
SECTION AT

AUTOMATIC
DATSUN 2402 TRANSMISSION
MODEL S30 SERIES

Quy

| nescRiPTioN a2
AYDRAULIC. CONTROL ;

SYSTEM m4
REMOVAL AND INSTALLATION AT-33

| MAJOR REPAIR OPERATION. ATT

TROUBLE DIAGNOSES AND
ADJUSTMENT lal

| SERVICE DATA AND um
SPECIFICATIONS

le
[NISSAIN!
—

NISSAN MOTOR CO,, LTD.
TOKYO, JAPAN

XenonZcar.com
Downloaded From



CHASSIS

The model 3N7IB automatic tr
mission is a fully automatic unit con:

sisting primarily of 3-clement hydrau-
lie torque converter and two planetary
gear sets. Two miultiple-disc clutches, a
nultiple-dise brake, a band brake and
a one way sprag clutch provide the
friction elements required to obtain
the desired function of the two plane-
tary gear sets.

The Iwo planetary gear sets give
three forward ratios and one reverse.
Changing of the gear ratios is fully
automatic in relation to vehicle speed
and engine torque input. Vehicle speed
and engine manifold vacuum signals
are constantly fed to the transmission
to provide the proper gear ratio for
maximum efficiency and performance
at all throttle openings.

‘The Model 3N71B has six selector
positions: P, R,N, D, 2, 1.

“P” — Park position positively locks
the out put shaft to the transmission
cease by means of a locking pawl to
prevent the vehicle from rolling either
direction.
This position should be selected when-

ever the driver leaves the vehicle
The engine may be started m Park
position.

R” — Reverse range enables the
vehicle to be operated m a reverse
direction.

“NTM — Neutral position enables the
engine 30 be started and sun without

diving the vehicle.

DESCRIPTION

— Drive range is used for all
‘normal driving conditions.

“2” = "2" range provides performance
for driving on slippery susfuces. “2”
range can also be used for engine

aking
"2" range can be selected at any
vehicle speed, and prevents the trans-
mission from shifting out of second
ea.

range caw fae selected ot
any vehicle speed and the teansmission
will shift to second yourand cenvain in
second until vehicle speed is reduced
to approximately 40 10 50 km/h (25
to 31 MPH).

range position prevents the
transmission from shifting out of low
gear. This is particularly beneficiat for
maintaining maximum engine braking,
when continuous low gear operation 1s
desirable

The torque converter assembly is of
welded construction and ean not be
disassemble for service

Fluid recommendation
Use automatic transmission Mid

having “DEXRON" identifications

only in the 3N71B automatic tans:
mission,

Identification number

Stamped positi

AT-2

the plate attached ta the sight
kaod side of transmission case as
shown in Figure AT-1.

Aros?

arrangements:

See below.

Model code

JAPAN AUTOMATIC
TRANSMISSION CO.. LTD.

| Move x0700
Piet

Unit number
Nomiber designation

p4lagas

\ ~ Seal productioe
| -oumiber fon the month

Moth st
(Oct, Yow, 2: Dex)

L__— tas tigute droning
the yer (AD)



AUTOMATIC TRANSMISSION

1 Transmission case 11 Governor
2 Oil pump 12 Output shaft
3° Frnt clutch 13) Rear extension
4 Bard brake 14 Oilpan
$ Rearchatch 1S Controt valve
6 Front plametury gear 16 Input shaft
7 Rear planctary gear 17 Torque converter
8 One way cuted 18 Converter housing
9 Low & Reverse brake 19° Drive plate
1 Oil distributor

AT 267

Tightening torque (1) of
bolts and nuts. iycan afta)

@ T = 41051291036)
. © 14 t0 46 (101 t0 136)

= 06 00.8 (4,3 to $8)7 = 0.5 100.7 (346 to S.1)
rT T + 2.01025 U4 t0 18)
OAE 1 13401894 13)
© T= wsswo.rs

(40 1054)
@ T = 0.25 0035

(19 1028)

Fig. AT-2 Cross-sectional view of IN71B oulomutic transmission

AT-3



CHASSIS

HYDRAULIC CONTROL SYSTEM

FUNCTIONS OF HYDRAULIC CONTROL
UNIT AND VALVES .

Oil pump -

‘Manual linkage

Vacuum diaphragm... «

Downshift solenoid
Governor valve... ..-+

Control valve assembly.
HYDRAULIC SYSTEM AND
MECHANICAL OPERATION

CONTENTS

“Prange (Park) SATA
AT-4 range (Reverse) + AT-16
AT. 4 range (Neutral) AT-A8
AT-5 1” Fange (Low gear) + AT-20
AT- 5 "range (2nd gear) . . AT-22

AT. 6 "range (Top gear) cence AT2A
AT-5 range kick-down AT-26
AT-7 range (2nd gear) + AT-28

1)" range (Low gear) . AT-30
ee ATS "12" range (2nd gear) At-32

FUNCTIONS OF HYDRAULIC CONTROL UNIT AND VALVES

The hydraulic control system con-
tains a 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
solenoid. These parts work in conjunc:
tion with valves in the valve body

assembly located in the base of the
transmission. The valves regulate oil
pressure and direct it to appropriate
transmission components.

Oil pump
_|

Control valve Torque converter

Manual linkage

Vacuum diaphragm

Governor vaive

Downshift solenoid

Front clutch

Rear clutch

Low and reverse
brake

Band brake

Oil pump

The oil pump is the source of
control medium (in other words. oil)
for the control system.

The oil pump is of an intemal,
involute gear type. The drivé sleeve is a

part of the torque converter pump

Lubrication

impeller and serves to drive the pump
inner gear with the drive sleeve direct-

ly coupled with the engine operation
The oil ows through the following

route:

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

AT-4

body suction port ~ Transmission case
suction port ~ Pump housing suction
port — Pump gear space — Pump
housing detivery port — Transmission
case delivery port — Lower body
delivery port — Control valve line
pressure circuit.



AUTOMATIC TRANSMISSION

Manual linkage sufficiently iereased, the manifold
The hand levee motion (The hand igative pressure lowers (becomes

lever i locatod in the driver's compart similar to the atmospheric pressire)
tment.) mechanically transmitted Irom and the vacuum reaction increases

the remote contol inkage is further since the flow velocity of mixture
Aransmitted (0 the inner manval ever inside the intake manifold is slow.
inthe transmission case from the range Cantranly, when the engine speed
selector lever in the ight center por increases and the low velocity oF the
ion of the rasnssion case Gheough rmixtue incretes or when the carbure-
the manual shaft. The ner manval tot is closed, the manifold negative
lever is thereby turned, 1 stow “bins geQT@7 pressive increases (becomes similar 0

A pin installed on the bottom of ee peal vacuum) and the vacuum reaction
the inner manual lever slides the manu: 2 Outer gear seduces.
al valve spool of the contral valve, and ‘Thus, a signal to generate hydra
thus, the spoot & appropriately posi Fig AT-2 OW pump pressure completely suited to the
tioned opposing to each select engine loading at the control valve

ransmitted from the vacuum dit
phragm, and most suitable speed
‘change timing and line presture are
‘obtained so that the most proper
torque capacity is obtained against the
eansanittng torque.

position

The parking rod pin is held in the
r00K8 on the top of the inner manval
plate. The parking od pin operates the

od at "P” cange, and operates the
‘mecharveal lack system.

Moreover, the above described
mmarmeal shult is equipped with ar
inhibitce switch, A rotor inside the
Inhibitor awiteh rotates in eesponse 10
‘each range. When the range is selected

at “P” oF "N,” the rotor closes the
Sartor magnet circuit so thatthe
‘engine cur be started, When the range » Mant plate
bs selected af "R,” the rotor closes the 2 Inn
Ibac-up lamprcircuit, and the back-up
lamp lights

Downshift solenoid
The downshift solenoid is of a

magnetic type installed on the eft rear
portion of the transmission case. When
2 driver requites accelerating power

‘arose? 2nd depresses the accelerator pedal5 Puning ros down (0 the stopper, 2 kicksown
witch 4 Manual shat switch Tocated in the middle of the

accelerator link is depressed by 4 push
rod, the kick-down switch closes, eur
rent flows to the solenoid, the sle-

Toimiake manifold noid push rod is depressed, the down
Shift valve of the control valve inside
the transmission ease is depressed,
the speed is changed foreedly from

"3rd" vo “2nd” within a certain vehi

Fig. AT-4 Manual linkoge

Vacuum diaphragm
The vacuum diaphragm is installed

ie left center portion of the
ememastion case, The internal con:

striction ofthe vacuum diaphragm is cle speed tii.
a flows. A eubber diphragin forms Note: As ne2 partion ia the center. The engine rons 1s te ee
le olden pce ed Fit. AT'S Vacuum dhaphroem deprowed fom 7H to 15/16 of

rubber aphiagn, and atmosphen ‘or ssl SRE
- adjuted and fixed 5038 10esse is applied to the Back suru 5 prarplie

1 dfersce Between pressure applied F in loys al
comes a wievam reaction, and thus, Rick doon ea
‘he Nettle valve ofthe canta valve tron este es he
inde the temouision case i op-coated Governor valve

‘When accelerate pedis fly de ssrom The primary and secondary gover
presed and the cabuctoc fally tot valves ie stalled separately on
opened but the engine speed is wot Pig AT-6 Downshiftwolenoid the back of the oil Usteibutor nthe

AT-3



CHASSIS

transmission output shaft. They op-
crate in the same speed as that of the
‘output shaft. (In other words, they
‘operate at a speed in proportion (o the

vehicle speed.) To those valves, the
line pressure is applied as the input
ffom the control valve through the
transmission case, rear flange and oil
distributor. The governor pressure [in
proportion to the output shaft speed
(vehicle speed)} is Jed to the shift
valve of the control valve through
inverse route as the output, and thus,
the speed change and the line pressure
are controlled.

Operation of secondary
governor valve

The secondary valve is a control
valve which receives line pressure (1)
and controls the governor pressure.

‘When the manual valve is selected
at “D," "2." or “1” range, line pres-

sure is applied to the ring shape area of
this valve from circuit (1), and this
valve is depressed toward the center
side. Movement of this valve to
certain position closes the circuit from
(1) to (15) simultaneously while mak-
ing a space from the (15) to the center
drain port, and pressure in the circuit
(15) is towered.

When the vehicle is stopped and the
centrifugal force of this valve is zero,
the valve is balanced. In this, a gover-
‘nor pressure which is balanced with
the spring force occurs on the (15).

When the vebicle is started and the
ccentrifigal force increases, this valve
slightly moves to the outside, and
when the space from (1) to (15)
increases, space from the (15) to the
drain port rednces simultaneously. As
the result, governor pressure of the
(05) increases. amd the governor pres-

sure is balanced with the sum of
centrifugal force and the spring force
The governor pressure thus changes in
response to the vehicle speed change
(centrifugal force).

Operation of primary governor
valve

The valve is an ON-OFF valve
which closes the govermor pressure

(IS) regulated by the secondary gover-

nor valve when the vehicle speed
teaches the minimum speed, and when
the vehicle speed exceeds a certain

level open the governor and forwards
the governor pressure (15) to the

control valve.

When the vehicle is stopped, the
governor pressure is zero. However.
when the vehicle is running slowly,
this valve is depressed to the center

side and the groove to the (15) is
closed since the governor pressure
applied to the ring shape area is higher
than the centrifugal force of this valve
When the governor speed exceeds cer-
tain revolution, the governor pressure
in the circuit (15) also increases. How-

ever, as the centrifugal force increases
and exceeds the governor pressure, this
valve moves toward the outside, ind
the governor pressure is transmitted to

the circuit (15).
Two different valves are employed

fn the governor so that it will inde-
pendently control the speed at high
speed and at low speed. That is, within
the low speed range, the governor
pressure is not generated owing to the
primary valve; whereas at the high
speed range above the break point, 3
governor pressure regulated by the
secondary valve is introduced

* The break point is the point at
which the function of one of the
‘governors is transfered to the other
when the speed changes from the
low-speed range to the high-speed

‘ange.

To conuol valve PP
[Governor pressore -—~
Sy)

poe

From comtrol valve >[ine pressace (1)) ‘ar080
1 Primary governor 4 Oi diteibu10r
2 Secondary severner § Output shaft
3 Governor tlve body

Fig. AT-7 Crose sectional view of
‘goerner

AT-6

“Be,

aroar

Fig. AT-8 Output shaft with oit
disiributor and governor

@

& off ae
alas

Atos?

1 Oi doisiburor 3 Parwuey govesoor
2 Gunernorwalve inebody 4 Seondaty governor

vabe

Fig. AT-9 Exploded view of governor



AUTOMATIC TRANSMISSION

Control valve assembly

Oil from pump

Regulator valve
f
i = Hl
| —T \
| | Throte valve Manual valve | [Auxiliary vate |
\ H

T

’ ' a '

u. Speed change Governor H
valve valve }

lutct and brake

Flow chart of control valve system

The control valve assembly receives

oil from the pump and the individual
signals from the vacuum diaphragm,
and transmits the individual line pres-

sures {0 the transmission friction ele-
ment, torque converter circuit, and
lubricating system circuit as the out-
puts. To be inose specifically, the oil
from the oil pump is regulated by th
regulator valve and fine pressures build
up. The line pressures are fed out from
the vontrol valve assembly as they are
through various direction changeover
valves (including ON-OFF valve) and
regulator valves, newly reformed (0 a

throttle system il pressure and op
erates other valves, or finally, the line

pressure ie transmitted tothe ce
guired clutch or brake servo piston
unit in response to the individual
running conditions after receiving sig:
nals from the previously described
vacuum diaphragm, downshift sole-
noid, governor valve, and/or manual
linkage

The control valve assembly consists
of the following valves:

1. Pressure regulator valve
2. Manval valve
3.1

2nd-3rd shift valve
Pressure modifier valve
Vacuum throttle valve

. Throttle back-up valve
Solenoid downshift valve

second lock valve
2nd-3rd timing valveSvenr

aue

Pressure regulator valve.
(RV)

The pressure regulator valve te-
ceives valve spring force, force from

plug created by the throttle pressure
(16) and line pressure (7), and force of
the throttle pressure (18). With the

mutual operations of those forces, the
PRV regulates the line pressure (7) to
the most suitable pressures al the
individual driving conditions

The oul from the oil pump is ap-
phed to the ring-shaped area through

orifice (20). As the result, the PRV is
depressed downward, and moves from
port (7) up to such extent that the

space (0 the subsequent drain. port

(marked with “x” in Figure AT-10)
‘opens slightly. Thus, the line pressure

(7) is balanced with the spring force,

AT=7

and the PRV is thereby balanced. In
this, the space from the port (7) to the
subsequent converter oil pressure (14)
ireuit has also been opened. As the
result, the converter is filled with the
pressurized oil in the circuit (14), and
the oil is further used for the lubrica
tion of the rear unit. Moreaver, a part
of the oil is branched and used for the
lubrication of front unit for the front
and reat clutches.

