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Automatic Transmission

The model ANTIB automatic trans-
mission i o tully autematic unit con-
sisting prupatily of J-clement hydrau.
e torgue converter and two planetary
seur sets, Two miwliple-dise clutehes. g
muttipleadise uke. a band hake
a one-way sprang cluteh provide the
friction elements reguired 10 obtain

the desired tunction of the two plane.

tary,

The two [Jl;i[lc['.lty HOUD sCIN gve
theee forwand wihos and vae reverse,
Changiigs of the gear vatioy s fully
automatic in relation to cur speed and
engiue torque input. Car speed wnd
engine nanifold vacuum signals are
constantly fed to the trunsmission to
provide the proper gear ratio for maxi-
muin efficiency and performance at all
throtthe openings.

The Model ANTLB hus six selector
positions: P, RN D2

p Purk position positively locky
the out put shaft 1o the tansmission
case by mowns o a locking pawl 1o
prevent the car from rolling either
direction,

This position should be selected
whenever the driver oaves the car.

The engine may be started in Park
position.

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

“NT Neutral position coables the
engine 1o be started and run withow
driving the car,

DESCRIPTION

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

Drive range huas three gear ratios,
from the starting ratio 1¢ direct drive

U2 - 2" range provides performance
tor driving o slippery surfuces.

Y2 range can also be used for
engine braking,

“2% range can be selected at any car
speed, und prevents the transmission
from shifting out of second gear.

“17 17 runge can be selected at
any car speed and the transmissiou will
shift to sccond gear and remain in
second until car speed is reduced 10
approximately 40 to 50 km/h (25 to
31 MPH),

1T orange pesition prevents  the
transntission trom shifting out of low
gear, This iy pwticalinly benetivial fu
Malataining maximum eiging braking,
WL CONIOUS ToW 2eir apertion is
desible,

e torgue conyerter wssembly is ol
welded constraction and cane not be
disassomble tor sorvies,

Fluid recommendation

Chse witonatic trasimission tad
having “DEXRON™  idemitications
only o the ANT B avtomativ trans-
DUSNIIL,

Identification number

Ntwmped position:

e plare attached to the right

AT-2

band  side of  Drunsiddssion alse a8

showarin Figure AT-[,

AT0E7

Fog, AT 1 fdentification number

Identification ol number
arrangements:

See below,

Model code

JAPAN AUTOMATIC
\7 TRANSMISSION CO., LTD.

MODEL X0700
NO. 2412345

Unit number

Number designation
2412345

L2342

= Sutinl peoduction
number fer the maonth
e Maonth ! production
(X Ou Y Nav,, 2 Dew
e Laat flgure degoting

the vear (A



Automatic Transmission
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Automatic Transmissian

HYDRAULIC CONTROL SYSTEM

FLMCTIONS OF SYDHAULIC T
Ml andly val VES
ne parg
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il gae
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Giovarmdi walve
Cantical wiilr sy
HYDREAULIC S¥STEM Al
MECHAMNICAL COPFERATICON

CONTENTS

AL *HE range | P v AT-ld
AT 4 YR ranon | Fiearse) . AT 18
a4 B [Nl ATAH

AT- 5 "Dy ™ rarmge | Lo et ) Ry -
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FUNCTIONS OF HYDRAULIC CONTROL UNIT AND VALVES

The hydraubic coptral sysiem con-
lms 3 ol pump lor packing p il
from the ol pan through the ol
Sraigr. A shill controd s provided by
Py cenitrfogally eperated hydraulic

governons cn e oul pul st vacurm
control  diaphragm  and  downshift
sofenoid. These parts work in conjunc-
tign witl walves o the walve body

‘ Ol puinp

Continl valve li

assennbly locaved o e base of ilee
transmission. The wvalves regulite off
pressure and divecl UL o appropridte
ramdan s componern e

T.J'I|IJ.' vErler

Al Tk g

Vi diaplifagn

—

Droveeisliil sntenoid

|
| Craverpor vilve

Front cluteh

Rear cluten

Low aid reverse
bBrake

Band brake

Ol pump

The ofl pomp & the sowrce of
wondrgd mediumi Gin peligr words, k)
for the compel system

The ail pump s ol on internd
wivobhiute gear 1y The drive aleeve iy
pall of dlie tomgue <omveties

pumg

Laibseicitnivin

mipeller and serves wo dpve (e puimp
UriEl gEul willy 1he deive sleeve direct:
Iy coupled witli the engine operation

Pl ool Moy ilivsugh e dluwing
[HALE

Ol pate — 4l strabiner Tboiom of ihe

R = Lanirgl valve lower

AT-4
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buady et pocl = Transossj cose
suclion port — Purnp howsng sicnion
[T g Pump geai Spoce = Punip
hrusing delivery purt — Traisarmen
eblvery ol Lower Bouly
defivery  porl - Coatrol

presiire circal
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Autamatic Transmission

Maunoal linkapge

The laod lever modbon (The fund
Levey s located i (he driver's oinpar -
prven ) mecharical lv Irgnameled frorm
(i peimote control linkage |3 Tl
frmmmitied 4o the inner manual fever
i ehie Erardimisshen case Mrany Lk mnge
selincton fever i the Tighl cemer por-
fiosry o the irnnemisshen case dhraugl
phie ppriial sl The mner ol
lewir 15 Vherehy foprmed,

A& g jrstalled am the Botiom af
{lae jnmet rruinid bewer slides the imane-
il wilve spand af §he conteal valve, and
thusg, gl gpoal W appoapriately pos-
tHuned Lz each selezi
(AR ERTSTT

The parkiop red pin e
proviviz 4y hig bop ool Jhe ey e gl
plage, The parking rod pain opeiates e
ead il P muisge, dodd operites (e
mgchuiical ook syslém

Moreover, the above  described
il sl s equipped . wilh or
gaitclt A rotor npde the
inbriftor swrleh rodaies i respenier o
pachy mnge, When the range 15 welected
il P o UNY e totor clusesLhe
shuiten  mugnel  cirgill su thar the
grgine can be shaited. When tlee rdngs
& ;..;-I._h:_-n_'q_l al VR e polor closes the
hacknp amp clreatl, and the back-p
lup liglng

q,'\.|'|!;.‘|11||'|g

hald i Lhe

inhakitag

Vacuum diaphragm

[hie wacsiom dispiragm e mnsialled
ori Al feft cesiter  poatiom ol ilis
LA The anterngl cone
graction of ihe vucanm diaphiigm &
e Tollows. & rubber diapliragm forms
g pariifpen the center, The engine
jrigke manifold negilive préssure led
Hiroegh vaguim wbe gl spring ioice
ate applied 1o the front surizve of the
pubber  dmphrapm, and avmospherse
seessnee k3 aprplied 1o the back searisge
& dilferene belween pressure spphed
i ihe froni and Buck surfaces be.
Copes B ovacuarm resetion, sid s
the thratile valve of the coniral vl

s

irwide  thie Lransmission e G Op
craied.
When peceléraiey pedal s Tully de.

pressed - and e cathureior 35 bally

opered hut the engine speed is

iy
.
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sl [ictenitly  ipcreused, the pramalold
Negalive  pressuré  [owers {bocomes
wyitar fa fhe dimospherke pressune]
aind  the vacuumy  resglion  Incioyses
simce the Mow  velocity of mixiune
indide intalee manifold s slow,
Cogiteanily, wiien the engine  spead
riceedses dng. Lhig Mloat welodity if ihe
mis e Ecierss or Whent 1he carbispe-
e o dlgsed,  (he manidold pegative
pressule ingvedsss (hedomds shinnllsr 1o
wacoum} and dhe sacuunm
rod uces

Thus, u sipnal v perernie hydeauls
pressiare . compleleh o ihe
efigiibg louding &F Mg comtrol valve i
frorarmiied  ram T L
phragm, and  mosl  suilible
vhamepe dming and line pressure e
ulptabned S0 that  tlee ol prgpcs
:I.'Ir-ill_ln.- 1';||1:||.'H':|l [} !'Ihlllll'l'll 1p sl e
Drnisind kg Lodgjue.

15

reactan

sl lud
1l il
s il

Downshift solennid

The downshill  solenond 5 of a
mapnee] il Py pe msladled ap he sl el
peirlioay oF the frunsimssion case, When
g diiver reguites mecgliniting - puker
and  depresses the  weodersigr peadil
down to 1he stopper, & kickdown
swilch located in the middle of the
scseleratar link i1 depressed by s pish
s, the Kickdown sawiich olisey, zim
ten| flows to the solenoid, the sobe
foid push red b depressed, 1he doomn.
ghilt valve of the control valve fnide
the Fromsrmession o w depreszad, and
the rpesd s changed forcedly from
SIo0™ 1o 2nd™ wathin 8 certum car
speed lmdl,

Mote: As the kickdown switeh closes
when ihe accelerafor pedol is de-
pressed from 70K to 15714 of the
whole siroke, the accelerator pedal
should be correcily odjusted am
fixed o &6 o afford complete
siroke
The amangement of the switch
differs according the models of cor.

i
b 1

Lavernor valve

The primary and secondury’ s
ool Yabves pre pastalled separnitely on
the hack ol the ol diticibotar dn e




Automatic Transmission

Traisicission oulput shafi. They op-
gratle in the same spoed as thal of the
output shaft. (In other words, they
operate at a speed in propurtion i the
car speed.) To those valves, the ling
pressure is applied as the inpu from
ihe control vaive thoovagh 1he tmnsinis-
giodt case, rear Menge ond of distebie
tof, The governof pressure [in propor-
thon e the outpul shefl speed {car
speed )] s ted to the shill valve of the
contro] vabve through nversy route s
the aurput, snd thus, the speed change
pred thie ling presire ore conticdled.

Operation of secondary
governar valve

The sevondory walve §8 3 control
vilve which redeivet line pressure (1)
aid controls the governor pressares,

When the manual valve |5 selecled
ae "D e M1 range, ling pre-
sure  applied to the ong shape area of
this. valve from cargwil (1), and this
vilvé iy depressed toward ke center
side. Movement af this wlve 10 2
cerlum posilim closes the crouil from
(1) 10 (15) slenultansously while mak-
ing o spacg from the {15) to (e center
ilrain port, snd pressure i the cireu
157 45 howered.

When the car 5 sopped snd the
centeitigal force of this vaive is rero,
The valve o balanced. In thig » gover-
il pressure wiiich i holanced with
the spring force occurs an the [15).

When the aw |5 staried and the
cenitrifugal Force increases, Lhis valve
sliphily. moves ta ihe outside, and
when the gpace from (I} o (15}
increases, space [rorm the [13) (o the
drain port reduces simultaneously. As
the result, gowvernor pressure of the
(15) increases, and the governus pres-
sure 15 Bulanced with the sunt of
cenirifugnl Force and the spring force.
The povernor pressure thus changes. in
respunse 1o the car speed change {cen-
Ielfugal foree ),

Uperation of primary governor
w.m:

The walve & un ONOFF valve
which closes the govemor  pressure
(15} regulated by the secondary pover

nof vabve when ine we <peed reaches
the minimum speed, and when the car
speed gxceeds a oertain level open the
governor and forwards the governor
pressire { 15) 10 the conrol valve.

Whon the car b slopped, the
gowernor pressure @5 gero. Huwever,
wien the car i running slowly, this
valve In depressed fo the center side
und the groowe 1w the (15]) is closed
fince the governar pressure applied o
the ring shape area iy higher than the
contrifegsl force of this valve, When
ilie governin speed pxcoeds certain
revilution, the governor pregiure In
the cireuit (15) abio incresssd, How-
evir, as the centrifugal lorce imcreases
wivd exceeds the govemor pressure, Lhis
valve moves toward the owlside, and
the governoy presure & irominied o
ihe carcwin (15).

Twe different valvies are employed
in the governod 0 (har o will inde
pendently control the spead at high
speed and al low spead. That is, within
the low speed wange, the governo
PrEssure 5 ol generated owing o (he
primary valve, whereas a1t the high
speed runge above (he break point, i
Bovernon  paessire pegulsted by the
seeandary valve is introduced.

* The break point is the polnl a
which the function of one o ke
govoinogd s transieried 1o the othe
when the speed changes Mrom Lhe
bow-speed range 1o the highapeed
rwge

To oot valv ':TII )
[Gaverngr prussmeic. — 'f""“'|
{15 e

From conrrd valve

| Line: j2réssure 17] [Ej
b Prnasy govemnor
& Becondary governis
I Gaveermir valvi boady

& T O]
A Ol disin b

5 Qi it shate

Fig AT-7 Crossseclionol vigw of
BOGRL s

AT-G

AT

Fig, AT-B Cuipul shall with aif
iigtri b for aud govermoe

A1

gl

o

3 PR
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LA TR
| Dl disivibuits 3 Primiury povdeois
$ Governof ralbv Wi lve
houd y 4 Secondary guverno
valve

Fig, AT-Y Expioded vigw o geveenoy



Automatic Transmissiaon

Control valve assembly

il Trom pump

[om— s ——--

Regulsior valve |~— 1

Theovils wvalve

Manuial valve I | Auxiliany valve
1

Line pressure

]
i
I
i
|
|
[

walve

Speed change |

I Ciowernor
wilve

]
[
i
[
S|

1
L}

AL L

—

Clutch and brake

Flow chart of control valve sysiem

Tive concrol valve sssembliy receves
oil from the pump and the individual
sigiabs from the vacoum  diaphragm,
ardd fransrmas dhe individual line pres-
sures to the transmission friction el
ment, torgue eonverter clrcull, and
lubriciting wystem circull us Lhe out-
puts To be more spegificilly, the oil
fromi the od pump s regulared by e
regllaioe valve and line pressures build
ugh; Thie ling pressiices are led oul froan
e contral valve asembly s they are
ihrenegh various direction. changeover
valves (Including ON-OFF valve) and
regulator vilves, newly refommed toa
theotile svstem ol pressure and op-
erdtes otlier valves, or Minally, the line
pecisure are franimiited 1o he re-
(uired clutch or brake zetvo pision
wilt o response (o the wndividuoal
running conditbons afler receiving sig-
mals from  the previgusly  described

vacuum  dinphragm, downshilt soke-

moid, governor walve, andfor manul
linkage
The conl ol vilve sssembly consisis
of 1the Tolboweng vabwes
|, Pressure reguluior valve

2, Manual vulve
A, Let-2ngd shifl valve

4. Ind-drd shilr walve

5. Pregaure modifier valve
G Vacuum throdile valve

T, Throtile back-up valve
B. Salenoid downshifi valv
&, Second lock wvilve
10 2nd-drd fiming valve

Pressure regulator valve

(PRV)

The pressure regulator valve e
ceves valve spring force, force Trom
plug ereated by the ihiolile pressure
(16} and ling pressure (7); ond force of
the throtilz préssure (18], Witk e
muiual operations of those forces, (he
PRY reguluies the hne pressure (7)) Lo
e most suiiable pressures i ihe
individual driving condiiions

The wll frose the ol pump s ap-
plicd 1o the ringshaped area through
orifice {200, As ihe resuli, the PRV s
depressed downwird, and moves from
port {7 up toosuch extend that the
space do ilie fubsequeni drain port
(marked with "™ i Figure AT-I)
opens slightly. Thud, tlie line pressure
(7} i3 halagced with the spring Torce,

AT 7

andd i PRY @5 thorehy Balinced. by
Uhis, Ahe tpzoe from the pori (7)o the
mbscguent convener oif prossare {14)
cicgnet has dlen been npened. Ax ihic
resadiy ihe eopverter w filed wail ihe
pressurrecd ol oo dbe Gircnn § 145 and
the il s furthar wed for (he Tubpicd-
lion 6F the reer yuit, Moreaver, & purl
of the oil i bianched and veed for 1ie
Pubrisatson oF fronl wsil Por the fronl
amd rear clrches.

