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Automatic Transmission

The model 3N71B automatic trans-

mmission iy a fully automatic uoit con:
sistitg prunarily of 3-element hydrau-
he torque converter and two plunetiry,
year sets. Two miultipte-dise clutshes, a
inultiple-dise brake, band bike and
4 One-way sprang clutch provide the
friction elements required to obtain
the desired function of the two plane-
tary,

The two planettry peur sets give
three forward citios and one reverse:
Changing of the gear rativy ts fully
automatic in relation (o cur speed and
engine torque input, Car speed and
engine manifold vacuum signals are
constantly fed to the transmission to
provide the proper gear ratio for maxi-
mum efficiency and performance at all
throttle openings.

The Model 3N7LB hus six selector
positions: P, REN, Dy 2, L.

“P’ Park poyition positively loeks
Che out put shaft to the Gansmission
case by nies of a locking pawl to

prevent the car from rolling either
direction.

This position should be selected
whenever the driver loaves the var.

The cngine may be started in Park
position,

“R" — Reverse range cnables the car
to he operated in a reverse direction.

Neutral position eoables the
engine to be started and run without
driving the ear

DESCRIPTION

“D” — Drive range is used for all
normal driving conditions.

Drive range has three gear ratios,
from the starting ratio to direct drive

"2" - "2" range provides performance
tor driving on slippery surfaces.

“2” range can also be used for
engine braking.

“2” range cin be selected at any car
speed, and prevents the transmission
from shifting out of second gear,

“1” range can be selected at
any car speed and the transmission will
shift to second gear and remain in
second until car speed is reduced to
approximately 40 to SO km/h (25 wo
31 MPH).

“J range position prevents the
Uanisotission trons shifting out of low

This is particulirly beneticial for
Mung WMIXinuEL engine biking,

wilen continous low gear operttion is

desirable
The torgue converter assembly is of

welded construction and) can net be

Uisassonble for sevice.

tluid recommendation

Use automatie transmission thud
“DEXRON” identifications

only in the 3N71B automatic trans:

inissiati

having

Identification number

Stumped position:

Vhe plate attiwhed to the right

AT-2

had side of
shown in Figure ATL

URaisinission gitse as)

ArOa7

Tt Identification number

Identification of number
arrangements:

See below,

Model code

\\ JAPAN AUTOMATIC
TRANSMISSION CO., LTD.

MODEL 0700

4] NO. 2412345

Unit number

Number designation
2412345

rial production
number for the month

th of production

(X Oct, Yi Now, Z: Dew

Last figure deooting
the year (AD)
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Automatic Transmission

HYDRAULIC CONTROL SYSTEM

CONTENTS

FUNCTIONS OF HYDRAULIC CONTROL arid

8 pune ar

MEGUANICAL OPERATION anag ane

FUNCTIONS OF HYDRAULIC CONTROL UNIT AND VALVES

The hiydeaubic contol system con
tains 2 ot pump fos packing up ol governor om the owipul salt. vacuum astemly locaed 0 the base of the

fhom the oi pan through ie ad contol diaphragm and downhill trancmistom. The valves regulite oil
Bisins. A shift corto is provided by solenoid. These paris work ia conjunc-peessve and diect A to appropriate

two centitugally operated hydeaule oa wath valves ia the valve body (ranirnmsn components

Frovt tach

Rear catch

Low and rerene |

Oil pump
The oll pump he soxce of

semteot medivas ie other words of)

fon the comtrl syste

The ail pump & of on iter
invulete portype. The dive deeve

on of the tocgue eonverie pois

wallet ond serves to dove the pony
‘wah tbe dave sleve dest

‘utiod post — Tein ease

wort Puree howsng sco

Pump ea space — Punip
ousing deinery part Teansainticn
case delinery pout — Lower Bod

einery port — Control whe in



@au ‘Automatic Transmission

Manual linkage
The hund lever mowion (The fund

etre tvcated tbe gives comnpat
ment.) mectareally Wanted fram,
the yeiote eontaal Wekage farther
luaniited tthe lanes amas lever
inthe tans cae fom Ue range
{elector lver in the ght -cemer por

thon of the eanemieson cave though
the ene shat. The inner mansat
eve i they ture

‘A pi stalled en the bottont of
te saa ever sles the man
it vile 9poo! ofthe contol valve, nd
thas, the spool w appropriately pone

od ppoting wo each elect

The parkiog rod ithe
owe dn the top ofthe sae manual

at. The parking od pin operates the
fod al "P" vange, and operates the
estan lok system

Monover, the bore escebed
anual aha ie equspped. with 3
intr qwitch A rotor Fede the
Inhibitor wie rotates espouse 19
cach range, When the range feselectd
"PP oe ON the ctor ses the
Suter magnet cteut $0 that the
rane can be sated. Whe
ie selcted at "R, the roto
fuckeap tmp cts and the Rocky
lamp ph

Vacuum diaphragm
The vacuum diaphragm w mld

eft wonter portion of the
Tramsshon case The ster con
‘oration of the wacom digphnagre
1 follows. A tuber diapiag
1 parition the centr, The engine
Fntake manifold negative pesure led
Nigh vaca tube ard ping foee

aie aphid tthe front surface of the

I ference between peewune applica
Ww the front apd. Back surfaces. be
feomes 2 vacuuin tection, and ths
the throttle wave of the contro! ale
lise Ihe Ararumision ase 8 op
crated

"When accelerator pedal fly

pressed andthe carburetor 3s
Speed bat the engine apeed fh

S Gren

Pia ATS OM pump

Ge

Seaieron 4 the

Fie ATA Samet ebege

Fig ATS Vacuum diaphram

©)or |e
Downiht wleost

Fig ATS Downshitstenond

ars

ndticiently ecrened, the anid

negate pressure lowers (becomes
simular tothe atmogpheric presurt)
‘andthe vacuum reaction nerenee

since the fw velocity of matte

ieuide she incake manifold i slow.
Contearily, when the engine. weed

incieaves and the flow veloity if the

toe i closed, the maleld peptic
presure increases (hecomes st 0
‘aciuin) andthe vacuity reaction

reducer

Ths, # sign co pnerate hydeaic
prcwute sompletey led (0. the
(opine lading at the conarol vale

srnated from the eacin alt

plvapm, and Hable speed

change ming ard ine presre me
btained ws that the most prope

torque capaoty obtained apse the

wansetingtangue

Downshift solenoid

The a
magnetic type istlied om the dl eat

Porton ofthe train case, W
F dover requires meceirating plwer
ad depeeraes the accelerator pedi

down to the stopper, a, hickdown
‘switch located in the middle of the
accelerator lnk it depresed by a pus

td, the Lickdown seitch dies. eu
eat flows to the solenoid, the sole

‘oid push od is depressed, the down:
Shut valve of the contol vale wie
the tranumiion ese & depressed, and
the speed is changed forcedly fom,

“Bed” to “nd within a cara cat
speed tt.

Note: As the Rckdown switch coset
‘when the accelerator pedal is de

peewed from 71 10 15/16 of the
‘nhole stra, the accelerator peal
Sboud be conectly adjusted. and
fixed so a6 to afford. complete
stroke

The amaegement of the siteh
Aifers according the models of cu

The primary and secondary gover

soc yates ate tosalled separiely 00

the Back of the of debtor wn he



aa eb in
ransision output shaft. They op- nor valve when tne La yeed reaches
erate in the same speet a that of the the imum speed, and when the car
‘put shaft, (In other words, they gpeed exceeds a cetain level open the
‘operate ata speed in proportion W tbe governor and forwatds the governor
‘ex speed.) To those valve, the lime ressare (18) he contol vale.

presue is applied asthe input from "When the eat i stopped, the
the contet vale though Whe Wansmis- governor pressure ts zero. However,

sion cae, rear Mange and ol seb: when the car hk cunaing slowly, this
tor, The governor premore [in propor. ralve we deprened 40 he center side
tion the output shaft speed (car and the oove 10 the (18) ls closed

speed) fed tothe sit valve ofthe ince the governor prewureappled to ani
uoutol valve through inverse route asthe ry sap area higher than the
‘he crt, and than, the apeed change centufugal force of this valve, When FEATS Output shaft with ot
sn the line pees ae eontilled ‘the governor speed exceeds certain dutributor ond govern

revolution, the governor presure bn
‘the teu (15) alto incteaes. How

@
Operation of secondary

governor valve
“The secondary valve fy control governor preaue ie ransnited to )

vale which reset line peewace (1) theca (1S)
tnd contol te governor peso Two 4

the mana! rave acted the ove
"2", oF 1" range, ie prs pendely conte} the speed heh rare

Sure applied tothe ang shape ses of Speed and at ow peed. That win
this vabe Gon ean (0). and tha the low speed a6, The 0" | Open 3p
wave deprened toward the cater peur wot genersted owing tothe OSes 3 Pinay seme
Side. Movement of this valve to a primary valve; whereas at the high sony 4 Secor sncna
éectain positon closes the czcit from speed range above the break point, 4 ve
(1) to (15) simltaneoushy wile mak- governor _presare regulated by. the

‘nga space fro the (15) tothe center ecoadary vale is intfoduced Fe AT? Exploded view of governor
kn port, snd peesare i the cicatt(15) lowered. + The break point i the polit at

‘When the car xopped and the the (anction of one of the
sentifogal foe of this valve zero, OYTO euslersed 10 the other
the valve i alanced. Ia thi a goers wen the speed changes fromm the
hes presse which is talanced wah

the ping fre occu om the (15)
‘When the cr sored and the

sential fore nce, an ae
Aipity "move 40 the outile, and
he he apece from (1) 10 (13)
Ince, apace fom the (15) the Tecate‘nie roy. m2 Hn PP

the rt, governor. premare of the

(15) inte, nthe governor pee
su bilan. wih them
Seng eee and the oping force
Te povernor prema tha hang
repo har ped ae on
gl fore).

Opry pm RE
2 Scouts roveees$ Qupt ate

The wave an ONOFF vahe } Govcmal sev oy

which closes the governor peesure Fe Geen ihe
(13) sepalated bythe secondary power Peat pests

ats.



Qu Automatic Transmission

Control valve assembly

‘Thettle ale

The control vate ancmblyrecenes
cil fom the pump and the indendual
signals fom the vacuum diaphragm,
tnt tranamts the inva line pres.
{ret (0 the transmission fiction el
tent, torque converter circuit, and
Hbrciing system citcait as the out-
pots To be more specifically, the of)
fiom the oi pump i regulated by the
regulator valve and ine presses build
ti. The line presen ae fd out fro
‘he control valve ascebly a they ae
‘hough various dieecon changeover
salves (including ON-OFF valve) and

1r valves, newly reformed to
‘hvotle systems of! pressure and op-
‘erates other valves, oF finally, the Hie
Prewure are ttanimitied 0 the 1
fuled clutch oF brake seme paston
itn response 10 the individual
funing conditions afer recenng ig
rls from the previounly described
acwuin phragm, dowestift tole-
noid, governor vale, and/or anual
linkage

“The coral vahe assembly comsas
of the Following vas:

1, Pressure regulator valee

2. Manual vale
3. lat sft sabe

Indes St abe
Pressure maser valve
‘Vacuum throtle ve
‘Trill backup valve
Solenoid downs sae
Second lock vile
2nd-Red timing valve

Pressure regulator valve
(PRY)

The pressure regulator valve ve
force, fore foe

PRY regulates the live
the most witable pressures at he

Indio devin conditions
i pump ie ap-

ied to the ringshaped area throug
ote

‘eprested downwstd, and mows fom
‘hat the

post

in Figure AT-I0)(mathe wth “Se
‘open ipily. Thus, he line pressure
(7) is balanced with the spa

ava

PRY 4 ucteby balance. ty
ths, the space fom the prt (7) 0 the

subsequent converter 0 pratt (4)
ect has ako been opened, AC the

sul the converter fled with the
resurecd ole the ecu (14). 4d
the further wed forthe Iubris
om ofthe tear uit Moreover 4 pit

Of the eit Branched and exe fr the
ebricatson of ort vail fot ehe Front
nd reat clutches

When the aceelersor pedal i ue
pres, the Phot prenane (16) >
creaes a6 descobed the prscedit,
puragroh, est prowuee oe applid 10
the plog thug otic (21), and the
reste it added (0 the pring foes
AAG the result, the PRY conteatly
depressed upsaid, space 10 the drat

Jan the line pessne

Fig ATI0 Preace regular wae
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When the range i weleted at “RTM
(Reverse), the line pressure (6) 1s
ppled to the plug iv the manccr
Alemial (o the throttle pressure (16)

aod i added tothe spring. force,
Consequently, the line pressure (7)
fut increases