When the accelerator pedal is de-
pressed, the throttle pressure (16) in:
creases as described in the preceding
paragcaph, oil pressure is applied to
fhe plug through orifice (21), and the
pressure is added 10 the spring force.

AAs the result, the PRV is contrarily
depressed upward, space to the drain
port is reduced, and the line pressure
(7) increases.

TI
T

Av095

Fig, AT-10 Pressure regulator valve
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When the range is selected at
(Reverse), the line pressure (6) is
applied to the plug in the manner

identical to the throttle pressure (16)
and is added to the spring force.
Consequently, the line pressure (7)
further increases,

When the vehicle speed increases
and the governor pressure rises, the
throttle pressure (18) is applied to the
port on the top of the PRV, and
pressure is applied contrarily against
the spring force. As the result, the line
pressure (7) lowers. Moreover, at the
individual conditions, the line pressure
(1) is equal to the line pressure (6) and
the throttle pressure (16) is equal to
(ig).

Manual valve (MNV)

The manual lever turning motion is
converted to reciprocating motion of
the manual valve through 2 pin, and
the MNV is properly positioned so
that the line pressure (7) is distributed
to the individual line pressure circuits
at each “P," “R," “N,” “D," "2" or
1" range as shown below.

“Prange:
M = {® SDV and TBV

(5) — FSV (12) ~ TBV and
Low & reverse brake

“RTM ange:

(7) ~ ((4) ~ Same as above
(5) ~ Same as above
(6) — PRV and SSV ~ (F.C.)

and band release

“NY range: (7) —None

“D” range:
(7) — ((1)— Governor valve, FSV,

and rear clutch
(2)-stv
(3) ~SLV and SV

"2" eange:

(1) ~~ ((t) — Same as above
(2) SLY ~@) Band

applied
(4) ~ SDV and TRV

range:

(7) — (() - Same as above
(4) ~ Same as above
(5) - FSV

PRND

Ist-2nd shift valve (FSV)

The FSV is a transfer valve which
shifts speed from low to second, When
the vehicle is stopped, the FSV is
depressed (0 the right side by the force
of a spring located in the left side, and
thus, the FSV is in the “Low” posi
tion

When the vehicle speed increases,
the governor pressure (15) is applied
to the right side of the FSV, and the
FSV is depressed toward the left
Contrarily, the line pressure (1) and
throttle pressure (19) depress the FSV
toward the right together with the
spring force, and thus, oppose to the
governor pressure (15).

When the vehicle speed exceeds a
certain level, the governor pressure
(25) exceeds the sum of the throttle
pressure and the spring force, and the
FSV is depressed toward the left.

When the FSV is depressed and
reaches a certain position, the line
pressure (1) and the throttle pressure

AT-8

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

23

arose

Fig. AT-11 Monual valve

(19) are closed, only the spring de-
presses the FSV toward the right, and
the FSV is depressed to the end for »
moment. As the result, the line pres-
sure (1) is forwarded to (8), the band
servo is engaged through the SLY, and
thus, the speed is shifted to “2nd,"*
With the accelerator pedal depressed,
the FSV is remained in the “Low”
position unless the governor pressure
(1S) increases to 2 hight level corre-
sponding to the line pressure (1) and
the throttle pressure (19) since the line
pressure (1) and the throttle pressure
(19) increase when the Accelerator
pedal is depressed.

Contrarily, when the vehicle speed
lowers, the governor pressure (15)
reduces, However, the speed is not
shified 10 “Low” unless the governor
pressure (15) becomes zero since the
force to depress the FSV toward the
right is remained only on the spring.

13 15

Atos?

Fig. AT-12 “tst-2ndTM shift valve



AUTOMATIC TRANSMISSION

Low" in the range “1” is led to
the low and reverse clutch from the
line pressure (S) through the fine
pressure (12), and at the same time,

the same is led to the left end spring
unit, Consequently, although the go
vernor pressure increases, the valve is
still depressed toward the right, and
the SEV is fixed in the “Low” post
tion. When kicked down at the 2nd’
speed, the SDV operates, and the
pressure (13) depresses the FSV to-
ward the right. Although the governor

pressure (15) is considerably high, the
valve is depressed completely toward
the right, and the FSV is returned to
the “Low” position. (This operation is
called “Kick-down shift")

Qnd-3ed shift valve (SSV)
‘The SSV is a transfer valve

shifts speed from “2nd to “3rd
‘When the vehicle is topped, the SSV is
depressed toward the right by the
spting, and is in the "2ndTM position. It
is provided, however, that the FSV

‘decides the sifting ether 10 “Low” or
Ind.

When the vehicle és running. the
governor pressure (15) is applied 10
the right end surface, and the SSV is
depressed toward the left. Contrarly,
the spring force, line pressure (3), and
Ayottle pressure (19) depress the SSV
toward the right.

When the vehicle speed exceeds 2
certain level, the governor pressure
exceeds the sum of the spcing force,
line peesste,and throttle pressure, the
salve is deprssed toward the left, and
the line pressure (3) is closed. Conse-
(quently, the forces are rapidly un
‘balanced, the Force to depress the SSV
toward the right reduces, and thus, the
SSV is depressed to the left end for >
‘moment. With the SSV depcessed to
ward the lft end. the line pressure (3)
‘connected with the line pressure
(10), the band servo is released, the
front clutch is engaged, and speed is
shifted to "34d

When the accelerator pedal is de-
pressed, both the line pressure (3) and
the throttle pressure (19) ae high, and

therefore, the SSV is relained in
“2nd” unless the governor pressure
(15) exceeds the line pressure (3) and
the throttle pressure (19),

In the “3rd” postion, force to
depress the SSV toward the right &
remained only on the throttle pressure
(06), and the throttle pressure (16) is
Slightly lower than that toward the
right which is applied while shifting
from “2nd” to "31d."

ently, the SSV is returned
1nd" position a a aightly low

speed side. (Shifting from “2rd to
"2nd" occurs at a speed slightly lower

than that for “2nd” (0 "3ed” shifting)
When kicked down at the “3d,”

line pressure (13) i led from the SDV,
and the SSV is depressed toward the
fight. Although the governor pressure

1s considerably high, the valve is de-

pressed completely toward the right,
the SSV is retwn

When the shift lever is shifted to
2° or "I" range at the “3ed” speed,

the line pressure (3) s drained at the
MNV. Consequently, the front clutch
‘operating and band servo releasing oils
are drained, As the result, the trans:
mis 20d” oF
“low” speed although the SSV is in

1 "3rd" position.
When the speed is shifled 10 the

31d," 2 oneway orifice (24) on the
top ofthe SSV relieves oi Lansmtting

velocity from the line pressure (3) t0
the line pressure (10), and reduces 9
shock generated from the shifting.
Contra, when shifted from “3rd

“1 range and the speed i
we “2nd.” spring of the

AT-9

orifice (24) is depressed, the throttle
becomes ineffective, the line pressure
(10) is drained quickly. and thus,
delay in the speed shifling is elimi
rate.

Throttle of the line pressure (6)
felieves the oil transmitting velocity
from the line pressure (6) t0 the line

pressure (10) when the lever i shifted
to the “R” range, and relieves dein
velocity from the line pressure (10) to
the is ven shifting
from “3rd” 10 at the “D’
range. Thus, the throttle of the fe
pressure (6) reduces a shock generated
from the shifting

‘A plug in the SSV left end readjsts
the theottle pressure (16) which varies
depending on the engine throttle gon
dition, to throttle pressure (19)
sited’ to the speed change contel
Moreover, the plug is a valve whieh
applies ine pressure (13), in hiew of the
throttle pressure, to the SSV and the
FSV when kick-down is periommed,

When the throttle pressure (16) is

applied to the left side of his plug.
and the plug is depressed toward the
right, slight space is made from the
throttle pressure (16) t0 (19). A throt-
tle pressure (19) which is lower by the
pressure loss equivalent to this space is

generated, the presse lssis added to
the speing force, and thus, the plug is
depressed back rom the right t0 the
left. When this pressure (19) increases
excessively, the log. is further de-
pressed toward the lft space fromthe
throttle pressure (19) to the dain
circuit (13) increases, and the throttle
pressure (19) lowers Thus. the plug is
balanced, and the theotle. pressure
(19) teduced in a vertain value

onitice
checking valve

15 area

Fit ATS “2nd-$rdTM shift eater
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‘against the throttle pressure (16).
When performing the kick-down,

the SDV moves, a high line pressure is
ed fo the circuit (19) from the line
‘pressure circuit (13) (which had been
drained), the plug is depressed toward
the left, and the circuit (19) becomes
‘equal to the line pressure (13). Thus,
the kick-down is performed.

Pressure modifier valve (PMV)
In comparison with the operating

pressure required in starting the vehi-
cle, power transmitting capacity of the
clutch (in other words, required op-
erating pressure) may be lower when
the vehicle is once started, When the

line pressure is retained in a high level
up to a high vehicle speed. a shock
generated from the shifting increases,
and the oil pump loss also increases. In
‘order to prevent the above descnbed
defective occurrences, with the opera
tion of the governor pressure (1), the
Uhrottle pressure must be changed over
1o reduce the line pressure. The PMV
is used for this purpose.

Wiren the governor pressure (15)
Which is applied to the right side of
the PMY is low, the valve is depressed
toward the right by the throttle pres-
sure (16) (applied to the area differ-
‘ence of the value) and the spring force,
and the circuit from the circuit (16) to
the circuit (18) is closed. However,
‘when the vehicle speed increases and
the governor pressure (15) exceeds a
certain level, the governor pressure
toward the left which is applied to the
right side exceeds vhe spring force and
the throttle pressure (16) toward the
tight, the valve is depressed toward the
feft, and the throttle pressure is led
from the circuit (16) to the circu
(18). This throttle pressure (18) 15
applied to the top of the PRV, and
pressure of the fine pressure soatce (7)

is reduced. Contrarity, when the veki-
dle speed lowers and the governor
pressure (15) lowers, the force toward
the right exceeds the governor pres

sure, the valve is depressed back to-
ward the right, the throttle pressure
(18) is drained to the spring unit.

This valve is switched when the
throttle pressure and the governor
pressure are high or when the throttle
pressure is low and the governor pres
sure is low.

15
AT099

Fig. AT-14 Pressure modifier valve

Vacuum throttle valve (VTV)

The vacuum throttle valve is a
regulator valve which uses the line
pressure (7) for the pressure source
and regulates the throttle pressure (16)
which is proportioned to the force of
the vacuum diaphragm. [The vacuum
diapliragm varies depending on the
engine throttle condition (negative
pressure in the intake Tine)}..

When the line pressure (7) is up:
plied to the bottom through the valve
hole and the valve is depressed up-
ward, space from the line pressure (7)
to the throttle pressure (16) is closed,
and the space from the throttle pres-
sure (16) to the drain circuit (17) is
about to open. In this, the throttle
pressure (16) becomes lawer than the
line pressure (7) by the pressure
equivalent to the pressure loss of the
space, and the force to depress
through the rod of the vacuuin dia
phragm is balanced with the throttle
pressure (16) applied upward to the
bottom.

When the engine torque is high, the
negative pressure in the intake line

rises (similar t0 the atmospheric pres-
sure), and the force of the rod 10
depress the valve increases. AS the
result. the valve is depressed dow

ward, the space from the throttle
pressure (16) t0 the drain (17) re

AT-LO

duces, and the space from the fine
pressure (7) to the throttie pressure

(16) increases,
Consequently, the throttle pressure

(16) increases, and the valve is bal»
anced. Contratily, when the engine
torque lowers and the negative pres
sure in the intake tine lowers (similar
to vacuum), force of the rod to de-
press the valve lowers, and the throtile

pressure (16) also lowers. When a
pressure regulated by the throttle
back-up valve (described in the subse-
quent paragraph) is led to the circuit
(17), a high pressure is applied through
the space from the circuit (17) to the
throttle pressure (16). Consequently,
the VTV is unbalanced, the throttle
pressure (16) becomes equal to the
back-up pressure (17), and the valve is
locked upward.

‘art00

Fig. AT-15 Vacuum throttle valve

Throttle back-up valve (TB)

Usually, this vaive is depresses
downward by the spring force, and the
circuit (17) is drained upward.

As soon as the fever is shfted either
to “2” or "1 mange, line pressure is
led from the circuit (4), the be
pressicre is applied 10 the ares differ-
ence of athe valve, the valve is depiss
sed upward. the space from the circuit
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(4) to the exrcuit (17) is timely closed,
and with he space from the cvcut

(07) 10 the upper drain being about to
open, the back-up pressure (17) which
is lower than the line pressute (8) by
the pressure loss duc 10 the space from
the citcuit (4) to the citeuit (17) is

balanced wut the speing force
Farther, when speed i shifted from

2nd” to “Low” at the range “
pressure is led from the citcuit (12),
and the line pressure is apphed upward
to the bottom of the valve through the
salve hole. Consequently, the valve is
depressed upward, and locked. As the
result, the space from the line pressure
() to the backup pressure (17) is
dosed completely, and the back-up
pressure (17) is drained upward

Fig AT-16 Throttle back-up valve

Solenoid downshiit valve
sh)

This volvo isa transfer valve which
{eas the line pressure (7) to (13) and
transmits the same 1 the FSV and

SSSV wien 3 Kick-down signal is re-

szived from the downshift solenosd
Usually, che s8enoid push rod and
valve ave locked upward by the spring
Jn the lower end, and circuit from the
line pressure (8) to the line pressure
(13) opened

When Kick-Sown is performed, the
prsh r08 operates, the valve is depres-
sed downeard, and the ciccuit from
the fine pressure (7) t0 the line pres-

sure (13) opens. The fine pressure (13)
‘opposes the governor pressure (15) at
the SSV and FSV, aod thos, performs
the downshift operation.