Whan the acceleraton pedal w0 Jis
pressed, he thraule pressoee (165 i
creages 84 described iu the precsdmp
paragraph, ol prossure isoaaplicd o
the plup throzgh orifice {213, and 1he
pressute is added (o the spring foree.
As the result, the PRV w contmriy
depressed upward, space (o the draiyg
pord B oreducal, and the lise pressare
(7] increases,

ATOES

Fig. AT 18 Pressure reguloter vl




Automatic Transmission

When the raipge 5 sélecied w1 "R
{Hewerse), the line pressure (6} i3
applesdd to the plug 6 the  monner
identical (o the throtile pressure | L6)
and w oadded 1o the spong force,
Consequently, the line pressue (7]
further increases,

Whesn dhe cap ospeed bwresses aiwl
- gosermipr presiare rises, e thot-
g presure (1A) B sppllad 1o thie o
on e top of the PRY, and presauce is
applied confracily againet the spring
forck. As the resull, the line pressune
(71 bowers, Moseover, an the individual
vonditions, the line pressire (T) I8
equal fo o dhke ling pressusy (6] and
e thoodtle pressuire (16) B equal 1o

(VE)

Manual valve (MNVY)

Che anual lever turming motion o
clrivwerted Lo pecopmicaling misivn of
e wmmmal  vajve |||||_|1}g|'| 4 pin, wnd
flie MNY s properly positianed s
Haat the ling pressupe [7) 0% distributed
e e Inedividuil line pressere corcuils
L S0 R e Sl He i Ml AT 2
T minge og-shown below,

P range
Tk — J{4) = 80% and TBY
(5) — FSV (12} = TBV ané
Low & reverse brake
K range:
(M = J.M'I' — Sami as dberve
{5} = Same as dbove
|_U*r FRW and 55v - (F.C)
dnd bind relcase

MW7 range (7} = Moue
"3 mope
i7] ({1} = Coovernar valve, FSY,

anidl mear elyich
2y —5LV
{ {1 —5LY and S5V

1 range
(7 11} = Sane as abowe
[(2} - SLY (9 Bund
1 applied
(41— 50V und TBY

1" range:
(71 ({13~ Same as above
1) = Bave as alove

5] - F8Y

Morecver, (L1 020 13 (4], 05), and
(o) are plways donesed b 3 positean
whepe the line prossuee s nob ds

viabwired Crom (7)),

¢
Lﬁ ELIJ—L — EI_II_JALLIJQI

e | c— —

PRND 2 i_l“;]ﬂ[_l‘l_,lll,_r__:‘ﬂjﬁ‘l_‘ﬁ b l_

Lst-2nd shift valve ([F5Y)

The F3V is & branslep walve whicli
shifls speed feoem low 1o second, When
the car i stopped, the FSY i de-
pressed 1o the right side by the force
of o spring located o the left side, il
thus, the F5VY i in the “Low" posi-
tirm

When  the car speed  ncreased,
the governor pressure (13) 15 applisd
10 Lhe right side of the FSY, and ihe
F5Y &5 deprossed towsed ihe Jelt
Cowtrarily, the linge presure (1) and
thaed tle pressure (19 depress the FSV
foward the might together wily the
spring force, and thus, vppose 10 the
govermu prossure {15),

When ihe cur speed. exceeds o
eerlmn level, the govermor pressure
[L5) encecds the sum of the theotle
presiure snd the speing force, and the
FEV bs depressed towand the left,

When the FSY i depressed and
reaches o Cerimin position, the fne
pressuse (1) and the throtile pressucme

ER T

F|' ATV ] Masuwal FIETI

LIR) are. ehosed, only ihe spoog de
preses the FBY doward 1he right, and
the FEV w depressed 1o the end fora
rvormenl, As the resull, the Line pres
sure o LEis Forwarded 1o (8), the band
servee 15 enpgaped thivugls the SLY, and
thus, 1he speed s shified (o 2nd”
Withi il advelerator pedul depiresd,
the 5V 5 semamed in the “Low”
Fﬂﬁilltlll fnless the DOVETIGN pregune
LIFp incresses i o high level corrg
wpouding to ihe fine pressure {1} and
the throtile pregiare £19) sinee thie e
pressure {1} and the throtfle pressir:
QAN dncriease whent Uhe dcceledilog
pedal v depressed:

Contrarily, when the velucle spoed
bowers. the povermor  pressure {1 5)
reduves. However, he speed & non
shilied (o "Low™ wnless ihe governorn
pressure [L5) becomes. zero since ihe
force (o depress the FSY aowaril fhe
right is remained only on the spring-

|3 15

1-..-__

AT-8

= e

| | aroml

Fig, AT 3 10 oy~ 2hilft valve
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Automatic Transmission

“Low™ in the range 1" is led lo
the low and reverse clutch from the
line pressure (5) through the line
pressure (12), and at the sume time,
the same is led to the left end spring
mit. Cemscquently, although the go-
vernor pressure increuses, the valve is
still depressed towurd the right, and
the SFV is fixed in the “Low™ posi-
tion, When kicked down at the (2nd”
speed, the SDV operates, und the line
pressure (13) depresses the FSV lo-
ward the right. Althougl the governor
pressure (15) is considerably high, the
valve is depressed coupletely toward
the right, and the FSV is returned to
the “Low’™ position. (This operation is
called “Kickdown shift™)

2nd-3rd shift valve (S§SV)

The S8V is a transler valve which
shifis speed from “2nd” 1o “3rd”.
When the vehicle is stopped, the SSV s
depressed toward the right by the
spring, and is in the “2nd™ position. [t
is provided, however, that the FSV
decides the shifting cither 1o “Low" or
“2nd".

When the car is running, the
governor prossure (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 SSVY
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
toward 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)
s connected with the line pressure
(10), the band servo is released, the
front clutch s enguged, and speed is
shifted to “3rd.”

When the accelerator pedal 15 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 "3rd™ position, force 10
depress the SSV toward the right is
rewained only on the throttle pressure
(16), and the throttle pressure (16) is
slightly lower thun that toward the
right which is applied while shilting
from "2nd™ 10 “3rd”.

Consequently, the SSV is returned
to the “2nd™ position at a slightly low
speed side. (Shifting from **3rd” ta
“2nd™ occurs at u speed slightly lower
than thut for “2nd” to “3rd" shifting.)

When tucked down at the “3rd”,
line pressure (13) 15 led from the SDV,
and the S8V 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 1o
“2nd” position. {This ooderation is
called “Kickdown shift™))

When the siift lever s shifted to
H27 or 17 range at the “*3rd” speed,
the line pressure (3) is drained at the
MNV. Consequently, the [ront clutch
operating und bund servo releasing oils
are drained. As the result, the trins-
nussion is shifted to the “2nd”™ or
“low"™ speed although the S8V is in
the “3rd™ positivn.

When the speed is slaflted to the
“3rd”, 4 one-way arifice (24) on the
top of the S5V relieves oil transmitting
velocity from the line pressure (3) lo
the line pressure (10), and reduces a
shock pencrated from the shifting.
Contranly, 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 neffective, the line pressure
(10) is dinined 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) (o the line
pressure (10) when the lever is shilted
lo the “R™ range, and relieves drain
velocity fromn the line pressure (10) to
the line pressure (6) when shifting
from “3rd" to “2nd" al 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 readjusts
the throttle pressure (16) which varies
depending on the engine throttle con-
dition, to o throttle pressure (19)
suited to the speed change control.
Moreaver, the plug is a vilve which
applics line pressure (13), in lieu of the
throttle pressure, to the SSV and the
FSV when kickdown is performed.

When the ihrottle pressure (16) is
applied 10 the left side of this plug,
and the plug s depressed toward the
right, a slight space is made from the
throttle pressure (16) to (19). A throt-
tle pressure (19) which is lower by the
pressure loss equivalent to this space s
generated, the pressure loss is added to
the spring torce, and thus, the plug 1s
depressed back from the right 10 the
left. When this pressure (19) increases
excossively, the plug is further de-
pressed toward the left, space (rom the
thrattle  pressure (19) (o the drain
circuit (13) increases, and the throtile
pressure (19) lowers. Thus, the plup is
balanced, and the (hrotile pressure
(19) is reduced in o certain value

Orifice
checking valve

24

:3—{

I 5 ATO98
Fig. AT-13 "2nd-3rd" shifl valve

AT-9



Automatic Transmission

dgamet the Dhmsblle pressuee [ 1G],

When  performing the kivkdown,
the S50 moves, i high line pressure is
led 1o (ke ciecutt (19) from wbie line
pressure hnduil {13) [which hed been
drained), the plug is depressed towarnd
the beft, and the capcuit (19) becomes
equal 1o the line pressuse {13). Thus,
the Kickdown i3 perfonmed.

Pressure modifier valve (PMY)

In comparizon with the operating
pressure required i ostarting the car,
power  transmitiing capaciy of the
clutch (in other words, required oper-
oling pregure] imay be lower when ihe
car I5 once sftarted. When the line
presiuire s relalned in 3 high level up
tr u high cor spesid, a shock generated
from the shifling increazes, gnd the ol
pump ks abo incresies. In order to
provenl  ihe above described fauliy
preurrences, with the oparation of the
governgr pressure (18], the throide
pressure musl be changed over lo
peduce the line pressure. The PMY §s
uged for this purpoe

When e poversiof pressure (5]
which & applied to the righi side of
the FMV is low, the valve is deprossed
twward the rght by the thredtle pres-
were [F6) {opplied fo the orea diffes-
ence of the value) and the sprimg luree,
and thie circuit from the girculi [ 16) to
the cireur (185) & closmd. However,
when the car speed Increases and
the pevernor pressure (15) exceeds a
certain level, the governof pressure
boward The lefl whichi & appied Lo U
nght side excecds the spong foree and
ihe il pressare (16 teword. 1l
right, the valve s depressed toward 1he
leln, and ahe dlooittde presre 6 led
feomn the ciccuil (f6) o the ciroud
(185, This Hoottle pressore (18] s
apjrlied 1o the lop of fthe PEY. and
préssurg of thig ling pressone souree [T}

s redueed. Cogtearily, when the car
speed fowers and 1he governor pressure
(15} lowers, the force ioward the nighi
exceeds  the governor pressure, ihe

valve B depresed back toward ihe
right, thi thronike pressure [[B) is
dralned 1o the spring wnit.

This valve i wwitghed when the
throdtle  pressume and  the  guvernor
presaure Gre high or when the throtile
pressure is bow and the governor pres-
sunt s low,

Fig AT-14 FPressurg modifier valiee

Varuum throttle valve {(¥TV)

The vacuwm throettle walve 4 a
regulator. valve whicl oseg the line
presgurg (7)) for ihe présdare source
nned repulaies the ihrotile pressare | Loy
wllich 18 proportioned 1o the farce of
thee vacuum diaphmgm. |The vacuen
dimphragm  varies depending on (e
engine  tferoiibe  condition  (megatbve
pressace in the intake lmej] .

When the line pressure (7) &5 op-
plied to the bottom theough the vahe
liole and the wvalve 8 depressed up-
ward; space from W line: pressurs (7
for i Throtile pressure { bo) i closed,
and the spave [from the theotlle pres-
sure | 16) ta the dosan el {17) s
sbout twoopen To this, the ihrottle
pressusg | b} becpmes lower than ilie
lme pressure (7)) by ihe pressure
cguivaleni 1o the pressure loss of (he
space, dnd the Torce 1o depress
through the rod of 1he vacuum diss
pliragmi g balsnced with ihe ihrotile
pressure (Vo) apphied wpward o e
bt o,

When the engme torgue is high, the
megdtivy prossune ino the miake line
s [uimilar fo Uhe atimwaphenic pres-
sure), and ihe force of the rod ¥o
depress  the walve dncreuses. A% Lhe
resukf, the valve B depressed down
ward, he spake Teopin tlee throtile
pressare (16) 1o he dmin (17) e

AT-10

duces, and the space from e line
pregure (T} o b throitle pressure
{16} increases,

Consequently, the throttle pressure
[16) incresses, and the valve B bals
weced. Comitrarily, whes the cngine
targue towers and the negalive pres.
pure i the intake Line lowess (similar
io vacuum), force of ile rod o de-
preis 1he valve luveers, and the throille
presgure (L6 wso fowers, When &
predsure  fegulated by the  thelile
back-up vulve {described i the subse-
guent pargmph) & led 10 the circui
(17}, & high pressure i applied througl
the space Trom the circuit (F7) to the
throdile pressure (16). Consequently,
the YTV  unbalinced, e throitk
pressure [ 6] becomes equal o the
back-up pressure 170, and 1he valve s
locked wpward,

AT G
Fig AT-16 Vacwim theattle vrfos

Throttle back-up valve (TBY}

Usially, this wvalve is depressed
downwurd by the spring force, and ile
ctreult [17) i drained wpsurd,

As soon o8 Lhe lever i shited eithier
to “2 or 1Y range, Lne pressune o8
led fiom the  cocwit (4), the foe
pressure i dppled o ihe srex dofes
el o the valwe, e valve i depres-
sed wpward, the space [rom |he cinguil



Automatic Transmission

(4} 12 the corcuil (17) 02 limely closed,
and with the space from ihe circu
17} o ihe upper drain being aboui Lo
open, the hack-up pressuee (17} which
it lonwer dlam ihe line presaire (4) by
the pressune loss due to the space fram
the cleewil (4) to the cecult (17) s
batanced witl e spring lorge

Furthsr, when epeed s shifted from
"2nd" 10 U Low"™ ul the mnge 1, line
pressure i led [rom the cireoli (12§,
and the lint pressure i spplied upward
o the borgm of 1he vabve through the
vilwe lole, Consequently, e valve is
depreseed. upward, and [ecked. A ile
resull, the spide from the Tine pressure
(4] oo the back-up préssure (17} &
closed completely, and the back up
pressure {17) is drained upward,

ATig0
Fig AT-18 Thealtle back-up valiw

Splenoid downslilt valve
(SDV)

Thes walve s & transfer valve which
feads ihe line pressure (7Y 1o (13) and
pransmiis (he same b the FSV and
S8V when 3 Kickdown slgnel B re-
cebved Trom (he downshilt eolenaid
Ugially, the solencid push rod and
villve are locked upward by the spring
rir Uhee lower end, und circusi Trom ihe
ling presaure {4} 1o ihe line pressure
{13} 08 vpened,

When kickdown i peitonmed, the
push rod operates, the valve 5 dépres.
sed downward, and the circebt fram
the lne pressure £7) 1o the ling pros
sufe (03] openi. The line pressure (13)
opposes the governar presors (15} al
the 35% and FSV, and thus, performs
the dowmshilt operation.