‘When the cat speed Inceases art
the yoweror presare res, the thet
te presute (14) i applied vo the port

1 the top ofthe PRY, and preare
‘pplied contrat aginst the ering

fore. Av the raul, the le presare
0) lowers. Moreover, atthe individual
onditkns, the line prance (7) b
‘ual 10 the Une premise (6) and

the tote presse (16) W equa to

8)

“Manual valve (MINY)
The manual lev turnieg motion x

aoverted ta tecipiating mation of

the tml waive throw a pin, ad
the MNV is property peaiioned wa
‘hat the line preware (7) 1s dstrbuted

(o the individ me presare eres
Wt ech "PRON "D2" oF

1 age a show below,

ange:
(= {4 Sov nT

(5) — FSV (12) ~ TBV ane
Low & revere brake

“Range:
(1) = [(4)~ Sune a sdve

(3) ~ Sarme as sbove
[toy PRV and SSV (F.C)

sd bund wleme

"NT ange: (1) = Nowe

1D" ange

(1) = [0)~ Governor
an reat eat

(2) suv
[G)—Stv ane sev

“range
(7) — (1) Sine as sbove

JQs— stv @yBand
| applied
(8) = SDV and TRV

orange
(7) ()-Sameasabore

(4) — Same as above
(3) 8v

ifn

Moreoer, (1). 23. (3), (9, (8) and
(6) ate abeays disend at 4 prntion
‘where the ine pressure 6 not die

nbsted foe (7)

Whirl

Ista shift valve (FSV)

The FSV is & tansfer sale whit
stats speed fom low 1 second. When
the €at i stopped, the FSV de-
pressed 10 the right tate By the force
‘of sping locate inthe let se, ad
thus, the PSV isin the “Low pos:

‘When the est speed incense,
the povernos presse (15) sophed
10 the right side ofthe FSV, andthe
FSV is deprened toward the ft
Contanily, the line presate (1) and
‘hwotte presse (19) daprsis the FSV
foward the right together with the
Spring force, and thes, uppose 10 the
governor resate (15)

‘When the cat ypeed exceeds 4
ceva level, the governor presure
(15) exceeds the sui of the thvotle
ressare and the spring fone, and the
PSV is depresed toward the lef

When the FSV depressed ad
reaches a. certain poi

ars

eye
Fe ATAI Manust aie

(19) ase lord, ony the sprog 6
rests the FSV towaid the rg, ard
tthe ESV us depressed to the end fora
‘moment. AS the teal, the lie re
sur (1) 6 forwarded to (8), the aud
servo m engaged tough the SLV, and
thus, the speec s sulted to ~ZndTM
With the accelerator pedal deprened,
the FSV is semuined im the “Low”
position unless the governor prose
(13) sccrenes 40 a high level cone:
‘ponding to the Hae peste (I) and

hotte presare (19) sic line
presure (1) a0d the throttle pesice

(19) crease when the aceleritor
eal depressed

Contrary, wien the vehicle wped
lowers, the ovemot presue (15)
reducer. However, the speed 4 not
shifted (© “Low” wales the governor
‘resuce (15) becomes zero vince the
force to depress the FSV tomar the
‘oR terained only onthe sping.

13 '‘a 5

Fig ATID “1 ditt ae



Meas Automatic Transmission

“Low” in the range “I” is led to
the low and reverse clutch from the
line pressure (5) through the line
pressure (12), and at the ss
the same is led to the left end spring
unit, Corsequently, ulthuugh the go-
vernor pressure increases, the valve is

still depressed toward the right, and

the SFV is fixed in the ‘‘Low” posi-

tion, When kicked down al the 2nd"
speed, the SDV operates, and the line
pressure (13) depresses the FSV to-
ward the right. Although the governor

pressure (15) is considerably high, the
valve is depressed conipletcly toward

the right, and the FSV is returned to
the “Low” position. (Tlis operation is
called “Kickdawn shift.)

ume time,

2nd-3rd shift valve (SSV)

The SSV is a transfer valve which
shifts speed from “2nd” to “3rd”
When the vehicle is stopped, the SSV is
depressed toward the right by the
spring, and is in the “2nd” position. 1

is provided, however, that the FSV
decides the shifting either to “Low” or
“nd”.

When the car is running, the
governor pressure (15) is applied to
the right end surface, and the SSV is
depressed toward the left. Contrarily,
the spring force, line pressure (3), and
throttle pressure (19) depress the SSV
toward the right.

When the car speed exceeds a
certain level, the governor pressure

exceeds the sum of the spring force,
line pressure, and throttle pressure, the
valve is depressed toward the left, and

the line pressure (3) 1s closed. Conse-

quently, the forces are rapidly un-

balanced, the force to depress the SSV
Joward the right reduces, and thus, the

SSV is depressed to the left end for a
moment. With the SSV depressed to-
ward the left end, the line pressure (3)
is connected with the line pressure
(10), the band servo is released, the
front clutch is engaged, and speed is

shifted to “3rd.
When the accelerator pedal is de-

pressed, both the line pressure (3) and
the throttle pressure (19) are high, and

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

In the “3rdTM position, force to

depress the SSV toward the right is

remained only on the throttle pressure
(16), and the throttle pressure (16) is
slightly lower than that toward the
tight which is applied while shifting

from “2nd” to “3rd”.
Consequently, the SSV is returned

to the “2nd” position at a slightly low

speed side. (Shifting trom “3rd” to
“Ind” occurs at w speed slightly lower
than that for “2nd” to “3rdTM shifting.)

When kicked down at the “3rd”,

line pressure (13) 1s led from the SDV,

and the SSV is depressed toward the

right. Although the governor pressure
is considerably high, the valve is de-

pressed completely toward the right,

and thus, the SSV is returned to
“And” position. (This operation is
called “Kickdown shift.)

When the sift lever is shifted to
“2° of 1" range at the “3rd” speed,

the tine pressure (3) is drained at the

MNV. Consequently, the front clutch

operiting and band servo releasing oils
are drained. As the result, the trans-
mission is shifted to the “2nd” or
“low” speed although the SSV is in
the “3rdTM position.

When the speed is shifted to the
“3rd”, ¢ one-way orifice (24) on the
top of the SSV retieves oil transmitting

velocity from the line pressure (3) to

the line pressure (10), and reduces a
shock generated from the shifting.

Contrarily, when shifted from “3rd
to “2” or “1’* range and the speed is
shifted to the “2nd”, spring of the

orifice (24) is depressed, the throttle
becomes ineffective, the line pressure
(10) is diained quickly, and thus,
delay in the speed shifting is elimi-

nated.

Throttle of the line pressure (6)
relieves the oil transmitting velocity

from the line pressure (6) to the line
pressure (10) when the lever is shifted
to the “R” range, and relieves drain
velocity from the line pressure (10) to
the lne pressure (6) when shifting
from “3rd" to “2nd” at the “D"
range. Thus, the throttle of the line
pressure (6) reduces a shock generated
from the shifting.

A plug in the SSV left end readjust.

the throttle pressure (16) which varies

Gepending on the engine throttle con:

dition, to 4 throttle pressure (19)

suiled to the speed change control.

Moreover, the plug is a valve which

applies line pressure (13), in lieu of the
throttle pressure, to the SSV and the

FSV when kickdown is performed.

When the throttle pressure (16) is

applied 10 the left sie of this plug,
and the plug is depressed toward the

right, 2 slight space is made fram) the
throttle pressure (16) to (19). A throt-
tle pressure (19) which is lower by the
pressnre Joss equivalent to this space is

generated, the pressure loss is added to
the spring toree, and thus, the plug is

depressed back from the right 10 the

left. When this pressure (19) increuses

excessively, the plug is further de-
pressed toward the left, space from the
throttle pressure (19) to the drain

circuit (13) increases, aud the throule

pressure (19) lowers. Thus, the plug is

balanced, and the throtile pressure

(19) is reduced in a certain value

Orifice
checking valve

AT-9.

ATO98

Fig. AT-13 “2nd-3rd" shifl valve



Qa
Automatic Transmission

psn the trot presse (16).
When performing the kiskdown,

the SDV moves, u high ine presse ss
la 10 the cieuit (19) from the tine
pressure cect (13) (which ad been
exined), the plug is depresed toward
the left, aed the sincut (19) becomes
‘equal 10 the line prewure (13). Thus,
the Kickdown is performed.

Pressure modifier valve (PMV)
In comparison with the operating

prewure required i stating the ca,
ower transmitting capacity of the
latch (in other words, required oper-
ating pressure) may be lower whee the
‘ar i once started. When the tine

presure fe retabed tm 2 high level up
1 a high car specd, a shock generated
‘rom the shifting tecreases and the

‘pomp los abo increases. In order to
prevent the above dessbed faulty
‘occurences, with the operation of the

govemor prestare (15), the throttle
Presure mat be changed over 10

doce the line pressure. The PMV is
wed for this purpose

‘When the governor pressure (15)
ich applied to the right side of
PMV is low, the valve depresed

toward the right by the throttle peek
vue (16) (applied to the aes fe

«nce ofthe value) and the spring fore,
a the eteust fom the eect (16) to
the circuit (18) slowd. However,
when the car speed. meres and
the orernor pressure (15) exceeds»
certain level, the governor presue
toward the left which applied to the
Aight side exceeds the spring force
Me Varoiie presse (1

Nght, the va depresed toward the
Jet, and the tote presuare
fiom the ciel (16) 10 the

(18), Thi throttle peesore (1) 6
applied 10 the top of the PRY. and

pressure of te line pressare sous (7)
‘I reduced. Conteariy, when the eat
speed lowers and the povernorpressre
(13) lowers, the force toward the eight
exceeds the goveinor pressure, the

valve deprewed back toward the
Fight, the throttle pressre (18) is
rained tothe sping unt.

‘This valve fs wwliched when the
woitle premue and the jpvemor

resure ate high oF when the throtle
Pressure It low and the governor pees

i616
U

15

Fig, AT-14 Presare modifier vee

‘Vacuum throttle valve (VTV)

The vacuum dotle wave is 2

segulator valve which aes the fine
restore (7) for the presiane source
nd rgalaes the vote presser 16)

hich w proportioned te the force of
the vacuum daplingm. [The vacuusa
daphrapn varies depending on the

Hed to the bottom through the valve
thle andthe valve is depresed up-
war, space fom the line pressure (7)
to the thyottle reste (16) is closed,

and the 9pace from the ttle pres
sane (16) to he dain cituit (17) 9
about 40 open. ta thi,

pressure (16) becomes lower than the
fine presse (7) by the pesture

‘equivalent to the prestre fos of the
fyace, and the force to. depres
Uteough the vod of the vacuum die

‘es (sar 10 the stvenpheie pres

sure), and the force of the 08. ¥9
press the valve creases AS the
result, the valve & depresed down:
ward, the space fron the
feessure (16) 40 the drain (17)

ary

ices, and the space from the line
Dpresure (7) (0 the thotte presure
(16) creas.