Fig AT-17 Solenoid downshift valve

Second lock valve (SLY)
Thuis valve is a transfer valve which

assists the shift valve in order to deside
the fixed “2nd” speed at the “2”
range

To the “D” range, the sum of the
spring force and tine pressure (3)
applied upward exceeds the line pres

sure (2) which is applied t0 the valve
atea difference 2s the downward force
AS the resull, the vaive is locked
upward, and the circut from the line

pressure (8) to the line pressure (9) 15
opened.

Consequently, the FSV becomes
the "2nd" speed condition, and line
pressure is led 10 the band sero
‘engaging circuit (9) only when the line

pressure (I) is released 10 the line
pressure (8)

Tn the “2” range, the upward force
ws retzined only on the spring, and
downward tine pressure (2) exceeds

the upward force
AS the result, the valve 15 locked

downward, the line pressure (2) 1
released to (9} regardless of the operat
ing condition of the FSV, and the
band servo is engaged.

2nd-3rd timing valve (TMV)

This valve as 2 transfer valve winch
switches the by-pass circuit of the

AT-11

* arvay
Fig. AT-18 Second toch exlve

orifice (22) an me front clutch pret
sure circuit (I) an response (0 the
vehicle speed and the throttle eo

ition. A force created when the go
vernor pressure (15) applies 40 the
Dottom of the TMV 1s used for fe
upward force, and a force created
when the spring force and the theuttle
pressure apply t0 the top of the TMV

is used for the downward force
When the throttle pressure (16) is

lower than the governor pressue {15}
the upward force exceeds the downs
ward force, the valve is locked upward.
and passage from the cisuit (10)
(2nd from the "Top") 10 the circuit
(1) is closed. Corssqverty, the li
pressure (10) i led toe front elutel
circu (11) through the once (22).
and thus, the oil pressure is tans
mitted slowly. However, under the
normal shifting, the throtde pressure
(16) has 2 pressure exceedins 3 vertaim
Jevel, and the downward faves sxseatls
the upward force. As the result. the
valve 1s locked downward, the passage
from the circuit (10) to the eirewit
(I) is opened. and the ontice (22)

Pig. AT-19 “2nd 3rd” timing vole
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ATO94

1 Pressure regulating valve 6 Vacuum throttle valve
2 Manual vaive 7 Throttle back-up valve
3 Ist-2nd shift valve 8 Solenoid down shift valve
4 2nd-3rd shift vatve 9 Second lock valve
5 Pressure modifier valve 10 2-3 timing valve

Fig. AT-20 Control value

AT-12
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HYDRAULIC SYSTEM AND MECHANICAL OPERATION

The ope
sure in each &

yystem of oil pres-

is described below
The vil pressure in each circuit

shown estan is classified as MAO DI TES
1

re) “i ))
Pressure source of the line: 7

Operating line pressure for
friction elements:

.4,5,6,8,9, 10, 11,12

Auxiliary line pressure: 13

Pressure of throttle system hg are
. ig. AT-22 Identification of oil16, 17.18, ‘channele in cove front foce

Others. 14,15

Discharge howe oa pup (7)

ES
ol Servo reas

[sect htsot Hes Lie
it LF

Fig AT-21 Identification of ou Fig AT-28 Identification of ll
channels non pump charelsincase face

AT-13



CHASSIS

“p” range (Park)

The operation of clutches and band
are functionally quite the same as in

“Neutral.”
In parking, however, as the parking

pawl meshes in a gear which is splined
to the output shaft, the output shaft ss
mechanically locked trom rotating.

ATO86

Fig, AT-24 Parking mechanism

The oil discharged from the oil Goa | Cluen Lowa eked a ae
pump is fed to each part in a similar Range Nee reverse way raat
manner to that of the “N range. The Front} Rear} brake | Operation | Release | clutch
oil having the line pressure (7) whichi g the line p (7) whic! mall = ft
has been introduced to the manual
valve (2) reaches the “Ist-2nd" st Reverse. 2.482] on on on
valve @) through the line pressure3 7 P Neutralcircuit (5). As the “Ist-2nd" shift
valve is forced to the right-hand side DI Low 2.458 on on
by the spring the line pressure (5) and
(12) actuates the low and_ reverse
brake through the groove. Also, the D3 Top 1,000} on on (on) on
parking paw! engages with the outer

Drive | D2 Second | 1.458 on on

aT wets 2 Second | 1.488 onteeth of the oif distributor by the on “
manual lever, mechanically locking the 12 Second | 1.458 on on
output shaft, ‘

1) Yow | 2.458 on | on

AT-14
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“Pp” range (Park)

————" » F@ ee pyr US} a
u— ss

PRND21 (Gut |

Note: Marke X are Orain

(Governor feod oressure) .

Fe |

Secondary Primary
Governor Vaive —— Govarnor Vaive

AT-15

Fig. AT-25 Oil pressure cireuil diagrant —“PTM range (Park)
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“R” range (Reverse)
In “R” range, the front clutch and

low and reverse brake are applied. The
power flow is through the input shaft,
front clutch, connecting shell and to
the sun gear. Clockwise rotation of the
sun gear causes counterclockwise
rotation of the rear planetary gears.
With the connecting drum held sta-
tionary by the low and reverse brake,
the rear planetary gears rotate the rear
internal gear and drive flange counter-
clockwise. The rear drive flange
splined to the output shaft rotates the
output shaft counterclockwise at
reduced speed with an increase in
torque for reverse gear.

‘When the manual valve @ is posi-
tioned at “R” range, the ofl having the
line pressure (7) is directed to the line
pressure circuits (S) and (6), The
pressure in the circuit @) actuates the
low and reverse brake after being
introduced into the line pressure cit-
cuit (12) through the “Ist-2ndTM shift
valve @. The pressure in the circuit
‘operates the release side of band servo
and the front clutch after being led to
the line pressure cireuit (10) through
the “2nd-3rd” shift valve @. The
throttle pressure (16) and the line
pressure (6) which vary with the
degree of the depression of accelerator
pedal both act on the pressure regula-
tor valve © and press its valve ©,
increasing the line pressure (7). In “R”
range, the governor pressure is absent,
making all such valves inoperative as
the "“Ist2nd” shift valve @,
“2nd-3td” shift valve @ , and pressure

it valve @).

Fig. AT-27 Operation of each mechanism duirng "R" range

SE SETS fo

ade 3) Ss el = ce
= 5

2.82] on on on

SEE Es =

om lool ortteall | Mea ee

jf" eS =

7 =

AT-16
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“R" range (Reverse)

GE Linu prove (Dover fu oreneurs)

od

Terme connertr prema

Bae ES ve

ME vreuie proms

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

AT-17
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“N” range (Neutral)
In “N" range all the cluiches and

‘band are not applied, therefore, no
power is tramsmitted to the output

shath

‘The pressure of oil discharged from
the of pump is segulated by the
pressure regulator valve @ to maintain
the line pressure (7), and the oil Is led
to the manual valve @®). vacuum theot=
tle valve ®, and solenoid down shift
valve @. The oil is further introduced
Into the torque converter at its operat-
ing pressure (14), and a portion of this
oil is distributed to each part as the
front lubricant. The oi which has been
discharged from the torque converter
is also distributed to each part as the
tear lubricant,

‘As the oi pump rotates at the same
speed as that of the engine, the dis-
charge of oil pump increases with the
‘engine speed, But the surplus oil is
feturned to the oil pan by the pressure
regulator valve ©

Gear |_“luteh Lowa ‘Band servo: aa Parking:

Park -, ha
Reverie 2182) on Ld Lic

To uw 72a] — [aww TM
vor 68 od] ast| an a

pi: to | 0] of | wo |

IES =

Tr oa] an] To =

te a5

AT-18
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“N” range (Neutral)

Throttle
Drain
Valve

Fig. AT-29 Oil pressure circuit diagram ~ “N“ range (Neutral)

AT-19
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“Dy range (Low gear)
The low gear in “D” range is

somewhat different from that in “1,”
range.

The rear clutch is applied as in
“J,” range, but the one-way clutch is
holding the connecting drum. The
power flow is the same as in “1,”
range. That is, the power flow takes
place through the input shaft and into
the rear clutch. The input shaft is
splined to the rear clutch drum and
drives it. Rotation of the rear clutch
drives the rear clutch hub and front
internal 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 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 drives flange
clockwise. The internal drive flange is
splined to the output shaft and rotates
the output shaft clockwise.

When the manual valve is posi-
tioned at “D,” the line pressure (7)
introduced into the manual valve is led
to the line pressure circuits (1), (2)
and (3). The pressure in the circuit (1)
actuates the rear clutch and the gover-

nor, and at the same time, operates the
““Ist-2nd” shift valve @ to change the
speed. The circuit (2) leads to the
second lock valve @. The circuit (3)
actuates the “2nd-3rd” shift valve @

for the “2nd-3rd” speed change, and
the same time, locks the second lock

valve @,
The throttle pressure (16) which

changes with the degree of accelerator
pedal depression, presses the pressure
regulator valve (J) and increases the
line pressure (7). When the speed of
vehicle has increased, the governor
pressure (15) introduced from the line
pressure circuit (1) actuates the
“Ist-2nd” shift valve @, “2nd-3rd”
shift valve @), and pressure modifier
valve ©). When the governor pressure
is high, the pressure modifier valve @)
acts in such a direction as to compress

ATOsO

Fig. AT-30 Power transmission during “D1” range

ATOB1

Fig. AT-31 Operation of each mechanism during D1" range

oes Gear | Clutch ii re Band servo Se Parking

ratio | Front | Rear] brake | Operation | Release | ciurch | PA!

Park on on
Reverse 2.182] on on on
Neutral

DI Low | 2.458 on on

Drive} D2 Second | 1.458 on on

D3 Top | 1.000] on | on (on) on

2 Second | 1.458 on on
12 Second | 1.458 on on

' 1) Low | 2458 on | on
the spring, and the throttle pressure is
led to the throttle pressure (18). This
pressure acts against the force of

spring of the pressure regulator valve
@ and also against the throttle pres-
sure (16), thus lowering the line pres-
sure (7),

The governor pressure also increases
with the speed of vehicle, exerting a
pressure on one side of the “Ist-2nd”
shift valve, and counteracts the throt-

AT-20

tle pressure (19), line pressure (1), and
the spring which are exerting against
the governor pressure. Therefore,
when the governor pressure exceeds
this pressure. the speed is shifted from
the “Ist” gear to the “2nd” gear. The
further the accelerator pedal is de-
pressed, the higher becomes the throt-
tle pressure (19), increasing the gover-
nor pressure and shifting the speed
change point to the higher side.
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“Dy range (Low gear)

Fig. AT-32 Oil pressure circuit diagram ~ “D1” ravige (Low gedit)

AT-21
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“Dy range (2nd gear)
In this case, the rear clutch is

applied and the band brake holds the
front clutch drum, connecting shell
and sun gear from rotating.

The power flow takes place through
the input shaft into the rear clutch and

the front internal gear. With the sun
gear held stationary, the front plane-
tary gears rolate around the sun gear,
carrying the front planet carrier with

them. The front planet carrier, being
splined to the output shaft, causes
clockwise rotation of the output shaft

at a reduced speed compared with the
speed of the input shaft with an
increase in torque. As the low and
reverse brake is not applied, the clock-
wise rotation of the output shaft

causes clockwise rotation of rear inter-
nal gear and the rear planet carrier also
rotates around the sun gear in a
clockwise direction. The one-way
clutch will act to allow the clockwise
rotation of connecting drum.

Fig. AT-33 Power transmission during "D2" range

ile
5) & 5

sATO79

Fig. AT-34 Operation of each mechanism during “D2” range

Gear | _Ciuteh Low & fland servo One ParkingRange reverse way | aw!
rao} Front | Rear| brake | Operation | Release } clutch ‘

Park on on

Reverse 2.182] on ji on on
Neutral L

Di Low | 2458 on on

Drive | D2 Second | L458 on on

D3 Top 1.000} on on fon) on
When the cer speed indveases while

running at “D,” range (Ist gear), the 2 Second | 1.458 on te.
Ist-2ad shift valve @) moves: al 12 Second | 1.458 = on

lowing the line pressure (1) to be i
introduced into the line: pressure (8) ty Low | 2458 onl
through itself. The line pressure (8) is
further led to the lime pressure (9)

through the second lock valve @) , and.
by locking the band sexvo, obtains the
“IndTM gear condition.

AT-22
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“Dy range (2nd gear)

Fig. AT-35 Oil pressure circuit diagram — “D2” range (2nd gear

AT-23
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range (Top gear)
In 3rd gear position, the fornt and

rear clutches are applied. The power
flow takes place through the input
shaft into rear clutch drum. The rear
clutch drum rotates the steel drive
plates of the rear clutch and the lined
drive plates of the rear clutch and the
lined drive plates of the front clutch.
‘The rear clutch directs the power flow
through the rear clutch hub and front
internal gear to the front planet car-
rier,

The front clutch directs the power
flow through the connecting shell to
the sun gear. With the sun gear and the
ear clutch hub driven at the same
speed, the front planet assembly is

forced to rotate the output shaft at
the same speed in the direction to
provide the top gear.

When the car speed further in-
creases while running at “D,” range
(2nd gear) and the governor pressure
(1S) exceeds the combined force of
the spring of the “2nd-3rd” shift valve
@ and the throttle pressure (19), the
“2nd-3rd” shift valve @ moves, and
the line pressure (8) acts to release the
front clutch and band servo through
the line pressure (10).

Fig, AT-37 Operation of euch mechanism "D3" range

aor od Clutch aid ‘Bond servo ‘One as pe
From} Rear] brake | Operation | Release | clutch

7 3 =
Sah Ce .

=

lay tow | aase on | on |

AT- 24
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“Dy range (Top gear)

Fig. AT-38 Oil pressure circuit diagram —"D3"inenpe (Texp wear)

AT~-25,
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“D” range kick-down
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 “3rd-Ist” or “2ndelst”
downshift can also be accomplished
below approximately 40 to SO km/h

(25 to 31 MPH).

