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INTRODUCTION

This manual covers both the model 003 and model 010
transmissions. The model 003 first appeared in Fastback and
Squareback Volkswagon 1968-1973 and in some Audi models.

The model 010 unit first appeared in 1972 Volkswagon Rabbits,
and Scirocco and in Audi vehicles.

We thank Volkswagon for the information and illustrations that have
made this booklet possible.

ROBERT D. CHERRNAY DALE ENGLAND
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IZITSE Technical Service Information

1. GENERAL DESCRIPTION

The automatic transmission is housed in a case as-
sembled from two main castings. At the front of the as-
sembly is a cast aluminum transmission case containing
the automatic transmission fluid (ATF) pump. the hydrau-
lic controls, and the planetary gear systermn. Attached at
the rear of this case by four steel studs is a final drive
housing cast in light magnesium alloy. The drive pinion,
ring gear, and differential assembly are mounted on ta-
pered-roller bearings in a separate cast iron carrier
bolted inside the magnesium casting. The bellhousing for
the torque converter is an integral part of the final drive
housing.

Torque Converter

The torque converter is a large doughnut-shaped as-
sembly located between the engine and the automatic
transmission. The converter not only receives engine out-
put and passes it on to the transmission, but also muiti-
plies engine torque at low vehicle speeds and serves as a
fluid coupling between the engine and the transmission.
The converter housing spins with the engine's crank-
shafl. Curved vanes inside the housing set up a flow of
ATF that drives another vaned wheal called the turbine.
The turbine drives a hollow shaft that transmits power to
the transmission.

ATF Pump

ATF must be circulating under pressure before the au-
tomatic transmission can function. The ATF pump that
creates this pressure is located at the extremne front of the
transmission case. A long pump driveshaft that passes
through the center of the hollow turbine shaft drives the
ATF pump.

The pump driveshaft is splined directly into the con-
verter housing. The pump therefore circulates ATF when-
ever the engine is running, regardless of selector lever
position. Since circulating ATF is also the transmission’s
only lubricant, it is important to remember that ATF does
not circulate when the engine is not running and the car
is being towed.

CAUTION ==

Never low a car with automatic [ransmission
faster than 30 mph (48 kph) or farther than 30
milas (48 kilometers). Bearings can be dam-
aged by lack of lubrication. If you must tow
the car farther, lift the rear wheels or remove
the rear wheal driveshafis that connect the
rear wheels to the transmission.

Planetary Gears

A torgue converter alone cannot supply the torque
multiplication needed for all driving conditions. The out-
put of the torque converter is therefore routed into a plan-
etary gearset. The planetary gearset is located at the rear
of the transmission case, just ahead of the final drive
housing.

The planetary gear system used in the VW automatic
transmission operates on the same principles as similar
gearsets found in other automatic transmissions but dif-
fers in numerous construction details. The planetary gear
system has one large sun gear (51 teeth), ona small sun
gear (30 teath), three small planat pinions (16 teeth each),
three large planet pinions (35 teeth each), and one large
annulus (ring) gear. The planet pinions are all mounted
on the planet carrier which is coupled to the final drive
pinion (transmission output shaft). The annulus has a
one-way roller clutch to provide free wheeling when the
driver takes his foot off the accelerator with the selector
lever at D and the transmission in 15t gear.

Cluiches

Two hydraulically operated multiple disk clutches con-
trol the delivery of turbine output to the planetary gear
system. The clutch at the front of the transmission is
called the direct and reverse clutch because it transfers
power to the small sun gear of the planetary gearset only
when the transmission is in direct (3rd gear) or in reverse.
The other clutch, located between the direct and reverse
clutch and the planetary gearset, is called the forward
clutch because it transfers power 1o the large sun gear in
all forward gears.

Brake Bands

Two hydraulically operated brake bands are used o
hold various parts of the planetary gear system stationary,
thereby obtaining reverse and 2nd gears. One brake band
operates on the outer surface of the planetary gearset
annulus (ring) gear. It is called the 1st and reverse brake
band because its purpose is to provide reverse operation
and to keep the transmission from freewheeling in 1st
gear when the selector lever is in 1. This brake band does
not engage when the transmission is in 15t gear and the
selector lever is at D.

The other brake band locks the drum that houses the
direct and reverse clutch and thereby prevents free rota-
tion of the small sun gear in the planetary gearset. It is
called the 2nd gear brake band becausa it is applied in
2nd gear with the selector lever at D or at 2, or during 2nd
gear kickdown. Both brake bands are fitted with adjusting
screws. However, adjustments can be performed only af-
ter the transmission has been removad from the car.
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Hydraulic Controls

The hydraulic control system directs and regulates hy-
draulic pressure from the ATF pump, thereby controlling
shifting of the planetary gearset. Shifts are produced by
applying ATF pressure to the ring-shaped clutch pistons
and the two piston-type brake band servos in the bottom
of the transmission case. Hydraulic pressure is directed
to the proper clutch or brake band servo by a number of
spring-loaded control valves inside cylinders machined
into the valve body. Three primary control devices regu-
late the movement of these valves:

1 2 4 4 5 & 7 & N v s O

Technical Service Information

{1) The manual valve, which is connected to the selec-
tor lever by a flexible cable. Moving the lever changes the
setting of the valve to produce the necessary application
of hydraulic pressure for the'drive range selected, {(2) The
primary throttle pressure valve, which operates on engine
vacuum. The pressure valve makes the transmission re-
sponsive to variations in engine speed and load. (3) The
governor, which is gear-driven off the final drive pinion
and controls ATF pressure relative to its rotational speed.
The governor makes the tfransmission responsive to vari-
ations in vehicle speeds

Fig. 1-1. Fully automatic fransmession, cutaway wview
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1. Pumpg 14, Adjusiing ring for pinmon 2B, Conlrol valve
2. Clutch drum bearing 29. Transfer plate
3. Piston for direct and 15. Turbine shall 30. ATF sirainer
reverse cluich 16. Governor drive 31. Separator plate
4. Direct and reverse clutch 17. Final drive housing 32. Valve body
2. Forward clutch drum wath 18, Differential carrier 33. Spring for vahve
ball valve 19. Codling fins 2. Driving shell
6. Piston lor forward clutch 20, Une-way clulch support J49. Large planel pinion
7. Forward clutch 21, Impeller J6. Large sun gear
8. Forward clutch hub 22. Stalor 37. 1st and reverse brake band
9. Planetary gear carnier 23, Converter housing 38, Bearing flange
10. Small sun gear 24, Turbine 49, Bearing cap for differential
11. Small planet pinion 25. One-way cluich 40. Pinion with shati
12. Annulus oF ring gear 26. Transmission case 41. Pump shat

13. 1st gear one-way clutch 21, 2nd gear brake band 42 Connecting lug




ATSG

Final Drive

The final drive consists of a hypoid drive pinion and
ring gear with a differential gearset. The cast-iron final
drive carrier in which it is mounted also provides a
mounting point for the torque converter support tube.

2. MAINTENANCE

The fully automatic transmission requires regular
maintenance at specified intervals. In fact, many auto-
matic transmission malfunctions can be traced to dirty
ATF, too little or too much ATF, or other improper mainte-
nance and lubrication condibons. The following opera-
tions for the automatic transmission are covered in LU-
BRICATION AND MAINTENANCE in detail:

Checking ATF level

Checking transmission pan screws

Checking constant velocity joint screws
Checking constant velocity joint seals

Checking kickdown operation

Changing ATF, cleaning the sump and strainer
Filling transmission

Changing final drive hypoid oil

Al o - L

Lubricaling rear wheel bearing

Technical Service Information

3. TROUBLESHOOTING

Before diagnosing automatic transmission troubles, re-
view the history of the unit. Such a review may offer im-
portant clues to present difficulties. The following should
be checked before making any repair or adjustment:

1. Be sure the engine is tuned up and running right.

2. Inspect the transmission for external damage,
loose or missing screws, and obvious leaks.
Check the final drive hypoid oil for ATF
contamination.

3. Check the ATF level. Rub some ATF between
your fingers and sniff it to detect the burned odor
that means burned friction linings. If the ATF is
dirty, it may be clogging the automatic controls.

4, Check the adjustment and operation of the kick-
down switch and the adjustment of the selector
lever cable, See if the vacuum unit for the pri-
mary throttle pressure valve i1s benl.

3.1 Road Testing

Drive the car in all transmission ranges and under as
many different road conditions as possible. Note the shift
points both up and down, They should take place without
interrupting the power flow. Listen for engine racing be-
tween gears, a possible indication of slipping clutches or
brake bands. Table a suggests remedies for defects you
observe. The numbers in bold type in the Remedy column
refar to numbered headings in AUTOMATIC TRANSMIS-
SION.

Table a. Automatic Transmission Troubleshooting

Problem Probable Cause |I Remedy
1. Mo driee in any selector le- | a. Automatic fransmission fluid level low i' a. Check and correct ATF level, Repair any leaks. * 7
VEr posinon b. Manual valve not hooked fo selectar lever t b. Replace Bowden cable or attachments. See 12.1
g, Pump or pickup screen clogged e. Clean pump and mckup. **
d. Defect in fransmission pump of pump | *d. Repar or replace pump I drive s broken check
dnve pump bushing axal play. See 10.6

g, Broken shall or plamedary gear se1

. ATF dark colored and

smeils burned

This may accompany o signal the starl of
rouble caused by burned Inchion hinemgs on
the brake bands or clulches

*e. Replace brcken parls. ee 10

———re

Dram contaminated ATF, Remowe as much ATF as possis
ble Iromn converler Replace walh Iresh ATF See BS. 7"

. Mo drive in lorward gears

Farward clutch deleciwe

. Mo drive in R and no engine
braking with lever at 1

15t and reverse band or servo defecive

"Repar clutch. See 102, 10.8

*Check and repar 15t and ravorse band and servo. Soe 6§,
10.2, 10.4.

. Car will el move off when
lever is at 2 or D

151 gear one-way cluich in anmdus defeclive

*Replace annulus gear amd ona-way clulch Saa 10,2,

10.9

. Mo drve in 2nd gear when
leveris at 2or D

2nd gear band or serve defective

"Repalr band or servo. See 6, 10.2. 10.4

. Transmussion stays in 151
gear wilth lever al 2 ar D

a. Governor dirty of defective

b. Valve body assemnbly dirty

a. Clean or repair governor. Fil new lock washer if old
ore s missing. Bemove pan 1o retneve old washer
See 7.

b. Remowve oil pan. Clean valve body. See §

. Mo drive an 3rd gear or re-
VEISE

Corect and reverse clutch defective

"Repair clutch See 10.2, 10.7.
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Table a. Automatic Transmission Troubleshooting (continued)

Problem Probable Cause Remedy
9. Erralic power lransmis- | a. ATF level too low or high a. Check and correct ATF leval, Repair any |eaks.**
sion, reverse noisy (accel- | b, Selector lever oul of adjusiment b. Adjust cable. See 12.2.
;:E;dm? hm'?;ln b:#:; c. Ol straimer dirty c. Remove oll pan, clean strainar,**®
before car moves) d. Primary throtile pressure valve sticking d. Chack valve, replace if necessary. See 3.3, 4.
10. Engine surges on upshifis, | a. ATF level too low or high a. Check and correct ATF level. Repair any leaks.*"
Shift time too lang b. Primary throtlle pressure valve misadjusted | b. Adjust primary throttle pressure. See 3.3, 4.
c. Direct and reverse clutch defective *c¢. Repair clutch, See 10.2, 10.7.
11, Shilts take place at loo low | a. Primary throttle pressure valve misadjusted a. Adjust primary throftle pressure. See 3.3, 4.
speeds b. Governor of governor drive delective b. Inspect and repair governor, See 7.
c. Valve body assembly diny c. Remove ol pan. Clean valve body.®*
12. Shits lake place at too | a. Primary throttle pressure valve misadjusted a. Adjust primary throttle pressure. See 3.3, 4.
high speads b. Vacuum hose leaky b. Replace hose. See 4.
&. Kickdown switch out of adjustment c. Adjust kickdown switch, **®
d. Kickdown solenocid swilch defective d. Replace solenod. See 5.2
a. \Valve body assembly dirty a. Remove oil pan. Clean vahe body, * *
f. ATF pressure low due to infernal fransmis- f. Disassemble fransmission and replace all seals
sion leaks and gaskets. See 10, 7, 8.3
13. Transmission does not | a, Governor or governor drive deleclive a. Inspect and repair governcr. See 7.
shift into 3rd gear with le- | b valve body assembly dirty b. Remove oil pan, Clean valve body."*
ver al b . Diract and reverse clutch defective *g. Fepair clutch. See 10,2, 10.7.
14. Heavy jerk when selecting | a. Engine idle 1oo fasl a. Adjust idie speed. Ses FUEL SYSTEM.
a drve ranga (from neu- | b Primary throttle pressure valve misadjusted b. Adjust primary throttle pressure, See 3.3, 4.
Iraf) &. Vacuum hose leaky c. Heplace hose, See 4
d. Primary throttle pressure vacuum unil leak- d. Replace primary throttle pressure valve. See 4.
ing
18, Kickdown will not function | a. Kickdown switch defective or misadjusied a. Adjust or replace kickdown swilch.**
b, Kickdown solencid swilch defective b. Replace solenoid. See 5.2.
16. Poor acceleration. Top | a. ATF level 1oo low or high a. Check and correct ATF level. Repair any leaks.®*
speed low despile good | b Torque converter one-way clulch delective b, Replace lorque convarter. See 8.1,
argine. outpul c. Forward clulch defective *c. Repair clutch. See 10.2, 10.8.
d. Direct and reverse clulch delective *d, Repair clutch. Ses 10.2, 10.7.
e 2nd gear brake band or servo defeclive *a, Repair brake band or servo. See 6, 10.2, 10.4.
17. Screeching noise when | a. Torgue converter one-way clulch defective a. Replace torque converter. See B.1.
moving off or accelerating | b 1st gear one-way clutch in annulus defective | *b. Feplace annulus gear and one-way clutch. See
10.2. 10.9.
18, Scraping, grinding noise | Thrust washer in converler worn Replace annulus gear and one-way clutch, See 10.2,
from converter. Fiud sil- 10.9.
ver-colored
19. High ATF consumption | a Leaking vacuum chamber on primary throflle a. Replace pnmary throtlle pressure valve, See 4.
withoul external leak pressure valve (exhaust will be smoky)
b. Oil seals for pinion or governor shafls leaking | "b. Heplace seals. Sea 7, 119, 11.2.
(ol may be leaking Irom Iransmission
| breathear)
20. Parking lock will not hold | a. Seleclor lever oul of adjustment a. Adjust cable. See 12.2.
vehicle b. Parking lock linkage delective b. Repair linkage. See 10.11.
21. Heavy leakage of ATF. | Leaking converter oil seal. On cars o chassis | Replace oil seal, or seal and conwerter if necessary
Tranemission case and | Mo 318 102 505 welded seam in converter may | See 8, 11.2.
under side of car oily ba leaking

* Transmisalon must ba oul of the car and disassambled for this rapair
** Gea LUBRICATION AND MAINTEMANCE
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When troubleshooting the automatic transmission, try
lo pin down the main component involved: converter,
planetary gear system, or hydraulic controls. If Table a.
Automatic Transmission Troubleshooting has failed to
pinpeint the malfunction adequately, the following tests
should help to isolate the problem,

3.2 Stall Speed Testing

This test provides a quick check of the torque con-
verter operation, but should be performed only if the car
accelerates poorly or fails to reach the specified maxi-
mum speed. An electronic tachometer is required.

CAUTION =

Never extend this test beyond the time if
lakes fo read the gauges. Doing 50 may over=
heat the fransmission and damage the oil
sedls,

To lest:

1. Connect the tachometer according to the manufac-
turer's instructions. Then start the engine.

2. Set the parking brake and depress the foot brake
firmly to hold the car stationary.

3. 3hift the selector lever to position D and floor the
accelerator pedal. Instead of revving up, the engine
will »un at a reduced rpm, known as stall speed.