‘Consnquently, te throttle presure
(16) imcesses, aod the valve 8 bal
anced. Conti, when the engine
Argue lowers andthe negative pret
sure in the itake lie lowes (iar
{to vacuum), force of the rod 40 de>

‘pres the valve lower, and the throttle
‘resare (16) abso lowers. When a
‘presure sepulated by the thotte
Dachewp valve (descibed inthe subse
quent paragraph) ed 10 the creult
17), high pesure tapped through
the space feo the cicut (17) 10 the
Ainoite peesxe (16). Consequently,
the VIV i usbalnced, the throttle
premure (16) becomes equal 10 the
backup presue (17), and the valve
locked upmard

Fig ATS Vecuum tvoitevabe

Theottle backup valve (TRV)

Usully, this vale it depresed
downward by the spring Fore, ad tbe
‘sect (17) drained upward,

"As soca ab the lever hited ete
to "2" “I rage, line pressure
ed fem the circuit (4), the we
prssiate i applied to the area dle
fave of the salve, the salve & depres:
ed upward, the space from the cick
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(4) to the eitcu (17) ely clos,
And with the space fom the cca
(17) t0 the upper dain being about 10
‘pen, the back-up presse (17) which
Ie lower than the line presse (4) by
the pressure loss ds 1 the space from
he circuit (4) to the eeu (17)
tatanced with the peng fone

pressor Je (tom the iret (13),
and te line pressure applied wpward
{0 the bottom uf the wale thiowpy the
valve hole. Consequently, the vale ie
depressed upwaed, and locked. AX the
esl, the space fom the line pressure
(8) (6 the Back-up prevure (17)
loved. completely. and the back
presale (17) i deuned ype,

Fig ATI6-Thvotte backup sohe

Solenoid downshift valve
(spv)

‘This valve iss anes vale which
leads the line pressure (7) 10 (13) and
feansmis the same to the FSV and
SSV when » Kickown signal W re
exived oem the downiift solenoid
Unually, the solenoid push rod and
valve ae locked upward by the sping
In the lower end. and ici from the
line pressure (4) to he line pressure
(13) opened

‘When kickdown is penned, he
sh ro operates, the valve depres:
Sed downward, andthe crcot trom
the tne peste (7) 10 the be prs
sure (13) opent. The line peestre (13)
‘oppor yheguernor pence (15) at
‘Oe SSV and FSV, and thus, performs
be downshift operation

Fig AT-IT Solenoid dounshif aloe

Second lock valve (SLV)

‘Ths valve isa anal va which
assists the shift salve in order to decide
the fixed “2nd” speed at the “2
range.

ln the “DTM range, the sum of the
spring force and line presse (3)
applied upward exceeds the lane pres
sure (2) which is applicd tothe vae
area diference a5 the downed force
As the reall, the valve i locked
pwnd, and the cnet from the he

presare (8) fo the fine peste (9)
opened

Consequently, the FSV becomes
the “2nd speed condition, and fine
prewure led 10 the band sero
‘engazingcitcut (9) only whan the line
reste (1) i released 10 the line

be eeaines
downward ine pretute (2) exceeds
the spmard fore

'AY the teal, the valee 6 tocked

ownward, the line presure (2) 6
‘eleased 10 (3) teats of the opera
Ing condition of the FSV, and the

band servo is engaged

2nd. timing valve (TMV)

“This valve is tater valve which
sonices the by-pass cicuit of the

ara

Fe AT.IB Second och sive

orice (22) ln the Kant clutch pes
sue ect (11). rexponae 40 the
‘a seed andthe throttle condition A

force created when the governor pret
sure (18) apples 1 the botom ofthe
TMV ic used forthe mpward force and
4 (once crested shen the sping force
and the toile pressure apply 10 the
top of the TMV is micd for the

downward fore:
‘When the thiotle pressare (16) 4

ower thaw the governor pressure (15),
the upward force exceeds the down
ward fore, the wale locked upward,
ed paige from dhe cucut (10)
(2adTM from the “Top”) 10 the stcuit
(11) clot. Conceguenty, the le

‘pecate (10) led tthe font th
‘Great (11) through the anfice (22),
tnd that, the oil presiire tant:
smtted slowly. However, under the
formal sifting, dhe tote presse

(16) has» premure exceding 3 eran
level, and the dowawa force eves,
the upward force. AE the eesul, the

valve is hcked downward, the posipt
fom the circiat (10) 10 the sitet
(11) opened, and the orice (
ceparded

Is

Fig AT19 “2nd ed" timing eae
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Qzyy Automatic Transmission
HYDRAULIC SYSTEM AND MECHANICAL OPERATION

Te dewribed below

(The nan

bers)

Pressure swice of the ne: 7

‘Operating ine presre for $

1,2,3,4,$,6,8,9, 10, 11,12

‘Ausiary Tne preamte? 13,

1 notte stern

16.17.18, 19. Fig at: 22 Ldentifiction ofa
a cae from face

Others 14,18

ve ace



@aw Automatic Transmission

“P” range (Park)
The operation of dtches aed band
unctonaly quite the sme 24

‘Neural
In parking. however, athe pasking

pe meshes in» gear which pine
4o the wut sha, the estput shat i
‘mechanically locked fom tating

‘The oll discharged fom the oil
np 8 fe to eacle part in 9 sear
Inanner to that of the "N range The
‘ll having the line pressive (7) which
‘ns been Introduced to the sata
valve reaches the “
vale 3) throwgh
cireult (3), Ae the
vale is forced to the rebrand side
by the spring the line pressre (3) ant
(12) actuate the low and severe
rake though the groove. Alu the
pking pawl engages with the cute:
teeth of the all drt by the
sanwal lever, mechanically locking the
tpt shat

Fa AT26 Parking mechanism

sjel
aa



Bany Automatic Transmission

“p” range (Park)

Fig. AT-25 Oil pressure circuit diagram —“P" range (Park)

AT-AB



Automatic Transmission

” 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 shel! and to
the sun gear. Clockwise rotation of the
sun gear causes counterclockwise
rotation of the cear planetary gears.
With the connecting drum held sta-

tionary by the low and reverse brake,
the rear planétary 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 a
reduced speed with an increase in
torque for reverse gear.

When the manual valve @) is posi-
tioned at “R"’ range, the oil having the
line pressure (7) is directed to the line
pressure circuits (S) and (6), The
Pressure in the circuit G) actuates the
low and reverse brake after being
introduced into the line pressure cir-
cujt (22) through the “Ist-2nd” shift
valve @. The pressure in the circuit
operates the release side of band servo
and the front clutch after being Jed to
the line pressure circuit (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 “Ist-2nd” shift valve @,
“2nd-3rd” shift valve@® , and pressure
modifier valve @).

Fig. AT:26 Power transmission during “R” range

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

ange Gear | Clutch hens Band servo one: Puking

1200 | Front| Rear| brake | Operation | Release | clurch |

Park on on

Rewrse 2.182] on on on

Neutral

Dt Low | 2.458 on on

Dave | 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 | 2.458 on | on

AT-16



zy Automatic Transmission

“R” range (Reverse)

ene er (eA

T/C OW Pressure
Rogutating Valve

Ol Cooler fs —

en fleation

Q
TE orain |4is Vane
st

own woof |

1 1s—

Nowe Marked X are Orain Ctr x!
|WERE Line pressure (Governor feed oressure) ‘Seconaary Primacy

Governor Vaiwe Governor Valve
( coverner orermre

(I toraue converter pressure

EE rrrowie vrosure

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

AT-17



7] Automatic Transmission

“N" range (Neutral)

In “NTM range all the clutches and
band are not applied, therefore, no
power is transmitted to the output

shaft

The pressure of oil discharged from
the oil pump is regulated by the

pressure regulator valve @) to maintain
the line pressure (7), and the oil is led

to the manual valve @, vacuum throt-
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 (o each part as the
front lubricant. The oil which has been

discharged from the torque converter
is also distributed to each part as the

rear tubricant.

As he oil 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

returned to the oil pan by the pressure
regulator valve @).

i oe oe
rane | Fa Cas] aon] SA Popemtoe | nowoe] Then | et

= = =

= =a lis E

orve|o2 secon | ase] | ow a

on tor | 1000) | woo | om

= >

"ly tow | 2ass on | on

AT-18



Automatic Transmission

“N” range (Neutral)

ON Cooler

# 18

Deain vet \
sa) be

Thvotue © Prasssre Motitier Vatve
Drain 24 7
Vane

@aro.g ant],
CS al

i

Note: Marked X are Drain

Line pressure (Governor (eed pressure)

‘Torque converter pretsure

==

SS Governor pressure

Ss

————s Throttie pressure

Fig. AT-29 Oil pressure circuit diagram — “‘N” range (Neutral)

AT-19
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Automatic Transmission

“Dy range (Low gear)
The low gear in “D” range 1s

somewhat different from that in “1,”
range.

The rear clutch is applied as in
“L," range, but the one-way clutch is
holding the connecting drum. The
power flow is the same as in “1,”
cange. 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 carries 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 1s
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 ciscuits (1), (2)
and (3). The pressure in the circuit (1)

actuaies the sear clutch and the gover-

nor, and at the same lime, operates the

“Jst-2nd” shift valve (3) to change the
speed. The circuit (2) leads to the

second lock valve @. The circuit (3)

actuates the “2nd-3rd” shift valve @)
for the “Ind-3rd” speed change, and
(he same time. locks the second lock
valve (),

The throttle pressure (16) which

changes with the degree of acvelecator

pedal depression, presses tihe pressure
regulater valve @) and increases the
lime pressure (7). When the speed of

car has, increased, the governor pres-

suce (1S) introduced from the line

pressure circuit (1) actuates the
st-2ndTM shift valve @) , “2nd-3rd”

sliift valve @ , and pressure modifier
(Si. Witew the governor pressure

is high, the pressure modifier valve
acts in such a direction as to compress

walve

ATO8O

Fig. AT-30 Power transmission during DJ" range

ATOB)

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

Gear | _ Clutch Low & Rand serv One- | parting
Range 7 —} reverse —~—} way a

(a0 | Front | Rear] brake | Operation | Release} clutch | P*
——

Park on en

Revene 2.482 { (

Newsteal |

DI Low | 2.458 on |

Drive |D2 Second | 1.458 on on

D3 Top | 1000) on | on fon) on

2 Second | 1458 ont on

12 Secand | 1.458 on on
1

[1 tow | 2458 on | on

the spring, and the throttle pressure is
Jed 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 car, 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 governur pressure. Therefore,
when the governor pressuie@ exceeds
this pressure, the speed is shifted {ror
the “Ist gear to the “Ind” gear. The
further the accelerator pedal is de-
pressed, the higher becomes the throt-
tle pressure (19), increasing the gover-
nor pressure and slufting the speed

change point to the higher side.



Automatic Transmission

“Dy range (Low gear)

Torque Converter

on

tc on re
Reguisting Vaive

Olt Cooter

Drain vaive |:

Noe

j I2i ag: |

Ontiee x
‘Check
vane

Throetle a Modifier ValveBar 2a © rrr
“VaIve,

; Second Lock Vi

= 23
— iat Tas

' 6UAurgU
Valve : ee

5RND2 ch |

Marked X are Oeain |
x

Line presuse (Governor feea pressure) ecoetey EO ay

Governor oressure

Torque converter prosuire

Throne pressure

Fig. AT-32 Oil pressure circuit diagram — “D1” range (Low gear)

AT-21



Bay
“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, (he 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
sotates around the sun gear in 3
clockwise direction. The one-way
clutch will act to allow the clockwise
rotation of connecting drum.

Automatic Transmission

Pig. AT-33 Power transmission during “D 2" range

ATO79

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

Church Low & Band servo One- | pari
Range Gear reverse way aking

1200 | Front | Rest) brake | Operation | Release} clutch | P*

Park on on

Reverse 2.182] on on on

Nevtral

DI Low | 2.458 on on

Drive | D2 Second | 1.458 on on
. D3 Top | 1.000] on | on (on) on

When the car speed increases while
running at “D,” range (Ist gear), the 2 Second || 1.458 on on

Ist-2nd” shift valve @ moves al- 1) Second | 1.458 on on

lowing the lhne pressure (1) to be )
introduced into the line pressure (8) 1, Low | 2.458 on | on
through itself. The line pressure (8) is
further led to the line pressure (9)

through the second lock valve@ , and
by locking the band servo, obtains the
2nd" gear condition.

AT-22



@zuy Automatic Transmission

“D? range (2nd gear)

Fig. AT-35 Oil pressure circuit diagrom — “D2" range (2nd gear)

AT-23
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Automatic Transmission

“Dy 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 fronc

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 Fig. AT-36 Power transmission during D3" range

rear 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.

ATOB2

AT083

Fig. AT-37 Operation of each mechanism “D3” range

When the car speed further in-
i i » tute Low & Band servo One - ;creases while running al “D2” range Range Gear |_ Clutch Wen? way | Pevking

i A w2nd gear) and the governor pressure 1160 | Front] Rear| brake | Operation | Release | clutch | ?*
(1S) exceeds the combined force of
the spring of the “2nd-3rd”" shift valve Pare on
@® and the throttle pressure (19), the Reverse 2.182] on on on
“Qnd-3rd” shift valve @ moves, and
the line pressure (8) acts to release the Neusat
front clutch and band servo through Di Low 2.458 on on
the line pressure (10).

Drive | D2 Second | 1.458 on on

D3 Top | 1.000] on | on (ond on

2 Second | 1.458 on on

12 Second | 1.458 on on
1

1) Low | 2.458 on | on

AT-24



Bzy Automatic Transmission

“DY range (Top gear)

2,
JQ) "20 spite valve ———

Morked X are Orain

Line preamure (Governor (eed ressura)

Torque converter presure

=

FE Governor prema

[

— Trrotie pressure

Fig. AT-38 Oil pressure circuit diagram —"D3"’range (Top gear)

AT-25



Oxy Automatic Transmis:

“D" range kickdown

While operating at speeds below
approximately 90 to 100 km/h (56 10
(63 MPH), a kick “3rd-2nd" downshift
ean be ‘accomplished by fully de-

pressing the accelerator.
A kick "“3rd-Ist” of “2nd-istTM

downshift can also be accomplished
below approximately 40 fo SO kjk

(2510 31 MPH).