When kick-down 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 forve uf the “Ist-2nd” shift

valve spring oppose the governor pres-
sure (15) at the “Ist-2nd” shift valve
@, and thus, perform “3rd-2nd” or
“2nd-Ist” downshift operation.

ii Gen Cmier__|towa | tandserve | Ove Pag
Front] Rear] brake | Opertion | Release | clutch

Park on on
Revers: 2.182| on on on
Neutral

Di Low | 2488] on on
Drive | D2. Second | 1.458: on on

D3. Top | 1.000] on | on (or, on
2 Second | 1.458 on on

12. Second | 1.458] on on
* day tow | 24se on | on

AT-26
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"D” range kick-down (shift valves in 2nd gear position)

= TT \

; ||

| |

| gle lit| led
dda

(Q2nd-ard Timiao

Fig. AT-39 Oil pressure circuit diagram ~ “D” range kick down (shift valves in 2nd gear position)

AT-27
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“2” range (2nd gear)

In “2” range the gear ratio is locked
to the 2nd forward speed. In this case,
the rear clutch is applied and the band

brake holds the front clutch drum,
connecting shell and sun gear from
rotating.

The power flow takes place through
the input shaft into the rear clutch and
the front interna) gear. With the sun
gear held stationary, the front plane-
tary gears rotate around the sun gear,

carrying the front planet carrier with
them, The front planet carrier, being
splined to the output shaft, causes
clockwise rotation of the output shaft
at a reduced speed compared with the
speed of the input shaft with an
increase in torque. As the low and
reverse brake is not applied, the clock-

wise rotation of the output shaft
causes clockwise rotation of rear inter-
nal gear and the rear planet carrier also
rotates around the sun gear in a
clockwise direction. The one-way
clutch will act to allow the clockwise
rotation of connecting drum.

When the manual valve @ is posi-
tioned at “2,” the line pressure (7) is
introduced into the line pressure cir-
cuits (1), (2) and (4). The line pressure
(1) is led to the governor, rear clutch
and “)st-2nd” shift valve @) as in the
case of “D” range. The line pressure
(2) locks the second lock valve (9 and
is led to the tightening side of the
band servo.

The “2nd” gear is therefore fixed
regardless of the car speed. When
“D " range (3rd gear) is shifted to ‘2”
range, the line pressure (4) enters the
throttle back-up valve @ and produces
a high pressure in the circuit (17),
increasing the throttle pressure (16).

The line pressure (7) is, therefore,
increases and quickly tightens the
band.

Note: “D3” range (3rd gear) to “2”
Tange.

If “D3” range (3rd gear) is
shifted to “2” range during
operation, the manual valve (2)
is also shifted to “2” position,

ATO79

Fig. AT-41 Operation of each mechanism during '*2” range

Band servo OneRange Gear |_Cintch a way | Parking
ra | Front| Rear] brake | Operation | Release | ciuch | PAM!

Park on on

Reverse 2.182] on on on
Newtral

DI Low 2458 on on

Drive |D2 Second | 1.458 on on

D3 Top 1.000) on on (on) on

2 Second | 1.458 on on

12 Second | 1.458 on on
: 1; Low | 2458 on | on

causing the line pressure circuit
(3) to be drained. Therefore,
the line pressure circuit (10)
which is situated at the release
side of the front clutch and
servo is also drained through
the “2nd-3rd" shift valve 4),
forcing the speed to decrease

AT-28

from “3rd gear” to “2nd gear.”
In this case the speed change
quickty takes place because the
Tine pressure (7) and other pres-
sure are heightened by the
action of the line pressure (4),
in the same manner as de-
scribed urder “2” range.
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“2" range (2nd gear)

Fig. AT-42 Oil pressure circuit diogram — “2" range (2nd gear)

AT-29
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“ly range (Low gear)
When starting in “1” range, the

driving gear is locked to the low gear
ratio.

In “1” range, the rear clutch is
applied and the low and reverse brake
holds the connecting drum and rear
planet carrier from rotating. The
power flow takes place through the
input shaft and into the rear clutch.
Rotation of the rear clutch drives the
rear clutch hub and front internal 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 turns the rear planetary gear
clockwise.

The rear planet carrier splined to
the connecting drum is held from
rotating by the low and reverse brake.

The clockwise rotation of the rear
planetary gears therefore rotates the
rear internal gear and internal drive
flange. The internal drive flange is
splined to the output shaft and rotates
the output shaft clockwise. However,
the output shaft rotates at a lower

speed compared with that of the input

ATO77

Fig. AT-44 Operation of each mechanism during “11” range

shaft. This is caused by the fact that
the front planet carrier rotates at the omen Gear |_Ciuteh eee call oe Parking
same speed as the output shaft in the ratio | Front | Rear| brake | Operation | Release | clutch | Pa*?
same direction since the carrier is _
splined to the output shaft. The front Leg = =
internal gear and planetary gear as- Reverse 2.182] on on on
sembly are rotating in the same direc- a
tion, but the planet carrier is rotating Neate
at a speed slower than the ring gear. So DI Low 2458 on on

the gear ratio of this speed range is a
combination of the ratios provided by Deire KU Aaesicond | TASS a *
the front and rear planetary gear as- D3 Top 1.000] on on (on) on

semblies. au
2 Second | 1.458 on on

12 Second | 1.458 on on
; 1) Low | 2.458 on | on

When the manual valve () is posi-
tioned at “1,” the line pressure (7) is
applied into the line pressure circuits

(), (4) and (5). The oil pressure in (5)
actuates the low and severse brake

after being introduced into the circuit

(12) through the “)st-2nd” shift valve
(3, and the line pressure (1) acts on

the reas clutch and governor. The line
pressure (4) acts in the same manner as
in “2” range.

Similar to that of the “D” range,
the line pressure increases with the
degree of depression of the accelerstor
pedal, and the line pressure decreases
with the increase of car speed. The

AT-30

governor pressure (15) which acts on
the “)st-2nd” shift valve doves not
increase until it overcomes the com:

bined force of the line pressure (12)
and the spring, causing no “)st-2ndTM
speed change.
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“Ll? range (Low gear)

Low & Reverse
Broke

Fig. 47-45 Oil pressure circuit diagram —°f 1 “ range (Law gearj

AT-31L
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“Ly range (2nd gear)

7

Fig. AT-46 Oil pressure circuit diagrame — “12”

AT=32

range (2nd gear)



AUTOMATIC TRANSMISSION

REMOVAL AND INSTALLATION

CONTENTS

TRANSMISSION ASSEMBLY TRANSMISSION CONTROL LINKAGE ATs
Removel Femenal ond instalation. Aras

Installation Aghstment «ose é AT-36,

TRANSMISSION 8. Disconnect vacuum tube from bolts spport engine and transmission

vacuum diaphragm, and wire connec- with jack,and lower the jack graduallyASSEMBLY ons at downshift solenaxd until trangnission can be removed and
When dismounting the aviomatic 9. Disconnect speedometer cable take pil transmission under the car

teansmission from a vehicle, pay at: (rom rear extension,
tention to the following points: 10. Disconnect cil charging pipe ‘Note: Phug up the opening such ay ol

1. Before dismouniing the trans 1. Disconnect ott cooler inlet and <harging pipe, oil cooler tubes,
rnsson,vigidy inspect iby aid of the outlet wwbes at transmission case ate.
“Troubleshooting. Chart." and dis: 12. Support engine by locating @

mount it only when considered (o be jack under oil pan with a wooden _‘nstalllatlon
negessary block used between ofl pan and jack Installation of automatic transm
2. Dismount the ‘ransmission with Support transmission by means of a HOR OW wehicle 3 everse wnder of
Utmost care; and when mounting, transmission jack ‘temoval. However, observe the follow
‘observe the tighening torque indi 13. Detach converter hontsing dust ing installation notes,
cated on another table, not to exert cover. Remove bolts securing torgue 4, Drive plate runout
excessive force, converter to dive plats See Fie Ty enka oe ul ten and

reasure deve plate sunout with ind
cating finger of » dial gauge vested
against plate, See Fagare AT-48

{Replace drive plate i in exces of
(05 mm (0.020 im)}Removal

{In dismounting automatic transmis

son fTom vehicle, proceed as follows: © Maximum allowable runout:

1. Disconnect battery ground cable aa) catty
From terminal
2. Dwengage torsion shaft from ac
eslerator linkage,
3. Jack up vehicle and support its
Weight on safety slands, Recommend. fig. AT-47. Removing torque converter
hydra host or open pit be utilized, ‘ttaching bolts
if avatlable.

Make sore tha safety insured Note: Before: somone ERE
4. Remove propeller shat. verter. sribe match, marks on

(wo parts so that they may be aun

Note: Phig up the opening in the rar Hespyietons os Pig ATR cessing tele
extension to prevent oil from runout

owing oot
14. Remove reat engine mount se- 2. tnsallation of torque converter

5. Dscumnect Fran exhowst tube caring bolts and crosenember moun- Line up notch in torgue converter
6 Discomnect sekvtor range lever ing bolts with that in oil pump. Be extremely
from manual shah 15. Retmove satter motor careful not to cabse unde xieses 1m
7. Disconnect wire consections at 16, Remove biilts securing transmis parts in installing torque converter
inhibitor switch sion to engine. After removing these Set Figure AT-9.

AT-33

ee
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ATHIG

Fig. AT-49 Torque converter
aligning cut

3. When connecting torque con-

verter to transmission, measure dis-

tance “A" Co be certain (hat they are
correctly assembled. See Figure
AT-SO

Distance “A”

More than 21.5 mm (0.846 in)

ATH

Fig. AT-50 Installing torque converter

4. Bolt converler to drive plate.

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

$. After converter is installed, 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 fevers in

8. Connect inhibitor switch wires.

Notes: a. Refer (to covering topic
under “Checking and adjusting
inhibitor switch” on page
AT-SL.

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

9. Check imbibitor switch for op:

eration

AT+34

Starter should be brought ints ap-
eration only when selector lever is in

“P* and “NTM positions (it shauid mot
be started when lever {5 1 “D,"
“P' and “RTM positions).

Back-up lamp should also light
when selector lever is placed in “R”
Position.

10. Check level af oil in transiiis-
sion. For detailed procedure, see page

AT-49.
It. Move selector lever through | all
positions {o be sure that tra
operates correctly -

With hand brake applied, rotate
engine at idling. Without disturbing

the above setting, move selector lever
throngh “N" te “D,” 1a “2 to &
and fo “R.A stight shock should be
felt by hand gripping selector each
time transmission is shifted,

Note: See page AT-S0 for checking
enigne idling.

12. Chigek to be sure that line pres
sure is correct, To dg this, refer tos
relative sapic Under “Testing ling pres
sure” on page AT-53.
13. Pertiarin stall test as per the
instructions of page AT-5]



AUTOMATIC TRANSMISSION

TRANSMISSION CONTROL LINKAGE

1 Selector rod Tightening torque (1)
2 Joint trunnion of bolts and nuts kyon (11-10)
3. Contro! lever knob @ina wine 44 Cnitol eer auemity (7321940234029)
$ Control lver bracket Lab rn begs A
& Selector ange lover Bree topteclng

Fig. AT-51 Control linkage system

AT-35
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Removal and installation
1. Disconnect contro!_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

important as “Inspection of oil level”

for the automatic transmission.
Therefore, great care should be

exercised because defective adjustment
will result in the breakdown of the
transmission.

1. Loosen
Figure AT-5).
2. Set control lever @) and selector
tange lever © at “N” position. See
Figure AT-S1.

adjust nuts@®. See

AT-36

3, Set selector rod © to trunnion
@® by turning in or out adjust nuts,
See Fignre AT-S1.

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 satis-
factorily, readjust or replace parts a8
necessary
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MAJOR REPAIR OPERATION

CONTENTS

SERVICE NOTICE FOR DISASSEMBLY COMPONENT PARTS ara
AND ASSEMBLY ats? Front eluteh Arai

TOROUE CONVERTER Arar Rear clutch aia?

Inspection ata? Low 8 rovers brake ATA

TRANSMISSION ata? Servo isten ATa3
Disassembly Ana? Governor aTaa
Inspection a 39 il pune Ata
Assombly AT38 Planetary crrier ATS

Conta! vale AT as:

SERVICE NOTICE FOR The (orque converter is a welded 2. Remove bolts securing converter
DISASEEMBLY ANG ee ese em ie a i ee ier

ASSEMBLY 3. Remove speedometer pinionLet ea! Aeeve bolt. Withdraw pinion
1.11 is desirable that the repair 1. Check torque converter for any 4 Turn off by hand downshift sole
operations are catied out inthe dust- an of damage, bending, oil leak OF joid and wacom
proof room. deformation. IPnecessary, replace pers!

2. Due to the differences of the 2. Remove rust from pilots and gicseemily. Rod is assembled in tp
engine capacities, the specifications of bosses completely of vacuum diaphragm. See Figure
component parts for each models if torque converter oil is fouled or ATS
transmission may be dierent, How contaminated. due to Boral. clutch,
ever, they do have common adjust- fash the torque converter a8 follows
iments and repsir ax well as leaning

inspection procedures, outlined (1) _Drain oll in soeque converte.itz imirection procelures,oullined (2) pur nonelead gasoline oF Ker
ving the repaie operations, M6 (nto Torque converter [approxi-

2 ung ake rep corona OF er (V8 Ute
sationsTM section forthe correct paris per ptt
forthe applicable model feamamision, ©), _ Blow ait into torque converter

felis, thoroughly lean de outside (4) Fl torque converter ot tnt
Brite nawomeaim to prevent ane (2GHe converter approximately OS

from entering the mechanical pars Mer(| 1/9 US phate

TUR destroy, wah at
ane thre 2 ay om
damaged or defective parts, and how TRANSMISSION
they ne afeced, Reter to Serve

ts far the extent of damage thatfer veh Mallen Disassembly
7. Packings seals and sailor parts 1” Drain oll from the end of rest
once dkastemBled shou be replaced extension. Mount tramumission on

‘wth new ones 3 Transmission Case Stand $T07860000
«- STO770000. Remove vil pan, See Pig AES Downshiteolenoid and

TORQUE CONVERTER Figue AT-S2 cevum daphrogm

AT-37
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>
AT125

Fig. AT-55 Loosening band servo

= AT123

Fig. AT-57 Removing band strut

va (| Parizs
Fig. AT-58 Removing connecting shell

5. Remove bolts which hold valve
body to transmission case. See Figure

AT-54.