If the rpm at stall is about 400 rpm below the specified
1900 to 2000 rpm stalli speed, and the engine is in a
proper state of tune, something 1s wrong with the torque
converter. It the rpm at stall is too high, something is
wrong in the forward clutch or the 1st gear one-way
clutch located in the annulus gear. The test can also be
made with the selector lever at R. If the reverse stall
speed is too high, it indicates slippage in eithar the direct
and reverse clutch or the 1s! gear brake band,

3.3 Testing Hydraulic Control System

A stall speed test is valuable mainly for isolating prob-
lems in the converter and the planetary gear system.
Troubleshooting the hydraulic control system requires
pressure testing. Although the pressure tests described
here do not include tests for every valve in the hydraulic
control system, the tests are adequate for determining
whether or not the trouble is in the hydraulic controls.
The actual source of the trouble is not significant since
you will have to remove the valve body to correct the
trouble, regardless of where it lies. If there are physical
defects—even minor ones—the entire valve body and
governor must be replaced. In many cases, however, a
thorough cleaning will be all that is required.

Technical Service Information

The components of the hydraulic control system can
be divided into three basic groups: pressure regulaling
valves, shift valves, and operating controls. A description
of each group follows:

Pressure Regulating Valves

Leading this category is the main pressure valve. This
valve receives pump output and controls main line pres-
sure relative to engine (and pump) rpm. Next is the con-
verter pressure valve that regulates ATF pressure to the
converter and also lubricating pressure to the lransmis-
sion bearings. The governor, which is a centrifugal valve,
also belongs in this group. It regulates ATF pressure, to
the large ends of the shift valves and controls upshift and
downshift speeds.

The primary throttle pressure valve is another impor-
tant pressure regulating dewvice. It consists of a dia-
phragm sealed inside a vacuum chamber and a spool-like
valve that regulates the ATF pressure reaching the shift
valves relative to intake manifold vacuum, The vacuum
chamber is visible on the outside of the fransmission at
the point where the primary throflle pressure valve is in-
serted into the transmission case. This valve requlates
ATF pressure to the smaller ends of the shift valves, op-
pPosing governor pressure.

The modulator valve, working under the influence of
governor pressure, connects the pressure limiting valve
with the primary throttle pressure line at 18 mph (29 kph).
The pressure regulator valve then limits the flow from the
primary throttle pressure valve to about 28 psi (2.0 kg/
cm®). This, in turn, limits the maximum pressure delivered
by the main pressure valve to 88 psi (6.18 kg/cm?), There
is also a =2condary throttle pressure valve that increases
primary throttle pressure by mixing it with main pressure.
Its function is to raise the speed at which shifts occur
when the engine is operating under heavy loads.

Shift Valves

All other valves in the hydraulic control system move
under the influence of the pressure regulating valves to
produce automatic shifts. The valves do this by sending
ATF pressure to the operating controls. Valve movement
is determined by springs and the balance of opposing
hydraulic forces. In some cases ATF pressure is applied
equally to opposite sides of a valve. The valve moves de-
spite the identical pressures because the areas of the two
valve surfaces differ in size. The psi is the same on both
sides. but the number of square inches is not.

Operating Controls

The brake band servos and clutches put the com-
mands of the shift valves into operation. The accumulator
is a device which slows application of the 2nd gear braka
band for smooth shifts and kickdown engagements.
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Pressure Testing

Only two of the six pressure test connections need be
used. One is for checking primary throttle pressure and
the other for checking main pressure. By attaching pres-
sure gauges at these points using long hoses, it is possi-
ble to find internal leaks, wear, clogged ATF passages, or
sticking valves,

Most automatic transmission malfunctions can be iso-
lated without pressure tests. However, such tests are of-
ten valuable for confirming the need for certain repairs or
isolating one of two possible causes for the same mal-
function. A gauge reading from 0 to 140 psi (0 to 10 kg/
cm?) is needed to measure primary throttle pressure and
a gauge with a 0 to 350 psi (0 to 25 kg/cm®) range is
needed to measure main pressure. Fig. 3-1 shows the
test connection peints on the transmission case.

Regulator pressure

Main pressure

Primary throttle pressure
Main pressure, Releass side
of 2nd gear brake band
Sarvo pision

5. Secondary throftle pressure
6. Main pressure. Apply sice of
2nd gear brake band servo
IS0

ol

Flg. 3-1. Pressure test connections. The main pressure
and primary throttle pressure conneclions are
the most important points to know,

CAUTION

If you lack the skills, tools or a suitable work-
shop for automatic transmission work, we
suggest you leave such repairs to an Autho-
rizad VW Dealer or other qualified shop. We
especially urge you lo consull your Autho-
rized VW Dealer before attempling repairs on
a car still covered by the new-car warranly.

Technical Service Information

To lest pressures:

1.

Connect the 0 to 350 psi (0 to 25 kg/cm?) gauge 1o
the main pressure test point.

Connect the 0 to 140 psi (0 to 10 kg/cm?) gauge to
the primary throttle pressure test point.

Route the long gauge hoses into the car.

CAUTION m—

Tha car must be driven during this test. Be
sure the hoses do not drag on the pavement
or rub the wheels of the car. This couwld dam-
age the testing aquipment.

. Remove and plug the vacuum line. See Fig. 3-2.

Fig. 3-2. Disconnecting vacuum hose. Pull the hose off
the vacuum unit and seal it with an 8-mm (-
in) punch. The test connection is behind the
punch. The hex key in the vacuum unit's hose
connection is in position 1o adjust the primary
throtthe pressure,

5. Move the selector lever to N, start the engine and
measure both pressures at a fast (1000-rpm) idle.
The throttle pressure should be 42 psi (3.0 kg/cm?)
on pre-1972 modeis and 45.5 psi (3.2 kg/cm?) on
1972 and 1973 models. On all models, the main
pressure should be 116 to 120 psi (8.2 to 84

kg/cm?).

6. If tha throttle pressure is not within specifications,
correct it using the adjusting screw inside the vac-
uum chamber connection. Replace valves that will
not adjust to specifications.

NOTE =
Be careful not to bend the vacuum unit. It
must be perfectly straight to work properly.

7. Reconnect the vacuum hose and again measure
the pressures at a fast idle. The throttle pressure
should be 5 to 6 psi (0.35 to 0.42 kg/cm?) and the
main pressure 47 to 50 psi (3.30 to 3.50 kg/cm?).
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8. Move the selector lever to D.

9. Check both pressures at full throttie while you
hold the car stationary with foot and parking
brakes. The throttle pressure should be 40 to 42
psi (2.8 to 3.0 kg/em?) and the main pressure 114
to 120 psi (8.0 to 8.4 kg/cm?),

CAUTION s

Never continue a full-throttle pressure test
longer than it takes to read the gauges. Doing
so may overheat the fransmission and dam-
age the oil saals.

10. Move the selector lever to R. Check the main pres-
sure while you hold the car stationary with the foot
and parking brakes. It should be 85 to 110 psi (6.7
to 7.7 kg/cm?) at a fast idle and 213 to 284 psi (15.0
to 20.0 kg/cm?) at full throttle.

11. Take the car on the road and measure the main
pressure at speeds above 19 mph (30 kph). It
should be between 87 and 90 psi (6.1 and 6.3
kg/cm?).

12. After removing the test hose connections, run the
engine and check the pressure connection plugs
tor leaks.

Pressures lower than those specified mean one or
more of the following: (1) a worn pump; (2) internal ATF
leaks past seals, gaskets, and metal mating surfaces: (3)
sticking pressure regulating valves. High pressures al-
ways indicate sticking valves or a bent primary throttle
pressure valve.

4. REPLACING PRIMARY
THROTTLE PRESSURE VACUUM UNIT

The primary throttle pressure vacuum unit screws into
the transmission case. A hex below the vacuum chamber
provides a grip for the wrench. When installing a new
unit, lubricate the threads lightly with a good anti-seize
compound. Torque to 2.5 mkg (18 . Ib.).

Make certain that the vacuum hose to the engine is in
good condition. Replace it if it is cracked or fits loosely,
Do not overtighten the hose clamps.

HﬂTE e

When replacing the primary throttle pressura
vacuum unit or installing a new or exchange
transmission, check the primary throttle pres-
sure 1o bring it within the specifications given
under step 5 of the pressure tasling proce-
dures. A hex key is inserted in the vacuum
connection to make any adjustment reguired,
as shown in Fig. 3-2.

Technical Service Information

5. SERVICING VALVE BoDY
AND VALVE BODY ASSEMBLY

Servicing the valve body assembly normally involves
only removal and cleaning. It may also be necessary,
however, to remove the assembly from the transmission
to replace a faulty kickdown solenoid.

9.1 Removing and Installing
Valve Body Assembly

The valve body assembly can be removed with the en-
gine and transmission in the car. It must also be removed
for cleaning during more extensive repairs with the trans-
mission out of the car. The location of the valve body
assembly and related parts in the transmission case can
be seen in Fig. 5-1.

1. Manual vahe 5. Valve body

2. Kickdown solenoid 6. Vacuum unit for primary
d. ATF sfrainer ihrotile pressure valve
4. Transter plate

Fig. 5-1. Valve body and related parls in place. The
ransmisson pan has been removed,

To remove:

1. Remove fransmission pan screws.
2. Take off transmission pan and gasket.

3. Disconnect the solenocid electrical wire from its ter-
minal on the transmission case.

4. Fourteen bolts and a screw hold the valve body to-
gether and fasten it to the transmission. These fas-
teners are shown in Fig. 5-2. Take out the 14 bolts,
but for the moment leave the screw in place.
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To Instali:

1. Attach the valve body assembly to the transmission
case with the screw indicated by arrow 1in Fig. 5-2.
The manual valve (arrow 3) must be engaged in the
operating lever.

2. Install the 14 bolts and washers finger-tight.

3. Torgque all bolts to 0.4 mkg (3.0 ft. Ib.) and the screw
to 0.35 mkg (2.5 ft. Ib.) working diagonally.

4, Connect the wire to the kickdown solenoid.

5. Fit a new pan gasket. Torque the pan screws diag-
onally to 1 mkg (7 f. Ib.).

6. Wait 5 minutes for the new gasket to compress,
then retorque the screws to 1 mkg {7 ft. Ib.).

Flg. 5-2. Fasieners for the valve body assembly. Arrow 1

points 1o screaw which is the filteenth and last CAUTION s
fastener 10 be removed. Arrow 2 poinis to tha MNever tighten the fransmission pan screws
elacirical connection for the kickdown solenoid. over 1 mkg (7 ft. ib.) in an attempt fo cure a

leaking gasket. Overtightening will deform
the pan and make it impossible to get a good
saal. Always install 8 new gaskel to correct
5. Remove the screw. Take off the valve body assem- feaks.
bly, but do not separate it into its three main compo-
nents as shown in Fig. 5-3 or you may lose the ball
valves.

5.2 Removing and Installing
Kickdown Solenoid

The kickdown solenoid is an electromechanical device
that moves the kickdown valve in the hydraulic control
system. It is operated by an electrical switch on the en-
gine. If the transmission will not kick down, check with a
voltmeter the wire leading to the transmission. If current
is reaching the transmission, the solencid may be at fault.

Test the solenoid for continuity by removing the wire
from the outside of the transmission. Attach a battery-
powered test light to the terminal on the transmission
case and to the case itself. If the test light does not come
on, the solenoid is faulty or disconnected from the termi-
nal inside the transmission case. Remove tha transmis-
sion pan in order to inspect the wire's connection.

1. Transmission case 3. Separator plale To replace solenold:
2. Valve body 4. Transier plate
1. Take off the transmission pan.
Fig. 5-3. Yalve body assembly apart. Disassemble only

on a clean workbench after removal, 2. Remove the valve body assembly.

3. Ramove the two screws holding the solenoid to the

CAUTION == valva:body:

If the valve body assembly is removed while

the fransmission is in the car, the servo pis- NOTE ==

ton for the 15t gear band can fall oul Be The solenoid mounting screws are inaccessi-
ready to catch it ble while valve body is in place.

10
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5.3 Disassembling and Assembling
Valve Body

As a rule, the valve body is disassembled only for
cleaning. Unless the fluid is very dirty or contaminated by
large solid particles, it usually is sufficient to immerse the
complete assembly in cleaning fluid and dry it with com-
pressed air. Be careful, however, that the air jet is not
held so cilose that it moves the valves violently. This could
damage the springs.

Flg. 5-4. Valve body, The kickdown valve, governor pres-
sure valve, throtile pressure limiting valve, and
comverar pressure valve are physically denti-
cal. Used valves, however, must not ba inter-
changed

18 19 20 21 22 23 24 25 26 27

10.
11

Screw M 5x 15(11)
Spring washer B 5 {(12)

. Screw M5 x 2B(2)
2. End plate, irom

3. Adjusting screw with spring 12. Cover plale
seal 13 Governor plug 15t/ 2nd
4. Spring, throttie pressure gear
limiting vahve 14, Governor plug 2nd/3rd
5. Spring, shift valve 2nd/3rd gear
(JEar 15, Control vaive 3rd/2nd gear
6. Spring, shift valve 1s1/2nd 16. Spring, canirol valve
gear drd/2nd gear
7. Shift valve 2nd/3rd gear 17. Spring, modulalor valve
Shilt vahve 1s51/2nd gear 18. Spring cup, converter

Ll

Throttle prassure imiting pressure valve

valve

11
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Fig. 5-4 iz an exploded view of the valve body. Be-
cause many of the paris look alike, it is easy to mix them
up. This is especially true of the springs. Unless you keep
the springs separated and marked for identification, you
will have to measure each spring with a micrometer prior
to reassembly in order to find its correct place. See 13.
Automatic Transmission Technical Data for spring di-
mensions. To avoid this trouble, use a compartmental
storage tray. Such a tray will also keep the springs from
getting bent or stretched, which would upset their pre-
cisely calibrated tensions.

28 29 a0 3 32 33 34 32

19, Spring, codmwarier pressurg 28 Secondary throtlle presswe
vahee valva

20, Solenoid 29, Spring, kickdown valve

21. Marual valve 30, 1st gear plug, secondary

22, Solenoid plunger throtile pressure valve

3. Converler pressure valve 31. Modulator valve

24. Valve body J2. Main reguiating vaive

25. Spring, secondary throttle 33 Spring, main regulating
pressure vakhse vilwe

26. Adjusting screw, secondary 34, Adjusting screw with spring
throttle pressure seal

27. Kickdown valve 35, End plate, rear
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Iif a storage tray for the valve body components (Fig.
5-5) is not available, you can make one by drilling holes
in a thick board and numbering them.

Fig. 5-5. Storage fray for valve body parts, Number holes
o conform with part numbers in Fig. 5-4

To disassemble:

1. Remove the valve body assembly from

transmission.

the

2. Place the assembly 6n a clean workbench and lift

the transter and separator plates off the valve
body.

3. Remowve the five ball valves and the two springs
from the fluid channel side of the valve body.
Place them in the storage tray. Fig. 5-6 shows
their locations.

4, 1st and reversa brake band
valve
5. Pressure relief valve

1. 2nd/3rd gear vahea

2. Dwect and reverse cluich
valve

3. 1st gear valve

Flg. 5-6. Ball valve locations. The 6-mm balis control
ATF flow to and from the valve body through
holes in the separalor plate.

12
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4. Remove the rear end plate.

CAUTION =

Do not, under any circumslances, alfer the
seffing of the main pressure regulating valve
adjusting screw thal (s under the end piate.
This can be adjusted properly only at the fac-
tory. The adjusting screws for the pressure
iimiting and secondary throtile pressure
valves must also be laft alone for the same
Feaso.

5. Take out the kickdown valve and its spring.

6. Take out the 1st gear plug for the secondary throt-
tle pressure valve, the secondary throttle pressure
valve and its spring, and the main pressure valve
and its spring.

7. Hemove the governor pressure (modulator) valve
and spring, the 3rd/2nd gear control valve and
spring, the 1st/2nd gear governor plug, and the
2nd/3rd gear governor plug.

NOTE =
Use a brass rod to press out sticking or tight-
fitting valves. Work carefully,

8. Remove the cover plate. Carefully remove the
front end plate. Take off the solenoid and plunger.

9. Take out the manual valve, the throttle pressure
limiting valve with its spring, and the 2nd/3rd gear
shift valve with its spring.

10. Take off the spring cup for the converter pressure

valve and remove the valve with its spring.

