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37 Automatic Transmission-Controls, Assembly

Technical Data

®

code istters
application

number of splined plates and springs

gear ratios

Transmission
code letters NG NH
date of manufacture
from 06/79 10/82
o 10/82
Type No. 090
Torque converter
code lelter a zZ
WYalve body
code leflers AH E2H FF FFA
date of manufacture
from 06/79 07/80 10/82 01/85
o 07/80 10/82 01/85
Forward clutch inner outer inner auter
number of splined plates 4 3 4 3
Direct/Peverse cluich
number of springs 24 24
inner outer inner outer
number of splined plates 4 4 4 4
1st/reverse gear clutch inner 2 outer 2 inner outer
number of splined plates 4 4 4 4
2ng gear brake band
first tighten, then loosen: 2%2 turns 2% turns
Application to engine 2.0 #r. 1.9 hr.
air-cooled water-cooled
87 bhp SAE net 82 bhp SAE net
Final drive ratio 4511 = 4:09
Gear ratios
1st gear 2.55 2.71
2nd gear 1.4% 1.50
drd gear 1.00 1.00
Reverse 2.46 243
ATF cooler forward
flow
3-row

1 up to bulld date 03/27/81 = code letter D
2 up to build date 10/1/81 = 5 inner and 5 outer plates

Automatic 090

3 7 u 1 a Technical data
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Automatic Transmission-Controls, Assembly

CAUTION

Betore starting to work on any part of
elsctrical system disconnect battery
ground cabile

St screw

Mote

Lubricate all moving parts with G-8 grease.
Accelerator/Pedal cable adjustment see pages
373, 3718

5618010 J@VEaY

Look laver
M\:ff L
S

Spring e

Back-up light w
contact plate L
after installing, starter must
cperate in selector lever
positions N and P only

\os
- Shift rod bolt

Bushings

Roll pin

Pivot pin M—/

Mautral! Park/
Back-up light
contact bridge

Shift rod
install with selector
lever cable

Selector lever cable

Do not Kink or bend.
Lubricate cable ends lightly
before installing

removing Fig. 1 to Fig. 3
adjusting Fig. 4 and Fig. &

i}wéngw} j
Circlip - secure with wire ties

- Selector support

! 38-392 I

37&2 Selector lever assembly



Automatic Transmission-Controls, Assembly 37

- press rolt pin out of shift rod
- separate selector lever cable from
shift rod

- ramove oirclip 4
— remove selector lever cable bracket 2

L AT 40
Fig. 4 Selector lever cable, adjusting

- loosen shift rod bolt (Fig. 3)

— shift selector lever into position P

- push transmission operating tever to
rear (arrow), into P position

Fig. 2 Selector lever cable, removing

------ remove bracket for selector jever
cablefshift rod

Fig. & Selector lever cable, adjusting

- push shift rod to rear {arrow)
— tighten shitt rod bolt

Fig. 3  Selector lever cable, removing

----- - ramove shift rod bolt (arrow
- guide shift rod with selector laver
cable to rear

Selector lever cable 37-3



37 Automatic Transmission-Controls, Assembly

5

Automatic transmission, removing
{excep! transmission 090 code letters NH)

Engine installed

Work sequancs

— disconnact both drive shafts from
transmission

- gdisconnect wires from starter

- ramove starter

— joosen bracket for ATF dipstick tube

~ remove battery ground strap
-~ famove tan housing grilie

— disconnect accelerator linkage 1
- pry off accelerator cable 2

-— vernove circlip from selector iever cabie 8
Mote

To gain access (o torgue converter bolis,
crankshaft must be rotated untit each bolt
appears in hole on tep of transmission housing
{arrow)

-~ rEmove three torque converter bolts through
hole (arrow) on top of transmission housing
» yse adaptor 3082, extension and T-handie to
turn crankshaft
» pin on ool must engage in recess of
cooting fan hub

Transmission, removing
{eucept rans. 090-—code letters MH)