When ickdown is performed, the

push tod operates by the solenoid, the
Salve is depressed downward, and the
civewt from the line presute (7) to
the line pressure (13) opens. The line
presse (13), 3) plus the force of the
"2nd-3ed” shift valve spring oppose
the governor presse (15) atthe

“2nd 38 shift valve ©, and thes,
performs “3td-2nd downshift op-

eration

Moreover, the line pressure (13)
plus the force of the “Ist2nd” shift
sale spring oppose the governor peet

sure (15) at the “Ist-2nd" shit
@. and thus, perform “3rd-2n8" oF
“nd:Ist" downshift operation,

7 Pg ee (ee

| rio Prone Rear] trate, | Operation | Rete | cuter | Pt

Pare o =
Revere zn] = =
evra

Di tow | 2458] = on

Drive D2 Second | 1458) o =

py top | 1400] on | on co | oe

2 ‘econ | a8 = om

Ty Secon [1a o =

* [tw [aes on | on

AT26



@zzy Automatic Transmission

“D” range kick-down (shift valves in 2nd gear position)

Fig. AT-39 Oil pressure circuit diogram — “DTM range kick down (shift valves in 2nd gear position}

AT-27



Automatic Transmission

"2" range (2nd gear)

[n ‘‘2" range the gear ratio is locked

to the 2nd forward speed. In this case,
the rear cluich 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 :ntemal gear. With the sun
gear held stationary, the front plane-

tary gears rotale around the sun gear,

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

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

wise rolalion of the output shaft
causes clockwise rotation of rear inter-
nal gear and the rear planet carrier also

rolates 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
()) is led (o the governor, rear clutch
and “‘Ist-2nd” shift valve @ as in the
case of “D” range. The line pressure
(2) locks the second lock valve @ and
is led to the tightening side of the

band servo.
The “2nd” gear is therefore fixed

regardless of the car speed. When
“D3” 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”
range.

I€ “D3” range (3rd gear) is shifted
to “2" range during operation, the
manual valve (@Q) is also shifted to
“2"" position, causing the line pres-

Fig. AT-40 Power transmission during “2” range

ato79

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

range Gear | Clutch toe Band servo vn Parking

ratio | Front | Rear | brake | Operation | Release | clutch | 2!

Park on d on
Reverse 2.182] on on on |

~ Neuteal
DI Low | 2458 on on

Dnve | 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

' ly Low 2458 on | on

sure circuit (3) to be drained. gear”.
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 @ , forcing the speed to
decrease from “3rd gear” to “2nd

AT-28

In this case the speed change quick-
ly takes place because the line
pressure (7) and other pressure are
heightened by the action of the line

pressure (4), in the same manner as
described under “2” range.



@axgy Automatic Transmission

"2" range (2nd gear)

011 Cooter

—

(STD Governor premure

—e aetna

Line proture (Governor feed orensurel

EE rhvore oremre

Fig. AT-42 Oil pressure circuit diagram — “2” range (2nd gear)
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Automatic Transmission

“Ly range (Low gear)
When starting in “I’" range, the

Griving gear is locked to the low gear
ratio.

In “I” 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 0 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 intemal gear and internal drive

flange. The internal drive Mange is
splined to the output shaft and rotates
the output shaft clockwise. However,
the output shaft rotates at @ lower
speed compared with that of the input
shaft. This is caused by the fact that
the front planet catrier rotates at the
same speed as the output shaft in the
same direction since the carrier is
splined to the output shaft. The front
internal gear and planetary gear as-
sembly are rotating in the same direc-
tion, but the planet cartier is rotating

al a speed slower than the ring gear. So
the gear ratio of this speed. cange is a
combination of the ratios provided by

the front and rear planetary gear as-

semblies.

When the manual valve () is posi-
tioned at “I”, the line pressure (7) is
applied into the line pressure circuits
(3), (4) and (5). The oil pressure in (5)
actuates the low and reverse brake

after being introduced into the circuit
(12) through the “1st-2ndTM shift valve
@. and the line pressure (1) acts on

ATo7s

Fig. AT-43 Power transmission during “J; " range

Fig. AT-44 Operation of each mechanism during "I" range

ag Pe A ea
Front | Rear| brake | Operation | Release | ctuich

wa . =

"Vay tow | aass on | on.

the rear 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 accelerator
pedal, and the line pressure decreases
with the increase of car speed. The

AT-30,

governor pressure (15) which acts on

the “Ist-2nd” shift valve does not
increase until it overcomes the com-

bined force of the line pressure (12)
and the spring, causing no “Ist-2nd"

speed change.



@zgy Automatic Transmission

“ly range (Low gear)

Fig. AT-45 Oil pressure circuit diagram —"'11 "range (Low gear)

AT31



Automatic Transmission

"Jy range (2nd gear)

Torque Converter
Downsnitt

on Solenaias

1

7c ou P
[Regulating Veive

itt Val
Oli Cooter

ior Waive

204-34 Timing
x Vaive

Note: Marked X are Drain

(HERE Line prossure (Governor feed pressure) Jiaeay, pitas
Governor Valve Governor Vaive

SS Governor pressure

SD Torave converter pressure

MEE throtce pressure

Fig. AT-46 Oil pressure circuit diogram — “J 2" range (2nd gear)
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@zm Automatic Transmission

REMOVAL AND INSTALLATION

THANSMISSION ASSEMBLY
Removal.

Installation

TRANSMISSION
ASSEMBLY

‘When dismounting the automatic
transmission from a car, pay attention
to the following points:
1. Before dismounting the trans
‘nussion, rigidly inspect it by aid of the
“Troubleshooting Chart", and. dis
‘mount it only when considered to be
necessary,

2 Dismount the transmission with
lutmost care; and when mounting.
‘observe the tightening torque ind
cated on another table, not to exer
excessive force

Removal
In dismountigg automatic transmis:

sion from car, proceed as follows: 5:

1. Disconnect battery ground cable
from terminal.
2. Disengage vorsion shaft from ac-
«elerator linkage.
3. Jack up vehicle and support its
weight on safety stands, Recommend a
hydraulic hoist or open pit be utilized.
available

Make sue that safety is insured.
4. Remove propeller shaft

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

5. Disconnect fr ¢exh
6. Disconnect selecto
from manual shat
7. Disconnect wire congce
inhsbatae switch,

CONTENTS

AT33 TRANSMISSION CONTROL LINKAGE at35
AT33 Removal and installation AT-36

AT.3 Adjustment AT26

8. Disconnect vacuum tube from bolls, support engine and transmission
vacuum diaphragn

9. Disconnect
from rear extension,

speedometer

10, Disconnect ofl charging pipe
1 Disconnect oil cooler inlet and
outlet tubes a transmission case
12. Support engine by locating &

jack under oil pon with a wooden
block used between ou pan and jack
Support transmission by aneans of a
transmission yack.
13. Detach converter housing dust
cover. Remove bolts securing torque
converter to dive plate, See Figure
ATA

Fig, AT-17 Removing torque converter
‘ettoching bolts

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

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

ing bolts,
15. Remwe starter motor

16, Remwve bolts securing transmis:

engine. After removing these

AT.33

wath jack, and lower the jack gradually.
vunul transmission can be removed and
lake out transmission under the eat

Note: Plug p the opening such as oil
charging pipe, oil cooler tubes, ete.

Installation
Installation of automatic transmis:

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

1. Drive plate runout
Tuon crankshut one full turn and

measure drive plate runout with ind
cating finger of a dial gauge rested
against plate. See Figure AT-48

[Replace drive plate ifm excess of
0.5 mm (0.0197 in).]

© Maximum sllowable runout
0.3 mm (0.0118 in)

Fig, ATIN Meosuring avve plete

2. Installahon of torque converter
ne up notch 1 torque converter

with that in oi pump. Be extremely
carelut not to cause undue stresses in
PINs in installing. torque converter
See Figure AT-49
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ATIIG

Fig. AT-49 Torque converter
aligning cut

3. When connecting torque con-
verter to transmission, measure dis-

tance “A” to be certain that they are
correctly assembled. See Figure

AT-S0.

Distance “ATM
More than 21.5 mm (0.846 in)

Ua
Fig. AT-50 Installing torque converter

ati?

4. Bott converter to drive plate.

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

5. Affer converter is installed, rotate
crankshaft several (ums and clicck to
be sure that transmission rotates frecly
without binding.
6. Pour recommended automatic
transmission fluid up to correct level

through oil charge pipe.

7, Connect manual lever to shift
rod. Operation should be carried out
with manual and selector levers in

8. Connect inhibitor switch wires.

Notes:
a. Refer to covering topic under

“Checking and adjusting inhibitor
switch” on page AT-5J.

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

9. Cheek mbhiditor switch for op-
eration.

AT-34

Starter should be brought into op-
cration only when selector lever is in
“P and “N" positions (it should not

be started when lever is in “D”,“2”,
“7 and “R” positions)

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

10. Check level of oil in transmiy-
sion. For detailed procedure, see page
AT-49.
J1. Move selector lever through alf
positions to be sure that transmission
operates correctly.

With hand brake applied, rotate
engine at idling: Without disturbing
the above setting, move selector lever
through “N” to >to "2", 19°91"
and to “R". A slight shock should be
felt by hand gripping selector each
time transmission is shifted.

Note: See page AT-SO for checking
engine idling.

12. Check to be sure that line pres:
sure is correct. To do this, refer to
telative topic under “Testing line pres-
sure” on page AT-S3.
13. Perform stall test as per the
instructions on page AT-5S1.
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TRANSMISSION CONTROL LINKAGE

Len
©

AT-35

aneku
ne

Selector rod Tightening torque (F)
Joint trunnion
Control lever knob
Control lever assembly
Control lever bracket
Selector range lever

z}= 0.2 to 0.25 (1.4 to 1.8)
(D= 08 to 1.1 (5.8 8.0)

Fig AT-51 Contiot linkage system
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Removal and installation
1. Disconnect control knob from
control lever by removing two(2)
screws

2. Remove console box.

3. Remove selector rod, selector

range lever and control lever assembly
with bracket,

To install, reverse the order of
removal

Adjustment
The adjustment of linkage is as

important as “Inspection of vil level”
for the automatic transmission.

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

transmission.

1. Loosen
Figure AT-S1.
2. Set control lever @) and selector
range lever (6) at “N”’ position. See
Figure AT-§1.

adjust nuts@®). See

AT-36

3. Set selector rod (1) to trunnion
@ by turning in or out adjust nuts.
See Figure 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 as

necessary.
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MAJOR REPAIR OPERATION

SERVICE NOTICE FOR DISASSEMBLY
AND ASSEMBLY.

TORQUE CONVERTER
Inspection ..

TRANSMISSION

Disassembly

Inspection

Assembly

SERVICE NOTICE FOR
DISASSEMBLY AND

ASSEMBLY

1, It is desirable that the repair

operations are carried ut in the dust-
proof room:

2 Due to the differences of the
‘engine capacities, the specifications of

commpument parts for each model's
Leansmission may be different. How-

ever, they do wwe enone udjust-
ments and separ as well as cleaning
and inspection psoonduees, outlined

hertinafter
3. During the repair operations,
reffer to the: “Service Data and Speciti-
cations” section for the correct pacts
for the applicable modet transmission

4. Before removing any of subas-

semblies, thoroughly clean the outside
of the transmission (o prevent dirt
from entering the mechanical parts
$. Do not use a waste rig. Use a
nylon waste or paper waste
6. After disassembling, wash all dis:
assembled pats clean, and examine
them to see if there ure any worn,
damaged or faulty parts, and how
they we affected. Refer 1 Service
Data for the exteat of damage that
justifies replacement,
7. Packings. seais and similar parts
once disassembled Would be replaced
with new ones as a rule

TORQUE CONVERTER

CONTENTS

COMPONENT PARTS . ATL
AT-37 Front clutch AT-41

AT-37 Rear clutch AT-42

AT.37 Low & reverse brake AT 43
AT.37 Serve piston AT-43

AT-37 Governor AT-44
- AT-39 Oil pump. AT A

AT.39 Planetary carrier AT-05
Control valve . AT.A5

The torque converter 1s u welded
construction and can not be disas:
sembled.