After disassembling the valve body, wash all parts in
cleaning solvent and dry them with compressed air.

CAUTION =

Newver use water fo clean the valves and valve
body or dry the parts with fiuffy rags or by
rubbing them against your clothing. Even a
microscopic piece of lint or a small patch of
rust can cause a valve fo stick in its bore,

Reassembly is basically the reverse of disassembly.
Carefully clean the bench on which you are going to re-
assemble the valve body before starting to work. Lubri-
cate all parts with ATF as you reinstall them and make
certain that all valves move freely in the bores of their
own weight. Used valves that have worn to fit individual
bores must be returned to their original locations. When
installing the end plates, be careful not to overtighten the
screws. The threads in the light alloy valve body can strip
easily. After putting the valve body assembly back into the
transmission, make sure that the manual valve contacts
the solenoid lug.
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6. REMOVING AND INSTALLING
SERVO PISTONS AND ACCUMULATOR

The servo pistons and accumulator can be removed
and installed with the transmission in the car. Fig. 6-1
shows the relative positions of the parts in the transmis-
sioN case.

To remove:

 [f

Remove the transmission pan and the valve body
assembly. Take out the 1st gear band piston and
remove its seal ring.

Take the 9-mm and 6-mm E-clips off the pisten rod
and disassemble the piston and springs. Check the
parts for wear.

Remove the sealing cover circlip. Take out the seal-
ing cover for the 2nd gear band piston. Take out the
piston and remove its two seals.

4. Replace the C-ring on the sealing cover.

<. Take out the accumulator spring and the accumula-

tor piston. Remove the piston seal.

To install:

1. Dip new seals in ATF and install them on their re-

spective pistons.

When installing the seals an the pistons, be
sura to position them with thé seal lips toward
the pressure side of the pistons. The lip of
the large seal on the 2nd gear brake band
servo piston will point upward, the lip of the
small seal downward. The lip of the accumu-
lator piston seal poinis upward and the 1st
and reverse serve piston seal points
downward

. Lubricate the 2nd gear band servo piston with ATF

and insert it into the sealing cover using a twisting
motion.

. Insert the cover with the piston and band return

spring into the transmission case. Install the circlip.

Assemble the piston, spring, and piston rod for the
1st and reverse brake band servo using the two E-
clips.

Install the accumulator piston and spring and the
1st and reverse band servo piston with its springs.
Lubricate them with ATF and insert them into the
transmission case using a twisting motion,

Install the valve body assembly in the transmission
case and replace the transmission pan using a new
gasket

13
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Flg. 6-1. Exploded wew of servo assemblies.

15t gear band piston rod
E-clip (9 mim)

Chshed washer

151 gear band return spring
15l gear accumulaior
spring

Piston seal (2)

15t gear band peston

E-clip {6 nnam)

2nd gear band return

SprnNg
Sealing cover circhip

. Sealing cover
. O-ring

Pister wath rosd

. 2nd gear band seal s piston
. Accumulator spring
. Case

Accumulator prston
Accumulalor piston seal

19. Primary throtle pressure
wakhea

Primary throtlle pressure
valva spring

Thrust pen 4 x 20
Aluminum ring

Vacuum unit®

20.

21,
22.
23.

* Check part number and engine
numbear for correct maich
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7. SERVICING GOVERNOR

The governor for the hydraulic control system is lo-
cated beneath a round, black pressed sheet metal cover
just ahead of and slightly above the left drive-shaft on the
transmission. The cover is hald in place by a spring wire
clip.

7.1 Removing and Installing Governor

The governor can be removed with the engine and
transmission installed in the car, It is usually removed for
cleaning or for replacing worn paris. Since each gover-
nor is matched to a particular valve body at the factory, it
is not recommended that a different governor be instalied
in the car.

To remove;

1. Release the clip and take off the cover. Pull the gov-
arnor out of the transmission case.

2. Inspect the thrust plate and the drive end of the
shaft for wear and scoring.

NOTE =
Because the governor should not be re-
placed withou! also Insialling a matched
valve body, new shafls are available =zapa-
rately to replace- those that are worn or
damaged.

To Instali:
1. Make certain the governor and the valve body are a

matched pair.

2. Insert the governor into the transmission case, mak-
ing sure that the square drive at the end of the shalt
engages the drive gear.

3. Check the O-ring for the cover. Replace it if broken
or deformed.

4. Install the cover and sacure it with the clip.

7.2 Disassembliing and Assembling
Governor

Unless transmission trouble has burmed the clutch fric-
tion linings and contaminated the ATF, or the governor
parts are worn, there is no reason 1o take the governor
apart. It can usually be cleared just by dipping it in sol-
vent and drying it with compressed air.

To disassemble:

1. Remove the governor from the transmission.

2 Remove tha two M &5 x 40 screws and take off the
thrust plate and housing (see Fig. 7-1).

14
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1. Spring washer B 5 (2) 8. Balance weight
2. Screw M 5 x 40 (2) 9. Governor shaft
3. E-clip 3.2 mm dla. {2) 10, Valve
4, Cantrifugal weight 11. Spring
5. Thrust plate 12. Dished washar
6, Housing 13. Pin
7. Transfer plate

Fig. 7-1. Centrifugal governor disassambled. Shall and
thrust plate are usual wear points.

3. Take out the transfer plate and the balance weight.

NOTE —

The balance weight has baen matched to the
governor. Do not exchange the balance
waight with ona from another govarnor.

4. Take off the E-clip and remove the valve, spring,
centrifugal weight, and dished washer.

To assembie:

1. Wash all the parts in cleaning soivent and dry them
with compressed air.

2. Lubricate the parts with ATF as you install them.

3. Install the valve, spring and dished washer in the
housing. Install the E-clip.

4. Install the balance weight and the transfer plate.

HOTE ==

When the transfer plate is installed corracily,
the drillings open toward the gowvernor shafl
and taper toward the cantrifugal waight,

5. Assemble the housing and shaft. Attach the thrust
plate so that the angle of the plate is toward the
canter of the housing, where the cover will bear
against it.
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8. TORQUE CONVERTER

Up to this point we have covered service operations
that can be carried out with the engine and transmission
in the car—although they may also be done with the
transmission removed. Servicing the torque converter,
however, demands that the engine be removed from the
car.

8.1 Removing and Installing
Torque Converter

The torque converter is usually removed to replace the
oil seal or bushing or to clean the converter after a trans-
mission failure has contaminated the ATF. Since the con-
varter is a welded assembly, replace it if it is leaky or
noisy, if it has a defective starter ring gear, or if a stall
spead test shows the unit to be outside specifications.

To remove:

1. Take the engine out of the car, as described in
ENGINE.

2. Remove the securing bracket installed temporarily
during engine ramoval.

3. Grasp the converter with both hands. Remove it by
pulling it with a twisting motion off its support tube
on the final drive carrier.

CAUTION =

Do not rock or tilt the convarter when remov-
ing or installing it. This could damage the oil
seal, the one-way stator clutch, or other parts
in the hub.

Installation is basically the reverse of removal. Before
you install it, inspect the converter thoroughly as de-
scribed in 8.2 Inspecting Converter, If the cil seal seat on
the hub is rough, worn, or pitted, you should replace the
torque converter. Otherwise the seal will wear out in a
vary short time, Slowly turn the converter clockwise and
counterc'- skwise as you install it so that the turbine and
pump shaft splines can engage.

8.2 Inspecting Converter

inspect the converter seal inside the support tube on
the final drive carrier. Replace the seal if necessary.
Check the converter hub for signs of scoring from the oil
saal. If the scoring is deep, replace the converter. Check
for broken welds on the starter ring gear and air deflector
plate. Remove any burrs from the ring gear. Insert the
turbine shaft and turn the turbine to see that it spins
frealy. Check the condition of the torque converter bush-
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ing. It must be within the specifications given in 8.4 Re-
placing Converter Bushing.

8.3 Replacing Converler Seal

The converter seal is located inside the support tube
on the final drive carrier. The old seal can be pried out
and a new one installed with an appropriate seal-install-
ing tool. Early transmissions had black seals. Since July,
1971, a creamy-white silicone rubber seal has been used.
It is less sensitive to temperature change and is the stan-
dard replacemant part. These seals, however, ara soft
and easily damaged. If exposed to gasoline or cleaning
solvents they must be replaced.

8.4 Replacing Converier Bushing

A worn bushing in the converter hub is usually the
cause of leaking or damaged oil seals. Check the bushing
every time you replace a seal. The bushing inside diam-
ater must not exceed 34.25 mm (1.348 in.). Maximum out-
of-round is 0.03 mm (0.001 in.).

To replace:

1. Use an extractor and a slide hammer to remove old
bushing, as shown in Fig. 8-1.

> S

Flg. B-1. Extracting converter bushing. Use clean fools to
keep dirt out of converter.

2. Drive the new bushing in with a properly fitting
bushing driver. The special VW driver is made to
just come free easily after the bushing is pressed in.
The fitted inside diameter must be between 34.03
and 24.10 mm (1.340 and 1.343 in.).
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8.5 Cleaning Torque Converter 2. Push the siphon line pipe through the rubber plug
until it contacts the converter bottom.

If particles from a burned clutch disk or other debris
has polluted the ATF, use a home-made siphon (Fig. 8-2)
to remove as much ATF as possible from the converter.

3. Place the siphon hose over the oil receptacle and
blow into the short tube to start the siphon.

4, Let the converter drain overnight or about eight
hours.

NOTE =

A small diamater siphon pipe is necessary
bacause the ATF drains off the converter
vanes slowly. A larger pipe would draw off the
accumulation too gquickly and stop the si-
phon. After draining, clean the converter fur-
ther with special pressure equipmeant.

9. REMOVING AND INSTALLING
AUTOMATIC TRANSMISSION

The automatic transmission and the engine can be re-
moved from the car individually or as a unit. The proce-

1. Steel or copper tube 3 mm = 200 mm (14 in. x B in.) dure for removing the automatic t-ransmissir:m_is virtually

2. Steel ar copper tube 3 mm x 150 mm (4 in. x 6 in.) the same as for removing the manual transmission with

E- i% hhzse g mrm X ;gﬂ' "'"TT:IE 4 In “]'?}“f‘ ]) double-jointed rear axle. Follow the instructions given in
; ag M X mrm im. % 1% . - ey

5. Rubber conical plug 35 mm (134 in.) ciameter TRANSMISSION AND REAR AXLE, with the additional

steps shown in Fig. 9-1.
Flg. B-2. Siphon parts oblainable from auto stores.

To drain:

1. Install the siphon, as shown in Fig. 8-3.

Flg. 9-1. Transmission removal. Loosen the selector
cable clamp nut {center arrow), push the bool
away, screw apart the cable sleeve (laft armrow),
and remove the shkeeve. Remove the ground
strap (upper arrow).

It is also necessary to take out the four bolts holding
the front transmission mount and disconnect the kick-
down solenoid wire. The 1972 cars sold in California have
another wire to disconnect. Adjust the selector lever
cable, as described in 12. Selecior Lever and Bowden
Flg. 8-3. Siphon and oil recaptache in pasition, Cable, after the transmission is back in car.

16
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10. REPAIRING AUTOMATIC 10.1 Separating Transmission Case
TRANSMISSION from Final Drive Housing

Thoroughly clean the outside of the transmission ba-
fore disassembly so dirt will not enter the hydraulic con-
trols or mechanical parts. Study the repair procedures on

A suitable transmission stand is a great help when tak-
ing the automatic transmission apart. Do not disassemble
the unit on the shop floor where dirt and debris may enter

the following pages. If they require equipment you do not the working parts.
have, the transmission should be turned over to a special-
ist before any disassembly. To disassemble:
1. After cleaning the outside of the transmission and
CAUTION — draining the ATF, remove the converter and with-
If you fack the skills, tools, or a suitable work- draw the pump shaft.

shop for transmission work, we suggest you
leave such repairs to an Authorized VW
Dealer or other quaiified shop. We especially
urge you fo consult an Authorized VW Dealer
before altempling repairs on a car still cov-
ared by the new-car warranly.

NOTE =

The hypoid oil need not be drained unless
you intend to disassemble the final drive,

2. Remove the four M 8 nuts from the steel studs hold-
ing the final drive housing to the transmission case.
Separate the main parts as shown in Fig. 10-1.

1. Nut M B (4) 9. Bracket

2. Spring washer B 8 (4) 10. Bolt M 6 (2)

3. Oil filler tube 11. Spring washer B & (2)

4, Ol dipstick 12, O-ring

5. Capscrew 13. Connecting piece with O-
6. Spring washer ring

7. Air deflector plate 14, Transmission assembly
8. Ground strap {complate)

1

Flg. 10-1. Main parts of the lransmission separaled

15.
16.

17

18.
14.

21.
22.

Gasket

Aacuum unit

J=ring

Cover for breather pipe (2
Final drive {complete}
Turbine shaft

Purnp shaft

Torgque converter
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1. Transmission case a.
2. Nut for adjusting screw 10
3. Adjusting scraw lor 2nd 11.
gear band 12.
. Adjusting screw for 1st 13.
gear band 14.
Spring washer B 6 {3) 15
Bol M G x 35 16.
ATF pump 17,
2nd gear band 18.

.
6.
7.
a

I
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3. Cover the converter hub opening and the final drive 10.2 Disassembling and Assembling
housing to prevent dirt from entering. Take the Automatic Transmission

transmission itself to the workbench.

NOTE ==

A spacial stand is used in Authorized YW
Dealers’ shops to hold the transmission whila
the transmission case and final drive housing
arg separated and to hold the transmission
for subsequent repair.

Study Fig. 10-2 carefully so that you become familiar
with the correct names for the wvarious parts. These
names will be referred to frequently on the following
pages. The illustration also shows the order in which you
will remove the planetary gearset and related parts from
the transmission case. Keep them in order for future
assembly.

Fig. 10-2. Disassembled planelary gear system. The
bearing flange bolts o the transmission case

1d 15

Thrust washer 1 19. Planetary gear set

Direct and raverse cluich 20, Shim(s)

Thrust washer 2 21. Thrust washer &

Thrust washar 3 22. 1st gear band

Forward clutch 23. Suppor! fork

Thrust washer 4 24 Annuldus gear with one-way
Clutch hub clutch

Driving sheedl 23. Gaskel for bearing flange
Sun gear, small 26. Bearing flange

Thrust washer 5 27, Socrew M 6 x 15 (2)

18
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To disassemble:

%

Hold the transmission in a stand, as shown in Fig.
10-3. or secure it to the workbench.

Flg. 10-3. Baaring flange for planetary gearset. Trans-
mission casa 15 hald on a repair stand

Remove the countersunk bearing flange screw(s).
Later transmissions have only one screw,

Using a shde hammer and puller hook, as shown in
Fig. 10-4, pull out the bearing flange.

Flg. 10-4. Using slide hammer 1o pull baaring flange

4. Loosen brake band adjusting scraw. Lift out the 15t

gear band, the annulus gear with one-way clutch,
and the planetary gearset.

19
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Record the number and thickness of shims
you find in the gearsel

5. Remove the driving shell, the small sun gear, the
clutch hub, and the forward clutch.

. Take out the direct and reverse clutch and the 2nd
gear brake band. Remove the pump bolis and lift
out the ATF pump. (If you are also removing the
transmission pan, keep these bolts separate from
the bolts you will find in the valve body.)

To assembile:

. Insert the pump in the case so that the single lug

and the part number face upward (see Fig. 10-5).
Insert the five pump bolls together with the spring
washers and screw them in by hand to uniform
fightness. Finally, tighten the bolis to 0.4 mkg (3.0
ft. Ib.).

4

Fig. 10-5. ATF pump installed. Lower arrow indicates the
lug that must tace upward. Test the installation
by turning the pump as shown by curved ar-
oW,

Turn the pump with the pump shaft, It should turn
smoothly and easily.

. slhide thrust washer 1 for the direct and reverse

clutch over the pump housing and engage the
washar on the lug.

Install the 2nd gear brake band and turn the ad-
justing screw until it enters the recess in the band.

. Install the direct and reverse clutch and press it

down in the case until the clutch bears on the
thrust washer.