A-8



Automatic Transmission-Controls, Assembly 37

— support tranamission with lifting tool US 618
and US 818/5

— remove rear transmission mount from body
4 bolts)

— rarnove [ower engine/transmission bolts

— lpwer transmission out of vehicle

VW7 851 or VW7 EY 18
- install engine support tool VW 78571 as shown

CAUTION

When lowering transmission out of vehicle,
converter must be secured so it does not
slide off transmission

Automatic transmission, installing
{except transmission 090 code letters NH}

Engine instalied

Proceed in reverse order of removing and note
following:

- remove ground strap 4
- remove mounting bracket § and selector lever
cabie §

Mote

When attaching transmission o engine, torque
convarier must be fully seated on one-way clutch
support (arrow) and can be turned by hand.
When converier is properly seated,

a= 10mm (3/8 in}

— go 1o next page

A-10 Transmission, removing/installing 3 7 5
{except trans. 090-—code letters NH) ]
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::\'x":m'&'x‘.‘\\e‘:\-’.\-l\\
hY

]

CAUTION

i torgue converter (left arrow) should slip
off of one-way clutch support, it could pull
oit pump shaft out of oil pump {right arrow).
This could cause serious damage when
bolting transmission to engine

- tighten lower engine/transmission bolts to 30
Nm {22 i i)

Mote

While tightening engineftransmission bolts, turmn
torgque converter to check for proper seating on
oneg-way clutch support

- tighien 4 rear transmission mount bolts to
body

~ aftach ATF dipstick tube

- install starter

- tighten drive shaft bolts to 45 Nm (33 ft ib)
- {ighten upper engins/transmission bolts to
30 Nen (22 1L i)
- tighten torque converter boits to
30 Nm {22 1 b}

- ingtall fan housing grille

- gttach ground strap to fransmission/ body

- check selecior lever cable adjustment (see
page 37.3)

--check accelerator/pedal adjustment (see
page 3713)

Automatic transmission, removing
{transmission 090 —code letters NH only)

Engine installed

Work sequence

— disconnect battery ground strap
- remove upper engineftransmission bolts

-—remave ATF dipstick
— remove bolt {arrow) for ATF dipstick tube
bracket

3

- remove three torque converter bolts through
hole {arrow} on top of transmission housing

37.6

Transmission, removing
{trans. 090-—~code letlers NH only)

A0



Automatic Transmission—Controls, Assembly 37

Note

Crankshaft must be rotated to gain access o
{orque converter bolts

~ disconnect both axle shafts from transmission
flanges

- Jisconnect wires from starter

- PEIOVE starter

- disconnect ground strap 4
— remove mounting bracket bolis 5 and
selector lever cable

- disconnect push rod from transmission kickdown
lever by removing nut 1

- pry off ball socket 2 for accelerator cable and
remove cable from bracket

- pgamiove circlip 3 for selector lever cable to
disconnect cable

— support transmission with US 4470

Transmission, removing 3 7 7
{trans. 090-—code letiers NH only) ®



37 Automatic Transmission—Controls, Assembly

— support engine with YW 785/1 or VW 78518

— rgmove rear transmission mount from body
{4 bolts)

-~ fowar transmission slightly and remove lower
sngine/transmission bolt

CAUTION

Torgque converter must be secured from sliding
off transmission when lowering ransmission out
of vehicle.

~ GRparae transmission from engine
- lowear transmiasion carefully out of vehicle

Automatic transmission, instaliing
{transmission 080 —code letters NH only}
Engine inatalled

Work ssguence

Froceed in reverse arder of removal and nole
folowing:

Mote

When attaching iransmission {o engine, torque con-
verter must be fully seated on one-way clutch sup-
port {arrow) and able o be turned by hand. When
torque converter is properly seated, a = 10 mm
{3/8 i)

CAUTION

i torque converter (left arrow) should slip off of
one-way clutch support, it could pull oil pump
shaft out of pump {right arrow). This could cause
seripus damage when bolting transmission to
engine.