6. Loosen lock nut @ on piston
stem @ as shown in Figure AT-S5.
Then tighten piston stem in order to
prevent to fall front clutch drum down
when oil pump is withdrawn.

7. Pull out input shaft.

8. Withdraw ot! pump using Sliding
Hammer ST25850000. Exercise care
not to allow front clutch to come out
of position and drop onto floor. See
Figure AT-56.

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

10. Remove brake band, front
clutch and rear clutch as an assembled
unit.

11. Remove connecting shell, rear
clutch hub and front planetary carrer
as a unit. See Figure AT-58.

12. With the aid of Snap Ring Plier
1169860000, pry snap ring off owtput
shaft. See Figure AT-59.

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

14. Remove snap rings and then
remove rear planetary carrier, internal
gear, Connecting drum, one-way clutch

outer race and one-way clutch in this
written order.

1S. Remove rear extension loosen-
ing securing bolts. See Figure AT-61.

16. Pull out output shaft: remove oil
distributor @ together with governor
valve D. See Figure AT-62

17. Pry off snap ring using a pair of
pliers. Remove retaining plate, drive
plate, driven plate and dish plate in
this wrillen order. See Figure AT-63.

Aari2s
Fig. AT-69 Removing snap ring

2 | ATI26
Fig. AT-60 Removing connecting

drum

Fig. AT-62 Removing governor and
oil distributor

4

au ATIZa

Fig. AT-63 Removing drive and
driven plates
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18. Reaching through back side of
transmission case, remove hex-head
slotted bolls as shown in Figure
AT-64. To do this, use Hex-head Ex-
tension ST25570000. One-way clutch
inner race, thrust washer, piston return
spring and thrust spring ring can now
be removed.
19. Blow out low and reverse brake
piston by directing a jet of air into
hole in cylinder, See Figure AT-65.
20. Remove band servo loosening
attaching bolts.

Note: If difficulty is encountered in
removing retainer, direct a jet

of air toward release side as
shown in Figure AT-66.

~ / aw AT130

Fig. AT-64 Removing hex-head slotted
bolt

AT132

Fig. AT-66 Removing band servo

21. Pry snap rings @ from both
ends of parking brake lever (2) and
remove the lever. Loosen off manual
shaft lock nut @) and remove manual
plate @ and parking rod ©. See
Figure AT-67.

Fig. AT-67 Removing monuo! plate

22. Remove inhibitor switch and
manual shaft loosening two securing
bolts.

Inspection

‘Torque converter housing,
transmission case and rear
extension

1. Check for damage or cracking; if
necessary, replace.
2. Check for dent or score mark on
their mating surfaces. Repair as neces-
sary.

3. Check for score mark or sign of
burning on extension bushing; if neces-
sary. replace.

Gaskets and O-ring

1. Always use new gaskets when the
units are to be disassembled
2. Check O-rings for burrs or
cracking. Hf necessary, replace with
new rings.

Oil distributor

1. Check for sign of wear an seal
ting and ring groove, replacing with

new ones if found worn too badly
beyond use.

2. Test if clearance between seal ring
and ring groove os correct. If out of
specifications, replace whichever worn
excessively beyond limits. Correct
clearance is from 0.04 to 0.16 mm
(0.0016 to 0.0063 in). See Figure
AT-68.

AT-39

|| Seal ring

ST2SS12001

Clearance

Fig. AT-68 Measuring seal ring to
ring groove clearance

Assembly

Assembly is reverse order of dis-
assembly. However, observe — the

“following assembly notes.

1. After installing piston of low and

reverse brake, assemble thrust spring
nng, return spring, thrust washer and
one-way clutch inner race, Torque
hex-head slotted bolt to 1.3 to 1.8

kg-m (9.4 to 13 ft-lb), using Hex-head
Extension $7T2S570000, Torque
Wrench GG93010000 and Socket Ex-

Figuretension $T25512001. See
AT-69.

GG930100N0 ©

45 Ar13a6

Fig. AT-69 Installing one-way clutch
inner race

2. After low and reverse brike bas
been assembled, measure the clew
between snap ring 1 and retuininig

plate .2). Select proper thickness of
retaining plate that will give correct
ring to plate clearance. See Figure

AT-70.

nce
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© Low and reverse brake
0.8 to 1.05 mm
(0.031 to 0.041 in)

clearance:

Fig. AT-70 Measuring ring to plate
clearance

Available retaining plate

Thickness mm (in)

1 78 (0307)

2 8.0 (0.315)

3 8.2 (0.323)

4 84 (0.331)

5 8.6 (0.339)

6 8.8 (0.346)

As lo inspection procedure for low
and reverse brake, see page AT-43.
3. Install one-way clutch so that the
aurow mark “~»" is toward front of
vehicle. It should be free to rotate
only in clockwise direction. See Figure
AT-71

ania7

Fig. AT-71 One-way clutch

4. After installing rear extension,
torque attaching bolls to 2.0 to 2.5
kgm (14 to 18 ft-lb). Place manual
lever in “P" range and check to be sure
that rear output shaft is securely
blocked.
S. Tighten servo retainer temporari-
ly at this stage of assembly.

6. Place rear clutch assembly with
needle bearing on front assembly.
7. Install rear clutch hub and front

planetary carrier in the manner as
shown in Figure AT-72.

arian

Fig. AT-72 Installing planetary carrier

8. Assemble connecting shell _and
other parts up to front chitch in
reverse order of disassembly.

ata

Fig. AT-73. Installing connecting shell

9. Adjust total end play and front
end play as follows.

Front end play

ATi38
1 Front clutch thrust $ Transmission case

washer 6 Oil pump gasket
2 Oil pump 7 Oil pump cover
3 Front chatch bearing race
4 Rear clutch

Fig. AT-74 End play

(1) Measure the distance “A” and
“C" by vernier calipers. as shown in
Figure AT-7S.

AT~40

Transmission case

Rear
‘clutch]Bearing race

W edede bearing
| Ari39

Pig. AT-75 Measuring the dista
“A” and “

(2) Measure the distance “B” and
“D" of oil pump cover as shown in
Figure AT-76.

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:

Tr=A-BtW

where,

Ty = Required thickness of oil pump
cover beating race mm (in)

A = Measured distance A mmm (in)

B = Measured distance B- mm (in)

W = Thickness of bearing race

temporarily inserted mm (in)

Available oil pump cover bearing race

No. | Thickness mm (in)

120.047)

1.4 (0.055)

1.6 (0.063)

1.8 (0.071)

2.0 (0.079)

6 2.2 (0.087)

Specified total end play:
0.25 to 0.50 mm
(0.009 to 0.020 in)

wee
ne
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Adjustment of front end play

‘Select front clutch thrust washer by
calculating the following formula

Te=C -D~0.2 (mm)

where,

Ty = Required thickness of front
clutch thrust washer mm (in)

C= Measured distance C mm (in)

D = Measured distance Dm (in)

Available front clutch t washer

12. After inhibitor switch is &

stalled, check t0 be sure that it op
erates properly 1m each range, Fot
detailed procedure, refer to covering
topic on page AT-S1
13. Check the length “L” betwe
case end to rod end of vacuum thiottle
valve fully pushed in. Then select
adequate diaphragin rod corresponding
smeasored length, See Figure AT-77

Fig. AT-77 Measuring the distance

Available diaphragm rod

Distance measured “L” me (in)

No. | Thickness mm (i

1.5 (0.059)

1.7(0.067)

1.9 (0.075)

2.1 (0.083)

230.091)

25 (0.098)

2.7 0.106)

Specified front end play
05 1008 mm

(0.020 100.031 in)

Notes: 2. Correct thickness of bearing
race and theust washer is ak
ways the one which is neaiest
the calculated one

a Instelled thickness of oil
pump gasket is 0.4 mm (0.016
in,

10. Check 10 be sare that brake
servo piston motes faaly. For detailed
procedure. refer to covering topic on
faye AT-43. Use care to prevent piston
from coming oot of place during test

itng sce servo retainer is not tightened

at this point of assembly
11. Make sore that brake band steut
is commethy untalled. Torque piston
stem te 2 or LS Kean (87 to 1
fib); Hack wl two fall twins and
secure ‘with Hack mist, Lack nut tight-

ening marae ALS 10-40 kgm (11 to
Pctb

"Under 25.55 (1.006)
25.65 t0 26.05 (1.010 to 1.026)

26.15 (© 26.55 (1.030 to 1.045)

26.65 (0 27.08 (1.049 wo 1.065)

Over 27.15 (1.069)

Diaphragm rod len)

29.0 (1.183)

295 (1.161)

30.0(1.181)

30 (1,201)

31.0 (1.220)

COMPONENT PARTS
‘The transmission consis of many

small parts that are quite alike in

construction yet machined to very
close tolerances. When disassembling
parts, be sure to place them im order in
2 part rack so they can be restored in.
the unit in their proper positions. Its
also very important to perform func
tional test whenever itis designated

Front clutch

Disassembly

7 Spuing retainer
44 Daven plate 8 Coll sping

Fig, AT-78 Sectional view of
front cluteh

AT-41

1 Pry off snap cing D with »
suitable screwdriver or a pair of pliers.
Remove a retaining plate @. drive
plate @, driven plate @and dish plate
@) in the order listed as shown in
Figure AT-78.
2. Compress clutch spring’, using

Clutch — Spring Compressor,

$T2$420000 (or $T2542001}.. Re
move snap ring @ from spring 1

ner, using Snap Ring Remover
5725320001. See Figure AY-79.

Note: When Clutch Spring Compres:
sor $T25420000 is to be used,
cut the toe-tips of three legs by
4 grinding wheel. See Figure
AT80,

Fig, AT-79 Removing snap ring
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}

fa
” 2 120 mt
— (0.079 in)

ATias, Cut off hatched pornon

Fig. AT-80 Modifying of coit spring
compressor

3. Take out spring retainer @ and
spring ® . See Figure AT-78
4. Blow out piston by directing a jet

of air into hole in clutch drum. See
Figure AT-81

Fig. AT-81 Blowing out piston

Inspection

1 Cheek for sign of wear or damage
to clutch drive plate facing. Wf found
worn or damaged excessively, discard.
See Service Data for limits
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

1. Assembly is reverse order of disas-
sembly. Dip all parts in clean auto-
matic transmission fluid before they
can be installed
2. Line up driven plates so that
stripped ares are properly aligned. pay-
ing particular attenition to the lacation
of oil holes in clutch drum. See Figure
AT 82.

Note: The number of drive and driven
plates varies with the type of
vehicles, For detaited informa-
tion, also see Service Data &
Specifications.

A150 Lubrication hole
Fig. AT-82 Inserting clutch plate

3. After clutch is assembled, make
sure that clearance between snap ring
@ and retaining plate @ is held
within specified liniits. 1f necessary,
try with other plates having different

thickness until correct clearance is
obtained. See Figure AT-83.

Specified elearance:
1.6 to 18mm
(0.063 to 0.071 in)

Available retaining plate

No. Thickness mm (in)
10.6 (0.417)

10.8 (0.425)

11.0 (0.433)

11.2441)

11.4 (0.449)

11.6 (0.457)anee
one

A181

Pig. AT-83. Measuring ring to plate
clearance

4. Testing front clutch
With front chitch assembled on oil

pump cover, direct a jet of air into
hole in clutch drum. See Figure
AT.84,

AT~-42

AT152

Fig. AT-84 Testing front clutch

Rear clutch

Disassembly

ar270 ©

1 Rear elutch drum 6 Retaining plate
2. Piston 7 Spring retainer
3 Dished plate 8 Drive plate
4 Coil spring 9 Driven plate
S Snap ring

Fig. AT-85 Sectional view of
rear clutch

1. Take out snap ring ®, retaining
plate @, drive plate ) , driven plate
© and dished plate (. Same tech-
nique can be applied as in disassem-
bling front clutch. See Figure AT-8S.
2 Remove snap ring from coil
spring retainer, See Figure AT-86.

$125420000
~~ XQ 125420001)

Ari84

Fig. AT-86 Removing snap ring
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3. Blow out piston by directing 4 yet

of air into hole in clutch drum, See
Figure AT-87,

Atiss

Fig. AT-87 Blowing out piston

Inspection

Refer to covermg topic under
“Front Clutch.”

Assembly

Assembly is reverse order of disas
sembly. Dip all parts in clean auto:

matic transmission fluid before as

sembling. Note that the number of

drive and driven plates varies with
types of vehicles. For details, refer to

Service Data & Specifications.

1. After rear clutch is assembie
check to be sure that clearance be-

tween snap ring <f) and retaining, plate
@ isheld within prescribed tolecamces

See Figsre AT-88.

Specified clearance

1.0 to 1.5 mm
(0.039 t0 0.059 in)

Pig, AT-8S Measuring ring to plate
clearonce

2 Testing rear chute
Install rear elatete an oil pump

Blow ait wader pressure into oul
hole to listen tian detiaite clutch oper

ion ae shox sin Figuse; AT-M

atis7

Fig, AT-89 Testing rear clutch

Low & reverse brake

Disassembly

1. Pollow steps as per instructed on
page AT-38

2. Blow out piston by directing a yet
of air into oi! hole in cluteh piston,

Inspection

1. Check drive plate facing for weat
cor damage; if necessary, replace. Ri
to Service Data & Specifications for

2. Test if piston cetuen spring is not

weakened. Discard if weakened too

badly beyond use.

3. Replace any defective paris with
new ones

Assembly

1 After low & reverse piston as

installed, assemble thrust spring cing,
return spring, thrust washer and one

way clutch inner race, With the aid of
Hex-head $T25570000.
tighten hexchead slotted holt 1.3 to
1.8 kgam (9.4 to 13 (01h)

2. Enter dished plate. deiven plate,
dave plate and retainmg plate into

transmission case an this written order

Install snap ring to secure the instal-

lation

Extension

Note: The number of drive and driven
plates varies with types of vehi-
cles. For detailed information,
refer to Service Dats & Specifi-
catioox.