. Put grease on thrust washers 2 and 3 and stick

them to the inside of the forward clutch (see Fig.
10-6). Install the forward cluteh in the case.
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Fig. 10-6. Thrus! washer 3 (arrow A} and thrust washer Fig. 10-8. Transmission parking lock. Arrow indicales
2 {arrow B) in forward clutch. the pawl, which snaps into carrier nofches

7. Use a screwdriver 1o align the internal splines of
the forward cluich plates to receive the hub. 10.3 Adjusting Axial Play

8. Stick thrust washer 4 on the forward clutch hub

. § A | f 0.45 1o 1.05 018 to .041 in.} i -
with grease. Insert the hub into the clutch splines. o A N apen

fied for the planetary gears and clutches when installed in
9. Install the drive shell and the small sun gear. En- the transmission case. It may be necessary to install
gage the skirt notches with the lugs on the direct shims to bring the axial play within this range
and reverse clutch drum.

10. Insert thrust washer 5 between the large planet
pinions so that the projecting shoulder faces the
small sun gear, as in Fig. 10-7.

To adjust axial play:

1. Measure to find dimension a as shown in Fig. 10-9.

ﬁ‘_: i (o —— ;._. ¢ - : i

//// ?I' S N
o o = EEEE & :

Fig. 10-7. Thrust washer § for large sun gear. Shoulder
{arrow) should face the small sun gear. Fig. 10=8, Dimension a, For.this measurement the gasket
between the transmission case and the gear-
sl bearing flange must be in place on the

11. Install the planetary gearset. All the paris are cor- sealing surface. Dimension a is the distance
rectly installed if the planet carrier and parking from this gasket 1o the planetary gear carrier.
lock pawl are aligned axially, as shown in Fig. Ir this first step, use a depth gauge 1o measure
10-8. the distance from case rim 1o planet carier.

20
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2. Measure the distance between the rim and the 7. Slip the 1st gear brake band with support fork over
gasket on the sealing surface. Subtract this mea- the annulus gear. Turn the adjusting screw into
suremant from the previous one to obtain dimen- the fork.
sion a.

8. Install the bearing flange and gasket. Tighten the
3. Measure dimension b on the bearing flange, as SCrews.
shown in Fig. 10-10.

10.4 Adjusting Brake Bands

The transmission must be in a hornizontal position for
these adjustments. If the transmission is not horizontal,
your adjustments will be inaccurate.

To adjust:

1. Center the 2nd gear brake band by tightening the
adjusting screw to a torque of 1.0 mkg (86.8 in. Ib.}.

2. Loosen the screw and retighten it to a torque of 0.5
mkg (43 in. Ib.).

3. From this setting, back the screw out from 1% to 2
turns and secure the screw with the locknut.

4. After adjusting the 2nd gear brake band, use the
same procedure for adjusting the 1st and reverse
gear band, but back the screw out 34 to 3\, turns
instead. See Fig. 10-11.

Fig. 10-10. Dimension b on the lransmission bearing
flange. Nole thal the measurement is taken
from the mating surlace near the rim of the

flarnge.
4. Subtract b from a to obtain the axial play, called
dimension x

5. From Table b select the shims that will adjust the
transmission to the specified axial play.

Table b. Axial Play

Computed "x" Value Number and Thickness of
il Fig. 10=-11. Torquing 15t and reverse brake band adjus!-
1.95-2.25 mm Thrust washer only ing screw. Arrow indicates 2nd gear brake
{ 077-.089 in.) band screw.
2.25=2.65 mm one 0.4 mm (0157 in)
0BY9- 104 in.
': L 10.5 Installing Final Drive
2.65=2.05 mm two 0.4 mme (L0157 in) on Automatic Transmission
(104-,120 in.)
3-1[’;[:3-14?;“ BN T L TR For this procedure the transmission should be in a ver-
ket I tical position on a repair stand.
3.45-3.85 mm ore 0.4 mm {0157 in) and
(.136-.152 in.) arne 1.2 mm {0472 in)
CAUTION ===
When moving or carrying the fransmission,
6. Place the gearset shims under thrust washer 6 and do not use the filler tube as a handfe. You
install the annulus gear with one-way clutch. could bend if or cause a leak.
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To assemble:

1.

Inspect the chamfer on the transmission case. He-
move any burrs, dirt, or rust.

Dip the O-ring in ATF.

Place a new paper gasket on the transmission case
sealing surface and carefully set the final drive
housing on it. Be careful not to crush or otherwise
damage the O-ring when you install the housing.

. Tighten the four attaching nuts diagonally to 2.0

mkg (14.0 ft. Ib.).

. Insert the pump and the turbine shafts. (The splined

end of the turbine shaft goes into the transmission. )

. Set the converter in place over the end of the tur-

bine shaft, turning the converter clockwise and
counterclockwise until it engages the turbine shaft
splines.

10.6 Disassembling and Assembling

ATF Pump

A shaft extending forward from the torque converter
through the hollow turbine shaft drives the transmission
pump shown in the exploded view of Fig. 10-12. Any time
you have occasion to remove the pump, inspect the
hausing, both gears. and the cover plate carefully for
wear and damage.

Flg. 10-12. ATF pump

Technical Service Information

To disassemble:
1. Remove the two slotted M 4 x 6 screws from the
cover plate and take it off.

2. Remove the ball valve and ball spring, the inner
gear, outer gear, and drive plate.

3. Use needle nose pliers to unhook the piston rings,
as in Fig. 10-13, and remove the rings.

Fig. 10-13. Removing clutch peston rings from pump

Sorew M 4 % 6 (2) 4. Inner gear 7. Ball spring
2. Cover plale 5. Quter gear 8. Pump housing
3. Drive plate & Ball 11 mm dia 9. Piston rings (4)

2e

i e ——
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To check pump: To disassambile:
1. Clean all parts thoroughly. Blow out the fluid pas- 1 Use a screwdriver to pry out the large circlip.
& with com ; :
Sages Wih: comprassac.ay. 2 Take out the pressure plate, the two lined plates,
2. Inspect the drive plate and the piston rings. Re- and the three steel plates.
place if worn or damaged. 3. Putthe clutch on a press and force down the spring

3. If the pump housing, gears, or cover plate are worn plate until you can pry out the small circlip.

i
0. FImagad. raplacy e pUmp. 4. With a twisting movement, pull the clutch piston

with return springs out of the clutch drum. Take off

To a ble: the piston seal and the clutch drum seal.

5 Use a press to pull the drum bushing (Fig. 10-15).

1. After lubricating all parts thoroughly with ATF, in-

slall the gears and the drive plate. Be sure that the

drive plate is in the posilion shown in Fig. 10-12,
with the long hub side toward the pump body.

2. Insert the spring for the ball valve and the ball.
3. Screw on the cover plate.

4. Insert the pump shaft and turn the drive plate by
hand in a clockwise direction to check the installa-
tion. Improper assembly or excessive torque on the
retaining boits are the usual causes of binding.

10.7 Disassembling and Assembling
Direct and Reverse Cluich

The direct and reverse clutch and the 2nd gear brake
band that operates against the clutch drum are shown in
an exploded view in Fig. 10-14. Become familiar with the
part names. They are used frequently in the disassembly
and repair procedures which follow this illustration,

Flg. 10=15. Remowing clutch drum bushing. Phantom
drawing (dashed lines) shows extractor

Fig. 10-14. Direct and reverse clulch. Note that two steel
clutch plates are inslalled together in the
rmedclie of the clulch pack, separated from the
third by a lined plate.

1 2nd gear vake band & Clulch drum saal 10, Circlip {small)
2. Clutch drum bushing B, Clutch piston seal 11, Plate (steal) {3)
3. Adjusting screw with large 7. Clutch piston 12, Plate (lined) (2}
dog point 8. Relurn spring (18) 13. Pressure plate
4. Clutch drum 8. Spring plate 14. Circlip {large)
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To check clutch:

1. Look for wear or damage on the friction surfaces of
the piston and the clutch drum and in the grooves
in which the steel clutch plates ride.

2. Check the ball valve for freedom of movement.
Make sure the drilling is clear.

3. Inspect the steel clutch plates. Replace any plate
that is scored or grooved.

Fig. 10-16. Front clutch lined plate. The wallled surface
4, Check the lined plates. Replace any plate that is of the lining distinguishes these plates.
worn, damaged, or burned.

5. Check the 2nd gear brake band. Replace it if worn, 4

. Install the clutch lined plates and the steel plates.
damaged, or burned.

The order is important. Check your work by refer-
ring to Fig. 10-14.

To assemble: 5. Install the pressure plate and the large circlip. The

tolerance range for the thickness of the plate is 6.15
to 6.30 mm (.242 to .248 in.). The thickness of the
circlip is specified at 1.7 mm (067 in.) only.

1. Install new seals on the clutch drum and the piston.
The seal lips must point into the drum toward the
source of hydraulic pressure.

6. Press a new clutch drum bushing into place using

2. Lubricate the seals well with ATF. Insert the piston an appropriate tool and a hydraulic press.

into the drum with a twisting motion.

3. Insert the 18 return springs and the spring retainer

plate. Press the parts together on the repair press 10.8 Disassembling and Assembling

until you can snap the small circlip into its groove, Forward Clutch
MNOTE — The forward clutch transmits torgue from the con-
The lined plates for the front clulch have waf- verter turbine to the direct and reverse clutch and the

fled surfaces, shown in Fig. 10-16. Do not

confuse them with the forward clutch lined

plates, which have grooved surfaces. New

lined plates should be soaked in ATF fluid for

al least an hour belore instaliation, Fig. 10-17. Forward clutch disassarmbled. Note that the
steel plates in this clutch are separated. The
outer circlip is a selective fit.

large sun gear. Fig. 10-17 gives an exploded view.

1. Clutch drum 2. Diaphragm spring 9. Plate (slael) (2)
2. Piston seal (large) 6. Spring circlip (2 mm hick) 10, End plale

3. Clutch piston 7. Pressure plaie 11. Cuter circlip

4. Piston seal (small) B. Plate (lined) (3}

8 11

/
/

/

|
|I.

&
-‘ll'h
E 5 -.I i
4
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To disassemble:

1.

Pry out the outer circlip with a screwdriver and re-
move the clutch plate pack.

Pry out the spring circlip. Remove the diaphragm
spring.

Withdraw the piston from the clutch drum, then re-
move the small and large piston seals.

To check clutch:

T

shake the drum_ If the drilling shown in Fig. 10-18B is
clear, you will hear the ball valve rattle.

Fig. 10-18. Ball valve (arrow) in clutch drum

2. Check the diaphragm spring. When the piston is in-

stalled, the spring should reach at least to the lower
edge of the circlip groove.

3. Inspect the steel clutch plates. Replace any plate

that is scored or grooved

4. Look for signs of burning and wear on the lined

plates. Replace damaged plates

To assemble:

;i E

Install new piston seals. The seal lips must point
into the drum loward the source of hydraulic
ﬂl’EESUJ’E.

Lubricate tha seals weall with ATF. Insert the piston
into the drum with a twisting motion.

Install the diaphragm spring with the curved side
toward the piston. Use only a 2-mm (.079 in.) thick
circlip with a lug to retain the diaphragm

NOTE ==

The diaphragm spring should be under some
lansion when the circlip is installed and it
should not be easy to snap the circlip into its
groove. If insertion of the circlip doas not put
the diaphragm spring under tension, replace
the spring.
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4, Install the pressure plate with the chamfered side

5.

toward the diaphragm spring.

Soak new lined plates (Fig. 10-19) in ATF for at
least one hour. Used plates can merely be lubri-
cated with ATF belore reinstalling.

Install lined plates alternately with steel plates.

Fig. 10=19. Forward cluich ined plate. Nole 1he concen-
fricalty grooved surface of liming

. Install the end plate and outer circlip. The specified

thickness of the end plate is 6.15 to 6.30 mm (.242 to
248 in.).

Using a feeler gauge, check the clearance between
the end plate and the outer circlip, as in Fig. 10-20.
The clearance should be from 0.80 to 1.20 mm (031
to .047 in.). Select a circlip to give this fit. Table c
lists the circhps available at Authorized VW Dealers.

Flg. 10=20. Measuring forward cluich end play. LUse a
fealer gauge o measure clearance a be-
tween the end plate and the large outer cir-
clip.
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Table c. Circlip Thickness

Thickness Parl No.
1.50 mm (0590 in.} N3 323157 D
1.70 mm {.0669 in.} 003 323 157

2.00 mm (.0787 in.)
2.30 mm {0905 in.)
2.50 mm (0984 in.)
2.70 mm {.1063 in.)

003 323 157 A
003 323 187 C
003 323 157 B
003 323 157 E

10.8 Disassembling and Assembiling
Annulus Gear

The annulus gear assembly includes the annulus gear
with the one-way clutch and the 1st gear brake band. Fig.
10-21 gives an exploded view of the assembly. Become
familiar with the part names. They are used in the foliow-
ing text. The annulus engages the small pinions of the
planetary gear set

5, Spring spacers and rollers
{10 each)
6. Cne-way clulch inner ring

1. Support fork

2. Adjusting screw

3. 1st gear brake band
4. Annulus gear

Flg. 10-21. Annulus gear. The adjusting screw for the 151
gear brake band goes through the fransmes-
sion case into a recess in the support fork on
the end of the band. The spring spacers and
roflers are parl of the one-way clutch assem-
Laly

To disassemble:

1. Pull the inner ring of the one-way clutch out of the
annulus gear.

2. Take out the 10 rollers and 10 springs.
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To check gear:

1. Look for scoring and other signs of wear on the
annulus gear, all the gear teeth, the outer ring, the
gne-way clutch hub, and the rollers. Replace dam-
aged parts.

NOTE —

The one-way clutch must be in perfect condi-
tion if it is to hold the annulus against the
turbine shaft rotation

2. Inspect the 1st gear brake band. Check the lining
for burning and excessive wear. Remove any em-
bedded bits of metal. Check the operating parts for
wear

To assembile:

1. Insert the inner ring of the one-way clutch in the
annulus, Then insert the 10 rollers into the space
between the one-way clutch inner ring and the an-
nulus gear assembly.

2. Put the spring spacers between the lugs and the
rollers. As you look down on the gear the installa-
tion sequence should be: lug, spring, roller, lug,
spring, roller . . . and so on.

3. Install the one-way cluich on the bearing flange so
that the splined part of the flange meshes with the
mner rng.

4. To check the locking effect and the direction of ro-
tation, try to turn the cluich both clockwise and
counterclockwise (Fig. 10-22).

Flg. 10-22. One-way clutch. When installed on the bear-
ing flange, the clulch turns in direction A bul
holds in direction B.
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10.10 Planetary Gears

The planetary gearset should not be disassembled,
The planetary pinions run on needle bearings on peenead-
in shafts that can be properly installed only at the factory.
The gearset is shown in Fig. 10-23,

MNOTE m—

Worn or damaged gearsets must be replaced
as a unit since individual parts are not
supplied,

1. Smail sun gear 4. Large sun gear
2. Planet carrar 5. Small planet pinion
3. Large planel piman b. Annulus (nng) gear

Filg. 10=23. Planetary gear system with annulus removed
The annulus engages the small pinions only.

To check:

-

. Inspect all gear teeth and thrust surfaces
Check the backlash in meshing gears.

Check the radial play of the planetary gears

ol

Examine the flange of the parking lock for wear,
Remove any burrs,

5 Check the internal splines for wear. Replace worn
parts.

10.11 Parking Lock

Disassembly of the parking lock requires removal of
the transmission pan and the valve body. Read the in-
structions for those procedures before you start this task.
The position of the parking lock relative to the planetary
gearset is shown in Fig, 10-24,
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Fig. 10-24. Parking lock in engaged position. Shape of
the noiches around the edge ol the planet
carrier is designed 1o refain the pawl firmly
with the vehicle staticnary, but 10 1orce the
paw! from engagement if tha selector faver s
accidentally moved 1o P while the car is roll-

||-I'g'.

To disassembile:

1. Remove the transmission pan and the valve body
(Fig. 10-25). Unscrew the threaded pin for the oper-
ating lever. Take off the E-clip and remove the lever

N N -

Pawl pan B. Q-nng

Return spring 8. Retaining bolt

FPawl 10. Spring washer B &
Threaded pin 1. Manual valve lawvear
Chperating lever 12, Washer & 8.4
E-clip {2) 13. Sefl-locking nut M 8

Cable bever and shaft

Fig. 10-25. Parlung lock assermnbly. The view is from be-
lowe. The engine would be to the left
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2. Drive out the pawl pin. Take off the pawl and the
return spring.