— tighten lower engineftransmission bolts to
55 N (41 # I}

Note

While tightening engine/transmission bolts, turn
torgue converler 1o check for proper seating on
one-way clutch support.

- tighten four rear transmission mount bolts to
body 10 40 Nm {30 ft Ib)

- tighten axie shaft bolis to 45 Nm (33 ft ib)

~ fighten upper enginefiransmission bolts (o
85 Nm {41 it ib)

— tighten torgue converier bolts to 30 Nm (22 # b}

—check selector lever cable and accelerator
linkage adiustment (see pages 37.14, 37.15)

37 8 Transmission, installing
] {trans. 090-—code letters NH ondy)



Automatic Transmission—Controls, Assembly 37

ATF, filling

CAUTION

Automatic tranasmission fluids labeled
DEXBON® or DEXRON I® must be used. All
makes or brands of DEXRON® ATF may be
mixed with one another. Do not use
additives,

Tiny particles, dirt or even lint can clog
transmission valves. Use only clean funnel
and hose to add ATF and wipe dipstick
only with clean lint-free cloth

3
i

- refill transmission with approved type ATF
tiuid through ATF dipstick tube with funnel
and hoze
e refili capacity 2.5 Hr (2.8 US gl

— gel parking brake, start engine

-— move selector jever through all gear positions

-~ check ATF level and top up to lower mark if
necessary

~ warm up ATF and check fluild level again
» must be between two marks on dipstick

ATF level, checking

s ATF at operaling temperature of approx. 60°C
{attained after driving approx. & miles after a
oold start)

« vahicle on a leve! suriace

= parking brake engaged

» gelector lever at P

@ gniging idiing

s pse a lint-free cloth 1o wipe dipstick

(37681

Currant ATF dipstick

s ditference between Min /Max. marks:
0.35 gls. (0.33 L) ‘

e whaen coid, 8 o below the Min., mark, warm up
to operating tempsrature and §ili 1o
hetween marks

H
H
i
H
3.
§

Hew ATF dipstick

= difference between Min./Max. marks:
0.24 gis, (0.23 L)

e when cold, fill to 20°C mark, warm up
1o operating temperature and fill to
between marks

CAUTION

Do WOT overfill. Too much ATF can cause
damage and must be drained.

Use only ATF marked DEXRON, Do HOT use
any lubricant additives,

The ATF used in production vehicles has changed
in composition and color from that used in previous
years {1880-84}

pravious colorn red
new color redfbrown

The new ATF discolors to black/brown after only
shori running times. This discoloration has no
effect on the guality of the fiuid. Changing the fluid
is necessary al the recommended service intervals
only.

The new ATF and types of ATF DEXRON used
previously can be mixed,

A-14

ATF dipstick
ATF, checking/filling
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ATF level, checking/troubleshooting

Check ATF level

¥

{ ¢ {

ATF level OK ATF level too low ATF level too high
¥
End Check oil level in final drive
Oil level in final drive OK f\ Oil level in final drive oo low
Too much ATF added, drain Oil seals between the final
off drive and transmission
eaking; seal transmission

End End

3

Check transmission for leaks

! '

Mo leak visible externally Leaks visible externally

3 ¥
Check oil fevel in final drive Seal transmission

End

] L
Qil level in final drive too high Cil level in final drive OK

% k
Giovernor shaft oil seal or Top off ATF in transmission
drive shaft seals leaking,
repair ransmission

End End

ATF tevel, troubleshooting 3 7 E] 9 a



3? Automatic Transmission—Controls, Assembly

Final drive oil seals, replacing
{Transmission instalied)

Waork sequence

- detach drive shaft from flange

-~ place drip pan underneath
- femove drive shatt flange

e

- DY ot seal

e orl
e Us 4450

Mote

When instaliing oil seals, fill space between seal
lips with multi-purpose grease

- drive seal in until fully seated

- tighlen drive flange boit to 25 Nm {18 ft Ib)
and drive shaft mounting bolts 1o 45 Nm
{33 ft Iy

— Check transmission off level and add if
necessary

Final drive oil seal
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Accelerastor linkage
{except transmission 090 code letters NH)

[T E—
-

Circlip - @,

Relay lever .