AT-43

3. Without disturtving the above

setting, check to be sure that clearance
between stay ring and retaining plate
is Weld within specified limits. IF nec

essary, try with other plates having
different thickness until correct clear
ance is obtained

Specified clearance:
080 ve 1.05 st

(0.031 10 0.041 in)

4. Blow under pressure ait into oil

ole in low & reverse biuks to Histon
for definite brake operation as shawn

in Figure AT-90

AT168,

Fig. AT-90 Testing low & reverse
brake

Servo piston

Disassembly

1. Blow out piston by directing a jet

of air into hole wm release-vide of
piston.

2. Remove

spring,

servo piston fetuin,

Inspection

Check piston fair Wear, damage OF
other defects which might inter

Proper brake operition
an}

Fig, AT91 Removing pixton
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1. Prior to assemlbing, 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 under pressure air from
apply-side of piston (o listen for defi-
nile piston operation as shown in
Figure AT-93.

4. With apply-side of piston plugged
with thumb, blow air under pressure
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 loosened, calling
for retightening.

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 this written order as shown in
Figure AT-95,
3. If primary governor is to be dis-
assembled for any purpose, remove
spring seat, primary governor valve,
‘spring and spring seat.

1. Anchor end pin
2 Rand strut
3 Apply
4 Release
3. Return spring
6 Band servo piston stem
7 Band servo piston
8 Servo retainer
9 Brake band assembly
10. Transmission case

AT271

Pig. AT-93 Testing piston

(Apply side)

WwBove
Fig. AT-94 Testing piston

(Release side)

Inspection

1, Check valve for defective condi-
tion. Replace spring if found weaken-
ed too badly beyond use. Defective
piston should also be replaced with a
new one.

2. Examine if primary governor
slides freely without binding.
3. To determine if secondary gover-
nor is in good condition, blow air
under light pressure into hole at “A”
to listen for noise like a model plane.

AT-44

Tp conte vale ®
{Governor pressure —
a5) =

From control valve
Line pressure (1)]

| Primary governor
2 Secondary governor
3 Governor vaive body

Fig. AT-95 Testing secondary
‘governor

‘Assembly
Reverse disassembly procedure to

assemble governor.

Note: Do not confuse primary gover-
nor with secondary governor.
After in n, check to be
sure that spring is not de:
flected.

Oil pump

Disassembly

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

Inspection

J, Inspect gears for wear or damage
to gear teeth. Replace rubber ring if
found damaged excessively beyond
use.

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

# Clearance between inner (or outer)
gear and pump cover. See Figure
AT-96.
Standard clearance:

0.02 10 0.04 mm
(0.0008 to 0.0016 in)

{Replace if going over 0.08 wat
(0.0031 in).)
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© Clearance between seal ring

ring groove, See Figure AT-97.

Standard clearance:

0.04 t0 0.16 mm

(0.0016 to 0.0063 in)

—— aTi62

Fig. AT-96 Measuring clearance

7 i Clearance

Seal ring

ta. te

YS
— = <=

|

dt — I
i ATIS

Fig. AT-97 Measuring clearance

Assembly

1. Set up pump housing and inner
nd outer pump gears on it

With the aid of Oil Pump Assem-
bling Gauge $T25580000, install
pump cover to pump housing as shown

in Figure AT-98

GL AT166

Fig. AT-98 Centering oil pump

3. Temporarily tighten pump secur
ing bolts,

4. Set the runout of oil pump cover
within 0.07 mm (0.0028 in) total
indicator reading. See Figure AT-99.

AT264

Fig. AT-99 Measuring runout

5. Tighten pump securing bolts to
specified torque 0.6 to 0.8 kg-m (4.3
to 5.8 ft-lb).

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

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

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

Planetary carrier
The planetary carer cannot be

divided into its individual components.

If any part or component is defec-
tive, replace the carrier as a unit.

Inpsection

Check with a feeler clearance be-
tween pinion washer and planetary
carrier. Sce Figure AT-100.

© Standard clearance:
0.20 to 0.70 mm

(0.008 to 0.028 in)

___, {earance

AT167

Fig. AT-100 Measuring pinion washer
to carrier clearance

AT-45

[Replace if going over 0.80 mm
(0.031 in).}

Control valve
The control valve assembly consists

of many precision parts and requires
extreme care when it has to be re-

moved and serviced, It is good practice
to place parts in a part rack so that
they can be restored in valve body in
their proper positions. Added care
should also be exercised to prevent
springs and other small parts from
being scattered and lost.

Before assembly, dip all parts in
clean automatic transmission fluid and
check (o be certain that they are free
of lint and other minute particles. If

clutch or band is burt or if oil
becomes fouled, the controt valve as-
sembly should be disassembled and
flushed

Disassembly

1. Remove bolts and nuts which
retain oil strainer, Bolts may be re-
moved with a screwdriver, but it 1s
recommended to use Hexagon Wrench
HT61000800 and Spinner Handle
HT62350000. See Figure AT-101
2. Remove attaching bolts. With
bolts removed, lower valve body,
separate plate and upper valve body
are free for removal. See Figure
AT-102.

Note: Do not allow orifice check
valve and valve spring in lower
valve body from being scattered
and lost when removing se}
rate plate

ATeynvOsON
HHo2 3st
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Fig. AT-102 Removing separate plate

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

4. Remove side plate. Take out

“Tst-2nd” shift valve, “2nd-3rdTM shift
valve, pressure modifier valve and
three valve springs. See Figure AT-104,

Pressure regulator sireve

Manual vatve

Is-g sit valve

2nd-Brd shift valve -~

Inspection

1. Check valves fox sign of burning
and, if nevessary, replace.
2 Check to be certain that oil
stramer (s in good condition. Jf found
Ganraged in aciy niisenes, sca rd
3. Test valve springs for weakened

Pressure regulator plug

2

Second lock valve

Fig. AT-103 Removing manual valve

Note: Do not work it off with screw-
drivers to avoid damaging
machine screws,

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

ressure requistor valve

i
Pressure modifier valve

H76 1000800 a \
\_ H62350000 ay

ATI7D

Fig. AT-104 Removing side plate

6. Remove side plate. With side
plate removed, solenoid downshift
valve; throttle back-up valve, vacuum
throttle valve, “2nd-3rdTM timing valve

and three valve springs ave free for
removal,

2n4-3ed timing valve

Vacuum throtte valve

Solenoid dewn shift valve

Throttle back up valve

Fig. AT-105 Components ports of controt este

temsaon; if mecessary, replace.

4. Examine if there is any sign of
dsmage or spore mutks on separate
plage. If left wmheeded, oil wall bypass
correct oil passages causing many
types of abnonmalitics mn the system.

AT-~46

S. Chevk oll passages in vaive boaly
for sign of damage and citer sondi-
tiers which might interfere with props
wale operation .
6. Check bolts for stsiyspra tiirendis.
Replice as-sequire:d.
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Valve spring chart

Installed
Mean cooWwe da, No.of | Free tengthValve spring som tin) a, active coil | mm in) Lenetbs Load
sm Gin) ‘am (in) ks cb)

nanan 13 60 15.0 324 265 38
inca SEEDS (0.0512) | (0.2362) (1.276) (1.043) a2)

P j 12 os | 130 43.0 23.8 \ 28
ressore regulator | (9.0472) | (0.4134) 693) | (0.925) | 62)

S ' o4 80 50 I3.s 9.0 ot
eR FO (0.0187) | (0.3150) (0.728) (0.3543) | (02)

en 06 60 160 320 16.0 0.625
ieee (0.0236) | (0.2362) (1.260) (0.630) aa)

07 62 180 410 170 1.40
2nd - 3rd shite (0.0276) | (0.2441) (1614) (0.669) Ga)

07 58 15.0 325 270 0.55
20d - 31d timing (0.0276) | (0.2165) (1.280) (1.063) (2)

a 08 6s 140 36.0 188 192
Twotlebakup | oats | (0.2559) aaity | (0.740) | 4.2)

Siencit downanini| 953: 50 120 220 125 0.60
ofenoid downshift | (92417) | (0.1969) (0.866) (0.492) (3)

Second lock 0.38 5.0 16.0 335 210 0.60
second toe | (0.0217) | (0.1969) (319) (0.827) (1.3)

09 56 140 26.8 19.0 2.19
Throttle relief

(0.0354) | (0.2205) (05s) | (0.748) | 8)

onitice check 02 48 150 215 MLS 0.01
fice chee (0.0078) | (0.1890) 0.846) | (0.453) | (0.02)

7 0.4s 83 so 218 78 0.215
pany goveranr (0.0177) | (0.3268) (0.858) (0.2983) | (05)

eee 07 as ss 25.1 los 1.10
Secondary governor) (976) | (6.3346) (oss) | 413) | G4)

2 MEER cng Assembly 1. Slide valve into valve body and be

EA Tern!

BA
Wine dist

Ariz

ig, AT-106 Vatve spring

Assembly 1s reverse order of disas-
sembly. However, observe the follow-
ing assembly notes. Refer to Valve
Spring Chart and alustration in as:
sembling valve sprangs. Dip all parts in
clean automatic transmission fluid
before assembly. Tighten parts to
specifications whenever designated

AT-47

particularly careful that they
forced in any way.
2. Install side plates using Torque
Driver $T25160000. See Figure AT
107.

e not

Tightening torque:

0.25 100.35 ken
(19 to 2.5 feta)
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$T25160000
HT61000800

ATI79

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:
0.25 to 0.35 kg-m
(1.8 to 2.5 ft4b)

Reamer bolt tightening torque:
0.5 to 0.7 ke-m
(3.6 to 5.1 ft-ib)

AT-48

pe AL

a 4

$T25160000
HT61000800

5.

ATI7a

Fig. AT-108 Installing volve body

Insta)l oil strainer.

Tightening torque:
0.25 0.0.35 ke-m
(18 to 2.5 ft-lb)
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TROUBLE DIAGNOSES AND ADJUSTMENT

CTION AND ADJUSTMENT
FORE TROUBLE DIAGNOSIS

Testing instrument for inspection

Inspection and repair of oil leakage

Checking engine idling rprr

Checking and adjusting kick-down switch
and downshift solenoid
Inspection and adjustment of manual

linkage

Checking and adjusting inhibitor switch

STALL TEST

cedures,

As the troubles on the automatic

transmission can be mostly repaired by
doing simple adjustment, so do not
disassemble immediately if the autor

nnatic transmission i in trouble.
Firstly inspect and adjust the auto-

matic transmission with mounting on
vehicle by observing the trouble-
shooting chart

If the trouble could not be solved
by this procedure, then remove and
disassemble the automatic transmis-

sion. 1t is advisable to check, overhaul
and repair each point in the order

itemized in the “trouble-shooting
chart.”

1. In the “trouble-shooting chart”
the diagnosis items are arranged in the
‘order from easy to difficull and there~
fore please follow these items. The

transmission should not be removed,
unless necessary.
2 The test and adjustment for trou

ble diagnosis should be made on the
basis of standard values a
should be recorded

id the data

CONTENTS

ROAD TES AT52
AT-49 Car speed at gear shift. ct AT-52

. AT-49 Checking speed chianging condition AT-53
AT-49 Checking items during speed change . ATS3

AT-50 Shift schedule AT53
AT-50 LINE PRESSURE TEST AT-53

Line pressure (governor feed pressure) ATS3
- AT-50 Judgement in measuring fine pressure AT 54

TROUBLE-SHOOTING CHART AT 5A

ATS1 Inspecting items 5 : AT 54

ATI Trouble-shooting chart for 3N71B Automatic

ATSI Transmission 4
ATS1 Trouble-shooting guide for 3N71B Automatic

AT-52 Transmission ATSB

INSPECTION AND
ADJUSTMENT BEFORE
TROUBLE DIAGNOSIS.

Testing instrument for
inspection

1. Engine tachometer
Vacuum gauge

3. Oil pressure gauge

It is 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 transmnis-

sion the oil level and the condition of
oil around the oil level gauge should he
examined every 5,000 km (3,000

miles). These steps ate easy and effec-
trouble-shooting 3s some

change of oil conditions are linked
with developed troubles in many cases

tive in

AT=49

For instance
Lack of oil causes defective opera:

tion by making the clutches and
brakes slip, developing severe wear.

The cause of this operation is that
the oil pump has begun to suck air
which caused oil foaming, thus rapidly
deteriorating the oil quality and pro-

ducing sludge and varnish.
Meanwhile, excessive oil is also bad

as im the case of a lack of oil, because
of oil foaming by being stirred up by

the gears. Moreover, in high speed
driving with excessive vil in the teans:
mission the oil often blows out from
the breather.

1. Measuring oil level
When checking the fluid level, start

the engine and run it until normal
operating temperatures [oil tempera
ture: $0 to 80°C (122 to 176°F),
Approximately ten-minute operation

will elevate the temperature to this
range.] and cnigne idling conditions
are stabilized. Then, apply the brakes
and move the transmission shift lever
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through all drive positions and place
the lever in park “P” position. In this
inspection, the car must be placed on a
level surface,

The amount of the oil varies with
the temperature, As a rule the oil level
must be measured after its tempeca-
ture becomes sufficiently high.

(1) Fill the oil to the line “H." The
difference of capacities between both

" and “L” is approximately 04
titer (7/8 U.S.pt., 3/4 Imperpt.) and,
therefore, take cate not to fill heyond
the line “EL.”
(2) At the time of the above
oppingup and changing of oif, case
should be taken of to prevent mixing
the oll with dust and water.

2. Inspecting oil condition
The condition of oil sticking to the

level gauge indicates whether to aver-
awl and repair the transmission or

look for the defective part.
If the oil has deteriorated into a

varnisinlike quality, it causes the con-

tral valve (0 stick. The blackened oil
gives the proof of the burned chitch,
brake band, etc. In these cases, the
tcansanission must be replaced.

Notes: a. In oil level checking, use
special paper waste to handle
he level gauge and ake care
snot 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
igiuge and then observe the
level.
¢. Use automatic transmission
lujgstaving “DEXRON” iden-

only: in the 3N71B
Automatic transmission,

@. Pay attention because the
olf to be used differs from that

used in the Nissin Full
Automatic — Transmission
3NTIA. Never mix the oil with
that.

Inspeetion and repair of oil
leakage

When oil leakage takes place, the
portion near the leakage is covered
with oll, presenting difficulty in de
tecting the spot. Therefore, the places
where oil seals and gaskets are
equipped are enumerated below:

Q) Converter housing:
© The rubber cing of oil pump hous-

ing.
‘© The oil seal of oil pump housing.
‘© The oil seal of engine crankshaft
© The bolts of converter housing to

case.