3. Remove the self-locking nut from the manual valve
lever, then press off the lever.

4. Remove the retaining bolt and take oul the cable
iever and the shaft.

To assemble:

1. Install the lever shaft using a new O-ring. Install the
manual valve lever logether with a washer and a
self-locking nut. Tighten the nut to 0.6 mkg (4.5 fL.
Ib.). Insert the retaining boll together with a spring
washer,

2. Incart the pawl together with a return spring. Hold
the pawl away from the planet carrier and drive in
the pawl pin.

3. install the operating lever and then the E-clip.
Tighten the threaded pin to 2.5 mkg (18 fi. 1b.).

4. Check the operation of the parking lock. Reinstall
the valve body and the transmission pan.

Technical Service Information

11. FiNAL DRIVE

The final drive consists of two flanged shafts that are
coupled to the rear wheels, the differential gears, the ring
gear and drive pinion, and the differential carrier that con-
tains these parts. The differential gears and the ring and
pinion used with the automatic transmission are entirely
different from those used in the four-speed fully synchro-
nized transmission. The differantial carrier is bolted inside
the tinal drive housing and is easily removed. All adjust-
ments to the final drive gears may be made on the differ-
ential carrier and the carrier then bolted back inside the
tinal drive housing. Fig. 11-1 shows the disassembly re-
quired to remove the differential carrier,

Fig. 11-1. Final drive in exploded view. After removing
the governor and flanged shafts the differential
carner can be unbolled and laken out of the
final drive housing.

1 I o ] 2 (1

1. Pimon ol seal 6. Spring clip 11. Differantial carrier

Z. Flanged shaft oil seals (2) 7. Governor cover 12. Differential carrier gasket
3. shims (2} 8. Governor 13. B & lock washar

4. Flanged shatt (right) 9. Flanged shafl (leit) 14. M B nul

5. Flanged shaft bolis (2) 10, Final drive housing
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11.1 Removing and Installing

Differential Carrier

Because dirt will invariably enter the transmission and
difficulty may be encountered during reinstallation, it Is
recommended that you do not attempt to remove the dif-
ferential carrier while the transmission is mounted in the

car.

To remove:;

B.

7.

Take out the torque conwverter. Pull out the pump
shaft and turbine shaft,

Separate the final drive housing from the transmis-
510N CASe.

Secure the final drive housing to the assembly
stand.

. Remove the governor.

Remove the flanged shafts.

On 1970 and later cars, the flanged shafls
can be withdrawn after removing the socket
head bols from their centers as was shown
in Fig. 11-1. On earlier cars, the flanged
shafts come out with the side covers after the
side covers are unbolted. See Fig. 11-2.

1. Circlip 4, Ol seal
2. Thrust washer 5. Flanged shaft
3. Side cover

Fig. 11-2. Early llanged shall. 1968 and 1969 cars have
flanged shalts retained in side covers, Laler
cars have no side covers and the flanged
shalls are rataned by bolts

Remove the nuts holding the differential carrier in-
side the final drive housing.

Pass a long threaded shaft through the hollow
drive pinion and secure the shaft with nuts and
washers at the transmission end.
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8, Attach a slide hammer to the threaded shaft and
use the hammer to pull the differential carrier free
of the housing, as shown in Fig. 11-3.

Fig. 11-3. Pulling differential carrier. The slide hamimear
held in the pinkion with the long threaded shatl
can alsg be wsed to ift the carrier from the
housing

9. Check the pinion oil seal. Pry it out if faulty.

10. Check the governor oil seal and O-ring. Replace
them if necessary.

A hook-shaped tool can be usad 1o remove

the governor shaft seal if the transmission s

installed in the car. If you disassemble the

fransmission, you can drive out the seal with

a drift.

11. Check the flanged shaft oil seals in the final drive
housing and replace them if cracked or worn,

On early model transmissions having the

flanged shafts retained in the side covers, it is

necessary to take off the circlip holding the

flanged shaft in the cover and remove the

flanged shafl to inspect the oil seal. The oil

seal is pressed into the side cowver. It is al-

ways best to replace the seals.

To Install:

1. Coat the outsides of the flanged shaft seals with
hypoid oil and press them into the side covers or
final drive housing. Pack the seal lips with lithium
grease.

2. On early transmissions only, install the flanged
shafts in the side covers and install the snap rings.

3. Drive in a new governor oil seal. The seal lip must
point outward, toward the governor. Use a proper
seal-driving tool.

4, Use the proper sleeve-type driver to press in the

pinion oil seal. Have the seal lip toward the final
drive. Seat the seal flush with the housing.
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10.

NOTE =———

The proper selup for driving in the pinion
seal i1s shown in Fig. 11-4. Prior to January
1971, the drive pinion seal was installed with
the sealing lip toward the transmission. If you
replace one of these earlier installations, put
the new seal in with the lip toward the final
drive,

Fig. 11=4. Driving in new pinion seal This is a very criti-
cal zeal, so makeshift installalion methods
shiould nof be used.

Fut a new paper gasket over the studs in the hous-
ing before installing the differential carrier.

Lower the differential carrier onto the studs in the
final drive housing using the long threaded shaft
passed through the drive pinion.

FPut spring washers and nuts on the studs and
tighten uniformly by hand. Then, working diag-
onally, torque the nuts to 0.8 mkg (6 ft. Ib.).

Install the flanged shafts, using a new gasket un-
der the side covers on early transmissions.

NOTE ==
The long shaft goes on the left side of the
fimal drive.

Torque the socket head flanged shaft retaining
bolts to 2.5 mkg (18 #t, ib.).

On the earlier type transmission, put the spring
washers and nuls on the side cover studs and
tighten them uniformly by hand. Working diag-
onally, torque them to 0.8 mkg (6 #. Ib.).
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11.
12
13.

14.

156,

16.

17

18.

Information

NOTE m—

Flanged shafts with two spline designs were
used in the years covered by this Manual.
The spline angle was changed from 45° to
0% and the number of splines from 34 to 33,
Make sure the splines match if you replace
either the fianged shafts or the differential
side gears.

Install the O-ring for the governor cover.
Install the governor and the cover.

Clean the mating surfaces of the final drive hous-
ing and transmission case. Install a new gasket
and U-rings and reinstall the final drive on the
transmission.

NOTE =

Always remowve burrs, corrosion, and dirt
from the chamfers around the studs betore
installing the O-rings. Dip the O-rings in ATF
prior to installation. Be careful not 1o crush or
tear the rings during assembly.

Working diagonally, tighten the nuts on the four
studs to 2 mkg (14 fi. Ib.).

Insert the transmission pump shaft and the turbine
shaft. The end of the turbine shaft with the short
pilot ahead of the splines should point toward the
fransmission,

NOTE ==
The shafts must turn easily by hand. Check
this by turning them in both directions after
installahon.

Install the ATF filler tube, the air deflector plate,
and other external parts.

Install the torque converter, Turn it clockwise and
counterclockwise until it engages the turbine shaft
and pump shaft splines.

CAUTION =

if the converfer comes pari way off iis sup-
port tube, or if the converter is again re-
moved affer installing i, the ransmission
pump shaft may come along with It far
anough to disengage the shaft splines from
the pump drive plafe. Unless the pump shaft
is then reinserted in the spiines by hand, the
next oparation of the transmission may dam-
age the pump. To correct the damage would
require complete removal and disassambly of
the aulomafic transmission.

Secure the torgue converter in the transmission
with a retaining bar to prevent the converter from
falling out prior to installation of the engine.

Pema——
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11.2 Disassembling and Assembling
Ditferentail Carrier

The differential carrier assembly is shown in the ex-
ploded view in Fig. 11-5, Become thoroughly familiar with
the names of the various parts. They will appear fre-
quently in our description of the disassembly and assem-
bly procedures you must use when servicing the final
drive,

CAUTION m—

b not proceed with disassembly unfil you
have marked the adjusiing ring positions for
accurale refocalion during assembly,

Fig. 11-5. Differential carrer assembly

Technical Service Information

The procedure you will follow in disassembling the di-
ferential carner depends on whether or not you intend to
adjust the ring and pinion gearset. When you do not in-
tend to adjust the ring or pinion, you begin by recording
the ring gear backlash. (This job will be described later))
Next, carefully mark the positions of the pinion adjusting
rnng and the two ring gear adjusting rings. During reas-
sembly the rings are returned to these marks and the
backlash adjusted to the figure recorded earlier.

Converter soal
Dwfierantial carner
Pinion seal

Taperad rolier

bearing /outer race (2)
Lockplate for ring gear
adjusting nng (2)

Governior drive gear
Fin3x 24

Lockplate for pinion
adjusting ring

4 Bolt M6 x 10 (3)

10. Spring washer B 6 (3)

11. Tapered-roiler
19 bearinginner race (2}
12. Pineon shim
13. Pimon
14 Finion adjushng ring
ha 13, Hing gear adjustireg ring (2)
6. Tapered-rodler
beanng. outer race (£}
17, Bearing cap, lell

B Lany —

=] Lr

oo

18. Taperad=rodier
bearing /inner race {2)
3. Cafferential housing

20. Bearing cap, right
Bolt b4 10 x 42 (4

11
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To disassemble:

G 1

Mount the assembled differential carrier in a suit-
able holding device.

Remove the lockplates that hold both ring gear
and pinion adjusting rings. Do not reuse the
lockplates.

Remove the four bearing cap bolls and take off the
bearing caps. Remove the differential assembly
from the carrier.

With a special wrench, unscrew the pinion adjust-
ing ring and take out the pinion

Knock out the pin that secures the governor drive
gear. Remove the gear.

. Use a threaded extractor with a special ring-re-

moving tool to pull the outer race of the pinion
tapared-roller bearing out of the converter end of
the carrier. Fig. 11-6 shows the setup.

Fig. 11-6. Satup for pulling the outer race of the pinion
tapered-roller bearing from converter end of
carrer. aleeve on threaded spindle of extrac-
tor expands inside the bearing race and en-
ables the race to be pulled from carrier

. Use a hooked-shaped tool to pry out the drive pin-

ion seal as shown in Fig. 11-7.

8. Pry out the converter seal as in Fig. 11-8

With the setup shown in Fig. 11-9, press the pinicn
tapered-roller bearing outer race out of the adjust-
ing ring.

NOTE =

In model year 1969, a strengthened pinion
gear was introduced. The new shape re-
quires a different setup for pressing off the
inner race of the tapered-roller bearing. Fig.
11-10 shows the setup for the early version.
Fig. 11-11 shows the setup for the post-1969
version. With either it is difficult to aveid ruin-
ing the bearing.

Technical Service Information

Fig. 11-7. Prying oul drive pinion Seal. A special lever
with a hooked end is used for this operation in
YW shops

11-8. Prying out converter seal with lhe spacia
Rooked lever

Filg. 11-9. Fressing out the ouler race.
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10. Press the tapered-roller bearing inner race off the To assemble:
pinion with the setup shown in Fig. 11-10 or Fig.
11-11. 1. Insert the governor drive gear. Drive in the retain-

ing pin.

2. Press the differential carrier down on the torque
converter oil seal, as shown in Fig. 11-12,

Fig. 11-10. Press setup for prassing off inner race of pin-
ion tapered-bearing in early version.

Fig. 11=12. Pressing carrier onio converter seal.

3. Drive in the pinion seal, as shown in Fig. 11-13.

Fig. 11-11. Separalor device for pressing off late-type in-
ner race of pinion fapered-baaring

NOTE =—

If you intend to replace some part or parts
when you assamble the carrier, first read 11.5
Adjusting Pinlon and 11.6 Adjusting Ring
Gear for instructions regarding necessary
additional work. Replacement of a part will
require readjustment of the final drive
gearset, Fig. 11=-13. Seating the pinion s=al with a seal driver.
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4. Press the outer race of the pinion tapered-roller 6. Heat the pinion tapered-roller bearing inner races
bearing into the differential carrier, as illustrated in to 100°C (212°F). Start them on the pinion. When
Fig. 11-14. the races have cooled, seat them completely un-

der 3 tons (2721 kg) of pressure (see Fig. 11-186).

Flg. 11-14. Seating ouler race of pinion lapered-rolier
bearing in differential carrier

5. Heat the pinion adjusting ring to 100°C (212°F) Flg. 11-16. Pressing cooted bearing inner races onta the
and install the tapered-roller bearing outer race in pindon.
it. When the adjusting ring has cooled, seat the
bearing race completely under 3 tons (2721 kgj of
pressure (see Fig. 11-15). NOTE s
Be sure 1o il all taperad-roller bearings thor-
aughly with hypoid oll before you install them
in the differential carrier.

NOTE =

Before you proceed with final assembly of the
ditterential carrier, read 11.5 Ad|usting Plnlon
for instruction on the selection of S, shims for
adjustment of the pinion. Install all replace-
ment S, shims behind the outer bearing race,
not under the inner race. Only in factory as-
sambly are shims installed under the inner
race.

7. Install the correct thickness of S, shims behind the
ouler beanng race.

[w ]

Install the pinion. If you have not replaced any
parts. screw in the adjusting ring to line up the
marks you made during disassembly. Lock the
ring.

9 Install the differential in the differential carrier

Fig. 11-15. Pressing taperad-roller bearing outer race along with the tapered-roller bearing outer races
into the pinion adjusting ring and adjusting rings.
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10. Install the bearing caps. Torque the bolts to 6.0
mkg (43 f. Ib.) as in Fig. 11-17.

11. Use a special wrench to turn the adjusting rings to
adjust the bearing preload and backlash. If you are
reinstalling the original parts, set the rings to the

12.

CAUTION =——

Before you tighten the bearing cap bolts fully,
be sure that the adjusting rings are correctly
located in the threads. Otherwise, the threads
will be deformed.

The differential used in the fully automatic transmis-
sion is shown in an exploded view in Fig. 11-18. Part
names from this figure will be used frequently in the in-
structions for disassembly and assembly as well as in the
procedures for making adjustments. Become thoroughly
familiar with these part names before undertaking any

weork

Fig. 11-17. Torguing bolls on the differential carner bear- old.

ing cap

There has also been a change in the mounting of the
flanged shafts, which will be explained later. On all trans-
missions built since 1970, it is necessary to check flanged
shaft axial play, as described in 11.7 Adjusting Flanged
Shaft Axial Play, when replacing differential paris.

reference marks you made before removal. Other-
wise, follow the instructions in 11.5 Adjusting
Pinion.

Secure the adjusting rings with new lockplates.

One of the two available types of plates will fit.

- e

i LA

Bolt for loft flanged shaft
Left Hamgaed shaflt

S, laf

[ apared-roller beanng.
inner race

Bolt and lock washear
Cover far housing

Thrust washer, large
Side gear, el

Mut lor flanged shall bolt
Thrust washer, small

. Differential prrdon

Shaft

Lad
LN

CAUTION ===

If you lack the skills, tools, or a suitable work-
shop for differantial service, we suggest you
leave such repairs lo an Authorized VW
Dealer or other qualified shop. We aspecially
urge you o consuft your Authorized VW
Degler before altempting repairs on a car stil
covered by the new-car warranty.
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11.3 Dissassembling and Assembling
Ditferential

The differential side gears and the flanged shafts are
splined together. In cars covered by this Manual, gears
and shans of two designs are used. The spline angle was
changed from 45° to 30°, and the number of splines re-
duced from 34 to 33. If you replace a side gear or flanged
shaft, make sure the new parl matches the splines of the

Flg. 11-18. Disassembled differential. Early type does not

hawve paris 1, 3, 9, 16 or 18.

s
14,
15,
16,
17
18.

1T 18

Spring pin "

Differential housing

Hing gear

Shim, right

Right flanged shaft

Bolt for right flanged shaft



PanTsc Technical Service Information

To disassemble: 3. Using a lever, and working carefully to avoid dam-
age, pry the cover loose from the housing, as
1. Press the tapered-roller bearing inner races off the shown and described in Fig. 11-21.
differential housing and cover, as shown in Fig.
11-19.