Inspection
1. Check torque converter for any
sign of damage, bending, oil leak or
deformation. If nevessary, replace
2. Remove ust from pilots and

bosses completely

If torque converter oil 1s fouled or

contaminated due to burnt clutch,
flush the torque converter as follows

(1) Drain off in torque converter.

(2) Pour nonestead gasoline oF kero-
sene into torque converter Japproxi-

mately 0.5 liter (1 US.pt., 2% Imper.

pt)
(3) Blow air into torque converter
and flush and drain out gasoline
(4) Fill Corque converter oil into.

torque converter [approxinately 0.5
Leer (1 US.pr., 26 imper.pt.))
(9) Again blow ass ins torque con:
verter, and drain torque converter ol

TRANSMISSION

Disassembly

1. Drain oil from the end of rear

extension. Mount tansimissiin on
Transmission Case Stand’ STO7860000
or $T07870000. Remove oil pan. See
Figuic AT-S2

AT-37

2. Remove bolts securing converter

housing (© Crarisaiission case. Remove
torque vonverter,

3. Reniove speedometer pinion

sleeve bolt. Withdraw pinion.
4, Turn off by hand downshift sole-
oid snd vacuum dispheagm. Do not

eave diaphragm rod at this stage of
disassembly. Rod is assembled nm top

of vacuum diapheagm. See Figure
ATS3

8707860000

Fig. AT-53 Downshift solenoid and
vocuum diaphraym
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ATi21

Fig. AT-55 Loosening band servo

\ AT122

Fig. AT-56 Removing oi! pump

AT123

Fig. AT-58 Removing connecting shell

S. Remove bolts which hold valve

body to transmission case. See Figure

AT-S4.

6. Loosen lock nut @) on piston
stem (@ as shown in Figure AT-SS.
Then tighten piston stem in order to
prevent to fall front clutch drum down

when oil pump is withdrawn.

7. Pall out input shaft.

8. Withdraw oil pump using Sliding
Hammer ST2S850000. Exercise care

not to allow front clutch to come out
of position and drop onto Moor. See
Figure AT-S6.

9. Remove band strut. This can be
done by loosening piston stem further

Sec Figure AT-S7.

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

Il. Remove connecting shell. rear

clutch bub and front planetary carrier

as a unit. See Pigure AT-S8.

12. With the aid of Snap Ring Plier

HT69860000, pry snap ring off output
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 foosen-
ing securing bolts. See Figure AT-61.

16. Pullout output shaft; remove cil
distripwtor Q) together with governor
valve (7) . See Figure AT-62.

17. Pry off snap ring using a pair of
phers. Remove retaining plate. drive

piste. driven plate and dish plate in
this written order. See Tigure AT-63.

AT-38

4 ATI26
Fig. AT-60 Removing connecting

drum

AT128
Fig. AT-62 Removing governor and

oil distributor
oy

Sas L ATI29
Fig. AT-63 Removing drive and

driven plates



@zuy Automatic Transmission

18, Reaching through back side of
transmission case, remove hexhead
slotted bolts as shown in Figure
AT-64, To do this, use Hex-head Ex-
tension $T25570000. 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.

ia
1 ar130

Fig. AT-64 Removing hex-head slotied
dott

arias

Fig. AT-65 Removing piston

"Avia?

Fig. AT-66 Removing band servo

21. Pry snap rings @ from both
ends of parking brake lever @ and
remove the lever. Loosen off rmanual
shaft lock mut 3) and remove manual
plate @ and parking rod @. See
Figure AT-67.

Fig. AT-67 Removing manual plate

22. Remove inhibitor switch and
manu! shaft loosening (wo securing
bolts.

Inspection

Torque converter housing,
transmission case and rear
extension

1. Check for damage or cracking: if
necessary. replace
2. Cheek 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. If necessary, replace with
new rings

Oil distributor

1. Cheek for sign of wear on seal
ring and ting groove, replacing with
new ones if found worn too badly
beyond use
2. Test if clearance between seal ring
and ring groove is 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

= Clearance

Seal ting

ATi3e

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

Assembly
Assembly 1s reverse order of dis:

assembly, However, observe the
following assembly notes

1. After installing piston of tow and
reverse brake, assemble thrust sp
ring, rewrn spring, thrust washer
‘one-way clutch inner race, Torque
hexhead slotted bolt 10 1.3 to 18
kgm (9.4 to 13.0 ft-lb), using Hex-
head Extension $T25570000, Torque
Wrench GG93010000 and Socket Ex

Figuretension $T25512001. See
AT-69.

5 ST2sS1201
GG930 1000

Fig AT-69 Installing one-way clutch
inner race

2. Alter tow and reverse brike has
been assembled, measitre the vlearance
between snap cing 1! and retaininig
plate 2. Select proper thickness of

retamig plate that will give correct
ring to plate clearance. Ser Figure

AT-70.
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@ Low and reverse brake
clearance: 0.8 to 1.05 mm

(0.031 to 0.041 in)

Fig. AT-70 Measuring ring to plate
clearance

Available retaining plate

No, Thickness mm (in)

I 7.8 (0.307)

2 8.0 (0.315)

3 8.2 (0.323)

4 8.4 (0.331)

Ss 8.6 (0.339)
6 8.8 (0.346)

As to inspection procedure for low
and reverse brake, see page AT-43.
3. Install one-way clutch so that the
arrow mark “—+" is toward front of
car. It should be free to rotate only in
clockwise direction. See Figuse AT-71

Fig. AT-7} One-way clutch

4. After installing rear extension,

torque attaching bolts to 2.0 to 2.5

kg-m (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-

ty at this stage of assembly.

6. Place rear clutch assembly with
necdle bearing on front assembly.
7. Install rear clutch hub and front
Planetary carnec in the manner as
shown in Figure AT-72

AT142

Fig. AT-72 Installing planetary carrier

8. Assemble connecting shell and
other parts up to front clutch in
reverse order of disassembly.

ae,
Fig. AT-73 Installing connecting shell

AT143

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

Front end play

Total
end play

ATI38

5. Transmyssion case
6 Oil pump gasket
7 Ou pump cover

bearing race

1 Front clutch thrust
washer

2 Oil pump

3 Tront clutch
4 Rear chateh

Fig. AT-74 End play

(J) Measure the distance “A” and
“C” by vernier calipers as shown in
Figure AT-75.

Transmission case

Bearing race
y

|

Needle bearing

| AT139
Fig. AT-75 Measuring the distance

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

AT140

Fig. AT-76 Measuring the distonce
“B" ond “D”

Adjustment of total end play

Select o:) pump cover bearing race
by calculating the following formula’

Tr=A-B+W

where,

Tr = Required thickness of off pump
cover bearing race mm (in)

A = Measured distance A mim (in)

B = Measured distance B-mm (in)

W = Thickness of bearing race

temporarily inserted mm (in)

Available oil pump cover bearing ace

No. Thickness mm (in)

> | 1.20047)
2 1.4 (0.055)

3 1.6 (0.063)

4 1.8 (0.071)

5 2.0 (0.079)

6 2.2 (0.087)

Specified total end play:
0 25 to 0.50 mm
(0.0098 10 0.0197 in)
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Adjustment of front end play

Select front clutch thrust washer by

calculating the following formula:

T, =C -D-0.2 (mm)

where.

T,. = Required thickness of front
clutch thrust washer — mm (in)

C = Measured distance — mm (in)

= Measured distance D mm (in)

Available front clutch thrust washer

12. After inhibitor switch is in-

stalled, check to be sure that it op-

erales properly in each range. For

detailed procedure, refer (o covering
topic on page AT-S1.
13. Check the length “L” between

case end to rod end of vacuum throttle

valve fully pushed in. Then. select

adequate diaphragm rod corresponding

measured length. See Figure AT-77.
ATIAS,

Fig. AT-77 Measuring the distance

Available diaphragm rod

Distance measured “L” min (an) Diaphragm rod fength_ mm (in)

No. Thickness mm (in)

1.5 (0.059)

1.7 (0.067)

1.9 (0.075)

2.1 (0.083)

2.3 (0.091)

2.5 (0.098)

2.7 (0.106)YA
W 

Pw

Specified front end play:
0S to0.8mm

(0.0197 to 0.0315 in)

Notes:
a. Correct thickness of bearing race

and thrust washer is always the one
which is nearest the calculated one.

b. Installed thickness of oil pump
gasket is 0.4 mm (0.0157 in).

10. Check (o be sure that brake
servo piston moves freely. For detailed
procedure, refer 10 covering topic on
page AT-43. Use care lo prevent piston
from coming out of place during test-

ing sunce servo retainer is not ughtened
at this point of assembly.
V1. Make swig that brake band strut
as correctly installed Torque piston
stem to 12 to LS kg-m (8.7 to 108
fi-lb); Back off two full turns and
secure with lock nut. Lock nut tight-
ening torque is 1.5 10 4.0 kg-m(I} to
29 ft-lb).

Under 25.55 (1.0059)

25.65 to 26.05 (1.0098 to 1.0256)

26.15 to 26.55 (1.0295 to 1.0453)

26.65 to 27.05 (1.0492 to 1.0650)

Over 27.15 (1.0689)

29.0 (1.142)

29.5 (1.161)

30.0 (1.181)

30.5 (1.201)

31.0 (1.220)

COMPONENT PARTS
The transmission consists of many

small parts that are quite abke in
construction yet machined to very
close tolerances. When disassembling
parls, be sure to place them in order in
a part rack so they can be restored in
the unil in their proper positions. 11 is
also very important to perform func-
tional test whenever it is designated.

Front clutch

Disassembly

Front

S$ Dished plate
6 Snap ring
7 Spring retainer
8 Coil spring

1 Snap ring

2 Retaining plate
3 Drive plate
4. Driven plate

Fig. AT-78 Sectional view of
front clutch

AT-41

I. Pry off snap nng @ with 2
suitable screwdriver or a pair of pliers.
Remove a retaining plate @, drive
plate @, driven plate @ and dish plate
® in the order fisted as shown in
Figure AT-78.
2. Compress clutch springs, using
Clutch Spring Compressor
$T25420000 (or $T2542001). Re-
move snap ring @ from spring re
faines, using Snap Ring Remover
ST25320001. See Figure AT-79.

Note: When Clutch Spring Compres-
sor $T25420000 is to be used, cut
the toe-tips of three legs by a
grinding wheel. See Figure AT-80.

$T25420000
A (8725420001)

eT a1 a7

Pig. AT-79 Removing snap ring
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13m
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(0.05
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in
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20 ama
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arias, Cut off hatched portion

Fig. AT-80 Modifying of coul 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.

Arias

Fig, AT-81 Blowing out piston

Inspection

1. Check for sign of wear or damage
to clutch drive plate facing. If found
wor or damaged excessively. discard.
See Service Data for limits.
2. Cheek for wear on snap ring and
for weakened or broken coll 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 instilled.
2. Lime up driven plates so that
stripped anes are properly aligned, pay-
ing particular attention to the location

of oil bales in clutch drum, See Figure
AT82

Note: The number of drive and driven

plates varies with the type of cars.
For detailed information, also see
Service Data and Specifications.

NS
“Lubrication holeAT1S0

Fig. AT-82 Inserting clutch plote

3. After clutch is assembled, make
sure that clearance between snap ring
@ and retaining plate @ is held
within specified limits. If necessary.
try with other plates having different
thickness until correct clearance 1s
obtained. See Figure AT-83.

Specified clearance:
1.6 to 1.8mm
(0.063 to 0.071 in)

Available retaining plate

No. Thickness mm

1 10.6 (0.417)

10.8 (0.425)

11.0 (0.433)

11.2 (0.441)

11.4 (0.449)

11.6 (0.457)Au
e 

vW
D

ATI61

Fig. AT-83 Measuring ring (o plate
cleorance

4. Testing front clutch
With front clutch assembled on on

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

AT-42

Fig AT-84 Testing front clutch

Rear clutch

Disassembly

Qn ®

AT270

1 Rear clutch drum 6 Retaining plate

2 Piston 7 Spring retainer
3 Dished plate 8 Drive plate
4 Coil spring 9. Driven plate

S. Snap ring

Pig. AT-85 Sectional view of
rear clutch

1. Take out snap ring ®, retaining
plate @, drive plate @). driven plate
® and dished plate @. Same techy
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.

$125$20000
_ (ST25420001)

> ae aX

ATi54

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

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 cars. For details, refer to
Service Data and Specifications.

|. After rear clutch is assembled,
check to be sure that clearance be-
tween snap ring () and retaining plate

® is held within prescribed tolerances.
See Figure AT-88.

