pressure (7) s, therefore,
mereased  and  quickly  tightens the
bund

Note. D3 "
range.
if “D3" range (3rd gear) is shifted
to “17 range during vperanhon, the
manual valve 2 is alwo \hifted to

range (3ed gear) to =2

ATO79

Fig, AT 41 Operation of each mechamsm during *'2" range

Gear Clutch Laow & Band serva One Parking
Range reverse way 1wl
U P ront ] Rear | brake Operation | Retease | clutch | 7
Park an on
Reverse 2182 en on on
Neutral
DI Low 2458 an on
Drive | D2 Second | 1 458 an N
DI Top | ()nut on on ton) on
2 Sceond | 1458 on on
12 Sewond | 1458 wn on
1
1) Low 2458 on on

“27 posttion, causing the line pres-
sure circuit (3) (o he drained.
Therefore. the line pressure circui
(10) which is situated at the release
side of the front clutch and seno is
also drained through the "2nd-3rd”
dift valve 47 forcing the speed to

AT-28

decrcase from “3rd gear™ to “2nd
gear.” In this case the speed change
gquichly takes place because the line
pressure (7) and other pressure are
heightened by the action of the line
pressure (4], in the same manner as
described under 27 range



Automatic Transmission

“2" range (2nd gear)

Toraue Converter

retsure

Ol Cooler

lF ront

® Pragwure

"-lealam Valve

Rear Lubsication

Reguistor Valve

Lubricat

Low & Reverss
Brake
Brake

Throttle
Drain
Valve

Downshift
Solenoid

Orifica
Check
Valve

L za@

Prossure Modllier V

=

(4
6—‘ 2nd-J3
o \9 vr:“rd Timing

6
!

Marked X are Drain
Line pressure (Governor feed Dressure)
Governor prassure

Torque convertel pressure

Throtile pressure

Primary
Governor Valve

Fig. AT-42

AT-29

Ol pressure circuit diagram — “'2" range (2nd gear)



Automatic Transmission

"1.” RANGE (LOW GEAR)

When starting i 17 range, the
doiving gear 15 locked to the low gear
ratio.

In 1" range, the rear clutch 1s
engaged and the low and reverse brake
holds the connecting drum and rear
planet carrier  from r1otating. The
power flow takes place through the
input shaft and into the rear clutch,
Rotation of the rear clutch dnives the
rear clutch hub and frontinternal gear.
The front internal gear rotates the
front planetary gears clockwise to
cause the sun gear to rotate counter-
clockwise.

Counterclockwise rotation of the
sun gear urns the rear planetary gear
clockwise.

The rear planet carner splined to
the connecting drum s held from
rotating by the low and reverse brake,

The clockwise ratation of the rear
planctary gears therefore rotates the
rear internal gear and internal drive
fange. The nternal drve flange s
splined to the output shaft and rotates
the output shaft clockwise. However,
the output shaft rotates at a lower
speed compared (10 that of the mput
shatt. This is caused by the fact that
the front planet carrier rotates at the
sarme specd as the output shaft in the
same direction since the g¢arrier s
sphined to the output shaft. The front
internal gear and planctary gear assem-
bly are rotating in the same Jirection,
but the planet carrier is rotating at a
speed slower than the ring gear. So the
gear ratwo of this speed range 1s a
combmation of the ratios provided by
the front and rear planetary gear as-
sembhies

When the manual valve 2 15 post-
twned at 17 the hine pressure (7) 15
apphed into the hne pressure circuits
(1), 4y and (5) 1he aul pressure in (S)
actuates the low and reverse brake
alter bemg troduced to the aircunt
(123 through the “Ist-2nd ™ shift vahe
@ . and the line pressure (1) acts on

ATO76

Fig. AT-43 Power transmsstion durtng 11" range

' )

i

-
1[ 1] B

ATO0?7

Fig. AT-44 Operation of each mechamsm during “1; "~ range

Gear Clutch Low & Band servo One Parking
Range revesse |— way el
rafn I ront Rear | brake Operation Refease | (tlutch P
Park or ©n
Reverse 21R2] on on on
Neutral
DI Luw 2458 on on
Prive | D2 Second | ] 458 on on
D3 Top 1000 on on (o) on
2 Second | 1448 on on
Iz Second | | 4538 an on
1
Iy Low ZdSHl l oh nn
the rear clutch and governor, The hne pressure {1N) which acts on the

pressure {4) acts 1o the sane manner as
In "X range
Sinular to that of the D7

the hne pressure moreases wath the

ninge,

degree of aceelerator pedal depression,
nd the hine pressure decreases wiath
the wicrease ot car speed The povernor

AT-30

Slst-2nd”T shitt valve does not incredse
until 1t overcomes the combined force
of the
spring,
change.

hine pressure (12) and the
cating no “let-2nd” speed
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" range (Low gear)

Low & Reverse
Brake
Brake
Band

Front

Ciutch Vacuum Control

? |
Al il
. A ',!" Downuhilt

Rear
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Clutch

Torgue Converter

Aeinase side

[
it Val

06l Cooler

i
8 o 18 0 =
| lLubricat :.
Drain Unu@ E: Ill

| i vaiver |
Throttie

[t | |
Drain &
Valve - 7

Aasr Lubrication

u.u Front
Oeitire
Crecs
Valve
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Check
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alve

X, h_\-.l" (_g' 2n9-31 Timing -2 ,'_,‘__J!
S , i
Y.LLJ ¥ | [ﬁ Vat-2nd fhit

H =
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b
r.’
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Markea X are Drain
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1 Governor prewsure Governor Valva Governor Valve
E—0  Torque converter pressure

Throttie pressure

Fig. AT-45 Oil pressure circuit diagram — 1

3

" range (Low gear)
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“17 range (2nd gear)

Low & Reversa
Braxe

Brake
Yorqua Converter Frone Hang
|

Clutch Aear
Clutch

Vacuum Control

! I Downghite
Diaphragm

Solenow

Aeleare side

Ol Coglar

I[_
- Rear Lubrication
IIIH- IS = —
= T

Y Drain |4

+ Valve
ot |
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lLubricet Cedhice Qritice s !
Chauk |
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O U5 T b g -l

@ 3'3.%::"{ '

@an Jrd Timing
x Valve
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114 |

VLAU

*’g) Second Lack Vai vmo
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Note Marked X are Drain
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Fig AT-46 Qil pressure circuil diagram — [ " range (2nd gear)
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Automatic Transmission

REMOVAL AND INSTALLATION

TRANSMISSION ASS' MiBBLY
REMOVAL ..
INSTALLATION

TRANSMISSION
ASSEMBLY

When dismounting the automatic
transmission from a car, pay attention
to the following points

I Before dismounting the trans-
mission, ngidly inspect n by ad of the
“Trouble-shooting Chart”, and dis-
mount it only when concidered to be
necessary.

2. Dismount the transmission with
utmost care; and when mounting,
observe he tighlening torque ndi-
cated on another table, notl (o exeit
excessive force

REMOVAL

In dismountng automatic transnus-
sion from car, proceed as follows.

I. Disconnect batlery ground cable
from terninal.
2. Disengage torsion shaft from ac-
celerator linkage
3. Jack up vehicle and support its
weight on safety stands Recommend a
hydraulic hoist or open pit be utihred,
if available.

Make sure that safety 1s insured
4. Remove propeller shatt

Note: Plug up the opening in the rear
extension to prevent oil from flow-
ing ou..

S Duconnect fre texhaust tibe

6. Disconnect selector range lever
from manual shaft.

7. Disconnect wire connections at
mhibitor switch.

CONTENTS
AT 33 TRANSMISSION CONTROL LINKAGE AT-35
AT-33 RLMOVAL AND INSTALLATION AT-35
AT-30 ADJUSTMENT AT-35

8. Danconnect vacuum (ube from
vacuum diaphragm, and wire conncc-
tions at downshuft solenoid

9  Disconncct  speedometer
from rear extension.

10.  Disconnect oil charging pipe

11 Disconnect o1 cooler inlet and
oullet (ubes al (ransmission case.

12 Support engine by locating a
jack under ol pan with a wooden
block used between oil pan and jack.
Support transmission by means of a
transmission jack.

13.  Detach converter housing dust
cover. Remove bolts secunng torque
converler to drive plate. See Figure
AT-47.

cable

AT261

Fig AT-17 Remoutng lorque converler
altoching bolts

Note: Before removing torque con-
verter, scribe match marks on two
parts so that they may be replaced
jin their original positions at as-
sembly.

14. Remove rear engine mount se-
curing bolts and crossmember mounl-
ing bolts.

15.  Remove sturter molos.

16 Remove bolts securing transeis-
sion 1o engine  After iemoving these

AT-33

bolts, support engine and (ransmission
with jack, and lower the juck gradually
untl transninssion can be removed and
take out transmission under the car

Note: Plug up the opening such as oil
charging pipe, oil cooler tubes, etc.

INSTALLATION

Installation of automatic transmis-
sion on car is reverse order of removal
However, observe the following in-
stallation notes.

1. Drive plate runowt
Turn crankshatt one full turn and
measure drive plate runout with wdy
cating finger of a dl gauge rested
against plate. Sec Figure AT 48.
[Replace drive plate if in excess of

0.5 mun (80.0197 m}.]

o Maamum allowable runout:
0.3 mm (00118 in)

AT268

Fig AT-48 Mcasuring diwe plate
runoul

2. Instathation of torque converter

Lin¢ up notch in torque converter
with (hat m oil pump Be extremely
careful not to cause undie stresses in
paits 1n anstaling torque converler.
Sec Figuie AT-49.




Automatic Transmission

ATII16

Fig. AT-43 Torque converter
eligning cut

3. When connecting torque con-
verter (o transmission, measure dis-
lance A" L0 be certain that they are
correctly assembled. See Figure
AT-50.
Distance *A™":
Meore than 21.5 mm (0.846 in)

AT117

Fig. AT-50 Installing torque converter

4. Bolt converter to dnive plate.

Note: Align chalk marks painted a-
cross both parts during disas-
sembling processes.

5 Aller converter i 1nstalled, rotate
crankshaft several turns and check to
be sure that transmission rotates freely
without binding.