LAl

Fig. AT-17 Sotenond dowmshifi salos

| ATrad

Second loek volve (SLY)

Thit wahee 14 3 (ransfer valve which
aieests the thifl vilve in osder 1o decide
ihe hxed *2nd™ speed ar the *2°
Page.

I the "D range, ihe sum of the
spring  force and  line  piessure {3)
appled upward exceeds 1he line pres-
sure | 2} whilch s applied Lo the valee
ared difference a5 ihe downward force:
As the opegudl, e wvaler de focked
npward, and the cicun from the line
pressure () lo ihe line pressure (93 o
apened

Consequenily, 1he FSV becomes
the “Znd" speed condition, and line
pressure 5 led g the band servo
engaping circust (9 anly when ihe line
presaee (1) 65 released 1o the ling
presawes (2],

Fiv el =2 ranipe, (he upward force
i relningd only on the spring, and fhe
downwird line peessure [3) exceeds
e wpwangd forge

As phe pesult, e walve i locked
downward, (he line presiure ()
releated 1o (9] regardless of the operal
ng condition of the FSW, and (b
band fervo 5 engaged

2ngl-ed Liming valve {TMV)

This valve 5 a3 vransler vilve sliich
swilches the by-pass circull of the

AT-i1

—ao

ATl
Frg. AT-|B Second lock valfue

orifice 1722} dw ihe frond claich pees-
sure arguif (103 I reaponse 1o the
car spead and the throiile condition, A
farce created when the governor pres-
sure [ 15D applies o the bottom of the
TWAN ds uged Tor the npward Torce, und
& forge created when the spring force
snd Lhe throitle pressire apply 1o the
top of the TMY i wed for ihe
daowiward fopce.

Whon the theotile pressire {16 &
lirweer ihan s governor pressare (| 5),
the wpaand Force excesds the down
ward force, the vilve i locked upward,
oo passige from the cocud (109
{7 3nd™ Troom il “Top™ ) 12 0 he gircul
(L) e cloked, Conseguently, ibé ling
prossung {10 i fEd focthe front dutl

crreniid {E1) (hroagh Wb odifice {22).
unaf  dlbes, ne ol pressure B obrans-
milied  slowly, However, gmdey fhe

pofial aliMing, e throtile presue
(16) has 8 pressure exceeding 4 cerln
lowel, and the doamnwadd fooce exceedy
ihe wpward Force. As the resll, il
villve i locked dossisnrd, the paisige
fromm the gircu (00} 10 ihe circuil
(11} ks opened, smd ihe orilice {23) i
disregarded

[':H'.'IZ

-

{___.ﬂ‘—._—_ll‘b

Fig. AT-19 "Znd-3rd™ taing valie

FRET.T
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| Pressene sesmlating valer
3 Manual salve
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Automatic Transmission

HYDRAULIC SYSTEM AND MECHANICAL OPERATION

The operating system of oll pres
sure in cach range W désribed - below.

The ol progdure in each ciroail
showen fn thedlliatration i classifed an
frolbows  sicordisg o the Tonciisa,
(The romeials slon ihe cirewl mgm-
bers)

Prewsure souree of the line: 7

Oipzeailng lne pressure for
ITicihiin elemeanty
2,345 6,8,9,.40, 11,42
Avsiliary Tine pressure’ 13
Pressire of throttle systam,
Ih, 17,18, 19
Dihers 14 1%

s Bsres k) o il g {7
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Fig AT-21 Ideniificetion of oil
chanmeld im ol pump
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Automatic Transmission

"P" range (Park)

The operstion of cutches and bund
are Tunciiomally quite the samw a5 in
“Meutral™

In parking. however, as the parking
pawl meshes i o gear which i splined
to the vutput shofl, the sutput dealy is
mechanically focked from rotating

The ol discharged from e ofl
pastg is fed ta éoch por in 2 senilar
manner 10 that of the “N" rapge. The
ol having the line pressure (7) which
has been introduced 1w the mutisl
valve @ reaches the “1n:2nd" shifi
valve (3 through the line pressure
cirewit (3%, As the **Ist-20d”  shifi
valve & forced to the rghe-hand side
by the spring the line pressure { $) and
CIZ) pctuates dhe Jow und reverss
beake through the groove. Alss, the
parking pawl enpages with the ouies
keeth ol the ol disiribmg by ihe
munal lever, mevhanically locking ihe
el slnaly

-a."

_.|'.| i -..'I.':.';-.__ah.-l
S g -
ok — ]
Che T
Free Lk
"‘ir;:‘
= III
{ :4:
T OHG
Fig AT-24 Porking mechanizng
o Chitch Low & lland serve (E) Packing
Range y YT way wl
i Fiomi | Hear | pesis Ogernnon | Releass | duich L
Ptk @i i
Herpiie 1 18Y| En i un
- "
Mauizel It
Or  Low 43R = i
Drive | D Secnnd | 458 o an
1
oy Taop 1Y on iy fomy an
1 |
i Sacond | 14458 |I on o
17 Sevend (L] o Y
i
Iy Low J4ER ] =]

AT-14



Automatic Transmission

“P” range (Park)

T/C Oil Pressure
‘| Aegulating Valve

Ol Cooler

Resr Lubrication

Drain “
' | Voive

Ffonl
Lubricatiin

|

Oraln Vaive |

e

@ Pressure

Ragulator Vaive

Brake
Band

Low & Reverse

Throttle
Drain
Vaive

[»]
LE

Downsghift
Solenogid

='-ﬂ

Isphragm

Orifice
Check
Valve

O Pumra Modal

5l

: Markad X are Oraln

Line pressura {Governos fead pressure)

Governor pressura

Torque convertar prassura

Yhrottle prassure

Sascondary Primacy
Governar Valva Governar Valve

AT-15

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



Fas
Qe

Automatic Transmission

“R” range (Reverse)

In “R” range, the front clutch and
low and reverse brake are applied. The
power flow is through the input shaft,
front clutch, connecting shell and to
the sun gear. Clockwise ratation of the
sun gear causes counterclockwise
rotation of the rear planetary gears.
With the connecting drum held sta-
tionary by the low and reverse brake,
the rear 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.

Fig. AT-26 Power transmission during “R’>’ range

AT085

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

en the manual valv i i-
When alve (@ is posi Clutch Low & Band servo One-

tioned at R’ range, the oil having the Range Gear reverse way P:J\:v‘lmg
line pressure (7) is directed to the line P30 | pron( | Rear[brake | Operation | Release | clutch | P
ressure circuits (S) and (6 he

p ( ) ( )’ T Park on on

pressure in the circuit (§) actuates the
low and reverse brake after being Rewcrse 2.182( on on on

introduced into the line pressure cir-
cujt (12) through the *‘1st-2nd> shift

Neutral

valve (3). The pressure in the circuit Dt Low | 2.458 on on
operates the release side of band servo
and the front clutch after being Jed to
the bine pressure circuit (10) through D3 Top 1.000| on on (om) on

Deive | D2 Second | 1.458 on on

the ‘“2nd-3rd” shift valve @). The

. 2 Second | 1.458 on on
throttle pressure (16) and the line
pressure  (6) which vary with the 13 Second | 1.458 on on
degree of the depression of accelerator !
1y Low 2.458 on on

pedal both act on the pressure regula-
tor valve (D and press its valve @),
increasing the line pressure (7). In “R’’
range, the governor pressure Js absent,
making all such valves inoperative as
the  “Ist-2nd”  shift  valve (3,
“2nd-3rd” shift valve @ , and pressure
modifier valve @).

AT-16
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“R” range (Reverse)

Low & Reversa
Brake

Brake

Toarque Converter

1R Vacuum Control b Downghift

Solanoid

Olt Cooler

cation

Front
Lubtricati@n Orifice
Check
Valve

L

3=y
Et\;lon“le l'_ _‘] 24 @ Prassure Modifier V |
Valve 157

(9

2n0:-3rd Timing
Valve

1xt-Znd

FI (3

1]
b
un o
]m_f 1 ) |
PRND21 [HC 9C ] '*

A 15 I5
Notle Marked X are Draln lrﬂ'-a\ , Eﬁ

I Line pressure (Govoernor fesd pressure) Seconaary Primaty
Governor Valve Governor Valve

CZ1 Governor presure

T Yocque convarter pressure

=—— Throule prassure

@ Pressure

Regulstor Valve

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

AT-17
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Automatic Transmission

.
“N” range (heutral) Gear Cluteh Low & Band servo One- Pa!kmg

Lan g Range . Teverse way awl

In “N” range all the clutches and rato | poont | Rear| prake | Operation | Release | ciutch | P
band are not applied. therefore, no
power is transmitted to the output Park on on
shaft. Reverse 2.182| on on on
Neutral
D1 Low 2458 on on

The pressure of oil discharged from
the oil pump is regulated by the Dnve | D2 Second | 1.458 on on
pressure regulator valve (I3 10 mainiain

: S s D3 T 1.000 (on) on
the line pressure (7), and the oil is led 3 Top on on

1o the manual valve @), vacuum throt- 2 Second | 1.458 on on

tle valve ®, und solenoid down shilt
valve (8. The oil is further introduced
into Lthe torque converter at its operat- 1, Low 2.458 on on

12 Second | 1.438 on on

ing pressure (14), and a portion of this
oil is distributed to each part as the
{ront lubricant. The oil which has been
discharged from the torque converter
is also distributed to each part as the
rear iubricant.

As the oil pump rotates at the same
speed as that of the engine, the dis-
charge of oil pump increases with Lhe
engine speed. Bul the surplus oil is
returned to the oil pan by the pressure
regulator valve (.

AT-18
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“*N” range (Neutral)

Y orqua Canverter

Ol Coolar

“ ,| Drain
: 0 Vaive

Dealn Valval,

MT/C Ol Pressure
Ml Regulating Valva

Fronty
Cluteh

Ol
Pump

Raar
Ciutch

Brake

Release side

¥ Downshiit
' IR Solenoid

|4

| |Front
Lubricati@n

Oritice
Check
Valve

Throttie
Drain
Valve

alve

22 ”
x W
i
@ %l:dwivd Timing
o r_l":'-:'_JO |qu?nd sn.n Valve JJ

LJ%: ” |

AT-19

21
llT— Second Lock Vlive
PRI A !
i [CT]
® 2
Pressure [ [ lI . | |
Aeogulator Valve !' | .—2_{_5._! —'4_‘--"_57,.
(Z) Manusl |_L| L 1
Valve
T L
Tk
15 =
—= '}HJH []5. ] ﬂ
Note: Marked X sre Draln ‘%ﬁ! ‘
I Lna pressure (Governor (eed pressure)
Secondary Primary
0 Governor pressure Govarnor Valve Governor Valve
|s=—===x Torque converter pressura
BN vhrotve prassure
Fig. AT-29 Oil pressure circuit diagram — “N™ range (Neutral)
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Automatic Transmission

“D? range (Low gear)

The low gear in “D” range s
somewhat different from that yn “I,”
range.

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

The front internal gear rotates the
front planetary gears clockwise to
cause the sun gear to rotate counter-
clockwise. Counterclockwise rotation
of the sun gear turns the rear planetary
gears clockwise. With the rear plane-
tary carrier held stationary by the
one-way clutch, the clockwise rotation
of the rear planetary gears rotates the
rear internal gear and drives flange
clockwise. The internal drive flange s
splined to the output shaft and rotates
the output shaft clockwise.

When the manual valve is posj-
toned at D>, the line pressure (7)
introduced into the manual valve is led
to the line pressure circuits (1), (2)
and (3). The pressure in the circuit (1)
actuates the rear clutch and the gover-
nor. and at the same time, operates the
“Ist-2nd” shift valve 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 “2nd-3rd"” speed change, and
the same time. locks the second lock
valve (@

The throttle pressure (16) which
changes with the degree of accelerator
pedal depression, presses the pressure
regulator valve (1) and increases the
line pressure (7). When the speed of
car has increased, the governor pres-
sure (15) introduced from the line
pressure circuit (1) actuates the
“Ist-2nd” shift valve 3), “2nd-3rd”
shift valve (4) | and pressure modifier
valve (5) . When the governor pressure
is high, the pressure modifier valve (8
acts jn such a direction as to compress

ATO80

Fig. AT-30 Power transmission during D" range

AT08)

Fig. AT-31 Operation of each mechanism during “D 1!’ range

Range Gasr Cluteh :-LDV:V!i Band servo 82;- Riiking
AU | Eront | Rear brake Operation Release | clutch pawl

Park on
Reverse 2.182| on on
Neutral

D1 Low 2458 o on
Drive | D2 Second | 1.458 on on

D3 Top 1.000| on on (on) on
2 Second | 1.438 on on

12 Second | 1458 on on
] | 1| Low 2458 on

the spring, and the throttle pressure is
led to the throttle pressure {(18). This
pressure acts against the force of
spring of the pressure regulator valve
(D and also against the throttle pres-
sure (16), thus lowering (he line pres-
sure (7).