Specified clearance:
1.0 to LS mm

(0.039 to 0.059 in)

ATIS6

Fig. AT-88 Measuring ring lo plate
clearance

2. Testing, rear elvtet
Install near elute oa oil pump

cover.

Blow air umfee pressure into ail

liate to listen for definite dutch opera
ion as shown in Fignre AT-89.

ATIBS7

Pig. AT-89 Testing rear clutch

Low & reverse brake

Disassembly

|. Follow steps us per instructed on
page AT-38.
2. Blow out piston by directing a jet
of air into oi) hole in clutch piston.

Inspection

1. Check drive plate facing for wear
or damage; if necessary, replace. Refer
to Service Data & Specifications for
limits.
2. Test if piston return spring is not
weakened. Discard if weakened too
badly beyond use.
3. Replace any faulty parts with
new ones.

Assembly

1. After low & reverse piston 1s
installed. assemble thrust spring ring,
returé spring, thrust washer and onc-

way clutch inner race. With the aid of
Hex-head Extension, ST25570000.
tighten hex-head slotted bolt 1.3 to

1.8 kg-m (9.4 to 13.0 ft-lb)
2. Enter dished plate. driven plate,
drive plate and retaining plite into

transmission case in this wriatem onder

Install snap ring to secure the instal-
lation

Note: The number of drive-and driven
plates varies with types of cars. For
detailed information, refer to Ser-
vice Data and Specifications.

AT-43

3. Without disturbing the. above
setting, check to be sure that Clearance
between snap ring and retaining plate

as held within specified limits. If nec-

essary, try with other plates having
diferent thickness until correct clear-
ance is obtained.

Specified cleatunce:
0.80 to 1.05 min
(0.0315 to 0.0413 in)

4. Blow under pressure air into vil

hole in low & reverse brake to listen
for definite brake operation as shown
in Figure AT-90.

Fig. AT-90 Testing low & reverse
brake

Servo piston

Disassembly

1. Blow out piston by directinga jet
of air into hole in release-side of
piston.

2. Remove servo
spring.

piston retuin

Inspection

Check piston for wear, damage or
any other faults which might interfere
with proper brake operation,

Fig. AT-91 Removing piston
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dS,
Assembly

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 to listen for defi-
nite 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

|. 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 psimary governor is to be dis-
assembled for any purpose, remove

spring seat, primary governor valve,
spring and spring seat.

Fig. AT-92 Sectional view of servo piston

1 Anchor end pin
2 Band strut

3 Apply
4 Release

S$ Return spring
6 Band servo piston stem
7 Band servo piston
8 Servo retainer
9 Brake band assembly
0 Transmission case

AT271

Fig. AT-93 Testing piston
(Apply side)

Javieran

Fig. AT-94 Testing piston
(Release side)

Inspection

1, Check valve for faulty condition.
Replace spring if found weakened too
badly beyond use. Faulty piston
should also be replaced with a new
one.

2. Examine if primary
shdes freely without bindmg.
3. To determine if secondary gover-
hor is in good condition, blow air
under light pressure into hole at “A”
to listen for noise like a model plane.

governor

AT-44

To control valve %®
Governe: essure{Governor pressure —
as) = ae]

r if

From control valve
{Line pressure (1)}

1 Primary governor
2 Secondary governor
3. Governor valve body

ATOs0

4 Oil distributer
S Output shatt

Fig. AT-95 Testing secondary
governor

Assembly

Reverse disassembly procedure to

assemble governor.

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

Oil pump

Disassembly

1. Free pump cover from pump

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

Inspection

lL. Inspect gears for wear or damage
to gear teeth. Replace iubber ring if
found damaged excessively beyond
use.

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

follows:

@ Clearance between inner (ar ater)
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 008 mm
(0.0031 in).)
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@ Clearance between seal ring and
See Figure AT-97.ring groove.

Standard clearance:
0.04 t0 0.16 mm
(0.0016 to 0.0063 in)

AT162

Fig. AT-96 Measuring clearance

Clearance

| al ting

i AT165

Fig. AT-97 Measuring clearance

Assembly

1. Set up pump housing and inner

and outer pump gears on it.

2. With the aid of Oil Pump Assem-
bling ST2S5580000, install
pump cover to pump housing as shown

in Figure AT-98.

Gauge

AT166

Fig AT-98 Centering oi! pump

3. Temporarily tighten pump secar-
ing bolts

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

AT264

Fig AT-99 Measuring runout

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

Note: Be sure to align converter hous-
ing 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 inside of it.

Planetary carrier
The planetary carrier cannot be

divided into its individual components.
If any part or component is faulty,

replace the carrier as a unit.

Inpsection

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

@ Standard clearance
0.20 100.70 mm
(0.0079 to 0.0276 in)

Clearance

Fig. AT-100 Measuring pinion washer
to carrier clearance
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[Replace if going over 0.80 mm
(0.03} in).|

Control valve
The control valve assembly consists

of many precision parts and iequires
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 scallered and lost

Before assembly, dip all paris in
clean automatic transmission Muid and
check to be certain that they are [ree
of lint and other minute particles. If
clutch or band is burnt or if oil
becomes fouled, the control valve as-
sembly should be disassembled and

flushed.

Disassembly

1. Remove bolts and nuts which
retain oil strainer. Bolts may be te-
moved with a screwdriver, but it is
recommended to use Hexagon Wrench
HT61000800 and Spinner Handle
HT62350000. See Figure AT-J01
2. Remove attaching bolts. With

bolis 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 separate plate.

RTE LOHOxOO.

HIT6 2250000

Fig. AT-103 Removing valve body
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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
“[st-2nd” shift valve, “2nd-3rd” shift
valve, pressure modifier valve and

three valve springs. See Figure AT-104.

Pressure regulator sleeve

Prossure ragulator phig

Second lock valve

Manual valve
~

Ast-2nd shift valve —

And-Brd shilt valve -

Inspection

1. Check valves for sign of burning
and, if necessary, replace.

2. Check to be certain that oil

strainer is in good condition. If found
damaged in any manner, discard.

3. Test valve springs for weakened

Fig. AT-103 Removing manual valve

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

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

Spring seat

Pressure regulator valve

“er
Pressure modifier valve

HT61000800 \ >,

‘ HT62350000 wg

|| +ATI71 Mt

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-3rd” timing valve
and three valve springs are free for
removal,

2nd-3rd ming valve

Vacuum throttle valve

s

Solenoid dawn shift valve

Throttle back up valve

Fig. AT-105 Components parts of control valve

tension: if necessary, replace.

4. Examine if there is any sign of
damage or score marks on separate
plate. If left unheeded, oi! will bypass
correct oil passuges causing many
types of abnormulities in the system.

AT-46

$. Check oil passages in valve body
for sign of damage and other condi-
tions which might interfere with prop-

er valve operation.
6. Check bolts for stripped threads.
Replace as required.
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Valve spring chart

Mean coil Installed
Valve spring Wire dia. the No. of Free length

ae mm (in) active coil mm (in) Length Load
mm (in) min (in) ke (lb)

13 6.0 15.0 32.4 26.5 55

Manvahdetent (0.051) (0.236) (1.276) (1.043) (2)
_| __

Pressure regulator 1.2 10.5 13.0 43.0 23:5 28
(0.047) (0.413) (1.693) (0.925) (6.2)
04 8.0 5.0 18.5 9.0 0.1

Sse anaes (0.0157) (0.315) (0.728) (0.354) (0.2)

06 6.0 16.0 32.0 16.0 0.625
Nat = 2nd shift (0.0236) (0.236) (1.260) (0.630) (4)

07 6.2 18.0 410 17.0 1.40
2 .2nd - 31d shill (0.0276) | (0.244) (1.614) (0.669) G1)

and < 3rd timin 07 5.5 15.0 32.5 27.0 0.55
8 (0.0276) | (0.217) (1.280) (1.063) (1.2)

: 08 65 14.0 36.0 18.8 1.92Throttle back-drome baeP 1.0315) | (0.256) (1.417) (0.740) (4.2)

; | 0.55 5.0 12.0 22.0 12.5 0.60
,Solenoid downshift | (g.g>17) | (0.497) (0.866) 0.492) | (1.3)

Second loft 0.55 5.0 16.0 33.5 21.0 0.60
(0.0217) | (0.197) (1.319) (0.827) (1.3)

Throttle rehet 09 5.6 14.0 26.8 19.0 2.19
(0.0354) | (0.220) (1.055) (0.748) (4.8)

Onfice check 0.2 48 15.0 25 1s 0.01
(0.0078) | (0.189) (0.846) (0.453) (0.02)

Primary governor | 0-85 83 5.0 28 78 0.215
ve (0.0177) | (0.327) (0.858) (0.295) (0.5)

secondary governor} 7 85 5.5 25.1 10.5 1.10
ys (0.0276) | (0.335) (0.988) (0.413) (2.4)

j—Hree length __| Assembly I. Slide valve inty valve body eral be
|. As-installedtt paricularly careful that they are notAssembly is reverse order of disas-

\ Vy

Sa TI
q Wire dia

sembly However, obscive the follow-
ing assembly notes. Refer to Valve

Sprig Chart and iliustration in as-

sembling valve springs. Dip al! parts in

forced in any way.
2. Install side phites using Torque

Driver $T25160000 See bigu:e AT
107.

avi72 clean automate transmission fluid Tightemne torque
before assembly. Tighten parts to 0.25 to 0.35 kg-m

Fig. AT-106 Valve spring specifications whenever designated (1.8 to 2.5 ft-lb)

AT-47
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825160000
161000800

ATt73

Fig. AT-107 Installing side plate

3. Install orifice check valve, valve
spring, throttle relief valve spring and
stee! ball in valve body.

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

4. {nstall upper and lower valves.
See Pigure AT-108.

Tightening torque:
0.25 100.35 kgm
(1.8 to 2.5 fb)

Reamer bolt tightening torque:
0.5 00.7 kgm
(3.6 to $.1 fulb)

AT-48

5.

ATI74

Fig. AT-108 Installing valve body

Install off strainer.

Tightening torque
0.25 100.35 kgm
(1,8 t0 2.5 ft-lb)
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TROUBLE DIAGNOSES AND ADJUSTMENT

INSPECTION AND ADJUSTMENT

BEFORE TROUBLE DIAGNOSIS .
Testing instrument for inspection

Checking oi! level
Inspection and repair of oil leakage .. .

Checking engine idlingrpm ...
Checking and adjusting kickdown switch
and downshift solenoid .........
Inspection and adjustment of manual
linkage .

Checking and adjusting inhibitor switch .
STALL TEST ............

Stall test procedures
Judgement

As the problem on the automatic
transmission can be mostly repaired by
doing simple adjustment, so do not
disassemble immediately if the auto-
matic transmission is in trouble.

Firstly inspect and adjust the auto-
matic transmission with mounting on
car by observing the Trouble-shooting
chart.

If the problem could not be solved
by this procedure, then remove and
disassemble the automatic transmis-
sion, [t is advisable to check, overhaul
and repair each point in the order
itemized in the Trouble-shooting
chart.

I. In the Trouble-shooting chart
the diagnosis items are arranged in the
order Crom easy to difficult and there-
fore please follow these items. The
(ransmission should not be removed,
unless necessary.
2. The test and adjustment for trou-
ble diagnosis should be made on the
basis of standard values and the data
should be recorded.

INSPECTION AND
ADJUSTMENT BEFORE
TROUBLE DIAGNOSIS

Testing instrument for
inspection

L. Engine tachometer

2. Vacuum gauge
3. Oil pressure gauge

lt is convenient to install these
instruments in a way that allows meas-
urements to be made from the driver's
seal.

Cheeking oil level
In checking the automatic transmis-

sion the oil level and the condition of

oil around the oil level gauge should be
examined every 5,000 km (3,000
miles). These steps are easy and effec-

tive in trouble-shooting as some

change of oil conditions are linked
with developed (roubles in many cases.

AT-49
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For instance:
Lack of oil causes faulty operation

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 oif quality and pro-
ducing sludge and varnish.

Meanwhile, excessive oil is alsa tad
as in 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 oil in the trans-
mission the oil often blows out from
the breather.

I. Measucing oil level
When checking Use fluid Level, start

the engine and rus it until normal
operating temperatures foil tempera-
ture: 50 to 80°C (122 to 176°F).

Approximately ten-minute operation
will elevate the temperature to this

cange.| and engine idling conditions
are stabilized. Then, apply the brakes
and move the transmission shift lever
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through all drive. positions and stace
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 tempera-
ture becomes sufficiently high

(1) Fill the oil to the line “H”. The
difference of capacities between both
“H" and “L” is approximately 0.4
liter (1 US.pt., ¥% Imper.pt.) and,
therefore, take care not to fill beyond
the line “H”.
(2) At the time of the above
lopping-up and changing of oil, care
should be taken of (o prevent mixing
the oil with dust and water.