6. Pour recommended automatic
transmission fluid up to correct level
through oil charge pipe.

7. Connect manual lever to shift
rod. Operation should be carried out
with manual and selector levers n
6‘N‘l’

8. Connect inhibitor switch wires

Notes:

a. Refer to covering topic under
“Checking and adjusting inhibitor
switch™ on page AT-49.

b. Inspect and adjust switch as above
whenever it has to be removed for
service.

9. Check inhibitor swiich for op-
eranon.

Starter should be brought into
eration only when selector lever s
P and “N” positions (it should |
be started when lever is in “D” “
“1” and “R" positions).

Back-up lamp should 3lso I
when seclector lever is placed in
position.

10.  Check level of o1l in (ransn
stan. TFor detailed procedurc, see p
AT-48.

[1. Move selector lever through
positions to be sure that transmiss
operates correctly.

With hand brake applied, rot
engine at 1dhing. Without disturt
the above setling, move selector le
through “N™" to “D”, to “2"”, 10
and to “R". A slight shock should
telt by hand gripping selector e
time transmission is shifted.

Note: See page AT-49 for check
engine idling.

12 Check to be sure that line p
sure 15 correct To do this, refes
relative topic under “Testing line ¢
sure” on page AT-52

13, Perform stall iest as per
instructions on page AT-50



Automatic Transmission

TRANSMISSION CONTROL LINKAGE

REMOVAL AND
INSTALLATION

I.  Disconpect control knob from
control lever by removing two(2)
screws,
2. Remove console box.
3. Remove selector rod. selector
range lever and control lever assembly
with bracket.

To install, reverse the order of
removal.

ADJUSTMENT

The adjustment of linkage is as

Selector rod
Joint trunnion

O\ Lh B N

important as “Inspection of oil level”
for the automatic trunsmission.

Therefore, great care should be
exercised because faulty adjustment
will result in the breakdown of the
transmission.

1. Loosen adjust nuts(B). See
Figure AT-51.

2. Set control lever &) and selector
range lever (§) at “N” position. See

Figure AT-51.
AT-35

Controt lever knob

Control lever asscmbly [é: T: 0.8 to 1.1 (5.8 10 8.0)
Control lever bracket NG ’

Selector range lever

Tightening torque (T)
of holts and nuts kg-m (ft-1b)

A T: 3.01t04.0(221029)

© T: 0.2100.25 (1.4 10 1.8)
O T: 0.8 to 1.1 (5.8 ta 8.0)

Fig. AT-51 Control linkage sysltem

3. Set selector rod (1) to trunnion
(2 by turning m or out adyust nuts.
See Figure AT-51.

After adjusting, make sure that
control lever can be set in any position
correctly and that selector lever op-
erates properly without any binding.

If levers do not operate salis-
factorily. readjust or replace parts as
necessary.

e ———
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Automatic Transmission

MAJOR REPAIR OPERATION

SERVICE NQTICE - OR DISASSEMBLY

AND ASSEMBLY .

TORQUE CONVERTER
INSPECTION

TRANSMISSION
DISASSEMBLY
INSPECTION
ASSEMBLY |

SERVICE NCTICE
FOR DISASSEMBLY
AND ASSEMBLY

1. It 15 advisable that repair opera-
tions be carried out tn a dust-proof
room.

2. Due 10 the differences of the
engine capacilies, the specifications of
component parts for each modefl’s
transmission may be different, They
do, however, have common adjust-
ment and repair procedures as well as
cleaning and inspection procedures,
outlined herenafter

3. Duning repair operations. refer to
“Service Data and Specifications” sec-
twon for the correct parts for cach
model.

4. Before removing any of subas-
semblies, thoroughly clean the outside
of the transmussion to prevent dirt
from entering the mechanical parts.

5. Do not use a waste rag. Use a
nylon or paper cloth

6. Alter disassembling, wash all dis.
assembled parts, and examine them to
see i there are any worn, damaged or
defective parts, and how they are
affected Refer to “Service Data™ for
the extent of damage that justifics
replacement

7. As a rule, pachings, seals and
similar parts once disassembled should
be replaced with new ones.

CONTENTS
COMPONENT PARTS . e AT
AT-36 FRONT CLUTCH..... . : AT
AT-36 REAR CLUTCH . ..... Cee . AT
AT-36 LOW & REVERSE BRAKE . ... .... . AT
AT-36 SERVO PISTON ....... . . ..... L AT
AT-36 GOVERNOR . AN |
AT-38 GIL PUMP . .. o . AT
AT-38 PLANETARY CARRIER .. .. . .. AT
CONTROL VALVE .. . .. . . .... .. AT
INSPECTION 2. Remave bolts secuning conve

1. Check torque converter for any
sign of damage, bending, a1l leak or
deformation. It necessary, replace.
2. Remove rust from pilots and
bosses completety.

If torque converter ol 1s fouled or
conlaminated due to burnt clutch,
flush the torque converter as follows

(1)  Drain o1l in torque converter

(2) Pour non lead gussoline or kero-
sene into torque canverter [approxi-
mately 0.5 Iiter (1 24 U S pt., v mp.
pt.)].

(3) Blow arr nto torque converter
and flush and drain out gasohne.

(4) Fill torque converter  with
torque converter oil |approximately
0.5 liter (1 5 USpt, % ImppL)}.
(5)  Again blow air in1o torque con-
verter, and drain torque converter ol

TRANSMISSION

DISASSEMBLY

1 Drain o) from the end of rear
extension. Mount trapsimission  on
Transmission Case Stand STQ7870000
or ST07860000. Remove o1l pan See
Figure AT-52

\ N .‘ PN A ,
f T

TORQUE CONVERTER ““™ [TITh

housing to transmission case. Rem
torque converter,
3. Remove speedometer pin

slecve bolt. Withdraw pinion.

4 Remove downshift solenoid

vacuum diaphragm. Do not leave
phragm rod at this stage of

assembly. Rod is assembled in to
vacuum diaphragm See Figure AT

=<
Fig AT 53 Downshift solenoid
vacuum diaphr

AT

5 Remove bolts which hold v
body (o transmission case. See Fi
AT-54

Fig AT 54 Removing valve b

6 Loosen lock nut (@ an ps

ctny 1 ac chmurm e Erioiars AT



Automatic Transmission

Fig AT-55 Loosening band servo

7 Pull out input shaft

8. Withdraw oil pump using Shding
Hammer ST25850000. Do not allow
fiont clutch to come out of position
and drop onto floor. See Figure AT-
56.

Fig. AT 56 Remouving oil pump

9. Remove band strut This can be
done by loosening piston stem further.
See Figure AT-57.

- A S,

C TN M T A
o 360 AR J

f AR S SO E
- SN

T ATI123

Fig AT 57 Remouing band strut

I0  Remove brake band, fronl
clutch and rear clutch as an assembled
unit,

11. emove connecting shell, rear
clutch hub and front planetary carrier
as a unit. See Figure AT-S8.

AT124
Fig AT-58 Removing connecting shell
12 With the aid of Snap Ring Re-

mover HT69860000, pry snap ning off
output shaft See Figure AT-59.

4\ gl

AT127

Fig AT-61 Removing rear extension

16.  Pull out output shaft, remove oil

distributor 2 together with governor
valve (1) See Figure AT62.

Fig. AT-59 Removing snap ring

3. Remove connecting drum and
inner gear of rear planetary carrier as
an assembly. See Figure AT 60.

|"7Fr_’| -
C' -i[ L KN -

’:9“/ bh 3 N
l( /_L/'.,’—r\_\ || "A_%Lv

'AT126

Fig. AT 60 Remouving connecting
drum

14.  Remave snap rings and then
remove rear planctary carrier, internal
gear, connecting drum, one-way clutch
outer race and one-way clutch in that
order

15. Remove rear extension by
loosening securing bolts See Figure:
AT-61.

AT 37

Fig AT-62 Removing governor and
oil distributor

17. Pry off snap ring using a pair of
pliers Remove retaining plate, drive
plate, driven plate and dish plate 1n
that order Sec bigure AT-63.

4 et

Fig. AT-63 Removing drive and
driven plates

18. Reaching through back side of
transmission case, remove hex-head
slotted bolts as shown in Figure AT-
64. To do this, use Hex-head Exten-
sion  ST25570001  (ST25570000).
One-way clutch inner race, thrust
washer, piston return spring and thrust
spring ring can now be removed.

R R R R R R RRRRBRRBRRRBRRBRRBRrESBBE©EDBEB S  BEBBBEBDBEBDBDBDRDRDRDRmRBRRR
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Automatic Transmission

Fig. AT-64 Removing hex-head slotted
bolt

19. Blow out low and reverse brake
piston by directing a jet of air to
hole in cylinder. See Figure AT-65.

Fig. AT-65 Removing piston

20. Remove band serve loosening
attachmg bolrs,

Note: If difficulty is encountered in
removing retainer, direct a jet of air
toward release side as shown in
Figure AT-66.

Fig AT-66 Remoutng band servo

21, Pry snap rigs U Irom both
ends of parking brake lever 2 and

........ albin Bmiime Dol A v v}

AT133
Fig. AT-67 Removing manual plate

22. Remove inhibitor switch and
manual shalt by loosening two secur-
ing bolts,

INSPECTION

Torque converter housing,
transmission case and

rear extension

1. Check for damage or cracking;if
necessary, replace

2. Check for dents or score marks
on mating surfaces. Repair as nec-
essary

3. Check for score marks or signs of
burming on extension bustung, if neces-
sary, replace.

Gaskets and O-ring

1 Always use new gaskels when the
units are to be disassembled.

2. Check O-rings for burrs or crack-
ing. [f necessary. replace with new
rings.

Oil distributor

1. Check for signs of wear on scal
ring and ring groove, replacing with
new ones if found worn beyond use.
2 Check that clearance between seal
ring and ring groove is correct. If out

" cmmnibinnticnem eonlacsn whirhovar 1

Clearance

Seal ring

/

K

A

Fg AT-68 Measuring seal r
ring groouve clea

ASSEMBLY

Assembly is in reverse orde
disassembly. However, obsetve th
lowing assembly notes.