The governor pressure also increases
with the speed of car, exerling 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 pressure exceeds
this pressure, the speed is shifted from
the “Ist” gear to the “2nd” gear. The
further the accelerator pedal is de-
pressed, the higher becomes the throt-
tle pressure (19), increasing the gover-
nor pressure and slufting the speed
change point to the higher side.



Automatic Transmission

“DY range (Low gear)
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Fig. AT-32 Oil pressure circuit diagram — “D1" range (Low gear)
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Automatic Transmission

y 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 shalt tnto the rear clutch and
the front internal gear. With the sun
gear held stationary, the front plane-
tary gears rotate around the sun gear,
carrying Lhe front planet carrier with
them. The front planet carrier, being
splined 1o the outpul shaft, causes
clockwise rotution of the output shaft
at a reduced speed comparcd with the
speed of the input shaft with an
increase in torgue. As the low and
reverse brake is not applied, the clock-
wise rotation ol the outpul shaft
causes clockwise 1otation of rear inter-
nal gear and the rear planet carrier also
rotates around the sun gear in a
clockwise direction. The one-way
clutch will act to allow the clockwise
rotation of connecting drum.

When the car speed increases while
running at “D,”" range (1st gear), the
“Ist-2nd™  shift valve (@ moves al-
lowing the hne pressure (1) to be
introduced into the line pressure (8)
through itself. The line pressure (8) is
further led 10 the line pressure (9)
through the second lock valve (@) , and
by locking the band servo, obtains the
“*2nd" gear condition.

|

Fig. AT-33 Power transmission during "D 2" range

1

F]_l i

SEL

| f—

ATO79

Fig. AT-34 Operation of each mechanism during ''D2’" range
Range Gea: Cluteh L‘::'ri Band servo 8:; - Parking
b0 | pront | Resr | brake Operation | Release | clutch pawl
Park on on
Reverse 2.182| on on on
Nevlral
D1 Low 2.458 on on
Drive | D2 Sccond | 1.458 on on
D3 Top 1.000| on on (on) on
2 Second | 1.458 on on
12 Second | 1.458 on on
: 11 Low 2.458 on on
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Automatic Transmission

“D? range (2nd gear)
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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 cluteh 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 cluich hub and fronc (\ V=
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
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.

Fig. AT-37 Operation of each mechanism D3’ range

When the car speed further in-
P rom Clutch Low & Band servo One -

creases while running at “D,” range Range Gear o iy Park}ing
2nd gear) and the governor pressure 1360 | pronc| Rear|brake | Operation | Release | clutch | P*%
(15) exceeds the combined force of
the spring of the “2nd-3rd” shift valve Park on on
@ and the throttle pressure (19), the Reverse 2.182| on on on
“2nd-3rd” shift valve @ moves, and
the line pressure (8) acts to release the Neutcal
front clutech and band servo through Dl Low 2458 on on
the line pressure (10).
Drive | D2 Second | 1.458 on on
D3 Top (.000| on on (on) on
2 Second | 1.458 on on
13  Second | 1.458 on on
‘ 1
I} Low 2458 on on
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“D? range (Top gear)
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Fig. AT-38 Oil pressure circuit diagram —"D3"range (Top gear)
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Automatic Transmission

“D” range kickdown

While operating at speeds below
approximately 90 to 100 km/h (56 1a

Clutch Low & Band servo One-
Gear
Range i reverse way
1300 | Eeone | Rear | brake | Operation | Release | clutch

Parking
pawl

63 MPH), a kick “3rd-2nd”’ downshilt Park on on

can be accomplished by fully de-
pressing the accelerator.

Reverse 2.182| on on on

A kick “3rd-1st” or “2Ind-lst” Newtral

downshift can also be accomplished | T a on
below approximately 40 to 50 km/h
(25 10 31 MPH). Drive | D2 Second | 1458 on on
D3 Top 1.000| on on (on) on

When kickdown is performed, the
push rod operates by the solenoid, the 2 i 1 o
valve is depressed downward, and the 12 Second | 1.458 on on
circuit from the Jine pressure (7) to 1
the line pressure (13) opens. The line I} Jow a8 0

pressure (13), (3) plus the force of the
“2nd-3rd” shift valve spring oppose
the governor pressure (15) at the

“2nd-3rd” shift valve @), and thus,

performs  ‘“‘3rd-2nd” downshift op-
eration.

Moreover, the line pressure (13)
plus the force of the “tst-2nd” shift
valve spring opposc the governos pres-
sure (15) at the “1st-2nd”’ shift valve
®. and thus, perform “3rd-2nd” or
“2nd-1s1” downshift operation.
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Automatic Transmission

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

“2” range (2nd gear)

[n “2” range the gear ratio is locked
to the 2ng forward speed. 1n this case,
the rear cluich is applied and the band
brake holds the front clutch drum,
connecting shell and sun gear from
rotating.

The potver {low takes place through
the input shaft into the rear clutch and
the (ront internal gear. With the sun
gear held stalionary, 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 2 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 rolation of (he 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 inlo the line pressure cir-
cuits (1), (2) and (4). The line pressure
(1) is 1ed to 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
15 led to the tightening side of the
band servo.

The “2nd™ gear is therefore fixed
regardless of the car speed. When
“D5” range (3rd gear) is shifted 10 “2”
range, the line pressure (4) enters the
throttle back-up valve @ and produces
a high pressure in the circut (17),
increasing the throttle pressure (16).
The line pressure (7) is, therefore,
increases and quickly tightens the
band.

Note: “D3’" range (3rd gear) to <27
range.
I€ “D1>" range (3rd pear) is shifted
to “2"" range during operation, the
manual valve (2) is also shifted to
“2" position, causing the line pres-

ATO79

Fig AT-41 Operation of each mechanism during '‘2’' range

Range Gefu Clutch ;[e?:vi Band servo 8:; - Parking
ratio Front | Rear | brake Operation | Release | clurch paw!
Park on on
Reverse 2.182| on an on
- Neutral
D! Low 2458 on on
Dnve | D2 Second | 1.458 on on
D} Top 1.000| on on (on) on
2 Sccond | 1458 on on
17 Second | 1.458 on on
! 1] Low 2458 on on
sure eircuit (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 guick-
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.



Q%y Automatic Transmission

“2” range (2nd gear)

I oownsnife
Solenold

From Band
Torqua Converter ok Rbbr
Clutch

: Fassure
[|Regulating Vaiva

Ol Cooler

rication

U
2
' Lubricat oritice
Check
Orain Vaive |- g Valovc.

O Pressure Ma&nﬂor Val

Theottia
Drain
Valve

(@) 20d.-3ra shite |
Valve

@ 2na-3rd Timing
Vaiva

@ Second Laock Vaivo

o B T Lo h L i e ———
@ Prossure b
Regulstor Valva U
Vema  [Wt—
PRND21 [-

_. ol s
L
s
Secondary Primary
[T Governor prassure Governor Valve Governor Vaive
EZT1  Torque convertar pressure
N throcte pressure

Note: Marked X ara Drsin

=Y -

BN Line pressure (Governor feed brassure)

—

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

"1y range (Low gear)

uln

When starting in range, the
driving gear is locked to the low gear
ratio.

In range, the rear clutch is
applied and the low and reverse brake
holds the conpecting drum and rear
planet from rotating. The
power flow takes place through the
input shaft and into the rear clutch.
Rotation of the rear clutch drives the
rear clutch hub and front internal gear.
The front internal gear rotates the
front planetary gears clockwise to
cause the sun gear to rolate counter-
clockwise.

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

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

The clockwise rotation of the rear
planetary gears therefore rotates the
rear internal gear and internal drive
flange. The interna) drive flange is
splined to the output shalt and rotates
the oulput shaft clockwise. However,
the outpul shaft rotates at a lower
speed compared with that of the input
shaft, This is caused by the fact that
the front planet carrier rotales at the
same speed as the outpul shaft in the

lll))

carrier

same direction smce the carrier is
splined to the outpul shafi. The front
internal gear and planctary gear as-
sembly are rolating in the same direc-
tion, but the planet carrier is rotating
al a speed slower than the ring gear. So
the gear ratio of this speed range is a
combination ol the ratios provided by
the front and rear planetary gear as-
semblies.

When the manual valve (2) is posi-
tioned at “17, the line pressure (7) is

applied into the line pressure circuits’

(1), (4) and (5). The oil pressure in (5)
actuates the low and reverse brake
after being introduced into the circuit
(12) through the “1st-2nd™ shift valve
(3i, and the line pressure (1) acts on

ATO077

Fig. AT-44 Operation of each mechanism during *‘J 1" range

e Gear Cluich ::::;: Band servo 8:;- ??rklng
1300 | Eront | Rear brake Operation | Release | cluich ichd

Park on on
Reverse 2.1827 on on on
Neutral

D1 Low 2.458 on on
Drive | D2 Second | 1458 on on

D3 Top 1.000| on on (on) on
2 Second | 1.438 on on

12 Second | 1.458 on on
! 1| Low 2458 on on

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

Similar 10 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 ()5) which acts on
the ““1st-2nd” shifl valve does not
increase until it overcomes the com-
bined force of the line pressure (12)
and the spring, causing no “(st-2nd”
speed change.



Automatic Transmission

"1y range (Low gear)
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*1y range (2nd gear)
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Automatic Transmission

REMOVAL AND INSTALLATION

TRANSMISSION ASSEMBLY ... ... .

Removal

Installation

TRANSMISSION
ASSEMBLY

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

I.  Before dismounting the trans-
nusston, rigidly inspect it by aid of the
“Trouble-shooting Chart™, and dis-
mount il only when considered to be
necessary.

2. Dismount the transmission with
utmost  care; and when mounting,
observe the tightening torque indi-
cated on another table, not to exert
excessive foree.

Removal

In dismounbing automatic transmis-
sion rom car, proceed as follows:  3:

I. Disconnect battery ground cable
from terminal.
2. Disengage torsion shaft from uc-
celerator linkage.
3. Jack up vehicle and support its
weight on safety stands. Recommend a
hydraulic hoist oc open pil be utihzed,
if available.

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

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

5. Disconnect {re texhaust (ube.

6. Disconnect selector range lever
from maunual shai,

7. Disconnect wire connections at
inhibitar switch.

8. Disconnect vacuum (ube from
vacuum diaphragm, and wire connec-
tons al downshift solenoid.

9. Disconnect speedometer  cable
from rear extension,

10.  Disconnect oil charging pipe.

[ Disconnecl oil cooler inlet and
outlet tubes at transmission case.

2. Supporl engine by locating a
jack under oil pan with a wooden
block used betwern ol pan and juck.
Support transmission by means of a
transmission jack.

3. Detach converter housing dusl
cover. Remove bolts sccuring torque
converter to drive plate. See Figure
AT-47.

Fig. AT-47 Removing torque converler
altaching bolts

Note: Before removing torque con-

* verter, scribe match marks on two
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.

1S.  Remove staiter motor.

16.  Remove bol(s seeuring transmis-
sion to engine. After removing these

AT-33

CONTENTS
. AT-33 TRANSMISSION CONTROL LINKAGE AT-35
... - AT-33 Removal and installation . . AT-36
.. . .. AT-33 Adjustment . ... L. L. AT-36

bolts, support engine and transmission
with jack, and lower the jack gradually
until transmission can be removed und
ltake out transmission under the car.

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

Installation

Installation of automatie (ransmis-
sion on car is reverse order of removal.
However, observe the following in-
siallation notes.

t.  Drive plate runout
Torn crankshaft one full turn and
measure drive plate runout wilh indi-
cating finger of a dial gauge rested
against plate. See Figure AT-48.
[Replace drive plate if m excess of
0.5 mm (00197 in) ]

o Maxitmum allowable runout;
0.3 mm (00118 in)

3-9_\'&_//

AT268

Fig. AT-18 Measuring diwe plale
runout

2. Installation of torque conver(er

Line up noich in torque converter
with that in oil pump. Be exiremely
carelul not to cause undue siresses in
parts in mslhlling rorque  conver(er.
Sec Figure AT-49,



Automatic Transmission

AT116

Fig. AT-49 Torque converter
aligning cut

3. When connecting torque con-
verter to transmission, measure dis-
lance A to be certain that they are
correclly  assembled. See  Figure
AT-50.
Distance “A™
More than 21.5 mm (0.846 in)

AT117

Fig. AT-50 Installing torque converler

4. Bolt convertes to dnve plate,

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

5. Afler converter is installed, rotate
crankshaft several tvrns and check to
be sure that transmisston rotates freely
without binding.

6. Pour recommended automatic
transmission tluid 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
“N”,

8. Connect intubitor switch wires.,

Notes:

a. Refer to covering topic under
“Checking and adjusting inhibitor
switch” on page AT-51.

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

9. Check mhibtor switch for op-
eration.

AT-34

Starter should be brought into op-
cration only when selector lever is in
Pt oand N positions (it should not
be started when lever isin “D” 27,
“1” and “R” positions).

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

10. Check level of oll in transms-
sion. For detailed procedure, see page
AT-49.

11.  Move selector lever through all
positions Lo 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 “D", 1o “27, 10 *I»
and to “R™. A slight shock should be
felt by hand gripping selector each
time transmission is shifted.

Note: See page AT-50 for checking
engine idling.

2. Check to be sure that line pres-
sure is correct. To do this, refer to
relative topic under “Testing line pres-
sure' on page AT-53,

13. Perform stall test as per the
instructions on page AT-51.
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TRANSMISSION CONTROL LINKAGE

Selector rod Tightening torque (T)
Jeint trunnion of bolts and nuts  kg-m (f1-1h)

Control fever knob
Control lever assembly
Control lever bracket
Selector range lever

A= 3.0 10 4.0 (22 to 29)
B=08101.1(58t08.0)
€1=02100.25(1.4101.8)
BI=08to1.1(58 0 8.0)

S L Bl D e

Fig AT-51 Contliol linkage system

AT-35
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Autcmatic Transmission

Removal and installation

I.  Disconnect control knob (rom
conlroi lever by removing two(2)
SCrews.
2. Remove console box.
3. Remove selector rod, selecior
range lever and control lever assembly
with bracket.

To install, reverse the order of
removal.

Adjustment
The adjustment of linkage is as

important as “‘Inspechon 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 adjust
Figure AT-51.