(2). Transimission and rear extension
Junction of transmission and rear
extension.

© Oil cooler tube connectors.
© Oil pan,
© Oil-pressure inspection holes (Refer

to Figure AT-112.
‘© The mounting portion of vacausm

diaphragm and downshift solenoid.
‘© Breather and oit charging pipe.
‘© Speedometer pinion sleeve.
‘¢. The ail seal of rear extension,

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

Pluce the vehicle ina pit, and by
sammpling the leaked ofl, examine whe-
ther it is the forgue converter oil or
not. The torque converter oil assumes
a color like red wine when shipped
from the factory, so it is easily distin-
guished from engine oil of gear oi.

‘© Cleanly wipe off the leaking ofl and
dust and detect the spot of vit leakage,
Use nonflammabte organic solvent
such as carbon tetrachloride for wip-
ing.

© Raise the oil temsperature by op-
erating the engine and shift the lever
to “D” to heighten the oil pressure.
‘The spot of oil leakage will then be
found more easily.

Note: As the if leakage from the
breather does not take place
except when running at high
speed. it is impossible to locate
the spot of leakage with vehicle
stalled.

AT-50

Checking engine idling
rpm

‘The engine idling revolution should
be properly adjusted.

If the engine revolution is too low,
the engine does not operate smoothly,
and if too high, a strong shock or
creep develops when changing over
from “N” 10 "D" or "R.”

Specified idling speed:

600 rpm at “D” position
(750 rpm at "N” position)

Checking and adjusting kick-
down switch and downshift
solenoid

When the kickdowr operation is
‘not made property or the speed chang-
ing point is too high, check the kidk-
own switch, downshift solenoid, and
wiring between them. When dae igni-
tion key is positioned at the Ist stage
and the acceferator pedal is depressed
deeply, the switch contact shoxild be
closed and the solenoid should clive. 1f
it does not click, it indicates 4 defee,
‘Then check each part with the testing
instruments, See Figuee AT-109,

Fig. AT-109 Downshift solenoid

Note: Watch for oil leakage from
transmission case.
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Inspection and adjustment

of manual linkage

The adjustment of linkage ts equal-

ly important as “Inspection of oil
level” for the automatic transmission.
Therefore, great care should be exer-
cised because defective adjustment will
result in the breakdown of the trans-
mission.

Inspection:

Pull the selector lever toward you
and turn it so far as “P” to “4” range,
where clicks will be felt by hand. This
is the detent of manuat valve in the
body. and indicates the correct posi-
tion 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 posi-
tion plate when it is released.

Adjustment:

This procedure can be accom
plished by referring 10 “Removal and

Installation.”

Checking and adjusting

inhibitor switch

The inhibitor switch serves to light
the reverse lamp in the rang i
the transmission operation and also to,

rotate the starter motor in the ranges
SN” and “P.”

Inhibitor switch == & Washer1

2) Manual shee 7 Nee
3 Washer 8 {nhibitor switch

< Nut 9 Range select lever
S$ Manual plate

Fig. AT-110 Construction of inhibitor
switch

Check whether the reverse lamp

and the starter motor operate normal-
ly in these ranges. If there is any

trouble, first check the linkage. If no
defect is found in the linkage, check
the inhibitor switch.

Separate the manual lever from the
remote control selector rod and torn
the range select lever to “N.”

Note: In the position “N” the slot of
the manual shaft is vertical.

By the use of the tester, check the
two black-yellow (BY) wires from the

inhibitor switch in the ranges “N” and

“P” and the two red-black (RB) wires
in the range “R” for continuity. Turn
range seleet lever to both directions
from each lever set position and check

each continuity range. It is normal if
the electricity is 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 is obvi-
ously unequal on both sides, the
adjustment is required.

WW any malfunction is 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 corect-
ly to the position “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 click sound.)

Move the switch slightly aside so
that the screw hole will be aligned

with the pin hole af the interna] rotor

combined with the manual shaft and
check their alignment by inserting a

1.5 mm (0.0591 is) diameter pin into
the holes. If the alignment is made
correct, fasten the switch body with

the bolts, pull out the pin and tighten
up the screw again into the hole, and

tas’ lor lever as before.

Check over again the continuity with

the tester. If the malfunction still
remains, replace the inhibitor swit-!

STALL TEST
The purpase of Uris test 1s 10 check

the transmission and engine for trou-
ble by measuring the maximum num-

bers of sevolutions of the engine while

AT-31

vehicle is held in a stalled condition
end the carburetor is in full throttle
operation with the selector lever in

tanges “D. "2" and 71" respexiively,
and by compaising the measured re-

suks with the standard values.

Standard stall revolution:

2,150 to 2,350 rpm

Components to be tested and test Hemms.

i. Clutches, brake and band in trams-

mission for slipping,
2. Torgue converter for function

3. Engine for overall property

Stall test procedures
Before testing, check the enigne oil

and torque converter oil, warm up the
engine cooling water to the suitable

temperature by warming up operation
at 1,200 rpm with the selector lever in
the range “P” for several minutes, and

warm up the torque converter oil to
the suitable temperature (60 to L00"C
(140 to 212°F)).

1. Mount the engine tachowneter ata

location chat allows good visibility
from the drives’s seat and put a mairk

on specified revolutions on the mietes.

2. Secure the front and rear wheels
completely with chocks and apply the

hand brake. Be sure to depress: the

brake pedal firmly with the left fovt

before depressing down the acechesator
pedal.

3. Throw the selector Jever unto the
range “D.”

4. Slowly dep the sccefenater
pedal down till the dhyotte valve as
fully opened. Quickly tead and seoord
the engine revolution wher the engine

begins to rotate steadily and then
release the accelerator pedal.
S. Turn the selector lever into “N~

and operste the emigne at approxi-

mately 1200 spm for more than cnc
minute to coof down the tongue con-

verter.oil and coolant.

6& Make similar stall tests in the
“1 and “RTM~

Note: The stall test operation as spec-

ified in the item (4) should be

made within five seconds. If it
takes too long. the oil deteriv-

tates and the clutches, brake

ranges“
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and band are adversely af-
fected. Sufficient cooling time
should be given between each
test for the four ranges “D,””
sari" and “Re”

Judgement

1. High stall revolution more than
standard revolution

If the engine revolution in stall
condition is higher than the standard
values, it indicates that one o mote
clutches in the transmission ate sli
ping and, therefore, no further test is
required.

For the following abnormalities,
the respective causes are presumed,

(© High zpm in all anges... Low line
pressure

© High «pm in and "1" and
‘normal rpm in - Rear clutch

slipping
4 High «pm in “D" and 2" and

Oreway

ipping
@ High rpm in “R” only ... Front

clutch or low and reverse brake
slipping

To determine which is slipping,
either front clutch or low and reverse
brake, a road test is needed.

If, while coasting after starting with
the lever in “1” range, engine braking
ves not work properly, it is deter-
mined the low and reverse brake is
slipping. Otherwise, the front clutch is
sipping.

The slipping of the band brake is
difficult 10 ascertain, However, if it
occurs with the lever in “2" range, the
fenigne revolution increases up to the
same level as in “Ist” speed and
therefore it can be found out by
careful observation, 1 is impossible to
check it in the stall test.

2, Standard stall revolution
If the enigne revolution in stall

condition is within the standard
values, the control elements are nor-

operating in the ranges. "D.”
“and “R.

‘Also, the engine and one way
clutch of the torque converter are
normal in performance and operation

The one way clutch of the torque

converter, however, sometimes sticks.
This should be determined in the road
test

3. Low stall revolution less than
standard revolution

If the engine revolution in stall
condition is lower than the standard
values, it indicates that the engine isin
abnormal condition or the torque con.
verter's one-way clutch is slipping,

4. Others
(1) Mf the accelerating performance
{is poor until vehicle speed of approxi
mately SO km/h (30 MPH) is 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, vehicle speed can
not exceed approximately 80 km/h

Car speed at gear shift

(50 MPH) in the road fest, In such a
case, the torque converter oil tempera
ture ses up abnormally and s0 special
care is required.

3) Uf the transmission does not
‘operate properly in all vehicle speeds,
it indicates poor engine performance

ROAD TEST
‘An accurate knowledge of the suto-

‘matic transmission i prerequisite 0 its

exact diagnosis by 2 road test
It is recommended to prepare a

diagnosis guide chart in which are
written the standard vehicle speeds for
ach stage of the up- and down-
shiftings. Measured vehicle speeds are
to be flied in the adjoining colusn in
each testing

Also itis advisable 10 mount 3
stopper for positioning the theotte
‘opening.

Throitle opening | ge
( Gear sift Progeler shaft opm

Do + Dy 1,660 to 2,160

Kickdown Dr > Dy 3,030 to 3,530
©) Dd) > dD; 3,180 10 2,680

D: > Dy 1,850 to 1,150

ope. Dv, 33010 830

Half throttle D; = dD; 1,530 10 2,030
200) D, + Dora aee, 1,260 10 760

Dd > Do 700 Max.

Full throttle .7 Geo ut 1,710 10 1,210

Mininoam
throttle hoon 171000 1,210

1450)

1 Reduce the speed by shifling 10 *
(©utput shati 2,000 rpm),

Note: Car speed can be calculated by the following formul

Damar x Nyx 60

Ry x 1,000
where, V = Carspeed (km/h)

ve

range from “D” range

Np= Propeller shaft revolution (pm)
Ry= Final gear rat
= Tire effective radius (m)
= The ratio of circumference of a circle {0 its diameter: 3.14

AT~52
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Checking speed changing
condition

The driver’s feeling during gear
changes should also be checked at-
tentively

1. A sharp shock or unsmoothness
are felt during a gear change.
2. A gear change is made with a long

and dragging feeling,
These indicate that the throttle

pressure is too low or some valve
connected to the throttie is defective

Checking items during
speed change
1, In SD” range, gear changes, Dy—>

DD, —>Dy are effected. In “R” range,
the speed does not increase.

2. The kick down operates properly.
3. By moving the lever from “D"
into “1,” gear changes Dy—>2(12)—>
1, are effected. In the ranges 1"
and ““1,,” the engine braking works

properly

4 In

crease.

5. Should be quickly fixed at “2”
range.

6 tn

properly

It any malfunction occurs in the
second gear during the road test, that
is, if vehicle shakes, drags or sling in

ing up fiom “Dy,” directly to
“D3” oF in shifting up from “D," to

“* the speed does not in-

rebicle can be parked

shit

“Ds.” the brake band should be ad-
justed. If these troubles remain after

Shift schedule
————=

(ull throtte)|_Kiekdown range
i

Lat
1

E3

inta
ke 

manif
old

ro)
Ourpui

LINE PRESSURE TEST
When any slipping occurs in clutch

of brake, or the feeling during a speed
change is not correct, the line pressure
must be checked.

Measuring the line pressure is done
by a pressure gauge attached to two
pressure measuring holes after re-
moving blind plugs located at trans-
mission case. See Figure AT-112

The line pressure measurement is
begun at idting and taken step by step
by enlarging the throttle opening.
1, A sharp shock in up-shifting or
too high changing speeds are caused
mostly by too high throttle pressure.
2. Slipping or incapability of opera-

Line pressure (governor feed pressure)

~---t--
\--+

the brake band is adjusted, check the
servo piston seal for oil leakage.

er) seen
shaft speed (rpm)

3088

aye

Fig. AT-111 Shift schedule

ion is mostly due to oil pressure
leakage within the gear trains or spool

1 Line pressure
2 Governor feed
2 Servo release pressure

Fig, AT-112 Measuring tine pressure

At cut back point After cus back
Range Throttle opening [under approximately | {over approximately

15 kmh (9 MPH) S kn/h (22 MPH)]

Unit: mmtig Unit: kgfem? (psi) Voi: Ketem? (psi)

Full throttle 0 9.400 110 (13410 156) S510 65 { 78 92)
Minimum throttle 480 20w 40 (4310 57) | 3.010 4.0 ( 43t0 57)

Sn Full throttle 0 10.010 12.0 (14210 171) $.5to 7.0 ( 7810 100)
5 Mininwam throttle 450 | 6.010120 ( 8510171) 5.510 7.0 ( 7810 100)

a | saddens ee “ey

4 Full throwe o) 14.00 16.0 (199 40228) 14.00 16.0 (199 10 228)
}_Misimum throttle 450 3.010 SS (4300 78) | 3.010 55 (4340 78)

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.

AT-53
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Judgement in measuring
line pressure

1. Low idling Jine pressures in the
ranges “D,” “2,” “1," “R” and “P.”

It can be attributed to trouble in
the pressure supply system or too low
output of power caused by:
(1) Aworn oil pump
(2) An oil pressure leakage in the oil
pump, valve body or case

(3) A sticking regulator valve

2. Low idling, line pressures in cer-
tain ranges only

It is caused pressumably by an oil
leakage in the devices or circuits con-
nected to the relevant ranges.
(1) When there is an oil leakage in
the rear clutch and governor, the line

Pressures in “D,” “2” and are low
but the pressure is normal in “R.”
@) When an oil leakage occurs in
the low and reverse brake circuit, the
line pressures in “R” and “P* are low
but the pressure is normal in “D,” “2”
and “1.”
3. High idling Jine pressures

It is presumed to be caused by an
increased vacuum throttle pressure
owing to a leakage in the vacuum tube
or diaphragm or by an increased line
pressure due to a sticking regulator

valve.
Vacuum leakage is checked by di-

rectly measuring the negative pressure
after removing the vacuum pipe.

A puncture of the vacuum dia-
phragm can be easily ascertained
because the torque converter oil is
absorbed into the engine and the
exhaust pipe blows up the white
smoke.

4. Checking items when the line

pressure is increasing

In this checking, the line pressure
should be measured with vacuums of

450 mmilg and O mmHg in accordance
with the stall test procedure.
test procedure.
(1) If the line pressures do not
increase despite the vacuum decrease,
check whether the vacuum rod is
incorporated,
(2) If the line pressures do not meet
the standard, it is caused mostly by a
sticking pressure regulating valve, pres-

sure regulating valve plug. or amplifier.

TROUBLE-SHOOTING
CHART

Inspecting items
1. Inspection with automatic trans-
mission on vehicle.