1. After installing piston of low
reverse prake, assemble thrust s
ring, return spring, thrust washer
one-way clutch inner race. T
hex-head slotted bolttc 1.3101.8
(9.4 to 13 ft-Ib}, using Hex-heac
tension ST25570001 {ST25570(
Torque Wrench GG91060000
Socket Extension ST2549
(ST25512001). See Figure AT-69.

kT' = \3/,'

5

/i
S$T25570001 ;

. S$T25490000
" GG91060000

R

Fig. AT 69 [astalling one way ¢
ine)

2. After low and reverse brak
been assembled, measure the clea
between snap ring (1) and reta
plate ). Select proper thickne
retaining plate to give correct ri
plate clearance. Sec Figure AT-70

a | caw and raveres hral o
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Fig. AT-70 Measuring ring to plate

clearonce
Available retaining plate
No. Thickness mm (in)
1 7.8 (0.307)
2 8.0 (0.315)
3 8.2 (0.323)
4 8.4 (0.331)
S 8.6 (0.339)
6 8.8 (0.346)

For inspection procedure for low

and reverse brake, sce page AT-42 for
Assembly.
3. lnstall one-way clutch so that the
arrow mark “—»" 15 toward front of
vehicle [t should be free to rotate
only 1n clockwise direction See Figure
AT 7).

AT137

Fig AT-71 One way clutch

4. Afler msialling rear extension,
torque attaching bolts to 20 1o 2.5
kg-m (14 to I8 ft-lb) Place manual
lever in “P*' range and check to be sure
that rear output shalt 1s securely
blocked.

5  Tghten servo retainer temporian-
ly at this stage of assembly.

6. Place rear clutch assembly with
ncedle bearing on front assembly.

7. Install rear clutch hub and front

planetary carrier as shown in Figure
AT.72.

AT142

Fig AT-72 [Instelling planelary carrier

8  Assemble connecting shell and
other parts up to front clutch p
reverse order of disassembiy.

AT 143

Fig. AT-73 Installing connecting shell

9. Adjust 1otal end play and front
end play as follows:

T

Front end play

D

| N
: "
Totatend play | § ®,

\1
AT138
S Tranumissin case
6 Ol pump ziket

TT

['rant clutch
thrust washer

2 Oupump cover 7 O pump caver
3 Frontlutch beanng race
4 Rear Juteh

Fig AT-74 End play

(1Y Measure the diwstance A" and
“C” by vernier calipers as shown n
Figure AT-7S

AT-39

* ’\
5 i

k 4 l Transmission case
o

t

Rear
clutch

Needle beanng

Bearing race
AT 139

Fig. AT-75 Measuring the distance

“A’and C”’

(2) Measure the distance “B’ and

“D" of ol pump cover as shown in
Figure AT-76.

Qil pump

ATY40
Fig. AT-76 Measuring the distance
) “B'and "D

Adjustment of total end play

Select oil pump cover bearing race
by calculating the following formula

TT = A - B+ W
where
Tt © Required thickness of oil pump
cover bearing race mm (in)
A Measured distance A mm (in)
B Mecasured distance B mm {(1n)

Thickness ot bearing race
temporanly imserted mrm (in)

Available oil pump cover bearing
race

Thickness num (in)

1.2 (0.047)
1.4 (0.055)
16 (0063)
18 (0.071)
20 (0.079)
22 (0.087)

Speciticd total end play
0.25 to 0 50 mm
(0.010 10 0.020 )
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Automatic Transmission

Adjustment of front end play

_ Select front clutch thrust washer by
calculating the following formula
*

T =C - D -02(mm)

where,
Tg - Required thickness of front

clutch thrust washer mm (in)
C - Mcrasured distance C mm (i)
D . Measured distance D mm (i)

Availabte front clutch thrust
washer

Thickness mm (in)

1.5 (0.059)
1.7 (0.067)
19 (0.075)
2.1 (0.083)
23 (0091)
2.5 (0098)
2.7 (0.1006)

Specified front end play:
05008 mm
(0020100031 in)

Notes:

a. Correct thickness of bearing race
and thrust washer is always the one
which is nearest the calculated one.

b. Installed thickness of oil pump gas-
ket is 0 4 mm (0.016 in).

10. Check to be sure that brake
servo piston moves freely. For detaied
procedure, refer to page AT42 for
Servo Piston. Use care to prevent
piston from coming out of place dur.
ing testing since servo retainer is not
tightened at this point of assembly.

1, Make sure that brake band strut
is correctly nstalled Torque piston
stem to 12 to 1.5 kg-m (8.7 to 11

2.  After mhubitor switch s i
stalled, check 1o be sure that 1t op-
crates properly an cach range. For
detaed procedure. refer to page AT-
49 for Cheching and Adjusting Inhibr-
tor Switch.

[3. Check the length “L™ hetween
case end 1o rod end of vachum throttle
valve fully pushed in. Then setec
alequate diaphragmm r1od of corre-
sponding measured length, See Figure
AT-77.

Available diaphragm rod

pooe—d
T

L

AT

Frg. AT-77 Measuring the dista

Distance measured "L i (in)

Diaphragm rod length mm (in

Under 25.55 (1.006)

256510 26 05 (1.010 o 1 026)
26 1510 26 55 (1 Q30 to | 043)
260510 2705 (1.049 to 1.069)
Over 27 15 (1 069}

29.0 (1.142)
295 (1 161)
30.0(1 181)
30 5 (1.201)
31.0 (1 220)

COMPONENT PARTS

The transtission consists of many
small parts that are quite alike In
vonstruction yet machined 1w very
cose tolerances. When disassembling
parts, be sure 1o place them in order in
part rack so they can be restored in
the untl 1n their proper positions. it 1s
also very important to perform func
tonal test whenever it is designated

FRONT CLUTCH

Disassembly
j ® ® O
@ @
/1
T-®
..-—ﬂ"""""@
Y AT
1 Piston 6 Retaining plate
2 Coil spring 7 Snap nng
T Frant chiiteh Arveny Q0 et b

1. Pry off smap ring (D wit
suitable screwdriver or a pair of pl
Remove a retaining plate @ . d
plate (3), driven plate @ and di
plate (8) in the order listed, as sh
in Figure AT-78.

2. Compress clutch springs, u
Clutch Spring Compre
§T25420001 (or ST25420000).
move snap ring (§) from spring
tamer, using Snap Ring Remq
ST25320001. See Figure AT-79.

Fig AT-79 Removing snap
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V///I‘
!

I 5mm
(0 059 1n)

« 20 mm

ATra8 (0.079 n}

Cut ol f hatched portion

Fig AT-80 Modifying coil spring
compressor

3. Take out spring retainer @) and
spring (8. See Figure AT-78

4. Blow out piston by direcling a jet
of air into hole in clutch drum. See
Figure AT8].

AT149

Fig. AT-8! Blowing oul piston

Inspection

1. Check for signs of wear or dam-
age to clutch dnve plate facing. If
found worn or damaged excessively,
discard. See “Service Data” for Iimils.
2. Check for wear on snap ring and
for weakened or broken coil spring.

If necessary, replace with new ones

Spring retainer should also be in
spected for warpage.

Assembly

I. Assembly is in reverse the order
of disassembly. Dip all parts in clean
automatic transmission fluid before
instalhing.

2. Line up dnven plates so thal
stripped arcs are properly aligned,
paying particular attention to the loca-
tion of oil holes in clutch drum. Sec
Figure AT-82.

Note: The number of drive and driven
plates varies with the type of vehi-
cle. For detailed information, see
“Service Data & Specifications.”

" “Lubrication hole

Fig AT-82 Inserting clutch plate

3. After clutch is assembled, make
sure that clearance belween <nap ring
(D and retaming plate @) 15 held
within specified hmits 1f necessary,
try with other plates having different
thickness unul correct clearance 1s
oblained. Sec Figure AT 83.

Specified clearance
I 6tol8mm
(0.063 160071 n)

Available retaining plate

Thickness mm (in)

106 (0417)
108 (0425)
110 (0.433)
112 (0441)
I14 (0449)
116 (0457)

ATI1SY

Fig. AT-83 Measur-ng ring to plafe
clearance

4, Testing front clutch

With front clutch assembled on oil
pump cover, direct a jet of air into
hole in clutch drum. See Figure AT-
84.

AT-41

Fig. AT-84 Testing front clutch

REAR CLUTCH

Disassembly

-®

)
AT313
1 Rearclutch drum 6 Snapring
2 Piston 7 Spnng retamer
3 Dished plate &  Dnwve plate
4 Coll spning 9  Drwven plate
S Retaining plate

Fig. AT 85 Sectional view of
rear cluteh

I Take oat snap ning 5y retaming
plate (6, drwe plate (8, driven plate
10 and dished plate @) Samne tech-
nique can be apphed as in disas-
sembling front cluich See Figure AT-
85.

2. Remove snap ring from coil

spring retainer. See Figure AT 86.

Fig AT-86 Remouving snap ring
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3. Blow out piston by directing a jet
of air into hole in clutch drum. See
Figure AT-87.

Fig. AT-87 Blowing oul piston

Inspection

Refer to page AT-4} for Inspection
of Front Clutch.

Assembly

Assemble in reverse the order of
disassembly. Dip all parts in clean
automatic transmssion fluid before
assembling. Note that the number of
drive and driven plates varies with type
of vehicle. For details, refer to “‘Serv-
ice Data & Specifications”.

1. After rear clutch is assembled,
check 10 be sure that clearance be-
tween snap ning (1) and retaining plate
@) is held within prescribed tolerances.
See Figure AT-88,

Specified clearance:
[0t 1.5 mm
(0039100059 1n)

ATI56

Fig. AT-88 Measuring ring (o plate
clearance

2. Teshing rear cluich

Install rear clutch on ol pump
COVET.

AT1B67

LOW & REVERSE BRAKE

Disassembly

1. Follow steps as described in page
AT-37 for Transmyssion Disassembly.
2. Blow out piston by directing a jet
of air into oil hole in clutch piston.