2. Set control lever (4) and selector
range lever (§) at “N” position. See

Figure AT-31.

nuts (B). See

AT-36

3. Set selecior rod () to trunnion
(@) by turning in or out adjust nuts.
See Figure AT-S1.

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

If levers do not operate satis-
factorily, readjust or replace par(s as
necessary.
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MAJOR REPAIR OPERATION

SERVICE NOTICE FOR
AND ASSEMBLY . . ...
TORCQUE CONVERTER
Inspection ... .
TRANSMISSION

Disassembly

DISASSEMEBLY

Inspection

Assen by

SERVICE NOTICE FOR
DISASSEMBLY AND
ASSEMBLY

1. It is desirable that the repair
operations are carried out n the dust-
proof room.

2. Due to the differences of the
engine capacities, the specifications of
parts for each
transimission may be dilferent. How-
ever, they do have common adjust-
ments and repair as well as cleaning

companernt model’s

and inspection procedures, outlined
hereinafter.

3. During the repair operations,
refer to the “Service Data and Specili-
cations™ section for the correct parls
for the applicable model transmission.
4. Before removing any of subas-
semblies, tharoughly clean the owmside
of the fransmission (o pievent dirt
from entering the mechanical parts.

S. Do not use a waste rag. Use a
nylon waste or paper waste

6. After disassembling, wash all dis-
assembled pagts clean, and examine
them to see if there ure any worn,
damaged or faulty parts, and how
they are affected. Refer (v Service
Data for the extent ol damage that
justifies replacement.

7. Packings. seais and similar parts
once disassermbled should be replaced
with new ones as a rule

TORQUE CONVERTER

CONTENTS
COMPONENT PARTS .. . . . .. ... .. AT-41
AT-37 Front clutch AT-41
. AT-37 Rear clutch ... . L. oo o o . AT-42
AT-37 Low & reverse brake .. ... AT 43
.. AT-37 Serve piston L. L. AT-42
. AT37 Guwvernor AT -44
. AT-3% Ol UMD AT A4
AT-39 Planetary carrier AT.45
Control valve | . AT.45

The lorque converter 1s 4 welded
construction and can not be disas-
sembled.

Inspection

. Check torque converter for any
sign of dumage. bending, oil leak or
deformation. If necessary, replace.

2. Remove rust ftom pilots and
bosses completely.

If torque converter oil is fouled or
contaminated due (o burnt clutch,
flush the torque converter as follows

(1)  Drain o)) n torgue converter.
(2) Pour none-lcad gasoline or kero-
sene mnto torque converter |approxi-
malely 0.5 liter (1 U.S.pt., & Imper.
pt)).

(3) Blow air into torque converter
and fTush and drain out gasoline.

(4)  Fill torque converter oil nto
torque converter [approximately 0.5
liter (1 U.S.pt., % lmper.pl.)].

(5)  Agan blow air into lorque con-
verter, and drain torque convertey ol

TRANSMISSION

Disassembly

1. Drain oil from the end of rear
cxtension.  Mount (ransmission  on
Transmission Case Stand STO7860000
or STO7870000. Remove ol pan. See
Figuie AT-S2.

AT-37

2. Remove bolts sceuring converter
housing to (ransmission case. Remove
torque conver(er.

3. Remove
sleeve bolt. Withdraw pinian.

4. Turn off by hand downshiit sole-
noid and vacuum digphragm. Do not
leave diaphragm rod at this stage of
disassembly. Rod is assembled n top
See  Figure

speedometer  pinion

ol vacuum

AT-53.

diaphragm.

Fig. AT-53 Downshift solenoid and
vacuum digphragm
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] N AT121
Fig. AT-55 Loosening band servo

3 M"'—"'-’.s )
foe - A

AT122

Fig. AT-56 Removing oll pump

c———
2

e AT123
Fig. AT-67 Removing band strut

| .
., AT124

Fig. AT-58 Reroving connecling shell

S.  Remove bolts which hold valve
body to transmission case. See Figure
AT-54.

6. Loosen lock nut 2 on piston
stemy (D as shown in Figure AT-55.
Then tighten piston stem in order to
prevent (o fall front cluteh drum down
when oil pump is withdrawn.

7. Pulf out input shaft.

8.  Withdraw oil pump using Sliding
Hammer ST25850000. Exercise care
not to allow front clutch to come oul
of position and drop onto floor. See
Figume AT-S56.

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

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

11.  Remove connecting shell. rear
clutch hud and front planetary carrier
as a2 unjt. See Figure AT-58.

2. With the aid of Snap Ring Plicr
HT69860000, pry snap ring of outpul
shaft, See Figure AT-59.

13, Remove connecting drum and
inner gcar of rear planetary carrier as
an assembly. Sec Frgure AT-60.

14.  Remove snap rings and then
remove rear planetary carrier, inlernal
gear, connecting drum, one-way clutch
outer race and one-way clutch in this
written order.

[5.  Remove rear extension foosen-
ng securing bolts. See Figure AT-6).

t6.  Pull out output shaft; remove oil
distributor (2 together with governor
valve (1. Sec Figure AT-62.

17.  Pry off snap ring using a pair of
phers. Remove retaining plate, drive
plate. driven plate and dish plite in
this written order. See Tigure AT-03.

AT-38

Fig. AT-59 Removing snap ring
. g PR

©

e | AT 126
Fig. AT-60 Removing connecling
drum

Fig. AT-62 Removing governor and
otl distributor

AT128

Fig. AT-I(JL? Removing drive and
driven plates
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18.  Reaching through back side of
transmission  case, remove hex-head
slotted  bolts as shown in Figure
AT-64. To do this, use Hex-head Ex-
tension ST25570000. One-way clufch
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-6S.

20. Remove band servo Joosening
attaching bolts.

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

Fig. AT-64 Removing hex-head slolled
bolt

AT131

Fig. AT-65 Removing piston

AN

Fig. AT-68 Removing band servo

20, Pry snap rings 77 from both
ends of parking brake lever @ and
remove the lever. Loosen ofl rnanual
shaft lock nut 3 and remove manual
plate @ and parking rod @&). See
Figure AT-67.

(s = By Ty
BONES
i, @

AT133
Fig. AT-67 Remouving manual plale

22.  Remove inhibitor switch and
manu) shaft loosening two sccuring
bolts.

Inspection

Torque converter liousing,
transmigsion case and rear
extension

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

2. Check for dent or score mark on
their mating surfaces. Repair as neces-
sary.

3. Check for score muark or sign of
burning on extension bushing: if neces-
sary. repliace.

Gaskets and O-ring

. Always use new gaske(s when the
units are to be disassembled.

2. Check  O-rings for burrs  or
cracking, I necessary. replyce with
new rings

Oil distributor

1. Check Tor sign of wear on seal
ring and rning groove, replacing with
new ones 1l tound worn too badly
beyond use.

2. Testif clearance between scal ring
and ring groove js courect. 1l out of
specifications. replace whichever worn
excessively  beyond  himits. Correct
clearance is from 0.04 (o 0.16 mm
(0.00t6 0 0.00063 in). See Figure
AT-068.

AT-39

__-Scal ring

__‘ }rC'IL\mm'c
21N

i

ATI134

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

Assembly

Assembly (s reverse order of dis-
assembly.  However, observe  the
following assembly notcs.

. After installing piston of fow and
reverse brake, assemble thrust spring
ring, return spring, thrust washer and
one-way cluteh inner race. Torque
hex-head slotted bolt to 1.3 to [.8
kg-m (9.4 to 13.0 ft-lb), using Hex-
head Extension ST25570000, Torque
Wrench GG93010000 and Sockel Ex-
tension ST25512001. See
AT-69.

Figure

ST28512001 N\
GG93010000

Fig AT-69 Installing oncway cluich
inner race

2. After low and reverse brake has
been assembled, measure the clearunce
between snmap ring 17 and retaininig
plate 2. Select proper thickness of
retaming plate that will give correct
ring (o plate cleurance. Sece Figure

AT-70.
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e Low and reverse brake 6. Place rear clutch assembly with (T i
I | PATISINISSIaNT case
clearance: 0.8 to 1.05 mm needle beaning on front assembly. : r -
(0.031 t0 0.041 in) 7. Iostall rear cluteh hub and front

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

Bearing race
1

Needle blc,u]m:

Fig AT-75 Measuring the dislance
“Aand “'C"”

(2)  Measure the distance “B” and

“D” of ol pump cover us shown in
Figure AT-76.

Fig. AT-70 Measu ring ring lo plate
clearance

AT142
Fig. AT-72 Installing planetary carrier

Available retaining plate
8. Assemble connecting shell and

other parts up (o front cluich in
No. Thickness mn (in) P

reverse order of disassembly.
I 7.8 (0.307) -:i_':_ - Oil pump F -
2 8.0 (0.315)
3 8.2 (0.323)
4 8.4 (0.331) |
5 8.6 (0.339) = ATa0
Fig. AT-76 Measuring the distance
6 8.8 (0-346) “B" and ‘D"’
As 1o Jnspection procedure for low AT143
and reverse brake, see page AT-43. i ) ) : 1
3. Install one-way clutch so that the 1g. AT-73 Installing connecting shell Adjuslment of total end play
arrow mark “— " is toward front of Select 011 pump cover bearing race
car. It should be free to rotate only in by calculating the following formula®
clockwise direciion. See Figure AT-71. T =
9. Adjust total end play and front fr=A-B+W
end play as (ollows: where,
T = Required thickness of il pump
Front end play cover bearing race mm (in)

= Measured distance A mm (in)

A
B = Measured distance B mm (in)
W

= Thickness of bearmg race
@ temporarily inserted  mm (in)
P
Total Avallable o1l pump cover bearing race
ola
l &
end By No. Thickness mm (in)
AT137 ) .2 (0.047)
2 1.4 (0.055)
Fig. AT-7) One-way cluich ATI38
I Frontclutch thrust § Transmyssion case 3 1.6 (0.063)
4. After installing rear extension, washer 6 Ol pump gaskel 1.8(0.071)
torque attaching bolis to 2.0 (o 2.5 2 Ol pump 7 O1l pump cover 4 .8 (0.
kg-m (14 to 18 ft-lb). Place manual i‘;{m“‘f"-l”]ch bearing race 5 2.0 {0.079)
e . car cluteh
lever in P range and chec!f to be sure Fig. AT-74 End play 6 1.2 (0.087)
that rear output shaf( is securely — 2v:
blucked, (1) Measure the distance “A” and Specified total end play:

025100.50 mm

S. it VO retamer temporari- “C” by vernier calipers as shown in ’
e ’ (0.0098 10 0.0197 in)

ly at this stage of assembly. Figure AT-75.
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Adjustment of front end play

Select front cluteh thrust washer by
calculating the following formula:

Ty =C =D-0.2(mm)
where,

T, = Required thickness of front

clutch thrust washer  mm (in)
C = Measured distance C i (in)
= Measured distance D mm (in)

Available front clutch thrust washer

No. Thickness mm (in)
I 1.5 (0.059)
2 1.7 (0.067)
3 1.9 (0.075)
4 2.1 (0.083)
5 2.3(0.091)
6 2.5 (0.098)
7 2.7 (0.106)

Specified front end play:
05 to0.8 mm
(0.0197 10 0.0315 n)

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 delailed
procedure, refer to covering (opic on
page AT-43. Use care 1o prevent piston
from conmung out of place during test-
ine sisee servo retainers not ughtened
at this point of assembly.

V1. Make suie that brake band strut
1s correctly installed  Torque piston
stem 10 1.2 10 1.5 kg-m (8.7 1o 10.8
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 (11 to
29 f{i-lb).

12.  After inlwbitor switch is in-
stalled, check to be sure that jt op-
erales properly in each range. For
detalled procedure, refer to covering
topic on page AT-31,

3. Check the length “L” between
case end 10 rod end of vacuum throttle
valve fully pushed in. Then select
adequate diaphragm rod corresponding
measured length. See Figure AT-77.

AT145

Fig. AT-77 Measuring the distance
g

Available diaphragm rod

Distance measured “L” min (an)

Diaphragm rod length mm (in)

Under 25.55 (1.0059)

25.65 (0 26.05 (1.0098 to 1.0256)
26.15 to 26.55 (1.0295 to 1.0453)
26.65 10 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 ahke in
construction yet machined (o very
close tolerances. When disassembling
parts, be sure to place them in order in
a part rack so they can be restored in
the unil in their proper positions. Tt is
also very important to perform func-
tional test whenever it is designated.

Front clutch

Disassembly

I'ront
cluteh drum

|'  '|; | 1.
AN 2

; A\

Piston SC(E:"‘ i |4 |
I Nl MNay
Il z L\‘i 6

1 Snap rning $ Dished plate
2 Retaining plate 6 Snap ring
3 Drive plate 7 Spring retainer

4 Driven plate 8 Coil spning

Fig. AT-78 Sectional view of
front clutch

AT-41

I. Pry off snap nng (O with 2
suitable screwdriver or a pair of pliers.
Remove a retaining plate @. drive
plate (3, driven plate ® and dish plate
& in the order listed as shown in
Figure AT-78.

2. Compress clutch springs, using
Clutch  Spring  Compressor
$T25420000 (or ST2542001). Re-
move snap rng (g {rom spring re-
tajner, using Snap Ring Remover
§T25320001. 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.

S$T25420000
(ST25420001) ' <4

~— AT147

Fig. AT-79 Removing snap ring
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le-20 mmJ

(0.079 in)

1.5 mm
(0.059 in)

AT148 Cut off hatched portion

Fig. AT-80 Modifying of coll spring
compressor

3. Take out spring retainer (7) 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.

AT 149

Fig. AT-81 Blowing out piston

Inspection

1. Check for sign of wear or damage
10 clutch dnve plate facing. 1f found
worn or damaged excessively. discard.
Sece Service Data for limits.
2. Check for wear on snap ring and
for weakened or broken coil spring.
If necessary, replace with new ones.
Spring retainer should also be in-
spected for warpage.

Assembly

I.  Assembly is reverse order of disas-
sembly. Dip all parts in clean auto-
matic transmission fluid before they
can be installed.

2. Line up driven plales so that
stripped ares are properly uligned, pay-
ing particular attention to the location
of oil holes in clutch drum. See Figure
AT-82.

Note: The number of drive and driven
plates varies with the type of cars,
For detailed information, also sece
Service Data and Specifications.