AT-54

Oil level

Range select linkage
Inhibitor switch and wiring

Vacuum diaphragm and piping
Downshift solenoid, kick-down
switch and wiring
Engine idling rpm
Oil pressure (throttle)
Engine stall rpm
Rear lubrication
Control valve (manual)

Governor valve
Band servo
Transmission air check
Oil quantity

Ignition switch and starter motor
Engine adjustment and brake in-

spection

mo
a 

>
wOozE

raAc- 
ra

n
t

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

m Rear clutch
Front clutch
Band brake
Low and reverse brake
Oil pump
Leakage of oil passage
One-way clutch of torque converter
One-way clutch of transmission
Front clutch check ball
Parking linkage
Planetary gear<xxe¢e

cere 
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AUTOMATIC TRANSMISSION

Trouble-shooting chart for 3N71B Automatic Transmission

(The number shown below indicates the sequence of the checking items to be taken up.)

Trouble ABCD|EFGH|LJKL|IMNOP|mngrjstuv|lwxy

Engine can not start in “N,"‘ one if = St
ranges.

Engine start in other range than “N,” 12
“P" ranges - | that

Sharp shock in shifting from “N" to“Drange. - ott 13. 4. ©. . uaa
a - t

Vehicle will not run in “D" range (but |
i 1. 2. 3. ‘ -@).runs in #2," "1" and “R” ranges) | ®

Vehicle will not run in “D,*"*) 2" “2”
ranges (but runs in “R” cange) Dor 4. 5. 63.7/®©. ®..).
Clutch slips. Very poor acceleration | |

Vehicle will not run in “R” range (but
runs in “D.” "2" and “1” ranges.) 12..]/..3. ].5../64..|@©.@].@ ®.
Clutch slips. Very poor acceleration.

| So = P |

Vehicle will not run in all ranges. 12. 3. 5. 64 \@®. .|.©.
= = a ff

Clutches or brakes somewhat slip =

in starting. a s 8 5 3 ®®
Vehicle runs in “N” range. i. 3. 2. @... ie .

Maximum speed not attained. 12.. 45 7.6 3.8 0208) a. . ——
Acceleration poor
siete eae) a - a=

Vehicle braked by throwing lever into 3/2) ®. ©. .{.@.
“R" range.

Large creep. Lisa . . 7 ales .

No creep at all. 1:2. 3. 5. 4. @®. .|©@. . :

piss to change gear from “2nd” 1.213. s68l74. ..®.|.@

q |

Failure to change gear from “1st” 1.213. 568/74 .®.. |. ®..
to “2nd,

Too high gear change paint in case -
from “‘Ist" to “2nd,” from “2nd | eee 565 -[a-4s z mcd
to “3rd."

C

occurs,

change from Ist” to“
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TTrouble Apcp|EFCH 1JKLIMNOP/mngrlstuv|lwxy
_ | - BR Bid hwaied a =

Too sharp shock in change from 1 | 2/. 4.5 3, .®. a
“Ist to “2nd.” Po
Too sharp shock in change from 1 2.3. 3.5 4. -©.
“2nd” to “3rd.”

Almost no shock or clutches |
slipping in change from “Ist” to 12.3 4.].6. 8/75 -@- |.@.“2nd.” - -
Almost no shock or slipping in | ben
change from “2nd” to “3rd.” 1Q03 4. 6. 8/75. -®©. -@.. \@ :
Engine extremely races. |

Vehicle braked by gear change from 2. l. ®-® -®
“Tst” to “2nd.

Vehicle braked by gear change from 3.2 1. oy
“2nd” to “3¢d. _

Failure:to change gear from 1 346/52. @®.|.6.
“3rd" to “2nd.”

Failure to change gear from ease di 346\/52. @. :®
to “Ist” or from “3rd” to “Ist.

Gear change shock felt during car
speed decrease by releasing Ver a eee 56 Od
accelerating pedal.

Too high change point in case from
“3rdTM to “2nd,” from “2nd” to 1.2/3.4. 56 Dw « is
“15” 

| |

+ t tKick-down does not operate by | |
depressing pedal in “3rd” within 848 ~45 34 | ~ « @. fa Os. r
kick-down vehicle speed. |

"

Kick-down operates or engine
overruns by depressing pedal in

“3rd” beyond kick-down vehicle 1.2 3. $6.) 74. On mOn
speed limit.

Extremely races or slips in chang- |
ing from “3rd” to “2nd” by Bios @a ln dt. 158, @®@.|-©. -|@.depressing pedal. |

ih tFailure to change from “3rd” to “2nd” |
by changing lever into “2” range. BSc) cae rll reat |e ba -O-|@.-

a is

Gear change from “2ndTM to “1st” |
or from “2nd” to “3rd” in “2” Ys .[.. 2.].3.
range.

= rs
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AUTOMATIC TRANSMISSION

Trouble apep|erGH | JKL|MNOP mnqgr stuviwxy

No shock at changing from “1” to Meath |e«.. 75..1/..@.|@.uy 12
‘2"" range or engine extremely races. | |

Failure to change from “3rd” to “2nd"t ie a
. 2 57 - .by turning lever into “1” range. HST 16:3 |. © ®

—_ = +——— t— Va ae

Engine brake does not operate in |
hele bs 2 4 53 . ‘“1 range. | | = | ©|. @

—— t + — — |

Gear change from “Ist” to “2nd” | | |
or from “2nd” to “3rd"* in {ees | » [. 2 |
range. | | |

Does not change from “2nd” | . | :to “Ist" in “1” range. | LZ | : £96 [7 3 @| BOR
Gq tl eee | | a |_Large shock changing from “2nd | A aly 5. ©

to “Ist” in “1” range.

; | |Vehicle will move when changing into | | |
“P” range or parking gear does not Ay det BD.

disengage by turning off “P” range. | |

; a poof |

Transmission overheats. 1...]..34/26.8/75../].@@0| 2@0. | ..@
4 —_ — oe — | { | }

Oil shoots out during run. |
White smoke issues out from tail 1..3/]..56/27../84../|.@@O|\GC@Q.)|)..8
pipe during run. | { |
Gian Sc Se ——j_| — {—

ate smell at oil charging 1. | loo. | = @@OO|@ .@

is wake a |: | |
"and “N”Transmission noise in “

ranges.

Transmission noise in “D,
and “R” ranges.
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| Trouble-shooting guide for 3N71B Automatic Transmission

| Order Test item Procedure
Checking 1. Oil level gauge Check gauge for oil level and leakage before and after each

test

2. Downshift solenoid Check by sound whether solenoid operates when depressing

accelerating pedal fully with sgnition key “O}

3. Manual linkage Check changing conditions into “P,” “ ‘N

and ‘‘)”" ranges by moving selector lever.

4, Inhibitor switch Check whether starter operates in “‘N” and “P" ranges only
and whether reverse lamp operates in “RTM range only.

5S. Engine idling rpm. Check whether idling rpm meet standard.

6. Vacuum pressure of vacuum Checking whether vacuum pressure is more than 450 mmHg
pipe. in idling and whether it decreases with increasing rpm.

7. Operation in each range. Check whether transmission engages positively by shifting
NPD,” “N92,” ON "1 and YN "RTM 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 before testing. Measure line pressures in “D,”* “2,” “1," and “R’ range
while idling.

2. Stall test. Measure engine rpm and line pressure in “D,” “2," “1" and
“RTM 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. For cooling oil between each stall test for “D." “2.”

i “1" and “R” ranges, idle engine, i.e., rpm at about 1,200
| rpm for more than I minute in “P’ range. Measurement
' time must not be more than 5 seconds.

| 3. Oil pressure after testing Same as the item |.

Road test 1. Slow acceleration, Check vehicle speeds and engine rpm in shifting up Ist—>
Ist—2nd, 2nd range and 2nd—+3rd range while running with lever in
2nd—>3rd “D” range and engine vacuum pressure of about 200 mmHg.

2. Quick acceleration, Same as the item 1 above except with engine vacuum

! 'st—>2nd pressure of 0 mmHg (i¢., in position just before kick
2nd— 3rd down).

3. Kick-down operation, Check whether the kick-down operates and measure the
31d—> 2nd or 2nd — Ist time delays wivile running at 30, 40, 50, 60, 70 km/h (19,

25, 31, 38, 44 MPH) in “D3” range.
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AUTOMATIC TRANSMISSION

Order Test item Procedure

4. Shift down, Check vehicle speeds and engine spm in shifting down 3rdD,+D,—D, + 2nd —+ Ist (continued) while coasting with accelerating
pedal released in "D,” range and engine vacuum pressure of
about 450 mmiig,

5. Shift down, Check for shifting down Dy —rl3 and engine braki
Dt, 1, further for shifting down 13—>1,, and engine braking, after

shifting the lever into “I” range with the accelerator pedal
released and the engine vacuum pressure of O mmblg while
driving at about 50 km/h (31 MPH) in “D," range

6. Shift down, Check for quick shifting down Dy—>2 and engine braking,
D2 after shifting the lever into “2” range while drivig at about

50 km/h (31 MPH) in “D3” range.
Further, check the transmission for being locked to the 2ad
gear ratio cegardless of vehicle speed.

7. Shift vp. Check for the transmission not shifting up during sceelera-
Nok tion, when starting in

8. Shift up or down when start-| Check the transmission for not shifting up or down during
ing in “2” range. acceleration or deceleration, when starting in “2” range.

9. Parking. Confirm that vehicle will not move on grade when shifting
10 "P" range

Others ‘Abnocmal shock. oil leakage. Put on record of observed conditions during these tests
such as gear noise, abnormal noise of clutches and
acceleration performance.
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SERVICE DATA AND SPECIFICATIONS

General specifications

Torque converter

Type ‘Symmetrical 3-element {stage 2-phase torque
converter coupling

Stall torque ratio 20:1

Transmission

Type 3.speed forward and one-speed reverse with
planetary gear train

Control elements: Multiple-dise clutch.
Band brake
“Maltiple-dise brake
One-way clutch

Gear ratio ae 2.458
1.458
1.000
2482

Selector positions The transmission is placed in neutral. The output
shaft is fixed. The engine can be started.
Backward running
The transmission isin neutral. The engine can be
started.

N(Neutral)

D (Drive) Up- or downshifts automatically 10 and from 1st,
2nd, and top

2 (2nd Jock) .. Fixed at 2nd
(Lock up) ced at low or downshifts from 2nd

Oil pump

Type . Internally intermeshing involute gear pump
Number of pump Ss

Oil Automatic transmission fluid “DexronTM type
Capacity 5.5 liters (5 7/8 US.qts., 4 7/8 Imp.qts.)

Approximately 2.7 liters (2 7/8 US.qls.. 2 3/8

Imp.qts.) in torque converter

Hydrauhe control system Controlled by detecting the negative pressure
of intake manifold and the revolution speed of

output shaft

Lubrication system . Forced lubrication by an ojl pump

Cooling system .. Water-cooled by a cireulation-type auxiliary
cooler (located at the radiator).
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Specifications and adjustment

ansmission assemblyAutomat

Model code number...

Torque converter assembly

Stamped ynark on the T/C

Front clutch

Number of dewe plates

Number of driven plates

Clearance mm (in)
Thickness of | ng plate mm (sn)

Rear clutch

Number of drive plates

Number of driven plates

Clearance mun (in)

‘Thickness of retaining plate _mm (in)

Low & reverse brake

Number of drive plates

Number of driven plates

Cle

Thickness of retaining plate mm (in)

ance mm (in)

Brake band

Piston size mm (in)

Big dis.
Small da,

Contsol valve assembly

Stamped mark on strainer

Governor assembly

Slamped mark on governor body

AT-61

x0700

20D

3

3

1.6 to 1.8 (0.0630 10 0.0709)

106 (0.417)
10.8 (0.425)
11.0 (0.433)

11.2 (0.441)
11.4 (0.449)

11.6 (0.457)

6

6

1.0 to 1.5 (0.039 10 0.059)

48 (0.189)

5

5

0.80 to 1.05 (0.031 10 0.041)

78 (0.307)
8.00315)
8.2 (0323)
84 (0.331)
86 (0.339)
88 (0.346)

. 80 (3.150)
50(1:969)

B24
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Engine idling and stall revolution

(Engine with emission control device)

{dling revolution rpm - Dat “D” position
(780 at “N” position)

Stal evolution om 2,150 10 2,350

Tightening torque egomitttb)

Drive plate to crankshaft 1. 14.010.16.0 (101 to 116)
Drive plate to forque converter 401050 (301036)

Converter housing to engine... 40105.0 (3010 36)

Transmission case to converter housing.

‘Transmission case 10 rear extension cn.

Oi pan to transmission C88 onsen

‘Servo piston retainer to transmission case

4.01050 (3010 36)

20t02S (IS t0 18)

0100.7 (3.6t05.1)

051007 — (3.6105.1)

Piston stem (when adjuting band brake) (8.7 10 108)

Piston stem lock nut (111029)
‘One way cluteh inner race to transmission case (0.41013)

Control valve body to transmission €23¢ (054)

Lower valve body to upper valve body...

Side plate to control valve body ..

[Nut for control valve reamer bolt

0 strainer to lower valve body

Governor valve body to oil distributor

i pump howsing to oll pump cover

Tohibitor switch 10 transmission ease

Manval shat ook MU :

Lock nut for oll cooler pipe connector to transmission case

it cooler pipe connecting aut

Test plug (oil pressure inspection hole)... .

Support actuator (parking rod inserting position) to tear extension

it charging pipe (o case

0.25 100.35 (191025)

02510035 (1.91025)

we 0.5 10.0.7 3.6 10 S.1)
02510035 (1.91025)

051007 (36105.1)

~ 06 100.8 (4.41058)

0.8100.7 (3.6 t0 5.1)

~3.0t04.0 (2210 29)

«301050 (22 to 36)

~ 0.7 to 1.1 (6.0079)

141021 (01015)

O08 to 1d (5.8 to 7.9)
- 05814078 (401054)

05510075 (401054)

301040 (221029)

Dust cover to converter housing.

Selector range lever to manual shaft

Selector rod lock nut -OBtolt (5.81079)

Contiol lever bracket to floor ~ . OSI (581079)
Contra lever KHOD {0 168€E enn --0.20100.25 (1.4 101.8)

* Turn back two turns after tightening.
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