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

level gauge indicates whether to over-
haut and repair the transmission or

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

varnish-like quality, it causes the con-

ol valve to stick. The blackened oil
gives the proof of the burned clutch,
brake band, etc. In these cases, the
transmission must be replaced,

Notes:

8, In oil level checking, use special

paper waste to handle the level
gauge and take care not to let the
seraps of paper and cloth stick to
the gauge

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

¢. Use automatic transmission fluid
having “DEXRON” identifications
only ia the 3N71B automatic trans-

4d. Pay attention because the oil to be
used differs from that is used in the
Nissan Full Automatic Transmis-
sion 3N7LA. Never mix the oil with
that,

Inspection and repair of oil

leakage
When oil leakage takes plice, the

portion near the leakage is covered

with oil, presenting difficulty in de-
tecting the spot. Therefore, the places
where oil seals and gaskels are
equipped are enumerated below:

(1) Converter housing

The rubber ring 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) Transmission and rear extension
Junction of transmission and tear

extension,

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

to Figure AT-112.)
© The mounting portion of vacuum

diaphragm and downshift solensid
‘© Breather and oil charging pipe.
# Speedometer pinion sleeve.
© The oil seal of rear extension

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

@ Place the car in a pit, and by
sampling the leaked oil, examine whe:
ther il is the (orque converter oil or
not, The torque converter oil assumes
a color Ske red wine when shipped
from the factory, so it is easily dist
guished from engine oil or gear oil,

© Cleanly wipe off the leaking oil and
dust and detect the spot of oil leakage
Use nonflammable organic solvent
such as carbon tetrachloride for wip-

ing

@ Raise the oil temperature by op:
erating the engine and shift the lever
to “D" (0 heighten the oil pressure
The spot of oil leakage will then be
Found more easily

Note: As the oil leakage from the
breather does not take place except
when cunning at high speed, it is
impossible to locate the spot of
leakage with car 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 100 high, a strong shock or
creep develops when changing over
from “N” 10 “D" or “R”.

‘Specified idling speed:

600 rpm at “D” position
(780 rpm at “N” position)

Checking and adjusting kick-
down switch and downshift
solenoid

When the kickdown operation is
not made properly or the speed chang:
ing point 1s too high, check the kick-
down switch, downshift solenoid, and
wiring between them, When the ignie
ign key is positioned at the Ist stage
and the accelerator pedal Is depressed
deeply, the switch contact should be
closed and the solenoid should click. If
it does not click, it indicates « fault,
‘Then check each part with the testing
instruments, See Figure AT-109

= arias

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 is equal-
ly important as “Inspection of oil
level” for the automatic transmission.

Therefore, great care should be exer-
cised because faulty adjustment will

result in the breakdown of the trans-

mission.

Inspection:

Pull the selector lever toward you

and turn it so far as “PTM to “1” range,
where clicks will be felt by hand. This

is the detent of manual valve in the
body, und 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 to “Removal and

Installation”.

Checking and adjusting

inhibitor switch

The inhibitor switch serves to light
the reverse lamp in the range “RTM of
the transmission operation and also to
rotate the starter motor in the ranges
Nand “PY

7 AT109

1 Inhibitor switck 6 Waster

2 Manual shaft 7 Nut

3 Washer 8 Uninitorien wwiteh
4 Nat 9 Runee seleat lever
S$) Munual pute

FPig. AT-110 Construction of initibitor

switch

Check whether the reverse lamp
and the slarter motor operate normal-

ly in these ranges. If there is any
problem, first check the linkage. If no
fault is found in the linkage, check the
inhibitor switch,

Separate the manual lever from the

remote control selector rod and turn

the range select lever to “N”.

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

By the use of the lester, check the
two black-yellow (BY) wires frerm the
inhibitor switch in the ranges “N" and

“P" and the two red-black (RB) wires
in the range “R" for continuity. Turn
range select lever to both directions

from each lever set position and check
each conlinuily range. It is normal if

the electricity is on while the lever is
within an angle of about 3° on both
sides fireyn each lever set line. How-
ever, if ifs continuity range is obvi-

ously unequal on both sides, the

adjustment is reqprired

If any maifunction fs found, un-
screw thie fastening mut of the range
selector lever and two fastening, bolts

of the switch body and then remvve
the machine screw under the switch

body. Adjust the mantal shaft correct-

ly to the position “N” by means of
the selector lever. (When the slot of

the Siaft becories vertical, the detent

works to position the shaft correctly

with a elick sound.)

Move the switch slightly aside so
that the screw hole will be aligned
with the piri hots of the internal rotor

combined with die manual shaft and

check their alignment by inserting a

US mm (0.059 in) diameter pin into
the ‘holes. [f the alignment is made

correel, fasten the switch body wilh
the batts, pull out the pin and lighten
up the serew again into the hole, and

fasten the selector lever as before.

Check over again the continuity with.
the tester. Uf the malfonction still

remains, replace the inhibitor swif-!

STALL TEST
The purpose of ‘this test is to check

the transmission and engine for conds-
tion by measuring (be myomuny nuny-

bers of revolutions of the engine while
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car is held in a Stalled condition and
the carburetor is in full throttle op.

eration with the selector lever in
ranges “D”, “2” and respectively
and by compairing the measured re-

sults with the standard values.

Standard stall revolution:

2,150 to 2,350 rpm

Components to be tested and test ieins

1, Chitches, brake and band in trans-
mission for slipping

2. Torque converter for function

3. Engine for overall properly

Stall test procedures
Before testing, check the enigns oil

and lorque converter ai}, warm up the
engine cooling water to the suitable
(emperature by warming lp 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 100°C
(140 to 212°F)}

1. Mount the engine tachometer ata
location that allows good visibility
from the driver's seat and put a mark

he meter,on specified revolutions on

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 foot
before depressing down the accelerator

pedal

3. Throw the selector lever into the
range “D.”
4. Slowly depress the accelerator
pedal down «ill the throttle valve is
fully opened. Quickly read and record
the engine revolution when the engine
begins (o rotate steadily and then
rel he accelerator pedal

5. Turn the selector lever into “N"
and operate the enigne af approxi-
mately !,200 rpm for more than one
minute to cool down the torque con-
verter oil and coolant.

6. Make similar stall tests in the
ranges “2, “J and “R”.

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

long, the oi deteriorates and’ the

clutches, brake and band are ad-
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versely affected. Sufficient cooling
time should be given between each
test for the four ranges “D", "2",
“1 and “R”.

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 or more
clutches in the transmission are slip-
ping and, therefore, no further test is
required

For the following abnormalities,
the respective causes are presumed,

High rpm in all ranges . .. Low line
pressure

© High spm in “D",~"2" and “1” and
normal rpm in “R"... Rear clutch

stipping
© High rpm in

normal rpm. in
clutch slipping

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
does not work properly, it is deter-
mined the low and reverse brake is
slipping. Otherwise, the front clutch is
slipping.

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

and "2" and
” Oreway

2. Standard stat! revolution
If the enigne revolution in stall

condition 15 within the standard
values, the control elements are nor
mally operating in the ranges “D",
"2°," and “RM,

Also, the engme and one way
clutch of the torque converter ate
normal in performance and operation.

The one way chuich of the torque

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

3. Low stall revolution Jess than
standard revolution

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

4. Others
(1) If the accelerating performance
is poor until vehicle speed of approxi-
mately 50 km/h (31 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, car speed can not
exceed approximately BO km/h (30

Car speed at gear shift

MPH) in the road test, In such a case,
the torque converter oil temperature
fises up abnormally and so special care
is required.
@) If the transmission does not
operate properly in all car speeds, it
indicates poor engine performance.

ROAD TEST
‘An accurate knowledge of the auto-

matic transmission is prerequisite to its

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

diagnosis guide chart in which are

written the standard car speeds for
each stage of the up- and downshift.
ings, Measured car speeds are to be
filled in the adjoining column in each
testing.

Also it is advisable to mount a
stopper for positioning the throttle

opening.

Throttl(amt) Gear shift Propeller shaft. rpm.
+

| D + dD, 1,660 to 2,160
Kickdown D. > D; 3,030 to 3,530

(0) DB > D, 3,180 to 2,680
DR > D 1,650 to 1,150

Dd => D 33010 830
Half throttle D, > Dy 1,530 to 2,030

(200) Dy — Dors 2oop 1,260 to 760

D, + D 700 Max.

Full throttle

(0) pow 1,710 to 1,210
Minimum
throttle hon 1,710 to 1,210

(450)

*1 Reduce the speed by shifting to
(output shaft 2.000 rpm)

Note:

2 xrxr x Npx 60
ve

Ry. x 1,000
where, V = Car speed (km/h)

inal gear ratio
Tire effective radius (m)
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range from “D” range

Car speed can be calculated by the following formula;

Propeller shaft revolution (rpm)

The ratio of circumference of a circle to its diameter: 3.14
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Checking speed changing
condition

The dnver'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 2 long
and dragging feeling.

These indicate that the throttle
pressure is (00 low or some valve
connected to the throttle is faulty.

Checking items during
speed change

1. In “DTM range, gear changes, Di—>
D, —>Dy are effected. In “R” range,
the speed does not increase.
2. The kickdown operates properly.
3. By moving the lever from “D”
into “1”, gear changes D3—»2(12)—>
1, are effected. In the ranges “1)"
and “1,, the engine braking works
properly.
4. In “I, the speed does not in-
crease.

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

6. In “P*, car can be parked prop-
erly.

If any malfunction occurs in the
second gear during the road test, that
is, if car shakes, drags or sling in
shifting up from "D,", directly to
“D3” of in shifting up from “D,” to

"D,”, the brake band should be ad-
justed. If these conditions remain after

Shift schedule

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

om

(Full throtte)|_Kickdown range

---f--
-.--

sero iden SS:—=— tsp —s —
2 1743

val

780 00
Output shaft speed (rpm)

LINE PRESSURE TEST
When any slipping occurs in clutch

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

Measuring the line pressure is done
by # 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 idling 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)

aria

Fig. AT-111 Shift schedule

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

aria
1 Line pressure
2 Governor feed
3 Servo release pressure

Fig. AT-112 Measuring tine pressure

‘At cut back point | After cut back
Range Throttle opening (under approximately [over approximately

15 km/h (9 MPH)] 35 kny/h (22 MPH)]

Unit: mmHg Unit: kg/m? (psi) Unit: ky/em? (psi)

Full throttle 0 9400 11.0 (134 10 156) S510 6S ( 7810 92)
Minimum throttle 450 3010 40 ( 4310 $7) 3.010 4.0 ( 43t0 $7)

oe Full throttle 0 10.010 12.0. (142 10 171) 5.510 7.0 ( 78to 100)

Minimum throttle 450 6.010120 CRSt0I71) | —-$.St0 7.0 ( 7810 100)

Full throttle 0 14.010 16.0 (199 tw 228) 14010 16.0 (199 to 228)
Minimum throttle 450 3.010 55 ( 43t0 78) 3.0t0 $5 (4310 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 line pressures in the
ranges “D’’, “2", “1, “R” and “P”

[t can be attributed to problem in

the pressure supply system or too low

oulput of power caused by
(1) A worn 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 “1” are low
but the pressure is normal in “R”.
(2) 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 “)?"
3. High idling line 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 linc

pressure due lo 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

Jn this checking, the line pressure
should be measured with vacuums of
450 mmHg and 0 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 1s caused mostly by a

sticking pressure regulaling valve, pres-

sure regulating valve plug, or amplifier.

TROUSLE-SHOOTING
CHART

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

Oil level

Range select linkage

Inhibitor switch and wiring
Vacuum diaphragm and piping
Downshift solenoid, —kickdown
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

moaaw
my,

TOZ
BEC

AT 
"TO

T

2. Inspection after inspecting aulo-
matic transmission on car.

m Rear clutch
Front clutch
Band brake

Low and reverse brake

Oil pump

Leakage of o1l passage

u_ One-way clutch of torque converter

One-way clutch of tiansmission

Front clutch check ball

Parking linkage

Planetary gear
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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|IJKL|IMNOP\|mngr|stuvl|wxy

Engine can not start in “N .23.f....]....]..2.
ranges.

Engine start in other range than “‘N”’, 12
“P” ranges. .