Inspection

1. Check drive plate facing for wear
or damage; if necessary, replace. Refer
to “Service Data & Specifications”™ for
tolerances.

2. Test piston return spring for
weakness Discard if weakened beyond
use.

3. Replace defective parts with new
ones

Assembly

1. After low & reverse piston 1s
installed, assemble thrust spring nng,

ceturn  spring, thrust washer and
one-way clutch inner race. Using
Hex-head Extension ST25570001

(ST25570000), torque hex-head slot-
ted bolt 1.3 10 1.8 hgem (94 10 13
t-1b)

2. Insent dished plate, driven plate,
drive plate and retaining plate into
transmission case 1n that order. Install
snap ring to secure the instaliation,

Note: The number of drive and driven

3. Without disturbing the abc
setting, check to be sure that clearas
between snap ring and retaining pl
1s within specified limits. If necessa
usc other plates of different thickn
until correct clearance is obtained.

Specified clearance:
080 101.05 mm
(003110 0.041 1n)

4. Blow compressed air into oil h
in low & reverse brake to test
definite brake operation as shown
Figure AT-90.

Fig. AT-90 Testing law & reu
br

SERVO PISTON

Disassembly

1. Blow out piston by directing 2
of air into hole in release-side
piston.
2. Remove servo
spring.

piston  ret

Inspection

Check piston for wear, damage
other defects which might interf
with proper brake operation,
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Anchor end pin

Band strut

Apply

Release

Return spring

Band tervo piston vtem

Assembly

1. Prior to assembly, dip all parts in
clean automatic transmission fluid.
Reverse disassembly procedure to
assemble brake.
2, Use extreme care to avoid dam-
aging rubber ring when installing seal
lace.
3. Blow compressed air from apply-
side of piston to test for definite
piston operation as shown in Figure
AT93.

Fig. AT-93 Testing piston
(Apply side)

4. Wuith apply-side of piston plugged
with thumb, blow compressed air into
cylinder from release-side as shown in
Figure AT-94. If retainer is raised a
little, it is an indication that attaching
bolts are loose, calling for retightening.

Band servo piston
Servo retainer

Brake band assembly
Transmission case

[an RN R -7 I TR N

Fig AT-92 Sectional view of servo piston

)

S
- //--
& '/ !
74 ’
Ziﬂm

Fig. AT-94 Testing piston
(Release side)

GOVERNOR

Disassembly

1. Separate governor from oil dis-
tributor by unscrewing attaching bolts.
2. To disassemble secondary gover-
nor, remove spring seat, spring and
secondary governor valve from valve
body in that order as shown in Figure
AT9sS.

Ta control valve @
{Governor
pressure (15)1

From control valve

[Line pressure ()] ATO090

4 Ol distributor
S Output shatt

1 Pnimary governor
2 Secondary governor
3 Governor valve body
Fig AT-95 Testing secondary
governor

AT-43

3. If primary governor 1s to be dis-
assembled for any purpose; remove
spring seat, primary governor valve,
spring and spring seat.

Inspection

1. Check valve for defective condi-
tion. Replace spring if found weaken-
ed beyond use. Deflective piston
should atso be replaced with a new
one

2 Examine to see if primary gover-
nor shdes frecly without binding.

3. To deternine if secondary gover-
nor s in good condition, blow air
under light pressure mto hole at “A™
and lhsten for noise hike that of a
model plane.

Assembhly

Reverse disassembly procedure to
assemble governor.

Note. Do not confuse primary gover-
nor with secondary governor. After
installation, check that spring is not
deflected.

oiL PUMP

Disassembly

. Free pump cover from pump
housing by removing attaching bolts.
2. Take out inner and outer gears
from pump housing.

Inspection

1. Inspect for wear or damage to
gear teeth. Replace rubber ring if
found damaged beyond use.

2. Using a straight edge and feelers,
measure pump and gear clearances as
follows:

e Clearance between inner (or outer)
gear and pump cover. See Figure
AT96.

Standard clearance.
002t00.04 mm
(0.0008 t0 0.0016 in)

[Replace if over 0.08 mm (0 0031
in).]

B e e —————— =
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AT 162

Fig. AT-96 Mecasuring clearance

e Clearance between seal ning and
ring groove. See Figure AT-97.

Standard clearance:
0.04 to 0.6 mm
(00016 to 0.0063 in)

Clearance

- Scal ring

—

' AT;GS

Fig. AT-97 Measuring clearance

Assembly

[. Set up pump housing with inner
and auter pump gears on it.

2. Using Oif Pump Assembling
Gauge ST25580000, install pump
cover to pump housing as shown in
Figure AT98.

ST25580000
s

o 2

Fig AT-98 Centering oil pump

i

3. Temporanly tighten pump secuc-
ing bolts.

— 1L

$T25580000 AT264

Fig. AT-99 Measuring runoul

5. Tighten pump securing bolts to
specitied torque 0.6 to 0.8 kg-m (4.3
105 3 ft-lv).

Note: Be sure to align converter
housing securing balt holes.

6. Again. chedk the runout of oil
pump cover,

Note: When former Qil Pump As-
sembling Gauge is to be used, make
a screw hole in side of it.

PLANETARY CARRIER

The planetary carrier cannot be
divided o its individual components.

[f any part of component 1s defec-
tive, replace the carrier as a unit.

Inspection

Check clearance between pinion
washer and planetary carrier with a
feeler. See Figure AT-100
e Standard clearance.

020t00.70 mm
{0.008 10 0 028 in)

Clearance

~

[Replace if over 0.80 mm (00
m).)

CONTROL VALVE

The control valve assembly consi
of many precision parts and requl
extreme care when it has to be
moved and serviced. It is good pract
10 place parts in a part rack so (
they can be reassembled in valve bg
in their proper positions. Added ¢
should also be exercised to prev
springs and other small parts fr
being scattered and lost.

Before assembly, dip all parts
clean automatic transmission tluid :
check to be certain that they are
of lint and other minute particles.
clutch or band is burnt or if
becomes fouled, the control valve
sembly should be disassembled :
flushed.

Disassembly

[. Remove bolts and nuts wh
retain oil strainer. Bolts may be
moved with a screwdriver, but it
recommended that Hexagon Wrer
HT61000800 and Spinner Han
HT62350000 be used. See Figure /
10},

H 16100800
Fig. AT-101 Disassembiing valve b¢

2 Remove altaching bolts, W
bolis removed, lower valve  bo
scparate plate, and upper valve bo
are tree for removal. See Figure A
102

Note: Do not allow orifice che
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Fig. AT-102 Removing separale plate

3. Pull out manual valve as shown in
Figure AT-103.

4. Remove adc plate. Take out
“lst-2nd™ shift valve, “2nd-3rd" shift
valve, pressure modifict valve and
three valve springs. See Figure AT-104.

-
>
%,

Pressure regulator sleave

Pressure regulator plug

-
Second lock valve

Inspection

I Check valves for sign of buming
and, il necessary, replace.

2. Check to be certain that oil
strainer is in good condition. If found
damaged in any manner, discard.

3 Test valve spnngs for weakened

AT170

ATI71

i T
HT61000800 ~ ¢ *
Fig. AT-104 Remouving side plate

?\ Spring seat
,_/

/ O%%

Pressure regulator wvalve

Prassure madifier valve

Note: Do not work it off with screw-
drivers. To avoid damaging machine
screws do not wark it off with
screwdniver.

5. Remove side plate; pull out pres-
sure regulator valve, second lock valve,
pressure regulator plug and two valve

Sp”ngﬁ
6. Remove side plate. With side
plate removed, solenoid downshift

valve; throtile back-up valve, vacuum
throttle valve, “2nd-3rd’ (uming valve
and three valve springs aie free for
removal

2nd 3rd uming valve

Vacuum throttle vatve

Solenod down shift valve

. Throttle back up vatve

Fig AT 105 Components parts of control valve

tension: il neeessary replace.
4. Examune for any sign of damage
or scorc marks on scparate plate If
left unheeded, oil will bypass correct
oil passages causing many types of
abnormahities in the system.

AT-45

5. Check oil passages in valve body
for agn of damage and other condi-
tions which might wnterfere with prop-
¢t valve operation,

6. Check bofts for stripped threads
Replace as required.

——‘“
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Valve spring chart

. Insialleg
Valve spring Wire dia. MCZT:OU No. of . Free length
mm (n) mm (in) active coil mm (n) Length Load
mm (in) kg (Ib)
1.3 6.0 15.0 324 26.5 5.5
Manual detent ,
(0.051) (0.236) (1.276) (1.043) (12)
1.2 10.5 13.0 43.0 235 2.8
Pressure regulator
. B (0.047) (0.413) (1.693) (0.925) 6.2)
) 04 8.0 5.0 18.5 2.0 0.1
Pressure modifier
‘ (0.0157) (0.315) (0.728) (0.354) (0.2)
. 0.6 6.0 16.0 320 16.0 0.625
Ist - 2nd shift '
' (0.0236) (0.236) (1.260) (0.630) (1.4)
. 0.7 6.2 18.0 41.0 17.0 1.40
2nd - 3rd shift
(0.0276) (0.244) (1.614) (0.669) 3.1
. 0.7 5.5 15.0 325 27.0 0.55
2nd - 3¢d timin
& (0.0276) 0.217) (1.280) (1.063) (1.2)
Throtile back-up 0.8 6.5 14.0 36.0 18.8 1.92
(0.0315) (0.256) (1.417) (0.740) (4.2)
. ) 0.55 5.0 12.0 22.0 12.5 0.60
Solenoid d hift
1@ Sownshd (0.0217) (0.197) (0.866) (0.492) (1.3)
0.55 5.0 16.0 33.5 21.0 0.60
Second lock
(0.0217) 0.197) (1.319) (0.827) (1.3)
. 0.9 5.6 14.0 26.8 19.0 2.19
Throttle relief
rotfie reie 0.0354) | (0220 (1.055) (0.748) (4.8)
. 0.23 4.77 12.0 15.5 1.5 0.01
Orifice check
{0.009) (0.188) {0.610) (0.453) (0.02)
. 0.45 8.3 5.0 21.8 1.5 0.215
Primary gove
y governor 00177) | (0327 (0.858) (0.295) (0.5)
0.7 8.5 5.5 25.2 10.5 1.10
{ S d
econcary governotl  9.0276) | (0.335) (0.992) (0.413) (2.4)
f
!
| 5 l— l'rec length . . .
| 3 Avinstalled.]  Asimstalled Assembly ifications when designated.
I = length temsion
t 2T Assemble in reverse order of disas- . Shde valve into valve body and
§ ‘ \ sembly. However, observe the follow- particularly careful that they are |
=4l e d — ing assembly notes. Refer to **Valve forced 1n any way.
e dia.