AT150 Lubrication hole

Fig. AT-82 Inserting cluteh plate

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

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

Available retaining plate

No. Thickness mm (in)
] 10.6 (0.417)
2 (0.8 (0.425)
3 11.0 (0.433)
4 11.2 (0.441)
S 11.4 (0.449)
6 11.6 (0.457)

AT1B1

Fig. AT-83 Measuring ring lo plale
clearance

4. Testing front cluich

With tront clutch assembled on o1
pump cover, direct a jel of air irto
hole in clutch dium. See  Figure
AT-84.

AT-42

Fig AT-84 Tesling front clutch

Rear clutch

Disassembly

AT270

I Rear clutch drum 6 Retaining plate
2 Piston 7 Spring retainer
3 Dished plate 8 Drive plate

4 Coll spring 9 Driven plate

S Snap ring

Fig. AT-85 Sectional view of
rear clutch

1. Take out snap ring @, retaining
plate @), drive plate (3. driven plate
® and dished plate (7). Same tech-
nique can be applied as in disassem-
bling front clutch. See Figure AT-8S.
2. Remove snap ring from coil
spring retainer. See Figure AT-86.
. ST25420000
. (ST25420001)

AT154
Fig. AT-86 Removing snap ring
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3. Blow oul piston by directing a jel
of air into hole in clutch drum. See
Figure AT-87.

AT155

Fig. AT-87 Blowing out piston

Inspection

Refer to covering lopic under
“Front Clutch.”

Assembly

Assembly is reverse order of disas-

sembly. Dip all parts in clean auto-
matic transmission fluid beflore as
sembling. Note that the nunber ol
drive and driven plates varies with
types of cars. For details, refer to
Service Data and Specifications.
I.  After rear clutch is assembled,
check to be sure that clearance be-
tween snap ring (1) and retaining plate
@ is held within prescribed tolerances.
See Figure AT-88.

Specified clearance:
1.0 to 1.5 mm
(0.039 to 0.059 in)

AT1S6

Fig. AT-88 Measuring ring lo ploie
clearance

2. Testing rear clutch

Install rear clutch on oil pump
cover.

Blow air under pressure into ol
hole to listen for definite cluteh opera-
tion as shown in Figure AT-89.

Fig. AT-89 Testing rear clulch

Low & reverse brake

Disassembly

I.  Follow steps as per instructed on
page AT-38.

2. Blow out piston by directing a jel
of air into oil hole in clutch piston.

[nspection

I.  Check drive plate facing for wear
or damage; if necessary, replace. Refer
10 Service Data & Specifications for
limils.

2. Test if piston return spring is nol
weakened. Discard if weakened too
badly beyond use.

3. Replace any faulty parts with
new ones.

Assembly

[. After low & reverse piston 1§
installed. assemble (hrust spring ring,
return spring. thrust washer and onc-
way clutch inner race. With the aid of
Hex-hiead Extension ST25570000.
tighten hex-head slotted balt 1.3 1o
1.8 kg-m (9.4 to 13.0 ft-b)

2. Enter dished plaie. driven plate,
drive plate and relaining plate into
transmission case in this written order
Install snap ring (o secure the instal-
lation.

Note: The number of drive and driven
plates vacies 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 ¢learance
between snap ring and retaining plale
1s held within specified limus. If nee-
essary, try with other plates having
dilferent thickness until correct clear-
ance is obtained.
Specified clearunce:
0.80 10 1.05 mm
(0.0315100.0413 in)

4.  Blow under pressure air into vil
hole in low & reverse brake (o listen
for definite brake operation as shown
in Figure AT-90.

Fig. AT-90 Tesling low & reverse
brahe

Servo piston

Disassembly

1. Blow out piston by directing a jet
of air into hole in 1clease-side of
piston.

2. Reniove servo
spring.

piston  retuim

Inspection

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

AT159

Fig. AT-91 Remouving piston
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Assembly

1. Prior to assemlbing, dip all parts
in clean automalic transmission fluid.
Reverse disussembly procedure to
assemble brake.
2. Use extreme care (o avoid dam-
aging rubber ring when installing seal
lace.
3. Blow under pressure air from
apply-side of piston to listen (or 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 releaseside as
shown in Figure AT-94. If retainer is
raised a little, it is an indication that
attaching bolts are loosened, calling
for retightening.

Governor

Disassembly

1. Separate governor from oil dis-
tributar by unscrewing attaching bolts.
2. To disassemble secondary gover-
nor, remove spring seat, spring and
secondary governor valve fram valve
body in this wrnitten order as shown in
Figure AT-95.

3. If primary governor is (o be dis-
assembled Jor any purpose. remove
spring seat, pnmary governor valve,
spring and spring seat.

e

Fig. AT-92 Sectional view of servo piston

Anchor end pin

Band strut

Apply

Release

Return spring

Band servo piston stem
Band servo piston
Servo retainer

Brake bund assembly
Transmitaion case

A8 \—'\W

D WO IS B W -

—

AT271

‘AT 160

Fig. AT-93 Tesling piston
(Apply side)

Fig. AT-94 Testing piston
(Release side)

Inspection

). Check valve for faully condition.
Replace spring if found weakened (00
badly beyond wuse. Faulty piston
should also be replaced with a new
one.

2. Examine il primary
shdes freely without bindmg.
3. To determine if secondary gover-
nor 1§ in good condition, blow air
under light pressurc 1nto hole at “A”
to listen for noise like a mode! plane.

governor

AT-44

Tao control valve Q
[Governar pn_’\xun

(135)] - e

rER ‘_"ﬁif_«

From control valve

{Line pressure (1)) ATQS0
4 Oil distributor
S Output shaft

Primary governor
Secondury governor
Governor vilve body

Lo [ -

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

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

Inspection

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

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

e Clearance belween muer (ar outer)
gear and pump cover See Figure
AT-96.

Standard clearance:
0.02 10 0.04 mm
(0.0008 10 0.0016 in)

[Replace if going over 008 mm
(0.0031 in).]
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e Clearance between seal ring and
ring groove, See Figure AT-97,
Standard clearance:

0.04100.16 mm
(0.0016 to 0.0063 in)

AT162
Fig. AT-96 Measuring clearance

Clearance

/}w.tl ring

I 7 AT166

Fig. AT-97 Measuring clearance

Asscmbly

1. Set up pump housing and inner
and outer pump gears o it.

2. With the aid of Oil Pump Assem-
bling ST25580000. instal
pump cover to pump housing as shown
in Figure AT-98.

Gauge

| !

AT166

Fig AT-98 Cenlering ofl pump

3. Temporarily tighten pump secar-
ing bolts,

4. Sect the rupout of oil pump cover
within 0.07 mm (0.0028 in) (otal
indicator reading. See Figure AT-99.

Fig AT-99 Measuring runout

S.  Tighten pump secuning bolts {o
specified torque 0.6 to 0.8 kg-m (4.3
1o 5.8 fi-lb).

Note: Be sure to align converter hous-
ing securing bolt holes.

6. Again, check (he 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 carrjer cannot be
divided into its individual components.

If any part or component is faulty,
replace the carrier as a unit.

Inpsection
Check with d fecler clearance be-

tween pinion washer and planetary
carrier. See Figure AT-100.

e Standard clesrance:
0.20100.70 mm
(0.0079 tc 0.0276 in)

Clearance
el

Fig. AT-100 Measuring pinion washer
to carrier clearance

AT-45

ATI167

[Replace if going over 0.80 mim
(0.03} n).|

Control valye

The control valve assembly consists
of many precision parls and iequirces
extreme care when it has to be re-
moved and serviced. 1 is good practice
(o place parts in a part rack so that
they cin be restored in valve body in
their proper positions, Added care
should also be excruised to prevent
springs and other small parts from
being scallered and lost.

Before assemibly, dip all paris in
clean automatic transmission Muid and
check 10 be certain that they are (ree
of lint and other minute particles. If
cluteh or band is burnt or if oil
becoines fouled, the control valve as-
sembly should be disassembled and
flushed.

Disassembly

1. Remove bolts and nuts which
relain oil strainer. Bolts may be re-
moved with a screwdriver, but it is
recommended to use Hexagon Wrench
HT61000800 and Spinner Handle
HT62350000. See Figure AT-101.

2. Remove attaching bolts.  With
bolts lower wvalve body,
separale plale and upper valve body
are [rce for removal. See Figure
AT-102.

removed,

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

17161000800
1116 250000

AT168

Fig. AT-101 Removing valve body
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Fig. AT-102 Renioving separale plate

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

4. Remove side plate. Take out
“1st-2nd™ shift valve, “2nd-3rd> shift
valve, pressure modifier valve and
three valve springs. See Figure AT-104.

L

Fig. AT-103 Removing manual valve

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

5. Remove side plate: pull oul pres-
sure regulator valve, second lock valve,
pressure reguiator plug and two valve
springs.

HT61000800 R
N OHT62350000 .

AT171

Fig. AT-104 Removing side plale

6. Remove side plate. With side
plale removed, solenoid downshift
valve; throltle back-up valve, vacuum
throttle valve, “2nd-3rd” timing valve
and three valve springs are free for
removal,

Spring seat
el -
s ,/

Pressure regulator valve

Pressure regulator slesve
/
Prassure rogulator plug

Second lock valve
2nd-3rd tming valve

| Vacunm theotlle valye

Manual valve
~

4

& |\\
g J 2nd-3rd shift plug| !
{s1-2nd shift valve E : |
= =5
Solenoid down shift valwe

2nd-3rd shift valve. . ' ‘
= [ Throttle back up valve

Pressure modifier valve

Fig. AT-105 Componenls parls of control valve
[nspection

1. Check valves for sign of burning
and.f 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

tenston: Uf necessary, replace.

4. Exapune it there is any sign of
damage or score marks on separate
plate. If left unheeded, oil will bypass
correct oIl passuges  causing  many
types of abnormulities wn the system.

AT-46

5. 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 codl Ins(alled
Vali i Wire dia. dia No. of Free length
AV BN mm (in) 1. active coil mm (in) Length Load
mm (in) mm (in) ke (Ib)
1.3 6.0 15.0 32.4 26.5 5.5
Manual detent
S (0.051) (0.236) (1.276) (1.043) (12)
(.2 10.5 13.0 43.0 23.5 2.8
P lat
ressure regulator | 0.047) (0.413) (1.693) (0.925) (6.2)
_ 0.4 8.0 5.0 18.5 9.0 0.1
P difi
ressure modifier (0.0157) (0.315) (0.728) (0.354) (0.2)
. 0.6 6.0 16.0 320 16.0 0.625
{st - 2nd shift
% mand B (0.0236) (0.236) (1.260) (0.630) (1.4)
_ 0.7 6.2 18.0 41.0 17.0 1.40
2nd - 31d shifl
nd - 3rd shil (0.0276) (0.244) (1.614) (0.669) (3.1)
- 0.7 5.5 15.0 32.5 27.0 0.55
Ind - 3rd 1
nd - Jrd-ming (0.0276) 0.217) (1.280) (1.063) (1.2)
Throttle back-up 0.8 6.5 14.0 36.0 18.8 1.92
(0.0315) (0.256) (1.417) {0.740) 4.2)
. . 0.55 5.0 12.0 22.0 12.5 0.60
Solenoid downshift
M (0.0217) (0.197) (0.866) (0.492) (1.3)
Second lock 0.55 5.0 16.0 33.5 21.0 0.60
(0.0217) (0.197) (1.319) (0.827) (1.3)
Throttle rehef 0.9 5.6 14.0 26.8 19.0 2.19
(0.0354) (0.220) (1.055) (0.748) (4.8)
0.2 48 15.0 215 1.5 0.01
Onfice c!
rfice check (0.0078) | (0.189) (0.846) (0.453) (0.02)
Primary govenor 0.45 8.3 5.0 218 7.5 0.215
(0.0177) (0.327) (0.858) (0.295) (0.5)
Secondary governor 0.7 8.5 5.5 25.1 10.5 1.10
(0.0276) (0.335) (0.988) (0.413) (2.4)
L Free length Assembly I Shide valve into valve body wiid be
= L Aty stalle As-installed AT . , -
= | ‘ﬂ_‘ﬁﬂ\.'f\;tfr%] 'd_‘ tension Assembly is reversce order ol disas- parlu.q.uly careful that they are not
SR S VAR (T (R R Pt N " forced in any way.
R \ f ) sembly However, obscive the {ollow- 5 1 s ltes usie Tordue
Gl L IR \'."- R l\"d ing assembly notes. Reler (o Valve - Install side phites b derue
=4 u_|k1--u—tL-l.L-r_l.-'u. S S Cl 4 dlustration i Driver ST25160000 Sco biguse AT-
1k Wire dia, prizig Chart and liustration i as- 107,

AT172

Fig. AT-106 Valve spring

sembling valve springs. Dip alf parts m
clean  autonate  transmissien  flud
before assembly. Tighten parts to
specifications whenever designated.

AT-47

Tightemny torque:
0.25 t0 0.35 kg-m
(1.81t0 2.5 filb)
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ST25160000
HT61000800

k r
N AT173

Fig. AT-107 Inslalling side plate

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

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

4. [nstall upper and lower valves.
See Figure AT-108.

Tightening torque:
0.25100.35 kg-m
(1.8 to 2.5 {t-lb)

Reamer bolt lightening (orque:
0.5 t0 0.7 kg-m
(3.6 10 5.1 {u-lb)

AT-48

ST25160000

HT61000800 \ St

5.

AT174

Fig. AT-108 Installing valve body

Install oil strainer.
Tightening torque:
0.25 10 0.35 kg-m
(1.8 10 2.5 ft-lb)
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TROUBLE DIAGNOSES AND ADJUSTMENT
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As the problem on the automatic
transmission can be mostly repaired by
doing simple adjustment, so do not
disassemble immediately if the aulo-
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. It is advisable to check, overhaul
and repair each point in the order
itemized in the Trouble-shooting
chart.

1. In the Troubleshooting chart
the diagnosis items are arranged in the
order (rom easy (o difficult and there-
fore please follow these items. The
transmission should not be removed,
unless necessary.

2. The test and adjustment for trou-
ble diagnosis should be made on the
basis of standard values and the data
should be recorded.

INSPECTION AND
ADJUSTMENT BEFORE
TROUBLE DIAGNOSIS

Testing instrument for
inspection

I. Engine tachometer

2. Vacuum gauge

3. Oil pressure gauge

[t is convenient (o install these
instruments in a way that allows meas-
urements to be made from the driver’s
seal.