Clamping boit

e Boot
//mAccelera!or cable
~~ Guide tubs
//
Hose
‘f £ g
— sy % " Bracket
. — — N"N@«
— ’j
\\*\\ \\\i
Pin
Bushing

{ T Boot
.
h T e Brackef s’
\“‘m\\ {K -
e i
— é
\"‘m - -
\\\.\
S
Ty /-Ad;usﬁng rod T
o /~Spring
Accelerator cable/linkage ‘ },--Circlip
adjusting page 3713 s

37 1 2 Accelerator cable/linkage
b {except trans, 090-—code letters NH)



Automatic Transmission-Controls,

Accelerator linkage/cable adjustment,
checking
{excep! tranamission 090-—code letters NH)

Work seguence

------- depress accelerator pedal to full throttle
position
e throttle valve lever must contact stop, but
kickdown lever on transmission must not be
in kickdown position
- press accelerator pedal beyond full throttie to
floor
= gverride spring must be tensioned and
kKickdown lever on transmission must be in
kickdown position
if MO, adjust as follows:

Acceterator linkage/cable, adjusting

Work sequence

&

~ 100%EN Ul
— rermove averride spring 2
— start engine and let idie

— adjust idie speed al screw &
{see Repair Group 24}
- shut engine QFF
~~~~~ - press accelerator rod in direction of arrow

10 siop

- turn adjusting rod 3 with screwdriver until
shoulder of adjusting rod just contacts pivot
of throtile lever 4

— reinstall override spring 2

- start engine and check idle speed
¢ adjust if necessary by turning rod 3

~— took adjusting rod 3 in position with nut 1

— press accelerator pedal to floor
= lever & must be in kickdown position {arrow),
with approx. 1-2mm (1/32-3/32 in.} free
play between lever and stap
— release accelerator pedal
— fever must be in idle position (out of kickdown)

SR R
— if necessary, adjust acceleralor cable at
clamping bolt (arrow)

Accelerator cable/linkage
{except trans. 090—code letters NH)

Assembly 37

37.13
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Accelsrator linkags
{transmission 090 code letters NH oniy)

Push 1o s,
™ _————Accelerator pedal
.
o F em——— ’ e
\\\
Clrelp

Felay lever

Clamping bolt

Boot

Guide tube

o g 3 Lo1-1:
‘%@ N

- 7

R 4

Bushing

Bin e

Housing

Push rod

B Gk et e

S o, : Transmission
B ) shift lever

Spring

Adiusting rod

37-585

Accelerator linkage
{frans. 080--—code letters NH only)
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Accelerator linkage/cable adjust- — reinstall override spring 2
ment, checking — start engine and check idle speed
{transmission 080 -~code letters NH oniy) - i necessary, adjust idie speed by turning rod 3

- Jock adiusting rod 3 in position with nut 1

Waork ssguence

- depress aceslerator pedal to full throttle position
o throttie valve lever must contact stop, but
kickdown lever on transmission must not be
int kickdown position
- prass accsleralor pedal beyond full throttle
10 floor
s oyarride sping must be compressed and Kick-
down lever on ransmission must be in kick-
down position

MO, adiust as follows:
Accelerator linkagel/cable, adjusting

Work seqguence

— press accelerator pedal to floor
o kickdown lever 4 must be in kickdown position
on stop (arrow A}
— release accelerator pedal
= kickdown lever 4 must be in closed throttie
position on stop (arrow B)

~ 130861 nut 1
- r@rOVE override spring 2
- slart engine and run at idle

- gheck and adjust idle § necessary
{see Repair Group 24}

- ghut engine OFF )

~ pull accelerator rod in direction of arrow 1o stop - if necessary, adjust gcog!eramr cable at
(closed throttle position) clamping bolt (arrow}

- turry adjusting rod 3 with screwdriver until
shoulder of adjusting rod just contacts pivot
of throttie lever

Accelerator linkage/cabie 3 7 1 5
{trans. 090—code lelters NH only) ]
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Transmission operation, checking

CAUTION

All work on vehicle calling for running
engine must be done with selector lever at
N or P and parking brake applied. Only