Sorine Chart™ and illuctratian in ac. Y Inctall <cide nlateac 1icine TArs
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Tightening torque:
0.25100.35 kg-m
(1.9 t0 2.5 ft-1b)

(

8725160000

HT61000800

AT173
Fig. AT-107 Installing side plate

3. install orifice check valve, valve
spring, throttle relief valve spring and
steel ball in valve body.

Note: Install check valve and relief
spring so that they are properly
positioned in valve body.

4. Install upper and lower valves.
See Figure AT-108.
Tightening torque:
0.25100.35 kg-m
{1.8 10 2.5 ft-b)

Reamer bolt tightening torque:
0.5t00.7 kg-m
(3.6 10 5.1 ft-Ib)

AT 47

HT61000800
AT174

Fig AT-108 Installing valve body

5. Install oil strainer,

Tightening torque:
025t00.35 kg-m
(1.8 to 2.5 ftb)
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TROUBLE DIAGNOSIS AND ADJUSTMENT

INSPECTION AND ADJUSTMENT

BEFORE TROUBLE DIAGNQSIS . ...... ..
TESTING INSTRUMENT FOR INSPECTION .
CHECKING OIL LEVEL..
INSPECTION AND REPAIR OF

OIL LEAKAGE ... ... ... .. ... ..

CHECKING ENGINE IDLING

REVOLUTION ... ... ... ... .. ..
CHECKING AND ADJUSTING KICKDOWN
SWITCH AND DOWNSHIFT SOLENOID .
INSPECTION AND ADJUSTMENT OF

MANUAL LINKAGE |

CHECKING AND ADJUSTING INHIBITOR

SWITCH
STALL TEST

Since most autormnatic transmission
troubles can be repaired by simple
adjustment, do nol disasssmble 1m-
mediately.

Firstly anspect and adjust the auto-
matic transmission 1n place utilizing
the “Trouble Shooting Chart”.

If the trouble can not be solved by
this  procedure, remove and disas-
semble the automatic transmission. Jt
is advisable to check, overhaul and
repair each part in the oider hsted in
the “Trouble Shooting Chart™.

. In the “Trouble Shoatng Chart”
the diagnosi ilems are arranged ac-
cording to difficulty from easy to
difficult, therefore please follow these
items. The transmission should not be
removed, unless necessary.

2. Tests and adjustments should be
made on the basis of standard values
and the dala should be recorded.,

INSPECTION AND
ADJUSTMENT
BEFORE

TROUBLE DIAGNOSIS

TESTING INSTRUMENT FOR

3. Oil pressure gauge

It 15 convenient to install these
instruments in a way that allows meas-
urements to be made from the driver’s
seat,

CHECKING OIL LEVEL

In checking the automatic transmis-
sion the oil level and the condition of
oil around the oil level gauge should be
examined every 5000 km (3,000
miles). This is an casy and effective
trouble shooting procedure since some
changes in ol condition are oflen
linked with developed troubles,

For instance:

Lack of o1l causes defective opera-
tion by making the clutches and
brakes slip, resulting in severe wear.

This 1s because the oil pump sucks
aie causing oil foaming, thus rapidly
deteriorating the oil quality and pro-
ducing sludge and varnish.

Excessive o1l 1s also bad because of
o1l foaming caused by the gears stirring
up the oil During high speed driving
excessive o1l in the transmission often
blows oul from the breather

CONTENTS
ROAD TEST ... ..... ... ..... A
AT-48 CAR SPEED AT GEAR SHIFT A
AT-48 CHECKING SPEED CHANGING
AT-48 CONDITION . e A
CHECKING ITEMS DURING SPEtD
AT-49 CHANGE .. ... oo oA
SHIFT SCHEDULE ................... A
....... ATl 49 LINE PRESSURE TEST ................ ... A
LINE PRESSURE (governor feed pressure) .. A
AT-49 JUDGEMENT IN MEASURING LINE
PRESSURE ... ... ... . o i, A
AT-49 TROUBLE SHOOTING CHART .. .......... A
INSPECTING ITEMS . ... ... ... ........ A
_____ AT-49 TROUBLE SHOOTING CHART FOR 3N718
______ AT 50 AUTOMATIC TRANSMISSION . ... . A
____ AT-50 TROUBLE SHOOTING GUIDE FOR 3N71B
________ AT-50 AUTOMATIC TRANSMISSION . . ... .. . . A

ing temperatures [oil temperature
1o 80°C (122 o 176°F). Appr
malely ten-minute of operation
raise the temperature to this ran
and engine 1dling conditions are sl
lized. Then, apply the brakes
move the transmission shift |
through all drive positions and pla
in ‘park “P"" position. In this ins
tion, the car must be placed ona |
surface.

The amount of the o1l varies
the temperature. As a rule the oil |
must be measured afler 1its temy
ture becomes sufficiently high

1. Fill the oi to the hne “'H".
difference of capacities between !
“H" and “L” is approximately
hter (% US.pt., ¥% lmp.pt)
therefore, do not to fill beyond
line “H™.

2. When topping-up and char
ou, care should be taken to pre
msxing the ol with dust and water

tnspecting oil condition

The condition of oil sticking to
level gauge indicates whether to c
haul and repair the transmissior
look for the defective part.

If the o1l has deteriorated 1
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In these cases, the lransmission must
be replaced.

Notes:

a. In checking oil level, use special
paper cloth to handle the fevel
gauge and be careful not to let the
scraps of paper and cloth stick to
the gauge.

b. Insert the gauge fully and take it
out quickly before splashing oil
adheres to the gange. Then observe
the level.

¢. Use automatic transmission fluid
having “DEXRON™ identifications
only in the 3N71B automatic trans-
mission.

d. Pay attention because the oil to be
used differs from that used in the
Nissan Full Automatic Transmis-
sion 3IN71A. Never mix the oils.

INSPECTION AND REPAIR
OF OIL LEAKAGE

When oil leakage takes place, the
portion near the leakage is covered
with otl, presenting difficulty in
detecting the spot. Therefore, the
places where oil seals and gaskets are
cquipped are enumerated helow

1. Converter housing

e Rubber nng of o1l pump housing.
e Ol seal of oil pump housing.

o Oil seal of engine crankshaft.

e Bolts of converter housing to case.
2
[ ]

Transmussion and rear extension
Junction of transmission and year
extension.

Qil cooler tube connectors,

O1l pan.

8 Oil-pressure inspection holes (Refer
to Figure AT-112)).

e Mounting portion of vacuum dia-
phragm and downshift solenoid.

e Breather and o1l charging pipe.

e Speedometer pmton sleeve.

o Ol seal of rear extension,

To exactly locate the place of oil
leakage, proceed as follows:

o Place the vehicle in a pit, and by
sampling the leaked oil, determinc if it
1s the torque converter oil. The torque
converter oil has a color like red wine,
so tt is eauly distinguished from engine
o1l or gear o\

o Wipe off the ledking o1l and dust
and detect the gpot of od teakage Use
nonflammable organic solvent such as
carbon tetrachloride for wiping.

& Rumse the oil temperature by op-
erating the enginc and shift the lever
to “D" to increase the o1l pressure.
The spot of o leakage will then be
found more easily.

Note: As oil fcakage from the breath-
er does not take place except when
running at high speed, it is impos-
sible to locate this leakage with
vehicle stationary.

CHECKING ENGINE IDLING
REVOLUTION

The engine 1dling revolution should
be properly adjusted.

If the engine revolution 1s too tow,
the engine does not opetate smoothly,
and if too high, a strong shock or
creep develops when changing over
fram “N" to “D”" or “R"

CHECKING AND ADJUSTING

KICKDOWN SW{TCH AND
DOWNSHIFT SOLENOID

When the kickdown operation s
not made properly or the speed chang-
ing potnt js too high, check the kick-
down switch, downshift solenard. and
wiring between them. When the 1gns-
tion key is posihoned at the st stage
and the accelerator pedal 18 depressed
deeply, the switch contact should be
closed and the solenoid should chek If
it does not click, 1t indjcates a defect
Then check each part with the testing
instruments. See Figure AT-109

Fig AT-103 Doumnshift solenowd

Note: Watch for oil leakage from
transmission case.

AT-49

INSPECTION AND

ADJUSTMENT OF MANUAL
LINKAGE

The adjustment of manual linkage
18 equally important as “lnspection of
Ol Level™ for the automatic transmis-
sion. Therefore, great care should be
exercised because incorrect adyustment
will result mn the breakdown of the
transmission.

Inspection

Pull the selector lever toward you
and turn 1t as far as “P”" to 1" range,
where clicks will be felt by the hand.
This 18 the detent of manual valve 1n
the valve body, and indicates the
correct position of the lever,

Inspect  whether the pointer of
selector dial corresponds to this point,
and also whether the lever comes in
alignment with the stepping of post-
tion plate when it s released

Adjustment

This procedure can be accomplish-
ed by referring to page AT-34 for
Removal and Installation

CHECKING AND ADIJUSTING
INHIBITOR SWITCH

The inhibitor switch lights the re-
verse lamp 1 the range “R"™ of the
transnussion operation and also rotates
the starter motor in the ranges “N™
and “P".

/f\

N @

@\J::; Ci)_)

1M ®

Inhibitar switch 6
Manual shafi 7 Washer

Washer 8 Inhibitor switch
Nut 9 Range select lever
Manual plate

Fig AT 110 Construction of inhibitor
swilch

O

AT109

Nut

[T -~ TN
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Clieck whether the reverse lamp
and the starter motor operate normal-
ly in these ranges. If there 1s any
trouble, first check the linkage If no
defect 1s found in the linkage, check
the inhibitor switch,

Separate the manual lever from the
remote control selector rod and turn
the range select fever ta “N”.