Fig. 11=-21. Prying cover off the differental housing with
a lever. Start the lever in the joint batweean

Fig. 11-19. Selup for pressing tapered-rofler bearings off

differantial housing and cover. the parts, then gradually work around the cir-
cumigrence of the housing
2. Clamp the differential housing in a vise with soft jaw :
: 4. Knock out the sprin n and the shafi,
covers. Take out the ring gear bolts and knock the P

ring gear loose with a rubber mallet. Either put rags 5. Inspect the large and small thrust washers, side
under the ring gear to soften the fall or, as in Fig. agears, pinions, and other thrust surfaces for wear.

11-20, leave three bolts loosened but still threaded

s0 they will catch the gear when it comes loose.
CAUTION ==

If you are going to install during assembly a
naw differential side gear, flanged shaf, large
thrust washer, differential housing, or differ-
ential housing cover, perform the checks and
adjustments described in 11.7 Adjusting
Flanged Shaft Axlal Play. Nof doing so will
cause binding of the flanged shafts or abnor-
mal gear wear. This caution applies oniy fo
flanged shalls heid by a cenlral socket head
boit

To assemble:

1. Install the side gears, differential pinions, thrust
washers, and shaft,

2. Drive in 2 new spring pin. Secure it at both ends by
peening the housing over it

MOTE ==

In order fo obtain a fight it between the ring
gear and differential cover, make certain that
the contact surfaces are clean, level, and
smooth. Use an cilstone 1o polish away burrs

Flg. 11-20. Knocking ring gear loose and pressure marks.
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3. Heat the ring gear to 100°C (212°F) and put it in
place on the housing. Lower it over the two center-
ing pins, as illustrated in Fig. 11-22.

NOTE =

The retaining bols for the ring gear are sup-
plied compiete with lockwashers, FReplace
these bolts and washers whenever you re-
move the ring gear. Do not reuse old bolts
and washers,

Fig. 11=22. Inslaliing heated ning gear on the differential
housing. Mote the centenng guide pin at
gach side of Ihe housing.

4. Heal the differential cover to 100°C (212°F). Install it
on the differential housing.

5. With the ring gear and cover in place on the hous-
ing, tighten the ring gear bolts to 4.5 mkg (32.5 fi.
Ib.), working diagonally as shown in Fig. 11-23.

Flg. 11-23. Torguing ring gear bolis.
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6. Heat the two tapered-roller bearing inner races to
100°C (212°F) and seat them on the cover and
housing. Fig. 11-24 shows the press setup. Apply a
pressure of 3 tons (2721 kg).

Fig. 11-24. Pressing heated inner bearing races home
on the differential,

11.4 Adjusting Pinion and Ring Gear

The pinion and ring gear together make up the hypoid
gearset. In a hypoid gearset the axis of the pinion is in a
different plane from that of the ring gear. Precise meshing
of the two is necessary for silent running and long service
life.

A special testing machine at the factory adjusts ring
and pinion gear mesh. Both gears are stamped with a
matching number obtained from the machine measure-
ments and can be replaced only as a set. Readjust the
ring and pinion gear mesh only when you replace parts
directly affecting the adjustments. For example, if you are
replacing the differential housing, housing cover, or a ta-
pered bearing, you need adjust only the ring gear. If the
pinion bearings or pinion is replaced, you need adjust
only the pinion. If both gears in the set are new or fitted
with new bearings adjust the set as a unit.

The following is the standard gearset adjustment se-
quence: (1) Adjust the pinion tapered-roller bearings. (2)
Adjust and check the pinion depth of mesh. (3) Adjust the
differential tapered-roller bearings and set the backlash.
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On the factory testing machine, a master gauge is ap-
plied to set the initial engagement of the pinion and ring
gear. This setting determines the specified distance R,
between the end face of the pinion and an imaginary ver-
tical line passing through the exact center of the ring
gear (see Fig. 11-25).

A
J— Hh e

__.__+r

T

o

:E e I

R. Master gauge setting 40.55 mm (1.5965 n.)

R Actual setting for particular gearseat

Vo Hypoid offset (distance between gear axes) 43.50 mm
(1.7126 in.}

1 G 333, code lor Gleason gearsal, rabo 9:.33

2 369 malching number for gearset

3 Deviation r given in hundredths of mm, 25 - .25
mim (010 i)

Fig. 11-25. Pinion and ring géar adjustiment for quiet run-
ning. In this representation, the pinion would
move oniy lefl ar right, the ring gear only
away from you and back again. Setting R,
and R and deviation r, as well as other mark-
ings, are vilal 1o proper readjusirment of gear-
Sel.

From the initial setting R, the pinion is moved axially
and the ring gear moved outward from a no-play mesh. A
tolerance range for play (backlash) between the gears is
specified. Hepeat the trial adjustments until you find the
gearsel's position of quiet running and best contact pat-
tern. in that position the measurement from the ring gear
centerline to the end face of the pinion will differ from R,
by a deviation r. The r deviation is stamped on the outer
face of the ring gear as shown in Fig. 11-25.

Fig. 11-26 shows the adjusting rings and pinion shim
in the differential carrier. The shims inserted between the
pinion shoulder and the tapered-roller bearing or be-
tween the bearing and the differential carrier determine R
for the gearset. The pinion adjusting ring determines the
preload on the tapered-roller pinion bearings. The adjust-
ing rings in the differential carrier determine the backlash
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ketween the ring and pinion gears. The adjusting rings
also determine the preload of the differential tapered-
ralier bearings.

5; Shirm lor pincn
5, Screw-in depth of adjusting ring (fing gear and)
S Screw-in depth of adjusting ring {opposite end)

Fig. 11-26. Hypoid gearset shims. Shop adjustments of
ing pinion and ring gear mash require the
shims shown here, 5, and 5; determine nng
gear position. 5; determines dapth of pinwon

angacgeament

Table d lisls the componants of the differential carrier
and shows whether replacement of each part will require
adjustment of the pinion, the nng gear, or both.

Table d. Required Final Drive Adjustmenis

Adjust Ring
Pari replaced Adjusi Gear
Pinion (differential
bearings)

Cillerantial carrier W y
Differeniial lapered-rolier
bBearings A
Adjusting nings tor differential | =
Culferantial housing X
Cwfierential housing cover X
Pinion tapered-roller bearing b4
Adjusting ring for piran X
Finion and ning gear.
Inslallation of new gear sef
requires repacement of
tlapered-roller bearings X b4

PR -—-—:'l

L
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11.5 Adjusting Pinion

In the procedures covering this and other final drive
adjustments you will frequently find tables listing the
specifications and shim sizes needed to perform the
work, The tables contain a number of standard terms and
symbols used to designate gearset measurements. Table
¢ describes all the terms and symbols. S; is the first of
these symbols that you will encounter. Establishing the
thickness of the shim controlling this dimension is an im-
portant part of pinion adjustment.

Table e. Standard Symbols

Symbol Description E Dimension
5 Serew-in depth of adjusting
ring
(ring gear end)
=T Screw-in depth of adjusting
ring
[opposile end)
Sa Shim between lapered roller See table for
bearing and pinion or between | thickness
bearing outer race and
differenhial carrier
Rn Length of master gauge used 40.55 mm
on special testing machine l (1.5985 in.)
[
R Fosifion of pinkone in relationto | B = By + o
centerling of ring gear at
quiatest running point
(neminal dimansion)
r Deviation from He, marked on
gear sel
Swvy Backlash 0. 15-0.25 mm
(.0059- 0098 in.)
Vo Hypoid oifset 42.5 mm
(1.6732 in}
G 933 | Gear sal: G = Gleason; 933 i = 367
= $/33 number of teeth
Ds2 Halt diameler of setling D2 = 10.00 mm
miandral (3937 in.)
Eq Length of seiting gauge VW Eo = 5055 mm
3803 Eo = Ay + D/2 mm (1.9902 in.)
2 Diterence batween mandrel measured in 1./100
and setting gauge i

Pinion adjustment should be carried out in four stages:
(1) measuring the preload on the tapered-roller bearing
races, (2) determining the shim thickness S, required for
the particular pinion/ring gear combination; (3) setting
the pinicn; and (4) checking the adjustment.

NOTE =

Lubricate the bearings only with hypoid oil
during final drive adjustments. Other oils will
run off, leaving the bearings dry.
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Accurate measuring methods at the factory make it
practical to place the S, shim between the pinion and the
tapered-roller bearing inner race. However, trial and error
measurements are needed during repair operations. You
should therefore put the S; shim between the tapered-
roller bearing outer race and the converler one-way
clutch support. This will make it far easier o exchange
the shim for one of a different size if the pinion position
must be corrected, See Fig. 11-27.

The procedures for adjusting the pinion require two
special tools, a torque gauge with adapter and a dial
gauge with holder. The torque gauge is used in measur-
ing the preload on the bearing races.

Flg. 11-27. Pinion 5; shim locations, The factory place-
ment should nol be used after a repair or re-
adjustmant has been made.

Faciory location
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To measure preload: To find 5;:
1. Put the carrier in the holding plate and clamp the 1. Place the dial gauge in the holder on the setting
plate with the carrier in a vise, as in Fig. 11-28 block, as in Fig. 11-29. Set a 1-mm preload and

then zero the gauge.

2. Put the setting mandrel in the differential carrier
with the outer bearing races and the adjusting rings
in place. Attach the bearing caps and tighten the
bolts to 5.5 mkg (40 ft. Ib.). Turn the adjusting rings
to position the mandrel, You should just be able to
turn the mandrel by hand.

Flg. 11-28. Pinion and carrier in vise lor preload mea-
suramant

2. Install the inner bearing race behind the pinion,

Fig. 11-28. Dial gauge on selling block, et 1o zero with

: | inion in t rrier and tighten the ad-
3. Install the pinio he carner and tighte ad SR I e vrioa:

justing ring to remove all axial play.

g, Clamp the !ﬂﬂque gauge adapl'E‘f in the pirion and 3 Set the dial gauge holder on the F:I'iHiEII'I shaft and
attach the gauge. press the holder snugly against the end face of the
5. Spin the pinion rapidly 15 or 20 revelutions in each pinion. (See Fig. 11-30.) Carefully move the holder
direction. until the dial gauge pin rests on the highest point of
the polished cylindrical section of the mandrel

6. While still spinning the pinion, screw in the adjust- Take the reading at that point.

ing ring to bring the torque within the specified tol-
erance (Table 1). Make a note of the exacl lorque
recorded. You will use this value later in adjusting
the ring gear.

Table f. Pinion Turning Torque

Nominal value I cmkg n. Ib.
New bearings | a-12 710
Used bearings - 0-4 0-35
[atter 30 mi. (48 km)] -

In the next stage of the procedure for adjusting the
pinion, use a special mandrel to establish the eguivalent
of the ring gear center line in the carrier. Install the man-

drel where the differential would normally be. Using a dial Fig. 11-30. Mandrel and dial gauge measuring pinion po-
gauge mounied on the mandrel, measure to the end face sition. Gauge pin resls on mandrel while
of the pinion, This is to determine the appropriate S; shim gauge holder is pressed lightly against pin-
thickness for the pinion adjustment. ion,
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4. Look at the stamped coding on the pinion for devi-
ation r of the gearsel. Subtract this r from the mea-
surement you have just taken with the dial gauge.
The difference obtained is called the S, nominal
range. Using the arithmetic described here you can
use this result to find the actual S; shim thickness
needed for pinion adjustment.

CAUTION =

Every number or seffing in the following ex-
ample is imaginary. Using them as specifica-
trons for a car cowld cause serious damage.

A fictitious example will show you how to use the 5,
nominal range to find the Sy shim thickness. For our ex-
ample the following data are given:

r (stamped on the gearset) 0.23 mm
E, (dial gauge input from setting block) 50.55 mm
R, (factory master gauge pinion setting) 40.55 mm
D/2 (half mandrel cylinder diameter) 10.00 mm

Assume the following dial gauge measurement:
e = 1.64 mm

We can now find the required S, shim thickness by
simple arithmetic. We take the value we calculated for the
nominal pinion dimension and subtract it from the actual
pinion dimension we measured without the shims:

52.19 mm
= 50.78 mm
S; = 1.41 mm

Analysis of the step-by-step calculation reveals the fol-
lowing simple formula:

53 )« e
In our example:

Sy =164 — 023 mm
= 1.471 mm

The formula says that you take the gauge reading e
between the pinion end face and the far surface of the
mandrel cylinder (1.64 mm in our example) and subtract
from it the deviation r (0.23 mm in our example) to obtain
S;, which in our example turned out to be 1.41 mm. Thus
the formula requires you to make only one actual mea-
surement using the stampings on the gearset.

Table g gives a list of tha shims that are available to
match the 5, nominal ranges you are likely to find in ac-
tual gearsets. The shim numbers and their replacement
part numbers are included.

NOTE =

When selecting a shim from the table, mea-
sure it carefully al several points with a mi-
crometer. Check the shim for burrs or dam-
age. Use only shims in perfect condition,

Technical Service Information

Table g. S, Shims

5y Actual
[S: Nominal Range | = 0.01 mm| Shim Par
mm (lnch) {+ .0004 No. No.
n.)
0 98-1.02 1.00 1 D03 518 1414
[ 03B5= 0400 {.0395)
1.03-1.07 1.05 2 003 519 1424
{.0a05- 04200 (041 5)
1.08-1.12 1.10 3 003 519 143A
(.0425-.0440) [ 0435)
1.13-1.17 1.15 4 003 519 1444
(0445 - 0450) ( 0455)
1.18-1.22 .20 5 003 519 1454
{ D465~ 0480) {0470
1.23-1.27 1.25 6 003 519 1464
{ 0485- D500) (. 04a0)
1.28-1.32 1.30 7 003 519 1474
¢ 0505-.0520) (0510
1.33-1.37 1.35 B (03 519 1484
{0525~ 0540) {.0530)
1.38-1 .42 1.40 g 003 519 14948
§ 0545- OBED) {0550)
1.43=147 1.45 10 003 519 1504
(.0565- 0S80) {0570}
1.48-152 1.50 11 003 519 1514
[.0585-.0600) (05580
1.53=1 .57 1.55 12 003 519 1524
{ 0600~ 06200 (D610
1.58-1 62 1.60 13 003 519 1534
{ 0B20- 0635) (.0630)
1.63-1.67 1.65 14 003 519 1544
(0640~ 0BE5) {.OB50)
1.68-1.72 1.70 15 003 519 1554
{ 06B0- 0675) (D670

To set and check pinion:

41
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Remove the pinion and pull cut the outer bearing
race.

From Table g select the S; shim of the correct size
to salisfy the equation and install it. Press in the
ouler race again.

Reinstall the pinion and adjust it to give the same
torque that you obtained previously in step 4 of the
procedure for measuring the preload.

Repeat the measurement between the end face of
the pinion and the measuring surface on the man-
drel. (Fig. 11-31 is a cross section of the setup.)
Remember that the gauge pin is haif the diameater of
the mandre! shaft (shaded circle) beyond the ring
gear centerline. If you have installed the correct S,
shim, the dial gauge reading should equal the devi-
atonr = 0.04 mm (0015 in.).
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Fig. 11-31. Gauge holder placed against pinion face with
dial indicator pin agains! mandrel,

9. Lock the pinion adjusting ring. Two different lock-
plates are available. One of them will fit.

11.6 Adjusting Ring Gear

Smooth operation of the final drive requires correct
clearance between the pinion and the ring gear teeth.
The ring gear adjustment includes bringing this backiash
within the specified tolerance.

The adjusting rings under the bearing caps at the
sides of the differential carrier move the ring gear toward
or away from the pinion. When you screw the right adjust-
ing ring out and at the same time screw the left adjusting
ring in, the ring gear is moved away from the pinion,
When you reverse the procedure by screwing the left ring
out and the right ring in, the ring gear is moved toward
the pinion. The complete procedure for adjusting the ring
gear can be divided into three stages: (1) measuring the
pinion torque and adjusting the pinion, {(2) measuring the
iotal torque on the final drive, and (3) checking the
backlash.