exceptions are pressure test and stall
speed test

« do not overfill, too much fluid wiil
upset operation of transmission
~ check smell and appearance of ATF,
Burnt smell may indicate burnt friction
linings and trouble in control system

Mote

For proper transmission operation, engine idie
speed, ignition timing, etc. must be comrect

Poor engine output because of incorrect
adjustments or worn parts may give impression
of problems with automatic transmission

Before checking operation, try to find out how
problem developed and whether any repairs had
been done before

Trouble is often caused by out of adjustment
selector lever cable/accelerator cable, low ATF
tevel or improperly tuned engine

Before performing tests, do general checks A
and road test E. If problem still exists, proceed
with tests B t0 E

A — General Checks

- sheck engine idle speed, ignition timing

— check for leaks (ATF or hypoid oil),
external damage, loose or missing
sorews, e,

& - Transmission fluid level, checking

- check that vehicie is level

—~ place selector lever in P and apply
parking brake. idle engine. (ATF must be
Iukewarm}

- Gheck that ATF level is between two
marks on dipstick

» difference between upper and lower
marks is approx. 0.5 Hr (0.5 US gt
- add ATF fluid if necessary

CAUTION

Automatic transmission fluids labeled
DEXRON® or DEXRON UI® must be used. All
makes or brands of DEXRON® ATF may be
mixed with one another. Do not use
additives.

Tiny particles, dirt or even lint can clog
transmission valves. Use only clean funnel
and hose to add ATF and wipe dipstick
only with clean lint-free ¢loth

C — Final drive oil level, checking

* final drive oil level must be up to edge
of oil filler hole

e if level is too high or too Jow it may
indicate transfer of oil between
transmission and final drive

D — Stall speed test

Note

Check stall speed only if vehicle shows poor
performance or poor acceleration

s engine must be warm
— connect tachometer (use adapter to avoid
damage to electronic ignition, see Repair
Group 28)
-— start engine and hold vehicie firmly with
parking brake and foot braks
— put selector lever in D and depress
accelerator pedal briefly to full throtile
-—check that engine now runs between
# 1950 and 2250 rpm (stall speed) for all
automatic transmissions except 090-—caode
letters NH

# 2450 and 2750 rpm (stall speed) for automatic

transmissions 090-—code letters NH only

CAUTION

Tiny particles, dirt or even lint can clog
fransmission vatves. Use only clean funnel
and hose to add ATF and wipe dipstick
only with clean lint-free cloth

CAUTION

Do not continue stall speed test longer
than time required to read tachometer.
Maximum stall speed test time 5 seconds.
If necessary to repeat test, wait at least 20
saconds.

MNote

Normal stall speed wiil drop 125 rpm pey 3200 ft
altitude. Stall speed will also drop slightly at
high ambient air temperature

37 % 1 6 Transmission operation
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— if stall speed is not as specified, refer to
troubleshooting table as follows: Transmission 090—1981 {(from transmission
No. 17 07 0 except code letters NH)

—see page 37.19

Etiect Cause

Siall speed too high | forward clutch or one-
way clutch for ist Note

gear slipping When checking shift points, speedometer readings

Note may vary within permissible manufacturing
olerances.

If stall speed rpm in
range D is too high
repeat test in range 1§

— note shift points and compare to chart
above. Shifts should be smooth and should
take place quickly and without lag in
power transmission

— listen for any sign of engine speedup
between shifts which indicates slipping
brake bands or clutches

— after road test, check transmission for

« if stall speed rpm is
within specifications
one-way clutch for
181 gear is defective