Note: In the position *N"' the slot of
the manual shaft is vertical.

Using the tester, check the two
black-yellow (BY) wires from the in.
hibitor switch in the ranges “N™ and
*P" and the two red-black (RB) wires
in the range “R” for continuity. Turn
range select lever in both directions
from each lever set position and check
each continuity range. It is normal if
the electricity 1s on while the lever is
within an angle of about 3® on both
sides from each lever set line. How-
ever, if its continuity range 1s obvious-
ly unequal on both sides. adjustment 1s
required.

If any malfunction 1s found, un-
screw the fastening nut of the range
selector lever and two fastening bolts
of the switch body and then remove
the machine screw under the switch
body. Adjust the manual shaft correct-
ly to the postition N by means of the
selector lever. (When the slot of the
shaft becomes vertical, the detent
works to position the shaft correctly
with a clicking sound.)

Move the switch slightly aside so
that the screw hole will be aligned
with the pin hole of the internal rator
combined with the manual shafl and
check their alignment by serting a
1.5 mm (00591 in) diameter pin into
the holes. If the ahgnment is correct,
fasten the swiuch body with the bolts,
pull out the pin, ughten up the screw
in the hole, and fasten the selector
lever as before. Check the continuity
again with the tester If the malfunc-
tion still remains, replace the inhibior
switch,

STALL TEST

-~ Y « Y . S

vehicle is held in a stalled condition.
The carburctor is in full throttie opera-
tion with the selector lever in ranges
"D, 2" and “1™ respectively. Com.
pare the measured results with the
standard values.

Components to be tested and
test items

1. Clutches, brake and band in trans-
mission for slipping

2. Torque converter [or proper func-
tioning

3. Engune for overall properly

STALL TEST PROCEDURES

Before testing, check the engine oil
and totque converter oil, warm up the
engine cooling water to suttable tem-
perature by runmng at 1,200 rpm with
the selector lever in the range “P” for
several minutes. Warm up the torque
converter oil to suitable temperature
[60 to 100°C (140 to 212°F)].

1. Mount the engine tachometer at a
location that allows good wsibility
from the driver’s seat and put a mark
on apecified revolutions on the meter
2. Sccure the {ront and rear wheels
with chocks and apply the hand brake.
Be sure to depress the brake pedal
fumly with the left fool before de-
pressing the accelerator pedal.

3. Throw the selector lever into the
range “D".

4. Slowly depress the accelerator
pedal untl the throtile valve 1s fully
opened. Quickly read and record (he
engine revolution when the engme
begins to rotate steaddy and then
release the accelerator pedal.

5. Shift the selector lever to “N”
and operate the engine at approxi-
mately 1,200 rpm for more than one
minute to coal down the torque con-
verter o} and coolant.

6. Make similar stall tests in ranges
"27. 41" and “R”,

Note: The stall test operation as speci-
fied in item (4) should be made
within five seconds. If it takes too

1. sl - 0 0 . e mnd Lo

test for the four ranges D", "
ul nand \an‘

JUDGEMENT

1. High stall revolution more tl
standard revolution

4f the engine revolution m s
condition s higher than the stand
vatues, i1t indicates that one or m
clutches in the transmissian
shpping and, therefore, no further
isrequired.

For the following abnormali
the respective causes are presumed

e High rpm in all ranges . .. Low
pressurce
High rpm in “D™, "2 and 17
normal rpm in “R™ . . Rear clt
slipping
e High rpm in “D” and *2"
normal rpm in “1".. One-
clutch slipping
e High rpm in "R™ only., Fy
clutch or low and reverse br
shpping
To determine which s slipp
front clutch or tow and reverse br:
a road test 1s needed
if, whie coasting, after star
with the lever in “1" range, en
braking does not work properly,
low and reverse brake is shpp
Otherwise, the front cluich is shpp
Shipping of the band brake is ¢
cult to ascertain. However if it oc
with the lever in “2”" range, en
revolution increases up to the s
level as in "Ist™ range. It 1s imposs
ta check 1 in the stall test.

2. Standard stall revolution

It the engine revolution 1n
conditton 15 withan  the  stand
values, the control clements are r
mally operating in the ranges
“2”, e and “R".

Also, he engme and one\
cutch of the torque converter
normal in performance and operat

The one-way clutch of the tor
converter, however, sometimes stic
This 1s deternuned in the road test,

T [ ower stall revolution than <ta
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values, it indicates that the engine s in
abnormal condition or the torque con-
verter's one-way clutch 1s slipping.

4. Others

(1) If the accelerating performance
is poor until vehicle speed of approxi-
mately S0 km/h (30 MPH) s attained
and then normal beyond that speed, it
can be judged that the torque con-
verter's one-way clutch is slipping.

(2) If the torque converter's one-
way clutch sticks, vehacle speed can
not exceed approximatcly 80 km/h
(50 MPH) 1n the road test. In such a
case, the torque converter oil tem-
perature rnises abnormally and so
special care 1s required.

(3) If the transmission does not op-
erate properly at all vehicle speeds, it
indxcates poor engine performance.

CAR SPEED AT GEAR SHIFT

ROAD TEST

An accurate knowledge of the auto-
matic transmission is required for an
exact diagnosis.

It is recommended that a diagnosis
guide chart with the standard vehicle
speeds for each stage of the up- and
down-shiftings be prepared. Measured
vehicle speeds are to be filled in the
adjoining column after each testing,

Also it is advisable to mount a
stopper for positioning the throttie
opening.

Thr(o_t:rllemog;)nmg Gear shift Car speed ** km/h (MPH) Propeller shaft rpm
D, — D, 57to 73(35 to 45) 1.720 10 2,220
Kickdown D, — D, 101 to 117 (63 to 73) 3,060 to 3,560
(0) D, - D, 106 to 90 (66 to 56) 3,220 10 2,720
D, —» D 57to 41 (35 to 25) 1,730 to 1,230
D, > D, 13to 30( 8to19) 400 to 900
D, = D, 47 t0 63 (29 to 39) 1,410 to 1,910
Half throttle
(200) D, - D,or 38 to 22 (24 to 14) 1,160 to 660
D3 - Dl
D, —» D, 23 Max. (14 Max.) 700 Max.
Full “Eg‘;“le , — 1 5910 43(37 t027) 1,800 to 1,300
Minimum throttle
(450) L, - 59to 43(37t027) 1,800 to 1,300

*1 Reduce the speed by shifting to “1” range from “D” range
(output shaft 2,000 rpm).

calculated by the following formula;

x 1,000

The ratio of circumference of a circle to its diameter: 3.14

Note:  Car speed can be
2 xwxr x Nyx60
VvV =
R,
where, V = Car speed (km/h)
Np= Propeller shaft revolution (rpm)
R,= Final gear ratio
r = Tire effective radius (m)
rit =
¥*: Rp =3.545
r =0.306
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CHECKING SPEED
CHANGING CONDITION

The driver's feeling dunng gear
changes should also be checked atten-
tvely.

1. A sharp shock or unsmoothness 1s
felt during 2 gear change.
2. A gear change 1s made with a long
and dragging feeling.

These indicate that the throttle
piessure 18 too low or some valve
connected 1o the thiottle 1s defective.

CHECKING ITEMS DURING
SPEED CHANGE

1. In “D" range, gear changes, D,
—* D, — D, are effected. In “R”
range, the speed does not increase

2. The kickdown operates properly.
3. By mowving the fever rom D7 Lo
“17 gear changes Dy — 2(1,)—> 1
are etfected. In the ranges "I, and
“1,”, the engine braking works prop-
erly.

4 In 1" the speed does not n-
Credse.

S.  Should be quickly fixed at *27
vange.

6. In “P”, vehile can be parked
properly.

If any malfunchion occurs in second
gear duning the road test, that s, if
vetucle shakes, drags or shngs whie
stufting up from “D,”, dicectly to
“D3’ or n shifting up lrom "D, to
“D,”, the brake band should be ad-
susted [ these troubles remawn after
the brake band s adjusted, check the
servo piston seal for oil leakage,

SHIFT SCHEDULE

[
T 12 T3
Kickdown range ) 143
(Full throctle) —— 77 _ ! - T
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0 500 1.000 1,500 2000 2500 3,000 3,500
Output shalt speed (rpm)
kmfh 0 10 20 0 a0 50 50 70 80 9 100 10 120
MPH © 10 20 0 © 50 ) 70

Car speed R, =3545 (=006

Fig AT-111]

Shuifi schedule for long whevlbase mo

LINE PRESSURE TEST

When any slipping occurs in cluich
or brake, ar the feeling dunag a speed
change 15 not correct, the line pressure
must be checked.

Medsuning line pressure is done by a
pressure gauge attached to (wo pres-
sure measunng holes after removing
blind plugs located at transimission
case. Sce Figure AT-112.

The line pressure measurement is
begun at idling and taken step by step
by enlarging the throttle opeming

1 A sharp shock mn up-shifting or
too high changing speeds are caused
mostly by too Iugh throttle pressure.
2 Shppmy or incapability of opera-
von 1s mosily due to oil pressure
leahage within the gear trains or spool
valve

Line pressure
Governor fced
Servo releasc pressure

1
2
3

Fig AT 112 Measuring line pres:
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LINE PRESSURE (GOVERNOR FEED PRESSURE)

. At cut back point [under After cut back {over
Range Tl};rncﬁfle"?[ii?gmg approximately 13 kq]/h (9 MPH)] approxin'mely 40 kn21/h (25 MPH)]
Umit: kg/cm® (pst) Unit. kgfem? (ps1)
Full throttle 0 11.0to 13.0 (156 to L83) 7.5t0 8.5(107 to 121)
g Minimum throttle 450 30to 40( 4310 57) 30to 4.0( 43to 57)
Full throtte 0 12.0t0 14.0(171 to 199) 7.5t0 9.0(107 to 128)
? Minimum throttle 450 7.5to 14.0 (107 to 199) 7.5to 9.0 (107 to 128)
Full throtile 0 B 21.0 to 24.0 (299 to 341) 21.0 to 24,0 (299 10 341)
h Minimum throttle 450 30to 7.5( 4310107} 30to 7.5( 43t0107)
Notes: a. The line pressure during idling corresponds to the oil pressure before cut down at minimum throttle.

b. The oil pressure “‘After cut back™ means that after the pressure modifier valve has operated.