Measuring pinion torque and adjusting the pinion are
described in 11.5 Adjusting Pinlon. Measuring the total
torque requires the same tools. You will alse need to
know the exact pinion torque gauged in the earlier proce-
dure in arder to determine the total torque. The dial indi-

cator is used with two special brackets to check
backiash.

To measure toial torgue:

(It is assumed in the following instructions that you
have already adjusted the pinion and that you have made
a note of the axact pinion torque.)

1. With the differential and the ring gear bolted to-
gether and with the roller bearings and the adjust-
ing rings in place, put the differential in the carrier
Attach the bearing caps and tighten the cap bolts to
5.5 mkg (40 ft. Ib.).
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NOTE =

Lubricate the tapered-roller bearings thor-
oughly with hypoid oil. If you use anothar
kind of oil or leave the bearings dry, mea-
surements will be inaccurate.

2. Clamp the torque gauge adapter in the pinion and
attach the gauge. Spin the pinion with the gauge
handle to turn the differential and ring gear 15 to 20
times in each direction.

3. Look in the two [eft hand columns of Table h for the
exact pinion torque you gauged when adjusting the
pinion. Note that new bearing and old bearing val-
ues are different. When you find the entry corre-
sponding to your value, move across the same row
to the right-hand columns for the matching Total
Torque entry.

4. Tighten the adjusting ring opposite the ring gear to
obtain the same torque you found in the Tetal
Torque column in Table h. This procedure is illus-
trated in Fig. 11-32.

Table h. Total Turning Torque

Actual Pinion Torgue |

Total Torque
cmkg (in. Ib.) cmikg (in. Ib.)
MHew Used MNew Used
bearings | bearings bearings bearings
run 30 mil. run 30 mi.
(48 km) (48 km)
8 (10 0 (0.0) 10-12 (B8.5-105) | 1=-3(1.0-2.5)
9 (a0 1{1.0) 11-13 (9.5-11.0) 2-4 (1.5-3.5)
10 (8.5) 2 (1.5) 12-14 (10.5-12.0) | 3-5(25-4.0)
11 {95) 3({2.5) 13-15 (11.0-13.0) | 4-6(3.5-5.0)
12 (10.5) 4 {3.5) 14=16 (12.0-14.0) 2=7 (4.0-6.0)

Fig. 11-32. Using special wranch with screwdrivar lo
tighten ring gear adjusting ring.
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To check backlash:

1. Insert dial indicator (3-mm range) in the special L-
shaped holder illustrated in Fig. 11-33.

Flg. 11-33. Bracke! for measuring backlash. Dial indica-
or reck is flush {arrow) with bracket edge

2. Secure the bracket together with the gauge to the
support plate that holds the differential carrier.

3. Remove the two ring gear bolts at the top of the
gear and install the T-shaped bracket shewn in Fig,
11-34.
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Fig. 11-34. Ring gear rolation being measurad. The indi-
calor pin contacls the plastic brackat slipped
over the ring gear bolts

4. Turn the ring gear until the oauge shows a 1.5mm
(.059-in.) preload
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5. Turn the ring gear clockwise and counterclockwise
to measure backlash, as in Fig. 11-35.

Fig. 11-35. Measuring backlash, The dial indicates the
amount of ring gear rodation.

6. Move the bracket and take readings at four points,
907 apart. Then average the readings. The average
should be Sv, = 0.15 to 0.25 mm (.006 to .010 in.).

NOTE s

If the four readings vary by more than 0.05
mm (.002 in.}, something is wrong either with
the ring gear installation or with the gearset,
Recheck the assembly procedure. Replace
the gearset if necessary,

7. Screw in the adjusting ring opposite the ring gear
while screwing out the other adjusting ring exactly
the same number of turns until yvou obtain a back-
lash of 0.20 mm (008 in.). This is Swv,.

8. Lock the adjusting rings. Two lockplates are avail-
able. One or the other always fits.

11.7 Adjusting Flanged Shaft Axial Play

The flanged shafts, held by central bolts and installed
on 1970 and later cars, float axially in the differential
housing and housing cover. Adjust the axial play when
installing new side gears, new thrust washers, or a new
flanged shaft, housing or cover.

To adjust:

1. Insert the flanged shaft into the differential housing
or housing cover.

2. Place the thrust washer, side gear and nut on the
shaft.
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3. Torque the flanged shaft bolt to 2.5 mkg (18 ft. Ib.).

4. Measure the clearance as shown in Fig. 11-36.
Then select the shim to suit the clearance from

Table I.

Fig. 11=-36. Chacking awial play x with a feeler gauge

Table i. Flanged Shaft Shims

Clearance “'x" Shim Part No.

mm (in.) Thickness

mm {in.)
1.05-1.13 ({.041-044) 1.00 {.0394) | 003 507 401
1.74=120 ([ 045-04T) 1.07 (.0421) 003 507 402
1.21-1.27 (.048-.050) 1,14 {0443) 003 507 403
1.28-1 34 ( 050- 053 1.21 {.0478) o0 507 404
1.35-1.41 (.053-.056) 1.28 ((0504) | 003 507 405
1.42-1.48 ( 056~ 058) 1.35 (0532) | O03 507 406
1.49-1.55 (.059~-.061) 1.42 (.0559) 003 507 407
1.56-1.62 [ .061-.064) 1.4 [.nﬁa?} 003 507 408
1.63-1 69 ( 064- 06T) 1.56 (.0614) D03 507 409
1.70=-1.76 (067 -.069) 1,63 {.0642) 003 507 410
1.77-1.83 (070-072) 1.70 (.0669) 003 507 411
1.84-1 800 072-075) 1.77 (0687 003 507 412
1.81-1.87 (.OV5=-.078) 1.84 [ .0724) 003 507 413
1.98-204 ( O7B=- 080 1.9 (.0753) Q03 507 414
2.05-2.11 (.0B1-.083) 1.98 (. 0780) 003 507 415
212-2.14 { 0B3- 084) 205 (.0B0O7) | 003 507 416

5. Heassemble the shaft in the housing or cover to-
gether with the selected shim. With the side gear
held in, the play must measure 0.05 to 0.15 mm
(.002 to .006 in.)

It is also possible 1o check the flanged shaft axial play
with the final drive and flanged shafts installed in the final
drive housing. This check can be an important part of
troubleshooting final drive noises. With care, it is possible
to replace shims with the transmission installed.
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To check:

1. Install a dial indicator with a 10-mm (.400-in.) range
as shown in Fig, 11-37.

NOTE =—

Tha flanged shaft must be installed with at
least the thinnest available shim in place to
keep the nut for the flanged shaft from con-
tacting the differential pinion shaft.

CAUTION =—

When removing the flanged shafls, do not let
tha shims fall into the final drive. The frans-
mission wouwld have fo be removed and disas-
semibed (o refrieve {frem,

. ¥ ¥YW383/8 §

Fig. 11-37. Checking axial play, shaft installed

2. Move the flanged shaft in and out axially, Read the
axial play on the dial indicator.

11.8 Part Interchangeability

The differential side gears used with 1970 to 1973
flanged shafts that have a bolt through their center can
be installed without difficulty in the 1968 to 1969 transmis-
sion. However, do not install the earlier-type differential
side gears in a transmission having flanged shaftts with
center bolts. The oilder-type gears are thicker and woulid
cause the flanged shaft retaining bolt nuts to contact the
differential pinion shaft. The later-type gears are marked
with a groove around their outermost surface.

The differantial housing and cover used with the later
tlanged shafts cannot be installed in an earlier transmis-
sion unless they are chamfered to a depth of 2.00 mm
(.0B0 in.) with a 45° cutter to provide clearance for the
corner radius on the old-style flanged shafts. If this is not
done, related parts may be damaged during installation
and the flanged shafts will bind, preventing proper differ-
ential operation.
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12. SELECTOR LEVER AND
BOWDEN CABLE

The gear selector control assembly can be unbolted
from the frame tunnel for access to the parts listed in Fig.
12-1. The assembly is usually removed to test or replace
the neutral safety/back-up light switch or to replace a
faulty Bowden cable.

1. Seleclor segment

2. Bowden cahle

3. Neutral salety /back-up lght
conlacts

Flg. 12-1. Selecior control assembly unbolied from the
frame tunnel.

12.1 Removing and Installing
Bowden Cable

The Bowden cable extends from the gear selector
control assembly, through the frame tunnel, to the man-
ual valve lever on the left side of the transmission. A rub-
ber boot covers the cable near the transmission. This
ooot should always be replaced, if it is torn or cracked, to
keep road splashes from entering the cable.

To remove:
1. Take the rubber plug around the cable out of the
frame.

2. Loosen the clamp nut shown at arrow A in Fig.
12-2. Detach the cable.
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Fig. 12-2. Cable connection at transmission. The clamp
nut is at arrow A, the retaining nut &t amrow B,

3. Fasten a long piece of flexible wire to the rear end
of the cable. You will use this to pull the new cable
through the frame tunnel.

4. Push away the rubber boot and remove the retain-
ing nut (arrow B in Fig. 12-2). Push the cable for-
ward out of the subframe.

5. Take off the selector lever knob, remove the cable,
and take up the floor mat. Remove the wires from
the neutral safety switch. Unbolt the gear selector
control assembly and lift it from the frame tunnel.

6. Detach the Bowden cable from the selector
sagment.

Using the long flexible wire, pull the new cable back
toward the transmission. Otherwise installation is the re-
verse of removal. Then adjust the cable.

12.2 Adjusting Bowden Cable

Adjust the Bowden cable when replacing it or when
troubleshooting shows it to be out of adjustment. Many
supposed transmission troubles can be traced to an im-
properly adjusted Bowden cable.

To adjust:

1. Loosen the clamp nut at the rear of the cable.

2. Move the selector lever 1o P.

3. Press the manual valve lever on the transmission
fully to the rear. Turn the rear wheel slightly until the
parking lock engages.

4. Tighten the clamp nut, being careful to keep the
manual valve lever all the way to the rear.
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13. AUTOMATIC TRANSMISSION
TECHNICAL DATA

|I. General Data

! Type/ Transmission Code Final drive Engine Valve body Remarks Manutacturing
model type letter ratlo capacity code letters dates
3 Automatic EB 9:33 1600 B M236 (Fuel Aug. 1968-
injection)
Il. End Play Adjustments IV. Final Drive Adjustment
New Part Installation 1. Preload lor MNew bearings: 14.0-20.0 cmkg (12.1-17 4
i it mm (Inches) drive pinion | in, Ib.)
- bearings —
1. Planetary gear end play 0.45-1.05 (.018-.041) Used bearings: 2.0 ecmkg (1.7 in. Ib.} [more
than 30 mi. (48 km)]
2. Forward clutch and play a 0.80=-1.20 (.032-.04T) Measure backlash and total torgue belore
Lise lined plates with anmdar dizassembly. If tolal lorgue is at least 3.0
grooves only and a pressure plale cmkg (2.6 in. Ib) and pinion forque at least
) _l'l] = 025mm {240 = .010in.) 2.0 emkg (1.7 in. Ib.), mark position of
thick. Mate thickness of circlip adjusting rings and align marks in
_ reassembiy. If pinion forque is less, setl 1o
3. D:rer.:_t ar_‘u::l reverse clutch and play 2.0 cmkg (1.7 in. Ib.) in assembly. Reaplace
a. Circlip thickness for clutch with bearings il play exists,
2 plates 1.70 {061
b. Circlip thickness for clutch with 2. Total preload | MNew bearings: 22.0-24.0 cmkg (19.1-20.8
H 3 plates 1.70=220 {.067T-087) for drive i, 1B}
_ se lined plates with waffled sur- pinion with
| tace only and a pressure plate ditferantial Used bearings: 3.0-5.0 cmkg (2.6-4.3 in
' 630 = 015 mm (248 = 006 in.) Ib.) [more than 30 mi. (48 km)]
! thick
lll. Valve Body Spring Table
| Dimensions
Description Part No. MNo. of |Wire Thickness | Free Length | Coll inner Dia.
Colls mm (in.) (approximate) + 0.3 mm
mm (In.) +.012 In.)
Main pressure valve spring Q03 325 131 165 1.50 {.0590) 68.5 (2 ') 11.90 { 469)
Secondary throttle pressure valve spring 003 325 157 A 12.5 0.B5 {.0335) 20.1 (1 %) 7.35 (.289)
Kickdown valve spring 003 325175 10.5 083 (.0248) 238 (") £.70(.303)
Modulator vahee spring 003 325 185 11.5 080 (.0315) 28.5 (1 ) 7.75(.305)
2nd s 3rd shift valve spring 003 325 207 85 1.00 {.0333) 254 (N 8.00 (.354)
151/2nd shift valve spring 003 325 217 9.5 1.00 {.0394) 23.6 (F%a) B.O0 (315
Thratile pressure limiting valve spring D03 325 227 A 125 1,00 (.0394) 124 (1 %) 7.70 (.303)
Converler pressure valve spring 003 325 247 295 1.25 (.0492) 27.3101 ) 8.13 (.320)
Pressure relief valve spring 003 325 267 15.5 | 0.80(.031 ) 27.T (1 34) 4.70 (.185)
2nd/ 3rd valve spring D3 325 269 45 .20 (.0079) 5.8 (142) 4 30 (.169)
Frimary throfile pressure valve spring 003 325 285 10.5 0.63 { 0248) 36.3 (1 74) 9.00 {.354)
drd/2nd control valve spring 003 325 119 A 15.0 0.56 (02200 24.5 (342) 6.40 (.238)
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V. Automatic Transmission Test Data

Slall Speed (1200-2000 rpm)

Pressure Table
Selector Pressure psi Aemarks
Lever {(kg/cm?)
Position
Primary throttle 42 (3. Increase idle
pressure 45532y | speedto 1000
after Aug. | "Pm wilh
1971 vacuum hase off
and plugged
Main pressure 116-120
(8.2-8.5)
M
Primary throttle 5-B Incraasa wile
pressure (0.35-0.40) | speed to 1000
rprm with
Main pressure 47=50 vacuum hose on
(3.3-3.5)
= Main pressure 95-110
(6.7-7.7)
D Primary throftle a0-42 At stall torgue
pressura (2.8-3.0) speed (lul
throttle) with
Main pressure 114-120 vacuum hose on
(8.0-84]
= Main pressure 213-284
{15.0-20.0)
D Main pressure B7-90 At full throttle
(f.1-6.3) with a road

spaed of over 19
mph {30 kph}

Gear shift speeds In mph (kph)

Gear Parl throtile Full Klickdown
throtile
15t/ 2nd 10-13 17-19 J1=40
(16=21) (ZT-311 (S0=64)
2red/ 3rd 15-17 43-50 54-50
(24=-27) {70-80% {87-95)
3rd’ 2nd 15-12 37-30 55-50
(24-19) {60-49) {B9-80)
2nds 1st 10-8 15-11 Jd5=27
{16=13) {24-18) {56-44)
Vl. Ratios
Gear Ratio
Transmission:
151 gear 2.6
Znd gear 1.59
ard gear 1.0
Revarse 1.8
Comeariar
Maximum torgue mulliplicaton 25
Final drive 3.67
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Vil. Tightening Torques

Description Thread | Grade mkg | fL Ib.

Fluid pump 1o

fransmission case

bl MEx BG 0.4 3.0
Transier péate on valve

body screnw MESx 08 BG 0.35 25
Valve body to

Iransmrssion case

bolt M B x 1 BG |04 3.0
Pan o fransmission

case baolt MEx 125 8G 1.0 7.0
Flurd stramer 1o valve

body screw MEx BG 0.3 2.0
Manual valve

levarscable lever nut M B x 1.25 BG 0.6 45
Cable laver relaining

SCrew MEx1 BG 0.5 3.5
Cperaling lever pin in

Iransamission case MI10x1.5 B 0.6 4.5
Cable bracket on

fransmission case

Dol MEx125 &G 1.5 11.0
Filler lube io

Iransmission case

Eacald b B x| B 0.5 a5
Fressure connacion

plugs in fransmission

Case M 10 %1 — 1.0 7.0
Vacuwm unit in

lransmission case M14 x1.5 - 2.5 18.0
Lock nul lor band

adjusting screw MI12 %175 A5 20 14.0
Air deflector on final

diriver housing bolt Midx15 8 1.0 1.0
[sfferental carrier on

tinal drive housing

rout MG x1 aG 08 6.0
Side cover ffinal drrve

Rousing mut MEx1 ac 0.8 6.0
Starter Sfinal dinea

housing nul Milx15 a5 2.5 18.0
Bearing cap/differential

carrier bolt MIOx15 10K 6.0 43.0
Ring gear /difterential

housing bolt M39x1 10K | 5.0 J6.0
Transmission

casa/sfinal drive

housing nut MAxY 125 B 2.0 14.0
Corverler fo drive plate

bolt MEBx 1.25 BG 2.5 18.0
Crive shall/fllangea

sockeal head screw MEBx 125 10K a5 25.0

Brake band adjusting screws on top fransmission case
(Have transmission horzonial when adjusting bands. When
new bands are installed, ighten adjusting screws to 1 mkg (7 fi,
I&.} and release them (o center bands) before carrying oul ad-

Jusirmeants.)