e it stall speed rpm is

200 rpm below
specified figure

b1t approx.
AQ0 rpm below
specified figure

performance (ignition
timing, fuel injection,
compression)

stator one-way
cluich defective
{replace torque
convarter)

E ~ Road test
Mote

adjustments.

F — Pressure test

Note

stiti too high, .
torward clutch is fluid leaks
defective Note
Siall speed too low If shift points are incorrect or transmission does
. ) not kick down, check accelerator cable
a-—it approx. poor engine

Pressure test only if defect cannot be found

during other checks.

This test will locate defects in ATF circuit
(internal leakage, wear, sticking control valves or
dirt in ATF system)

vehicie should be driven in all gear ranges and
under all possible road conditions. Do not road
test it there is obvious mechanical damage

Shift Points in kmvh (mph)

Transmission 080 up {o ransmission No. 16 47 0

{except code letters NH)

Shitt Fult throttie Kickdown
1-3 26~338 (18-21) 48-52 (30-32)
2-3 6772 (42-45) 88-91 (85-57)
32 41-48 {25-30) 84-86 (52-53)
2= 19-22 (12-14) 43-47 (27-29)
o e
Transmission 090—code letters NH only « gauge connection {arrow)
— g0 {0 next page
Shift Fuslt throttie Kickdown
i-2 25-40 (16-25} 50-53 (31-33)
23 50-74 (37-48) 85-87 (53-55)
3-2 43-58 {27-36) B80-83 (50-52)
21 17-22 (11-14) 39-42 (24-26)
A-15

Transmission operation

37.17
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Test procedure

- GORNect gauge with 0-10 kg/om? (0-142 psi)

soale
- measure three different main pressures as
foliows:
Selsctor lever Accelerator pedal Main pressure Teost
position position kg/om?® (psi) conditions

acceisrate up to
50 km/h (31 mph),
2 idle speed 2.80-3.00 (41-43) relgase gas pedal
{idle spead) and
check pressure on

gauge”
full throttle 5.85-5.95 (83-85) *
H idle speed 7.62-8.22 (108-117) vehicle stationary
“These tests should be carried out on dynamometer
if specitied values are not reached, check following:
Fault Remedy
oll pump defective check pump for wear, replace if necessary
oil feaks at seals and sealing surfaces or leakage check for leaks, particularly at valve body
in housing transfer plate
sticking control valve disassembie and clean valve body, check valves
for free movement
Clutch and brake band operation
This table shows which shift components are in
operation in various gears,
it provides basis for determining which shift
components are not working properly when
complaints are made of poor acceleration, faulty
ahifting or general transmission defects.
Example: Mo drive in 3rd and R gears.
Possible cause; I + R clutch
doas not work {must be applied)
Selector lever position 1 2orD 2orD D R
Giears ist ist 2Znd 3rd Reverse
Forward cluteh applied applied applied applied released
&4+ Booluteh released released released applied applied
st + R gear brake plates applied released released released applied
Z2nd gear brake band released released applied released released
One-way clutch inactive halding overrun overrun inactive

Transmission operation
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Automatic Transmission 090-1981
muodifications from fransmission No. 17 07 0
{except transmission 090— code letters NH)

Shift points in km/h (mph)

Transmission Shift Fuli throttle
code letters

Kickdown

NG 1-2 25-36 (16-22) 49-52 (30-32)
2-3 60-76 (37-47) 89-90 (55-56)
3-2 43-60 (27-37) 84-86 (52-83)
2-1 17-20 (11-12) 44-47 (27-29)

Main pressure in bar (psi)
Transmission Selector lever position
code letiers .
Drive Drive Reverse
idie speed® full throttle idie speed

speed higher than
50 km/h (32 mph) -

car stationary

NG 29-3.0 (41-42) 5.85-5.95 (83-84)

9.1-9.7 (128-138)

*Carry out this test on a dynamometer
—acoelerate up to 50 krn (32 mph)
~ralease accalarator pedal {idle speed)
~~chack Dressure on gauge

Foi3

Transmission moditications 3 7 w 1 9