JUDGEMENT IN MEASURING
LINE PRESSURE

I. Low 1dling line pressure in the
ranges “D”, “27 17, “R” and “'P".

This can be attributed to trouble 1n
the pressure supply system or too low
output of power caused by

(1) A wornoi pump

(2) An oil pressure leak n the ol
pump, valve body or case

(3) A stuckmng regulator valve

2. Low idling, line pressure n cer-
tain ranges only

This 1s presumably causcd by an ol
teak in the devices or wircuits con-
nected to the relevant ranges.

(1)  When there 1s an oil leak in the
rear clutch and governor, the line
pressure in D', “27 and “1"7 are low
but the pressure is normal in “R”.
(2) When an ol leak occurs in the
low and reverse brake circuit, the line
pressure in “R™ and “P™ are low but
the pressure 1s normal in “D", 2™ and
e
3. Hugh idling line pressure

This (s presumably caused by an
increased  vacuum  throttle pressure
owing to a leak in the vacuum tube or
diaphragm or by an increased line

pressure due to a sticking regulator
valve,

Vacuum leakage 15 checked by
directly mcasuring the negative pres-
sure after removing the vacuum pipe.

A puncture of the vacuum dn-
phragm can be easily ascertamed
because the torque conveiter od s
absortbed into the engine and the
exhdust pipe emits white smoke.

4. ltems to be checked when the
hine pressure 15 ncreasng

In this check, the Tme pressure
should be measured with vacuums ol
450 mmHg and O mmHg in accordance
with the stadl test procedure.
(1) [If the line pressure do not an-
crease despite the vacoum decrease,
check whether the vacuum rod s
incorporated.
(2) If the line pressure do not meet
the standard, 1t 1s caused mostly by a
sticking pressure regulating valve, pres-
sure regulating valve plug, or amphfier

TROUBLE-SHOOTING
CHART

INSPECTING ITEMS

). Inspection with automatic trans-
mission on vehicle

AT.RR

O1l level

Range select Iimkage

Inhubttor switch and wiring
Vacuum diaphragm and piping
Downshilt  solenoid, kickdown
switch and wiring

Mo 0w >

F Legmedling rpm

G Oil pressure (throttle)

H Engmne stall rpm

[ Rear lubncation

J Control valve (manual)

K Governor valve

L Band servu

M Transmussion air check

N Ol quantity

O lgnition switch and starter motor
P Lngine adjustment and brake in-

spection

2 Inspection after inspecting auto-
matic transmission on vehicle.,

m Rear clutch

Eront Jutch

Band brake

Low and reverse brake

O1l pump

Leakage of od passage

One-way clutch of troque converter
Onc-way clulch of transmisston
Front ¢cluich check ball

Parking hink age

Planctary gear

< X g T € — v .0 3

R R R R R BRRRRRRRRRRRRRBREREEBBEEEBEEBBEEwEE
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TROUBLE-SHOOTING CHART FOR 3N71B AUTOMATIC TRANSMISSION

(The number shown below indicates the sequence in which the checks should be taken up.)

/
Trouble ABCD|EFGH|[IJKL MNOP|mngr|stuv|wx:
H ungr Ap»
Engine does not start in “N”, “P o3 |1
ranges.
Engine starts in other range than “N” 12
and ‘.P". ‘ ‘
Sharp shock in shifting from "N to RS FE U T DU I ()

D" range. .

Vehicle will not run tn D™ range (but
runs in “2”7,*1” and “"R" ranges).

Vemcle will not runn “D”, 1”7, 2"
ranges (but runs in “"R” range). 12..|..4.].5..(63.7|®...]. @. ..
Cluich slips. Very poor acceleration.

Vehicle will not run in *R™ range (but

runs in “D7, 027 and 1T ranges.) 12..]. .3.].5..l64.. |0®. @ .@..|O.

Clutch slips. Very poor acceleration.

Vehicle will not run in any range. 12..|..3.].5..l64a..]....|00. .} ®
Clutches or brakes slip somewhat 12 6 3 5 7 4 ®®

in starting. ' o

Vehicle runs in “N” range. N R N T e - S (O

Maximum speed not attaned. 1 2 45 7 6 3.8 | ODQEH D .
Acceleration poor. I

Vehicle braked by throwing leveciato |, . |, . . 3|21, . |®.®.|....]|].®
“R" range.

Excessive creep. A D I

No creep at all. 12..].3..].5..].4..|®®..!©00.

Failure to change gear fram “2nd” ) 2 |3 5 68|74 ®

to *3rd”. ' ' R '

Failure to change gear hom ** 1y™ t.2103.. . |. s6s8l74.. ]| ®. .

to “2nd™,

Too high a gear change point from

©| o |9|eo

“Ist” to “2nd”, from **2nd" to ... 112 . 3.1].56 .{. 4.
“3rd”.
Gear change directly from *1st” to o 243, B,

“3rd™ occurs.




Automatic Transmission

Trouble ABCD |EFGHI|I JKL|MNOPimngr|(stuv]|wzxy
Too sharp a shock in change from 1 p) 4.5 3. . ®.
“Ist” to “2nd”.
Too sharp a shock in change frem 1l2. 3. 9. 5| 4. . ®.
“2nd" to “*3rd".
Almost no shock or clutches
shipping in change from *“1st" to 12.3 4 . 6. 8|7 5. ORI E
“2nd",
Almost no shock or slipping 1n
change from “2nd" to “3rd"". 12.3 4 . 6. 8|75, NOX .. @ .
Engine races extremely.
Velucle braked by gear change from
2. 1. . . .
I.IS(” (o “2nd“_ @ @ @
Vehicle braked by gear change from
“2nd" IO Il3rd)" 3 . 2 1 L] » @ .
Failure 10 change gear from
» 5 1 346|572, NOIOBEROR
“3rd" 0 “2nd".
tl’) AR
Fallure‘fo change gearfron:‘ -r|1‘d 1 146|592 . LD, L ®
to “*1st” or from *“3rd" to “Ist™.
Gear change shock felt during
deceleration by releasing 1.2]3. 4 586 . D
accelerator pedal.
Too high a change point from
“3rd"” to“2nd”, from “2nd" to 1.2|8. 4 56 . ®.
“1st™,
Kickdown does not operate when
depressing pedal in 314" within 20 1. 45 . 3. . ®. D
kickdown vehicle speed.
Kickdown operates or engine over-
runs when depressing pedal in
"“3rd™ beyond kickdown vehicle 1. 2 3 . 56 . 74. - ®- JOR
speed limit
Races extremely or slips in changing
from “3rd"" 10 “2nd"* when 1 2 . 4. 6|53, D®.|.0@. @ .
depressing pedal
Failure to change from *3rd™ to *2nd”
when changing lever into 2" range. L 2 4.5 3 MONOR
Gear change from “2nd" 10 “ U™
or from "“2nd" to “31d"" in 2" 1. 2.].3.
range.
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Trouble

ABCD

EFGH

I JKL

MNOP

mngqr

stuy

w

No shock at change from "1 to *2"
range or engine races extrerely.

12 .3

Failure to change from *3rd” to *2nd”
when shifting lever into “1” range.

. ®® .

Engine brake does not operaie
“1" range.

5 3.

Gear change from “Ist™ 10 “2nd”
or from *“2nd” to “3rd” In 1"
range.

Does not change from **2nd"
lO "151" ln ul" range

1 2.

456

73.

Large shock changing from “2nd"”
to “Ist” in **1"” range.

Vehicle moves when changing

into “P" range or parking gear does
not disengage when shifted out of
“P™" range.

Transmission overheats.

34

26.8

- @O

20349 -

Qil shoots out during operation.
White simoke emitted from exhaust
pipe during operation.

56

2 7.

8 4 .

- @D

PR®-

Offensive smell at oil charging pipe.

QWE®

U

Transmission noise in "“P" and “N”
ranges.

Transmission noise in “D”, *2™, "
and “R" ranges.
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TROUBLE-SHOOTING GUIDE FOR 3N71B AUTOMATIC TRANSMISSION

Order Test item Procedure

Checking 1. Oil level gauge Check gouge for oil level and leakuge before and after each

test.

2. Downshift solenosd Check for sound of operating solenoid when depressing
accelerator pedal fully with ignition key “ON”.

3. Manual linkugs Check by shifting into “P**,“R™, “N, “D", 2" and “I"
ranges with selectar lever,

4. Inhibitor switch Check whether starter operates in “N” and “'P" ranges only
and whether reverse lamp operates in “R™ range only.

5. Engine idling rpm. Check whether 1dling rpm meet standard.

6. Vacuum pressure of vacuum Check whether vacuum pressure is more than 450 mmHg

pipe. in 1dling and whether 1t decreases with jncreasing rpm.

7. Opecation in each range. Check whether transmission engages pasiuvely by shifting
llN\‘_-' llD\" ltN\'-_’ ;‘2)\] “N“_—"ll" and “N“._’“R" range
while idling with brake applied.

8. Creep of vehicle. Check whether there is any creep in “D”, *2", “I* and
“R" ranges.

Stall test 1. Oil pressure L :fore testing. Measure line pressuresin “D”, “2" “1” and “R" range while

idling.

2. Stall test. Measure engine rpm and line pressure in “D", *2”°, “1" and
“R" ranges during full throttle operation.

Notes:

a. Temperature of torque converter oil used in test should
be from 60° to 100°C (140° to 212°F) i.e., sufficiently
warmed up but not overheated.

b. To cool oil between each stall test for “D™, **2”, «“1*"
and “R™ ranges, idle engine, i.e., rpm at about 1,200
rpm for more than 1 minute in “P" range. Measurement
time must not be more than 5 seconds.