Sharp shock in shifting from “NTM to
“D” range. be 4 ®
Car will not run in “* ange (but oe 2 3 @
runs in “2”, “1” and “R"

Car will not run in “D”, “1, “<2”
ranges (but runs in “R” range). 12..4..4./.5../63.7/@...|.9.
Clutch slips. Very poor acceleration.

Car will not run in “R” range (but
runs in “D”, “2” and “1” ranges). 12../..3.|.5../64.. |@®.@|.@. . |0.
Clutch slips. Very poor acceleration.

Car will not run in all ranges. 12..]..3.).5..J/64.. ]..../@®.. -@.

Clutches or brakes somewhat slip
7in starting. 12.6 8 Me 2 ®®

\-

Car runs in “N” range. - 1. on 3 2... |®.

Maximum speed not attained. .
12 45|).7.6 3.8 919) GD.Acceleration poor. OBCO B

Car braked by throwing lever into wees fees a dee. B]21..1/@.6.]....1.@.
“R?" range.

Large creep. =xae fs & »

No creep at all. 12../.3..).5../.4.. |®@@. .(@@.

Failure (o change wrat (tops “Zack -1.2/3...4/.568174..]..@.|.@.to “3rd”.

Failure to change gear from “Ist -1.2i{3...]/.s68l74.. /.@../.@../0.
to “2nd”.

Too high gear change point in case
from “IstTM to “2nd’", from “2nd” 2.2. 142.3. 4/.56.).4..4....4.@.
to “3rd”.

Gear change from “1st” to “3rd”
occurs,
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Automatic Transmission

Trouble ABCDIEFGH/IJKLIMNOP/|mnqristuvi|wxy

Too sharp shock in change from .. at... 2t.4.5].3..)..6.
“Ist” to “2nd”.

Too sharp shock in change from ...il2.38.].3.5/4...].@.
“2nd” to “3rd”.

‘Almost no shock or clutches
slipping in change from “Ist” to 12.8)... 424-6. 8175 o2 he wD. | - @-
“2nd”.

Almost no shock or slipping in a
change from “2nd” to “31d”. 12.3]..4.]/.6.8/75../.©..|].@. ./@.
Engine extremely races.

Car braked by gear change from“Ist” to “nd ie 2 ®.® ®

Car braked by gear change from . .
“ond” to “31d”. BE ASL e ee Ss Ss, Bia Line pros (0)

Failure to change gear from “3rd” oe dle... |. 346)52. | -@®@-|-@.
to “2nd”.

Failure to change gear from “2nd” te. tle... f.846)52..1/..@.]...
to “Ist” or from “3rd” to “Ist”.

Gear change shock felt during car
speed decrease by releasing wd, BS. @.). BO Ssda zs. s]sn - a] a.
accelerating pedal.

Too high change point in case from
“3rd” to “2nd”, from “2nd” to mils QS: Bal, SBiel.s 7 «llc = s 5}. i@

Kickdown does not operate by
depressing pedal in “31rd” within wan 6 Bldn cs sw hSs] Bs via eO-|.'Ox
kickdown car speed.

Kickdown operates or engine
overruns by depressing pedal ia
“3rd” beyond kickdown car speed »1.2)..3.).56.)74.
limit.

Extremely races or slips in chang-
ing from “3rd” to “2nd” by ove df... 2./.4. 6/53..].@@.| .©../@.
depressing pedal.

Failure to change from “3rd” to “2nd” |
by changing lever into “2” range. ee a 0
Gear change from “2nd” to “Ist”
or from “2nd to “3rd” in “2” / les]. . 2.].3.
range.
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Automatic Transmission

Trouble ABCD EFGH IJKL MNOP magr

No shock at changing from “‘1" to
“2” range or engine extremely races.

12.3

Failure to change from “3rd” to “2nd”
by turning lever into range.

Engine brake does not operate in
“1"" range.

Gear change from “Ist to “2nd"

or from “2nd” to “3rd” in “1”
range.

stuviwxy

Does not change from 2nd"

to “Ist” in “1” range.

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

Car will move when changing into
“P” range or parking gear does not
disengage by tuming off “P" range.

iS
)

Transmission overheats. 34 26. OKT)

Oil shoots out during run.
White smoke issues out from tail
pipe during run.

5 6 27. OC)

BBD -

QBO.

Offensive smell at oil charging
Pipe. OOOO @@®.

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

Transmission noise in “D
and “R” ranges.

2, ep

()
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Trouble-shooting guide for 3N71B Automatic Transmission

Order Test item Procedure

Checking Oil level gauge Check gauge for oi level and leakage before and alter each
test.

. Downshift solenoid Check by sound whether solenoid operates when depressing
accelerating pedal fully with ignition key “ON”.

. Manual linkage Check changing conditions into “P”, “R’
and “1” ranges by moving selector lever.

Inhibitor switch Check whether starter operates in “N" and “P” ranges only
and whether reverse lamp operates in “R” range only,

Engine idling rpm. ‘Check whether idling rpm meet standard.

. Vacuum pressure of vacuum | Checking whether vacuum pressure is more than 450 mmHg
Pipe. in idling and whether it decreases with increasing fpm.
Operation in each range. Check whether transmission engages positively by shifting

Ng 2 NY "| and NM» RM range

while idling with brake applied.

. Creep of car. Check whether there is any creep in “ ry" and
“RM ranges.

Stall test Oil pressure before (esting, Measure line pressures in “D”, "2", “1 and “R” range
while idling,

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) ie., sufficiently
warmed up but not overheated.

b. For cooling oil between each stall test for “D", "2",
“Land “R” ranges, idle engine, i. epm at about 1,200
rpm for more than | minute in “PTM range, Measurement
time must not be more chan 5 seconds.

Oil pressure after testing Same as the (tem 1.

Road test Slow acceleration, Check car speeds and engine rpm in shifting wp Ist —
Ist—»2nd,
2nd—31d

. Quick acceleration,
Ist—>2nd

Ind—>31d

. Kickdown operation,
3rd—> 2nd or Ind—> Ist

‘Ind range and 2nd—> 3rd range while hunrinig with lever in
* tagged engine veewum pressive of about 200mmHg

Same as the item 1 above except with engine vacuum
pressure of O mmHg (ie., in position just before kick
down).

Check whether the kickdown operstes and misaisive the
time delays while running at 30, 40, 50, 60,70 kivh (19,
25, 3),37,43 MPH) in “Da” range.
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Automatic Transmission

Order Test item Procedure

4. Shift down, Check car speeds and engine rpm in shifting down 3rd
D;-+D,—D, —> Ind — Ist (continued) while coasting with accelerating

pedal released in “D,” range and engine vacuum pressure of
about 450 mmHg.

5. Shift down, Check for shifting down Dy +l, and engine braking, and
Dol, further for shifting down 1,—+1, and engine braking, after

shifting the lever into “1" range with the accelerator pedal
teleased and the engine vacuum pressure of 0 mmHg while
driving at about SO km/h (31 MPH) in “D3” range:

6. Shift down, Check for quick shifting down D3; —»2 and engine braking,
D;—>2 after shifting the lever into “2” range while driving al about

50 km/h (31 MPR) in “D3” range.
Further, check the transmission for being locked to the 2nd

gear ratio regardless of cur speed.

7. Shift up, Check for the transmission not shifting up during accelera-
11, tion, when starting in “I” yange.

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 car will not move on grade when shifting to
“P” range.

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

General specifications

Torque comerter

Type

Stall torque ratio

‘Transmission

Type

Control elements: Multiple-dise clutch
Band brake
Multiploslise brake

Oneoway clutch

Gear ratio Ist
2nd
3rd
Reverse

Selector positions P(Park)

R (Reverse)
N (Neutral)

D (Drive)

22nd lock)
1 (Lock up)

il pump

Type
Number of pump

oi!

Capacity

Hydraulic control system

Lubrication system

Cooling system

AT-60

Symmeteical 3-clement Lstage 2-phase torque
converter coupling

20:1

3-speed forward and one speed reverse with

planetary gear (rain

1

1
1

2.458
1.438
1.000
2182

‘The transmission s placed in neutral. The output
Shaft is fixed. The engine can be started.
Backward eunning
‘The (ransmission is in neutral. The engine can be
started
Up- or downshif

2nd, and top
Fixed at 2nd

Fixed at low or downshifts from 2nd

automatically (o and from Ist,

Internally intermeshi

It

Automatic transmission fluid "Dextor

55 less ($ 4 US9t.,4 % Impat)
Approximately 27 liters(2 MUS. 2 %
Imp.qt) in torque converter

involute gear pump.

"wpe

~ Controlled by detecting the negative pressure
of intake manifold and the revolution speed of
output shaft

Forced lubrication by an oil pump

Water-cooled by a citculation-type auxiliary
cooler (located at the radiator).



Qzmy Automatic Transmission
Specifications and adjustment

Automatic transmission assembly

Mode! code number

‘Tongue converter assembly

‘Stamped mark on the T/C

Front uch

Number af drive pater ons

Number of driven plates

Clearance sm Gn)
‘Thickness of retaining plate mm (in)

Rear clin

[Number of drive pl

Number of driven plates oon

Clearance sn (in)
‘Thickness of retaining plate mm (in)

Low & reverse brake

[Number of drive plates

Number of even plates nen

Clesrance ‘mim (in
‘Thickness of retaining plate om (in)

Buake band

Piston sve sin)

i di,
Small di.

onto! valve assembly

Stamped mark on saint

Governor assembly

Stamped matk on governor body

16 t0 18 (0.063 100071)
10610417)

11.6 (0.487)

1.0 101.8 (0.039 10 0059)

48 (0.189)

5

8

080 10 1.05 (00315 0 00413),
= 78 (0307)

8000315)
82(0323)
$4 (0331)
86 (0339)
85 (0346)

80 (3.15)
Scamiiee.....nS0097)

P24

3

aren



am Automatic Transmission
Engine idling and stall revolution

(Engine with emission contro} device)

Idling revolution rpm . 600 at “D” position

(750 at “N” position)

Stall revolution tpm 2,150 to 2,350

Tightening torque kg-m(ft-Ib)

- 14.010 16.0 (101 to 116)

4.010 5.0 (29 to 36)

4,005.0 (29 to 36)

Transmission case to converter HOUSING .........ceccceeseecessnnnieeneennenies: 4.0105.0 (29 to 36)

» 201025 (14 to 18)

0.5 0 0.7 (3.6 to $.1)
0500.27 (3.6 105.1)

.*12to 1S (8.7 to 8)

1.5 104.0 (I tw 29)

J 13t018 (9.4013)

wu. 0.55 100.75 (4.0 to 5.4)

-» 0.25 100.35 (1.8 to 2.5)

wu. 0.25 100.35 (1.8 to 2.5)

-- 0.5 to 0.7 G6 10 S.1)

. 0.25 100.38 (1.9 to 2.5)

. 0.5 to 0.7 (3.6 to 5.1)

- 0.6 10 0.8 (4.3 to 5.8)

0.5 to 0.7 (3.6 to $.1)

.3.0104.0 (22 to 29)

Lock nut for oil cooler pipe connector to Lramsmiission CAS¢ oi. ccecce ce cceeseeeeseeneeeenee 3.0 10 5.0 (22 to 36)

- 0.7 to Ll (S.1 to 8.0)

1.4to21 (Oto 15)

0.8 to 1.1 (5.8 to 7.9)

0.55 (00.75 (4.0 to 5.4)

+ 0.55 100.75 (4.0 to 5.4)

- 3.0 to 4.0 (22 to 29)

O8tOF.L — (5.8 to 8.0)

0.8 to Lt (5.8 to 8.0)

.. 0.20 100.25 (1.4 10 1.8)

Drwe plate to crankshaft

Drive plate to torque converter

Converter housing to engine ...

Transmission case to rear extension ......

Oil pan to transmission case

Servo piston retainer lo transmission case

Piston stem (when adjuling band biake) .

Piston stem lock nut

One way clutch inner race to transmission case.

Control] valve body to transmission case

Lower valve body to upper valve body ....

Side plate to contro) valve bOdY oo...

Nut for control valve reamer bolt

Oil strainer to lower valve body ..

Governor valve body to oil distributor

Oil pump housing to vil pump cover. ....

Inhibitor switch to transmission case

Manual shaft lock nut

Oil cooler pipe connecting nut

Test plug (o1l pressure inspection hole)

Support actuator (parking rod inserting position) tension ...

Oil charging pipe to case .....

Dust cover to converter housing

Selector range lever to manual shaft

Selector rod lack nut...

Control lever bracket 0 MOOr .....cecceeeceeee

Control lever knob to lever .....

* Turn back two turns after tightening.
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