Checking oil level]

In checking the automatic transmis-

sion the oil level and the condition of

oll around the oil level gauge should be
examined every S, 000 km (3,000
miles). These steps are easy and effec-
tive in troubleshooting as some
change of oil conditions are linked
with developed troubles in many cases.

AT-49

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 oil guality and pro-
ducing sludge and varnish.

Meanwhile, excessive oil is also bad
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.

1. Measuring oil level

When checking the Muid level, start
the engine and run it until normal
operating temperatures [oil tempera-
ture: S0 to 80°C (122 to 176°F).
Approximately ten-minute operation
will elevate the temperature {o this
range.] and engine idling conditions
are stabilized. Then, apply the brakes
and move the transmission shift lever
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through all dnive positions and place
the lever in park “P” position. In this
inspection, the car must be placed on a
level surface.

The amount of the oil varies with
the temperature. As a rule the oi) 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 ( %6 US.pt., % I[mper.pt.) and,
therefore, take care not to fill beyond
the line “H™.

(2) At the Gme of the above
topping-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-
haul and repair the transmission or
look for the faulty part.

Il the oil has deteriorated into a
varnish-like quality, it causes the con-
trol valve to stick. The blackened oil
gives the proof of the burned clutch,
brake band, etc. In (hese cases, the
transmission niust be replaced.

Notes:

a. In oil level checking, use special
paper waste to handle the level
gauge and take care not to lel the
scraps of paper and cloth stick to
the gauge.

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

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

d. Pay attention because the oil to be
used differs from that is used in the
Nissan Full Automatic Transmis-
sion 3N7[A. Never mix the oil with
that.

Inspection and repair of oil
leakage

When oil leakage (akes place, 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

e The rubber ring of oil pump hous-
ing.

e The oil seal of oil pump housing.
The oil seal of engine crankshaft.

e The bolts of converter housing to
case.

(2) Transmission and rear extension

e Junction of transmission and reat
exlension.

Oil cooler tube connectors.

Qil pan.

Oil-pressure inspection holes (Refer
to Figure AT-(12.)

e The mounting portion of vacuum
diaphragm and downshift solenoid.
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:

e Place the car in a pit, and by
sampling the Jeaked oil, examine whe-
ther it is the torque converter oil or
not. The torque converter oil assumes
a color like red wine when shipped
from the factory, so it is easily distin-
guished from engine o1l or gear oil.

e Cleanly wipe off the leaking oil and
dust and detect the spot of oil leakage.
Use nontlammable organic solvent
such as carbon tetrachloride for wip-
ng.

e Raise the oil temperature by op-
erating the engine and shifl the lever
to “D” to heighten the oil pressure.
The spot of oi} ieakage will then be
found more easily.

Note: As the oil leakage from the
breather does not take place except
when running 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 (oo low,
the engine does not operate smoothly,
and if too high, a strong shock or
creep develops when changing over
from *“N” to “D” or “R".

Specified idling speed:

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

Checking and adjusting kick-
down switch and downshift
solenoid

When the kickdown operation is
not made properly or the speed chang-
ing point 15 too high, check the kick-
down switch, downshift solenoid, and
wiring belween them. When the igni-
tion 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 a faul(.
Then check each part with the testing
instruments. See Figure AT-109.

. ’/”
~ AT108

Fig. AT-109 Downshift solenoid

Note: Watch for oil leakage from
transmiission case.



Automatic Transmission

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 (urn u so far as “P™ ta “1” range,
where clicks will be (elt by hand. This
is the detent of manual valve in the
body. and indicates the correct posi-
tion of the lever.

Inspect whether the pointer of
selector dial corresponds to this point,
and also whether the lever comes in
alignment with the slepping of posi-
tion plate when 1018 released.

Adjustment:

This procedure can be accom-
plished by referring to “Removal and
[nstallation™.

Checking and adjusting
inhibitor switch

The inhibitor switch serves (o light
the reverse lamp in the range “R™ of
the transmission operation and also to
rotate the slarler motor in the ranges
“N"™and “P”.

AT1I09

Washer

Nut

Inhibitor switch
Runpe select lever

I Inhibitor switch
2 Manual shaft

3 Washer

4  Nut
N

£

O 0o = O

Manual plate

ig. AT-110 Consltruction of inhibitor
switch

Check whether the reversc lamp
and the starter motor operale normal-
ly in these ranges. M 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 iester, check the
two black-yellow (BY) wires from the
inhibitor switch in the ranges “N*™ and
“P” and the two red-black (RB) wires
in the range “R" for continuity. Turn
range select lever to both directions
from each lever set position and check
each conlinuity range. It is normal if
the electricity is on while the lever is
within an angle of about 3¢ on both
sides from each lever sel line. How-
ever, if ils continuity range js obw-
ously unequal on both sides, the
adjustment js required.

If any nalfunction is found, un-
screw the fastening nut of the range
selector lever and (wo fastening bolts
of the switch body and then remove
the machine screw under the switch
body. Adjust the manual shaft correct-
ly to the position “N” by mcans of
the selector lever. (When the slol of
the shaft becomes vertical, the detent
works to position the shaft correctly
with a click sound.)

Move the switch slightly aside so
that the screw hole will be ulizned
with the pin hole of the internal rotor
combined with the manual shuft and
check their alignment by inserting a
[.5 mm (0.059 in) diamieter pin inlo
the holes. If the alignment is made
correct, (asten the switch body with
the bolts, pull out the pin and tighten
up the screw again into the hole, and
fasten the selector lever as before,
Check over again the continuity with
the tester. If the malfunction still
remains, replace the inhibuor swit-!.

STALL TEST

The purpose of this test is (o check
the transmission and engine (or conds-
tion by measuring the maximuy nun-
bers of revolulions of the engine while

AT-51

car is held in a stalled condition and
the carburetor is in full throttle op-
eration with the selector lever in
rauges “D” ) “2” and *‘17 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 items

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

2. Torque converter for function

3. Engine for overall property

Stall test procedures

Before testing, check the enigne oil
and lorque converter oil, warm up the
engine cooling waler to the suitable
lemperature by warming up operation
at 1,200 rpm with the selector lever in
the range “P” (or several minutes, and
warm up the torque converter oil to
(he suitable temperature [60 to 100°C
(140 to 212°F)].

I.  Mount the engine tachometer at a
location that allows good visibility
from the driver’s seat and pul a mark
on specified revolutions on the meter,

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 wll the throttle valve is
fully opened. Quickly read and record
the engine revolution when the engine
begins lo rotate steadily and then
release the accelerator pedal.

5. Tumn the selector lever info “N”

and operate the enigne al approxi-

mately 1,200 rpm for more than one
minute to cool down the torque con-
verter oil and coolant.

6. Make similar stall tests in the

ranges “27, “1*” and “R”.

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

I.  High stall revolution more than
standard revolution

[ the engine revolution in stall
condition is higher than the standard
values, it indicates that one or more
clutches in the (ransmission are shp-
ping and, therefore, no further test is
required.

For the following abpormalities,
the respective causes are presumed.

o High rpm in all ranges. .. Low line
pressure

e High rpm in “D”,*'2” and "I and
normal rpm in “R> ... Rear clutch
slipping

e High rpm in “D” and "2 and
normal rpm in “1” ... Orc-way
clutch slipping

e High rpm in “R” only... Front
clutch or low and reverse brake
slipping

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

If, while coasting alter starting with
the lever in “I” range, engine braking
does nol work properly, il 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 ascerlain. However, if it
occurs with the leverin “2” range, the
engine revolution increases up to the
same level as in *Ist” speed and
therefore it can be found oul by
careful observation. [t is impossible {0
check it i the stall test.

2. Standard stall revolution

I the enigne revolution in stall
condition s within the standard
values, the control elements are nor-
mally operating n he ranges “D”,
“2M, 71" and “R”.

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

The one way chitch of the torque

converter, however, sometimes sticks.
This should be determined in the road
test.
3. Low stall revolution less than
standard revolution

If the engine revolution in stall
condition is lower than the standard
values, it indicates that the engine 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 altained
and then normal beyond that speed, it
can be judged that the torque con-
verter’s one-way clutch is slipping.
(2) If the (orque converter's one-
way clutch sticks, car speed can not
exceed approximately 80 km/h (50

Car speed at gear shift

MPH) in the road test. In such a case,
the torque converter oil temperature
rises up abnormally and so special care
is required.

(3) I the transmission does not
operate properly in all car speeds, it
indicates poor engine performance.

ROAD TEST

An accurate knowledge of the auto-
malic transmission is prerequisite 1o ils
exacl diagnosis by a road test.

It is recommended lo prepare a
diagnosis guide chart in which are
written the standard car speeds for
each stage of the up- and downshifi-
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.

Throttle opening TR B .
(mmbig) Gear shift Propeller shaft rpm
D, — D, 1,660 to 2,160
Kickdown Dy — Dy 3,030 to 3,530
(0) D, — D, 3,180 10 2,680
D, — D 1,650 to 1,150
D, — D, 330t0 830
Half throtile D, — D, 1,530 to 2,030
(200) D, — D
3 2 Or 26
D. — D 1,260 to 760
D, - D, 700 Max.
Full throttle
| — |, *1 1,710 10 1,210
(0) 2 |
Minimum
throtile by — 1, ¥ 1,710 to 1,210
(450) ,

*| Reduce (he speed by shifting to
(outpul shafi 2,000 rpm).

Note:
2 xmxr x Npx 60
VvV =
R|. X ]AOOO
where, V = Car speed (km/h)

uln

range from “D” range

Car speed can be calculated by the following formula;

N;= Propelter shaft revolution (rpm)

R,= Final gear ratio

r = Tire cffective radius (m)

7 = The ratio of circomference of a circle to its diameter: 3.14

AT-52
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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 lelt during a gear change.
2. A gear change is made with along
and dragging feeling.

These indicate that the throttle
pressure is too low or some valve
connected to the throtile is faulty.

Checking items during
speed change

1. In “D” range, gear changes, D|—
D, — D, are effected. In “R” range,
the speed does nol increase.

2. The kickdown operates properly.
3. By moving the lever from “D”
into “1”, gear changes Dy — 2(15)—
1, arc effected. In the ranges “1,°

and “1,”, the engine braking works
properly.

4. In “17, the speed does not in-
crease.

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

6. In “P”, car can be parked prop-
erty.

If any malfunction occurs in the
second gear during the road lest, that

is, if car shakes, drags or slhing in
shifting up from “D,”, directly to
“D5” or 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.

0
(Full throtile)

100

2004

t intake manifold

Negative pressure

< 300

|
3
3
B
us

o~
=
=4

T
2«3 2}3

500!
0

2000 2500 3000 3500 4000

Output shaflt 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 a pressure gauge attached lo 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 jdling and taken step by step
by enlarging the throttle opening.

}. A sharp shock in up-shifting or
too high changing speeds are caused
mosily by too high throttle pressure.
2. Slipping or incapability of opera-

Line pressure (governor feed pressure)

ATI112

Fig. AT-111 Shift schedule

tion is mostly due to oil pressure

leakage within the gear trains or spool
valve.

AT113

I Line pressure
2 Governor fecd
3 Servo release pressure

Fig. AT-112 Measuring line pressure

I At cut back point ‘ After cul back
Range Throttle opening (under approximately (aver approximately
15 km/h (9 MPH)] 35 ko/h (22 MPH)|
Unit: mmHg Unit: kg/em?2 (psi) Unit: kg/cm? (psi)
e FFull throtile 0 941t 11.0 (134 0156) 5510 6.5 ( 7810 92)
Minimum throttle 450 30to 40 ( 43t ST) JOo 4.0 ( 43to 57
o Full throttle 0 10010 12.0 (14210 171) 5510 7.0 ( 7810 100)
- Minimum throttle 450 60to 120 ( B5toi7l1) 55t0 7.0 ( 7810 100)
R Full throttle 0 14.0 (o 160 (199 (v 228) 1401016.0 (199 (6 228)
Minimum throttle 450 30to 55 (43to 78) 30ta S5 (43to0 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

). Low idling line pressutes 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 ol leakage occurs in
the low and reverse brake circuit, the
line pressures in “R> and “P" are low
but the pressure is normal in “D*, 2"
and “1”,
3. High idling line pressures

It 1s presumed to be caused by an
increased  vacuum throttle pressure
owing to a leakage in the vacuum tube
or diaphragm or by an increased line
pressure due (o a sticking regulator

valve.

Vacuum leakage is checked by di-
rectly measuring the negative pressure
after removing the vacuum pipe.

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

4. Checking items when the line
pressure is increasing

In this checking, the line pressure
should be measured with vacuums of
450 mmHg and 0 minHg in accordance
with the stall test procedure.
test procedure.
(1) 1f the line pressures do nol
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 regulating valve, pres-
sure regulating valve plug, or amplifier.

TROUBLE-SHOOTING
CHART

Inspecting items

1. Inspection with automatic trans-
mission on car.

mg w3

TOoOZzZ2rOR-mTITOM

2.

Oil level

Range select linkage

Inhibjtor switch and wiring
Vacuum diaphragm and piping
Downshift  solenoid, kickdown
switch and wiring

Engine idling rprn

Oil pressure (throtile)

Engine stall rpm

Rear lubnication

Control valve (manual)

Governor valve

Band servo

Transmission air check

Oil quantity

Ignition switch and starter motor
Engine adjustment and brake in-
spection

Inspection after inspecting aulo-

matic transmission on car.

m
n

q
r
s
t

u

<« % g <

Rear clutch

Front clutch

Band brake

Low and reverse brake

Oil pump

Leakage of o1l passage
One-way clutch of torque converter
One-way clutch of transmission
Front clutch check ball
Parking linkage

Planetary gear



@;w ) 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| MNOPmngr|stuv|wxy
H 4 il “‘ X 13
Engine can not start in “N™, “P a3 |1
ranges.
Engine start in other range than "'N”’,
i« L2 1 2 .
P> ranges.
Sharp shock in shifting from “N* to [
ioaoa 2 (o8 . . P .
“D* range. 4 ®
Car will not run in “D" range (but N T P U T S O S B e

nsin “2”,“1” and “R” ranges).

Car will not run in “D”, “17, “2”
ranges (but runs in “R" range). 12, . ]..4.].5. .]63.17 R ENOR
Clutch slips. Very poor acceleration.

Car will not run in “R” range (but
runs in “D”, “2” and ‘1" ranges). 12..1]..3.].5..l64. . 0@®. @ .0w..|0.