3. Oil pressure aflter testing Same as item 1.

Road test 1. Slow acceleration, Check vehicle speeds and engine 1pm i shifting up 1st—
Ist— 2nd Ind runge and 2nd -+ 31d range while running with lever m
2nd—3cd “D" range «nd engine vacuum pressure of about 200 mmHg.

2. Quick acceleration, Same as item | above except with cngine vacuum pressurg

}st—>2nd of O mmHg (i.e., in position just before kickdown.).
2nd—3rd

3. Kick-down operation, Check whether the kickdown operates and measure the time

3rd—>»2nd or 2nd — Ist

delays while running at 30, 40, 50, 60,70 km/h (19,25, 31,
38,44 MPH) in “D, "’ range.

AT-57
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Order Test item Procedure
4. Shift down, Check vehicle speeds and engine rpm in shifting down fre
Dy—D;—D, 3rd — 2nd — )st (sequentially) while coasting wi
accelerater pedal released in "Dy " range and engine vacuu
pressute of about 450 mmHg.
S. Shift down, Check for shifting down Dy —»1; and engine braking, a
Dy—1;—l, further for shifing down 1, —»1, and engine braking, af’
stufting the lever into *'I" range with the accelerator pec
released and the engine vacuum pressuce of 0 mmHg wh
driving at about 50 km/h (3} MPH) in "D;" range.
©. Shift down, Check for quick shifting down Dy —»2 and engine braki
D;—2 after shufting the lever into “*2" range while driving al abc
50 kun/h (31 MPH) in “D;™" range.
Further, check for locking of the transmission in 2nd |
rat1o regardless of vehicie speed.
7. Shift up, Check for failure of the transmission to shift up duri
[, —1, acceleration, when starting n 1" range.
8. Shift up or down when start- Check the transmission for not shifting up or down dur
ing in “2” range. acceleration or deceleration, when stacting in 2" range.
9. Parking. Confirm that vehicle will not move on grade when shift
10 "‘P*" range.
Others Abnormal shock, ail leakage.

Enter into record conditions observed aurning these te:
such as gear noise, abnormal clutch noise and accelerati
performance.
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SERVICE DATA AND SPECIFICATIONS

General specifications
Automatic tranSmission MOE]l .o....ooooi oo e e e e 3N7IB
Stall tOrQUE TALIO  o..ovcee vttt et et ettt et ettt et s ettt saaessreens s 20:1

Transmission gear ratio
Ol e e e b et eemee e 2458

(0] I R e L e L e et et e Ser et Ee s et en en saneeonteeh e e et nennare e anen emne oo Automatic transmission fluid
“Dexron” type

Ol CAPACILY .ottt ettt em e e et erets e e e et an s e e s sennen e ataseenenan 5.5 liters (5 26 US qts, 4 Imp gts)
Approximately 2.7 liters (2 3¢ US qts,
2 3§ Imp qts) in torque converter

Specifications and adjustment

Automatic transmission assembly
Model cuode NUMDbEr ... e e X2T10

Torque converter assembly
Stamped mark on the T/C ...t sseiseranes. 200D

Front clutch
Number of drive plates ..o e 3
Number of Griven plates ... oo s e e oo 3
Clearance MM N) (s s 16 t0 1.8 (0,063 to 0071)
Thickness of relaining plate mm () .. oot oo eeeeeeees . 1006 0.417)
10.8 (0.425)
11.0(0.433)
11.2(0.441)
11.4 (0.449)
11.6 (0.457)
Rear cluich
Number 0l drive Plates ......ovoiivsii et ettt nreens S
Number of driven plales ... .o oot it e eeeeeeeseenien S
(Clearance MM (IN) i e b 1.0 to 1.5 (0.039 t0 0.059)

Thickness of retaining plate MM (IN) .cooccvcs e, 8.35 (0.329)
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Low & reverse brake
Numbec ol drive plates o e e e e e e e i S
Number of driven plares rreens e 4 4 e rerete e e e e eenn e e e 0 D
Clearance MM {IN) e e e s cvieeeee e+ .. 080t 1,05 (0.0315 to 0.041

Thickness of retaining plate  mm (in) . ... . oo vt v s e e . . 7.8 (0.307)

8.0 (0.315)
8.2 (0.323)
8.4 (0.331)
8.6 (0.339)
8.8 (0.346)

Brake band

Piston size mm (in)
Big dia. i i e e e v e e, . 12(2.83)

Control valve assembly

Stamped mark on stratoer . ... . L o . e e e eeieiiieees . NS

Governor assembly

Stamped mark on governor body ... ... .. M33

Engine idling and stall revolution

[AUNE TEVOIULION TPl oottt s e s 22 700 at “D” position

Stall revalution rpm rveernaneeen 2 2,100010 2,400

Tightening torque kg -m(ft-ib)

Drive plate 10 crankshalt ..ot e oo sreeenreisisise e, 14.01016.0 (101 10 116)
Drive plate 10 tOrquUe CONMVELTET  ....rcvviv ceevviiririerenes + veeeensissereceeeecesnnnseneerenereencernes $.010°5.0 (29 10 36)
Converter housing to engine ... ..o cieiriiies ceire rre eeeeeeieeee e evreernrveerninnnne e 401050 (29 10 36)
Transmission case to converter housing ..............c.coveeremeiminernis scereersreecicrnncnn o 4510825 (33 t0 44)
TransmIssion Case 10 ear EXTEMSION  «ooer « wrevrereers vemrmrees wermre seerrerassars savers saeee o ne e 201025 (14 to0 18)
Oil pan 10 LrANSMISSION CASE .. ..vervcerirccierene « everns craee erernins o eininsnsnsninnnes senees o 0.9 1007 361051)
Servo piston retainer 10 tranSMIsSION CASE ... .oocoocvencncccerers veern cor crecsrmniiins + e 05 10°0.7 (3.6105.1)
Piston stem (when adjusting band brake) ... ..o i e s v - s 121015 (8.7 10 10.8)
Piston stem lock nut . e e et e e eeeeeeiieeiiea e e v 1,510°4.0 (11 1029)

One-way clutch inner race tO ANSISSION CASE  wvvvvve wernvrs worors oo wver wrr wsncninrnnnne o 1.3 10 18 (9.4 10 13)
Contro) valve body 10 LIANSMISSION CASE  +evvvevuvcrvines weverervnrrennrnes o crassnrmrnisanmsnenens. 0.55100.75 (4.0 10 5.4)
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Oil strainer to lower valve body ..o e e e s 0.25t00.35 (1.8t02.5)

Governor valve body 10 0l diStrbutor oo covies o s e e e 0510107 (3.6105.1)
Oil pump housing t0 0i) PUMP COVET oo onrir + e s - 0.6 10 0.8 (4.3 105.8)
Inhibitor switch 10 LransSmMiSSion CASE  «rovvrevine w0 wo o o corriceene s s e eeeee e rennee e 023 100.7 (3.6t05.1)
Manual shaft 10CK UL oveee cioiiieciieiiies +eie veie e e e e o e e e e e e e e . 3.0 10 4.0 (2210 29)
Oil cooler pipe to transmission case STV TR TV CUPUPUTPTRPTITPRRC X ¢ i (o B (22 to 36)
Test plug (oil pressure ingpection hole) .. ... .. i e o e 1A tO 21 (10 to 15)
Support actuator (parking rod inserting position) to rear extension ... .. ... ... ... 0810 1.1 (5.8 8.0)

* Turn back two turns after tightening.
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SPECIAL SERVICE TOOLS

Tool number For Referen
No. & Description use page of
tool name on figure N
1. | ST25055001 Use for checking hydraulic pressure 3N71B | Fig. AT-
(§T25050001) Q and
Qil pressure gauge @ X BNZ?
set
A
i
\ _ SE119
2. | STO7870000 Use for setting transmission 3N71B | Page AT
- A/T
Transmission
case stand
SE120
3. | 8T25850000 Use for removing oil pump 3N71B | Fig. AT-
Slidi and
liding hammers INTIA
A/T
CR D= /
w) ==
SE121
4. | §T25420001 Use for assembling or disassembling front and rear clutch 3N71B | Fig. AT-
(ST25420000) and Fig. AT-
3NTIA
Clutch spring A/T
compressar
sE122
5. [ GG91060000 Use for hghtening correct torque 3N71B | Fig. AT-€
Max. torque* 4.6 kg-m (0.33 {1-1b) and
Torque wrench Drive angle 3/8" square 3IN71A
A/T

=€
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Tool number For Reference
No. & Description use page or
tool name on figure No.
6. | §T25490000 Socket extension to connect torque wrench (GG91060000) with 3N71B | Fig. AT-69
(ST25512001) 14" square socket wrench AT
Socket extension
.
1 ’
SE124
7. | ST25160000 Use for tightening correct torque 3N71B | Fig. AT-107
) Max. torque: 1.04 kg-m (90 ft-Ib) A/T | Fig. AT-108
Torque driver and
3N71A
- \:_—_3 .
SE125
8. | HT69860000 Use for removing and replacing snap ring 3N71B | Fig. AT-59
and
Snap ring remover IN7IA
A/T
‘
SE126
9. | ST25320001 3N71B | Fig. AT-79
‘ and Fig. AT-86
Snap ring remover INTIA
AT
SE308
10. | ST25570001 Use for removing and installing one-way clutch inner race with 3N71B | Fig. AT-64
{ST25570000) torque wrench, A/T | Fig. AT-69
Drive angle %" square and 6 mm (across flat width) Page AT42
Hex-head
extension
sE128
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Tool number For Referen
No. & Description use page or
teol name on figure N
11. [ HT62350000 Use for disassemlbing and assembhing control valve 3N71B | Fig. AT-
and Fig. AT-
Spinner handle 3N71A
AfT
/
SE129
12. | HT61000800 Use for disassembling and assembling control valve 3N71B | Fig. AT-
and Fig. AT-
Hexagen wrench IN7!A | Fig. AT-
A/T | Fig. AT-
Se130
13. | ST25580000 Use for centering oil pump 3N71B | Fig. AT-
. and Fig. AT-
Oil pump IN71A
assemlbing gauge A/T

SE13)
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