Clutch slips. Very poor acceleration.

Car will not run in all ranges. 12..|..3.|.5..164..1]....|0®.. . @.
Clutches or brakes somewhal slip '
, 12 . . - P s & |os @ . |8 .
in starting. 6 3 5 4 ®®
Car runs in “N” range. N T P - (OF
Maxtmum. speed not attained. 19 . | as|. 7. 6]l.3. 8 | DREOD®.
Acceleration poor.
Car braked by throwing lever into A D R B 125 SO () VIO D U () §
“R” range.
Large creep. - v omow |5 X
No creep at all. 12, .0.3..1.5..|.4.. |®9..|®D.
Fajlure to change gear from “2nd”
© “3d”. 1.2 3 56874 ®
Failure to change gear from “1st”
© “Ind". 1. 203.. .].568[74..[|.®..] O . O
Too high gear change point in case
from “1st*" to “2nd’", from “2nd” ... 102.3.|.56.|.4,.1]....|.0.
to “3rd”.
Gear chang “rsi” 1o “3rgd”
o 9gsifrom “Lst” 10 "3rd R R P 2R T SR PR B B OB
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Trouble ABCD|EFGH|IJKL MNOP mngr|stuv|(wxy
Too sharp shock in change from 1 5 4. 6 3 . . ®.
“Ist” to “2nd”.
Too sharp shock in change from 1l2. 3 3. 5| 4. . ®.
“2nd” to “3rd”.
Almost no shock or clutches
slipping in change from “1st” to 12.3 4 . 6. 8[75. . @®. | . @.
“2nd™.
— t_

Almost no shock or slipping in ] =
change from “2nd” to “31d”. 12.3 4 . 6. 8|7 5. NOY .. an .
Engine extremely races.
Car braked by gear change from '
“lst“ to &lznd!!. 2 . 1 s . @ " ® . @
Car braked by gear change from
(l2nd)! to ((3rd))A 3 . 2 1 - v @ -
Failure to change gear from *3rd”

con g 1 34652 @O® .| - ©.
to “2nd”.
Failure to change gear from “2nd”
to “lIst” or from “3rd™ to “Ist”. : A HeE . - @ - ®
Gear change shock felt during car
speed decrease by releasing 1. 2(3. 4. 56 . . @D.
accelerating pedal.
Too high change point in case from
“3rd” to *“2nd”, from “2nd” to 1.2]3. 4. 56 . @.
Clstr
Kickdown does not operate by
depressing pedal in “3rd” within Z) X s 45 3. ®.] @
kickdown car speed.
Kickdown operates or engine
overruns by depressing pedal in
“3rd” beyond kickdown car speed 1.2 3. 56 .174. - @ HOR
limit.
Extremely races or slips in chang-
ing from “3rd” to “2nd"” by 1 2 . 4. 6|5 3. O® .| .9 . Qo .
depressing pedal.
Failure to change from “3rd™ to “2nd”
by changing lever into “2” range. - 2 4.8 & - ®- . @.
Gear change from “2nd" to “1st”
or from “20d™ 10 *“3rd” in “2” 1. 2. .3.
range.
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Trouble

ABCD|EFGH |[I J KL M

NOP

mngqgr

st uv

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

(9]

w Xy

Failure to change from *“3rd” to “2nd’
by turning lever into “1”" range.

Engine brake does nol operate in
“1" range.

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

Does not change from “2nd™
to “Ist” in 1" range.

Large shock changing from “2nd™’
to *“Jst” in 1" range.

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

Transmission overheats.

26. 8|7

@B -

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

27. . |8

D 2R®-

Offensive smell at oil charging
pipe.

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

Transmission noise in “D”>, “2>, “1”
and “R" ranges.

©

AT-57



Dy

Automatic Transmission

Trouble-shooting guide for 3N7IB Automatic Transmission

Order Test item Procedure
Checking . Oil level gauge Check gauge (or oil level and leakage before and after each
test.

. Downshift solenoid Check by sound whether solenoid operates when depressing
accelarating pedal (ully with ignition key “ON’'.

. Manual ]inkags Check Changing conditions into uP))‘ uRssA nNuA “D”) gy
and “1" ranges by moving selector lever.

. Inhibiior switch Check whether starter operates in “N” and “P” ranges only
and whether reverse lamp operates in “R” range only.

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

. Vacuum pressuse of vacuum Checking whether vacuum pressure is more than 450 mmHg

pipe. in idling and whether it decreases with increasing rpm.

. Operation in each range. Check whether transmission engages positively by shifting
lLN,‘_) &(DS\, LLN),_» $(2\)5((N\)- ‘)((IS’ al]d A(N))_’ 1(R\! ml]ge
while idling with brake applied.

. Creep of car. Check whether there is any creep in “D”, *2”, “1” and
“R” ranges.

Stall test . Oil pressurc before testing. 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
“R" ranges during full throttle operation.

Notes:

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

b. For cooling oil between each statl test far “D”, 2",
“1" and “R" ranges, idle engine, i.e., rpm at about 1,200
rpm for more than | minute in P’ range. Measurement
time must not be more than 5 seconds.

. Oil pressure after testing Same as the item .

Road test . Slow acceleration, Check car speeds and engine rpm in shifting up Ist —

Ist—2nd,
2nd—>3rd

. Quick acceleration,

I1st—2nd
2nd—3rd

. Kickdown operation,

3rd— 2nd or 2nd —> Ist

2nd range and 2nd —3rd range while running with lever in
“D" range and engine vacuum pressure of about 200 mmHg.

Same as the item 1 above except with engine vacuum
pressure of 0 mmHg (i.e., n position just before kick-
down).

Check wheibier the kickdown operutes and measure the
time delays while running at 30, 40, 50, 60, 70 km/h (19,
25,3),37,43 MPH) in “D, " range.
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Order Test item Procedure
4, Shift down, Check car speeds and engine rpm in shifting down 3rd
D3—D,—D; — 2nd — Ist (continued) while coasting with acceleriating
pedal released 1n "Dy’ range and engine vacuum pressure of
about 450 mmHg.
5. Shify down, Check for shifting down Dy —¥ 1, and engine braking, and
Dy—1, —I, further for shifting down 1, —1, and engine braking, alter
shifting the lever into “1” range wilh the accelerator pedal
released and the engine vacuum pressure of 0 mmHg while
driving at about 50 km/h (31 MPH) in “D3” range.
6. Shift down, Check for quick shifting down Dy-—2 and engine braking,
Dy,—?2 after shifting the lever into “2” range while driving at about
50 km/h (31 MPRH) in “D3”" range.
Further, check the transmission for being locked to the 2nd
gear ratio regardless ol cur speed.
7. Shift up, Check for the transmission not shifting up during accelera-
I, —1; tion, when starting in “1” range.
8. Shify up or down when start- Check the transmission for nol shifting up or down during
ing in 2" range. acceleration or deceleration, when starting in “2* range.
9. Parking. Confirm (hat car will not move on grade when shifting io
“P” range.
Others Abnaormal shock, oil Jeakage. Put on record of observed conditions during these tests

such as gear noisec, abnormul nose of clutches and
acceleration performance.
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SERVICE DATA AND SPECIFICATIONS

General specifications

Torque converter

Type

Stall torque ratio

Transmission

Type

Control elements:

Gear ratio

Selector positions

Oil pump
Type
Number of pump
Oil
Capacity

Hydraulic control sysiem

Lubrication system

Cooling syslem

Multiple-disc cluteh oo

Band brake

Multiple-disc brake ..o

One-way clutch

Ist

2nd

3rd
Reverse

P (Park)

R (ReVerse) ..oooooivviviciiiii e
N (Neutral) ...oocooviieieieie e

D (Drive) ooccoiiiiiineie e

2(2nd lock) oo
. Fixed at low or downshifts from 2nd

[ (Lock up)

AT-60

.. Symmetrical 3-clement 1-stage 2-phase torque

converier coupling

. 201

.. 3-speed forward and one-speed reverse with

planetary gear train
2

A
1
]

e 2458
.. 1.458
..... 1.000

. 2,182

.. The transmission 18 placed in neutral. The output

shaft is fixed. The engine can be slarted.
Backward running

The transmission is in neutral. The engine can be
started.

Up- or downshifts automatically to and from lst,
2nd, and top

Fixed at 2nd

. Internally inlermeshing involute gear pump
.

. Aulomatic transmission fluid “Dexron’ type
. 55 liters (5 % USqt., 4 % lmp.qt.)

Approximately 2.7 liters (2 ¥ USqt.,2 %
[mp.qt.) in torque converter

.. Controlled by detecting the negative pressure

of intake manijfold and the revolution speed of
output shaft.

. Forced lubrication by an oil pump

.. Water-cooled by a circulation-type auxiliary

cooler (located al the radiator).
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Specifications and adjustment

Aulomalic transmission assembly
Model code UMBEr oo eteneene e e eeeees e X0700

Torque converter assembly

Sl R on The T/ ..o asitiia i by o ssse i e e e e AL

Front cluteh
Iuambver UF Hrive POMER: i e m———ms - 5w o ol i S st T el e 3

Number of driven plalos Lo e et ol ol s B ol o b e 00 251 3
Clearance TR AL s i s SR R 1 B2 1.6 to 1.8 (0.063 10 0.071)

Thickness of retaining plate  mm (10) oo ciieienieenenen. 10,6 (0.417)
10.8 (0.425)
11.0{0.433)
11.2(0.441)
11.4 (0.449)
11.6 (0.457)

Rear clten
Number of drive PIITES: ... o s s shomsos oo serrmemssessa sy sposnseess O

Number of driven PIETES o it ssnne smncse sesse e wsemasarsssasssranan seienssns senssimassnss < O
Clearance o o 8 1) [T RSP 1 1 1 10 (1650 TR Y

Thickness of retaining plate  mm (IN) oo 4.8 (0.18Y)

Low & reverse hrake

NUMber of Arive PIates . uimarmam s e oo s iimnssinnsnss s se e serameasmresis s ssies 5

Number of driven plates A ok, R SO .|
Clearance MM (IN) e 08010 1.05 (0.0315 to 0.0413)

Thickness of retaining plate  mm (in) ..o .8 (0.307)
8.0 (0.315)
8.2 (0.323)
8.4 (0.331)
8.6 (0.339)
8.8 (0.346)

Brake band

Piston size mm (in)

Y e AR CES -y =2 L = S 80 (3.15)
A L o e B L e e OO .« <o e 50 (1.97)

Control valve assembly

Stamped mark on strainer . E2

Governor assembly

Stamiped matk @R EGVEIRGE BOUY ..o it s oo i o e oesieeim ie e 5 5 e s 33
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Engine idling and stall revolution

(Engine with emission control device)
Idling revolution TPM e e 600 at €D position
(750 at “N” position)
Stall revolution PIM e s 2,150 10 2,350

Tightening torque kg-m(ft-1b)

Drive plate (0 crankshaft ..o e eeeieene s 14010160 (101 10 116)
Drive plate 10 tOTQUE CONVETIET ... iiiiiiiiiiiioieceeiiee e et ee e ceeae i marrnranensne e 4.0 10 5.0 (29 (o 36)
Converter housing t0 engiNe ... ......ccoeeeeiiiecieie i e caear . 4.0 10 5.0 (29 to 36)
Transmission case 10 CONVETIET NOUSIE ......ooiii it 401050 (29 to 36)
Transmission case 10 fear EXENSION  .........ooieeeeeieeerreiierieiriresee e eeeesecsen oo 2010 2.5 (14 to 18)
Qil pan 10 LFANSINISSION CASE  .o.ooviiiveeieeieieceeeeecea et e eeeeaeeesee e snieean e s 0 0510 0.7 (3.6105.1)
Servo piston ret3iner (0 anSMIssion CASC  .o.oiiiiviccvrnnrcinaennenierer e sacereninna e s 0.5 10 0.7 (3.6105.1)
Piston stem (when adjuting band brake) ..o, T12 1015 (8.7 10 10.8)
Piston s1em ock NUL it et 1.5104.0 1 w29
One way clutch inner race to transmission €ase .............ccccoccoiioiiniirceinnierseeeeeeeen. 1.3 10 1.8 (V4 to13)
Control valve body (0 tFraasimission ¢ase  ........occiviviiieieieei e, 03510078 (4.0 10 5.4)
Lower valve body to upper valve body .........c.coooveeviiiiiiiieeeee e 025 100.35 0 (1.8 10 2.5)
Side plate to control valve DoAY .......cccoooiiiii it 02510035 (1.8t025)
Nut [or control valve reamer BOIL ..ot e 0.5100.7 (3.6105.1)
Qil strainer (0 lower valve body ... e e e 0.25100.35 (1.9102.5)
Governor valve body to oil disiributor ..o eir e, 0510 0.7 (3.6t05.1)
Oil pump housing {0 0l PUMP COVEL ..ot e tcces oo 0.6 10 0.8 (4.31058)
Inhibitor switch 10 {ransmMiISSion CASE  .....oo.iivvivieioeiieeeie e s ets e sesesseieeeens. 0.5 10 0.7 (3.6t05.1)
Manua) shiaft lock mutl e e, 3.0 10 4.0 (22 10 29)
Lock nut for oil cooler pipe conneclor 1O LTANSNISSION CASE ... vieieiiiiriiceiiee e 30105.0 (22 10 36)
Oil cooler pipe cONNECHNG NUE ..ot ceecceeretecesie et 0.7 10 101 (5.1t08.0)
Test plug (o1l pressure inspection hole) ..o LA 100201 (10 ta 15)
Support actuator (parking rod inserting position) to rear extension ..........c.c.cceeeee. 0.8 (0 111 (58107.9)
Ol Charging PIPE L0 CASE  .uvuvveeeeeieieeiciiiee et ee e eee et e vereieenneees 0.55 10 0.75 (4.0 10 5.4)
Dust cover to convertesr NOUSING  ...coovviivveeriieeiieeerieies e e aeeressinesees e e e 0.55 10075 (4.010 5.4)
Selecior range lever to manual shaft  ...........c.ccoecii oo e 3.0 10 4.0 (22 10 29)
SelectOr TOA LOCK MUL  woveiei it et e et et 0.8 tO 01 (5.8 t0 8.0)
Contro) lever brackel 10 flOOT ..oivoiiiiiiiiiiiee e 0.8 10 101 (5.8 108.0)
Control lever knob 1o lever ... e, 02010025 (1.4 101.8)

* Turn back (wo turns after tightening.
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