Adiusting screw for
fromt brake band

Adjusting screw for
rear orake band

M12x1.75

M12x1.75

0.5

05

3.5

J5
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Mote

Final Firive.l"tmnsmiﬂi-nn oil seal is installed in final Caution

drive but sealing lip fits a shoulder on ri i ; : - -

tr;nmim.nn R . g gRain When replacing final drive or transmission
: check axial play if necessary adjust

If only oil seal is to be replaced transmission should

not be tilted when removing from final drive to

avoid oil leakage and mixing.

Governos
Impeller shaft rémove belore removing
remaving: only with transmission
Iransmission remowved install after installing
installing: place in drive [rAnNSMission
shaft before installing disassembding/assembling
Transmission see page 38.21

checking piston rings Fig, 6

.

ft Ib)

Transmission case
disassembling/assembling
Fig. 1 and Fig. 2

Pump shaft
inserting Fig. 3

Final drive/

transmission oil seal —/
remowing Fig, 4

installing Fig. 5

Torque converter —
before installing be sure

prnri@ shad e is insarned fully
Saaling rimg —— e e pump splhines (Fg. 31
insert after measuring axial
play and installing shims
Shim
determining thickness 179

Fig. 7 1o Fig. 11
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right wrong [38-073

Fig. 1  Transmission case, disassembling/ Fig. 3 Pump shaft, inserting

assembling

Fig. 2 Transmission case, disassembling /
assembling

— mount case as shown
— drain ATF

. — insert fully into pump splines before
mount case on fixture as shown {arrows) installing converter

drain oil from final drive
Fremove gqovernor

turn transmission so that ATF cannot
leak

detach transmission

Fig. 4 Final drive / transmission oil seal, removing

e

/W ?'lﬂ! |.‘_IJ B-072

remove final drive

Fig. 5 Final drive / transmission oil seal, installing

— before installing measure axial play;
select and insert shims
- seal lip faces final drive
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[38-078)

Fig. & Impeller shaft / piston rings, checking

= check piston rings {arrows) for radial
and axial wear
— compare with new ring if necessary

e e il drivn i“ , ’ 1 ; J
R 3 - ._ +F E _. g 4 %y EE-{I}'E'{
i ® T i R Ml L :‘E—""'J
=T résvimiksian . . )
:I C: Fig. 8 Measuring dimension “a"* on final drive

/ :
/——— — place straightedge ruler on housing and
- Ring gear rmeasure down to inner race of tapered

roller bearing

== Gatkets

-5 T LA
plate

- Bhim

s, S

“lmpellar shafi

| ¥
T [
Fig. 7  Axial play transmission / final drive,
adjusting
— play "y" between transmission and ' T c- o7
final drive must be adjusted to limit : S

a — housing joint to bearing inner race
b — shim contact shoulder to separation
plate with gasket

— measure from straightedge ruler to hou-
sing joint

Example:

from straightedge to bearing

inner race 18.7 mm
from straightedge to housing
(straightedge thickness) — 8.0mm
Dimension “a"" = 10.7 mm
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Datermining shim thickness

di FF

— deduct “'b" from “a" result is dimension *'x

Example:

Dimension “a" 10.7 mm
Dimension ""b" - 89.2mm
Dimension “x" =  1.5mm

= select shim from tabel; shims are available in two
thick nesses 0.4 mm and 1.2 mm

Fig. 10 Measuring dimension ,,b" on transmission
= place straightedge ruler on housing and
measure to gasket on plate Dimension X" Shim
mim Iy
i 5 . 0.84 -
0B5..... 1.24 Tx 0.4
[ 1.64 2x 0.4
16000 0. 2.04 1x 1.2
205.....2.44 1x 0.4
1x1.2
246 .. ... 2.84 2 x 0.4
Tx 1.2
. 285.....3.24 2x 1.2
o 3.25.....3.64 1x 0.4
o % 2x 1.2
§ 38-080 3.65..... 3.88 2 x 0.4
2x1.2
Fig. 11 Maasuring dimension “b" on transmission

— measure from straightedge to shoulder
for shims

Example:

from straightedge to plate 19.2 mm
from straightedge to shoulder — 10.0 mm

Dimension “b" = 8.2mm
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Znd gear brake bdnd piston

rermnave befare taking out braka band Pu_lh ur_ud for
removing Fig. 10 "l 8 adjusting screw
inztalling Fig, 14 : - :
disassembling/assembling : S : 3

sk page 38.21 Oil pump i a i ]

installing Fig. 11

Drriving shell

installing Fig. 12
Spring plate with springs
installing Fig. 13

0.4 mkg (3 ft Ib)

15t gear brake band piston
installing Fig. 11
lips toward bottom of housing

2nd goar brake band
adjusting Fig. 17

- Direct and reverss clutch
disassembling/assembling
sée¢ page 38.12

Thrust washers FF._-._.___________,_._.--' r
stick with grease to :
fl]rwﬂfo. = ’_.________._-—'—'_'_'_._-

s :

adjusting Fig. 17 ’_,!
-

Forward planetary gear set

Forward clutch—|
disassembling/assermbli
N Sun gear, small see page 33?5 »
shorter part faces to

forward planetary gear set

Plate (external splines) | __,_._.--f-""""///-l

| Plate {internal splines} 1st gear brake 3 __._-—-—'—'—"_'_'_'_-‘ ‘i%;___ -
15t gear brake ______,_,_._-—-—'—""'_'_'_ /-? gl __‘_J
p '- [ ; N"._ .___,.:_

befare installing soak 15 min. in fj._'i_-——'—"'_'_'_'_ﬂ_. 2
____._.-—-—'—'_'_'__'_._'_“ Circlip £

| " " removing Fig, 1
installing Fig. 16

Thrust washer
smear with grease and place onto
planetary gear set

Reverse planotary gear set

One-way clutch installing Fig. 15

remowing Fig, 2 and Fig, 3
disassermnbling

assembling Fig. 4 to Fig. 7
installing Fig. 8 and Fig. 3

Riﬂﬂ gear/governor drive gear
paration plate disassembling fassembling

after installing check planetary and checking Fig. 18

gear/final drive axial play,

adjust if necessary see page 38.4
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~——— Chulair ring

Fig. 1 Circlip, removing

— take out of groove (arrow)

Fig.4 Oneway clutch, disassembling /
assembling

Fig. 2 Hooks for lifting out one-way clutch
— 10 be made from welding rod {3/16 in.)

Fig. 5 Oneway clutch / circlip, inserting

— place lower circlip in outer ring (arrow)

Fig. 3  One-way clutch, lifting out

Fig. 6 One-way clutch / cage, assembling

— install cage in outer ring without spacer
springs and rollers and with lugs upward
{arrow)
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Fig. 7 One-way clutch / spacer springs and rollers,
assembling
— rollers must be assembled in cage as
shown (arrow)

',EE'DESE

Fig. 10 2nd gear brake band piston, removing

— remove circlip
— remove piston by tapping lightly with
rubber hammer

Fig. B  One-way clutch, installing

— ecan only be inserted in one position = e ny e 38-086%
= turn gear set in direction of arrow Fig. 11 Piston for 15t gear brake band and oil pump,
{see aiso Fig. 9) and press one-way installing

clutch down at same time. . _
— push piston onto pump housing and

insert pump in housing
— thin rib {arrow} must point upward
— insert in drive plate and turn check that
pump turns freely
.‘.-r -

Fig. 2 One-way clutch, installing and checking

— cltuch can also be turned with tool as

shown Fig. 12 Driving shell / 1st gear brake band, insarting
— checking: it must not be possible to — insert with lug {arrow) in marked
turn planetary gear set conterclockwise groove
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Fig. 13 Spring plate with springs, installing Fig. 16 Circlip, installing
— place springs on plate - partf afe installed properly if groove for
— place in housing with springs downward circlip is exposed (arrow)

and tighten in this position with bolts

Fig. 17 2nd gear brake band, adjusting

— first tighten adjusting screw to 1 mkg
(7 ft Ib) loosen and tighten finally to
0.5 mka (4 ft Ib} from this position
loosen exactly 2 1/2 turn and secure

with lock nut,
Caution
. Transmission must be horizontal when
Fig. 14 Piston for 2nd gear brake band, installing adjusting brake bands; otherwise
: bands may jam.
— prass piston down as shown

— insert circlip

38-090 Fig. 18 Ring gear / governor drive gear, checking
= ring gear, check parking lock notches

Fig. 15 Reverse planetary gear set, installing for waar
— first insert planetary gear set — governor drive gear, check oil seal
— insert wavy spring and plates surface for wear
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varigs in thickness
adjusting axial play of
clutch componants Fig, 2

Plates {imternal splinas)
installing Fig. 1

Plates (external splines)
check for wear and burn marks
replace it shightly worn {blue)

Ring gear
before inserting install
thrust plate and one plate
{internal splires) umder

retaining edge on outer splines

Thrust plate L ‘\
""/<Fj-— Circlip

wehen installed, diaphragm
spring must be lightly tensioned,

if not, replace diaphragm spring

Diaphragm spring
install with convex sede toward
bottom of clutch drum

Piston . .
before installing dip
in ATF

Clutch drum
chack that ball valve is free

and seals properly,
blow compressed air in direction

of armow
J8-116
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vwag7 / !
|ia

T -
B !lel ;35.:'?_5!
Fig. 1 Plate (internal splines), installing Fig. 2 Forward clutch, adjusting axial play
— only install plates with linings which — measure play (arrow) should be between
are marked as shown 0.5 to 1.15 mm
— soak new plates in ATF 15 minutes — otherwise select new pressure plate from
before installing table
Thickness {mm) Part No.
6.5 010323 253 A
6.7 010323 253 8B
7.0 010323 253 C
1.3 010323 253D
7.5 010323253 F

Qil pump assembly

~ Piston rings (small}
unhook ends and take off carefully
when instalied make sure that ends

— Inmer gear are hooked together

dip in ATF
before installing

Screws
when remowving be careful,

cover plate is undér
spring tension

Piston rings (larga)

unhook ends and take off carefully
when installed make sure that ends
are hooked together

Thrust washer
insert before installing
piston rings

Chuter gear
dip in ATF before installing

Ball
11 mm (0.433 in.]

Cover plate

check for scoring

Afrer assembling pump

ingert pump shaft into

drive piate and turn pump by hand. | 35-137
Geears must turn smoothily withowt

jamming
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Circlip
varies in thick ness
adjusting axial play of

clutch components Fig. 4

Plates {internal splines) —
install only plates with
correct bnings {without
Grooves)

spak new plates in ATF for
15 minutes bafore installing
only nstall plates with

13 crosswice off-set linings

Plates (extarnal splines)

check for wear and burs
rmarks, replace if shghtly
woorn {or blue}

Circlip {small)
remavinglinstalling Fig. 1

——— Gaals
lips povint into cluich drum

- Bushing
remowving Frg. 2
installing Fig. 3

= Clutch drum

check that ball valve is froe
and seals properly

blow compressed air in
direction of arrow

[I:_:'IJE-' 47 _|
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VW408a

-VW433

e . - .
i ; L T o

Fig. 1 Circlip {small), removing / installing Fig. 3  Bushing in clutch drum, installing
- press spring plate down to remove or — pressin
install circlip

Fig. 4 Direct and reverse clutch, adjusting axial
play

— measure play
should be between 2.05 to 2.50 mm
otherwise select new shim from table

Thickness {mm} Part No.

Fig. 2 Bushing in clutch drum, removing
—~ press out 1.5 010323 157 A
A = US 1099 1.7 020 323 157 B
2.0 010 323 157
2.3 010323157 C
2.5 010323 157 D
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il strainar
cannot be cleanad replace if ATF
is very dirty (burnt linings)

0.4 mkg (3 ft Ib)
balt shown to be removed
last, total number 11

- ‘.'-'f‘.. .
T g T . s
l--'-‘ ._‘ . N -. :
L] Y & = il
-
L -

Valve body

removing see page J8.15
installing Fig. 1
disassembling/assemibling
see page 38.16

Accumulator piston sgal
lip points 10 ATF pressure
side [toward housing)
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Valve body removing and installing

Note

Valve body can be removed and installed with
transmission in vehicle. Drain ATF and remove oil
pan first.

Caution

Do not run engine or tow vehicle when oil
pan is off or with no oil in transmission.

Valve body should only be disassembled for clean-
ing or when transmission failure was caused by
burnt linings or very dirty ATF. If fluid is still
fairly clean, flush valve body with fresh cleaning
solution without dismantling it. Afterwards it
should be dried with compressed air.

g g

e

Fig. 1 Valve body, installing

— attach valve body to housing

— engage manual valve {arrow A} and
operating lever (arrow B)

— tighten all bolts diagonally to correct

torque (0.4 mkg/3ft Ib)

61

Technical Service Information

Filling transmission with ATF

Put in 2.5 gts ATF first, using a clean funnel with
an extension. Start engine and select all lever
positions once with vehicle stationary. Then check
fluid level on dipstick with selector lever in neutral
().

Fluid level should now be up to lower end of dip-
stick. Drive car for short distance to warm fluid up.
Correct fluid level if necessary.

Caution

Only automatic transmission fluids labled
Dexron & with a five-digit number preceeded
by the letter “B"" may be used.

All approved fluids can be mixed with one
another. Do not use any additives.
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Screws (2} with fitting collar -
do not intarchange with ather
SCrewws

F Scraws (galvanized, total numbar 3)
0.3 mkg (2 ft b} "

Scrows (total numbaer 17) —22
0.4 mkg (3 1t Ib) ‘I L&
- - : 2

Transter plate
marking Fig. 2

Separation plate

Valve body
miarking Fig. 3
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Fig. T Ball valve arrangements Fig. 3  Valve body assembly marking

1 — ball for direct + reverse clutch valve Code letter "A" {arrow)
2 — ball for 1st gear brake

3 — ball for 1st gear valve

4 — ball for 1st drive range valve

— all balls are 6 mm (5/64 in.) in diameter

Fig. 2 Transfer plate marking
Part No. larrow)
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Mote

Saveral valve springs have the
same dimensions. However, they
must not be interchanged be-
causa of different tolerances

Adjusting screw/main pressura valva
do not turn, can only ba
adjusted on test stand

e Spring/main rogulating valve
Adjusting screw/throttle
préssura limiting valve
do not turn, can only ba
adjusted on test stand

Spring/throttle pressurs

limiting valve .

dirmension same & Spring
do not interchange

Adjusting screw/main pressure valve
do not turn, can only be
adjusted an tést stand

a Spring/main pressure valve
dimension same as spring do not
interchange

AU S

\\

Main pressure valve
Governor plug 1- 2

(LLLLLLLE e -

-ﬁ-— ~m A

Throttle pressure limiting '.
valve with spring saat

Main regulating valve

(5) spring/throttie | SR
precure valve 5 WS ghirtvaive 1 - ezl
5 : : Modulator pressure valve
(&) Sering/shift valve 1- 2 o Tk b Shift valve 2 -3
dimension same as q:rnng@ -
Spring/converter .

prasiure valve

do not interchange
l Spring/modulator pressure valve

Kickdown valve : ;
o (9) Spring/shift valve 2-3
T dimension same as spring .

S
Guide sleeve/kickdown vmﬂ : / do not interchange
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Disassembling

Mote

Valve body assembly should only be disassembled
for cleaning or when transmission failure was
caused by burnt friction linings or excessively dirty
ATF. If ATF is still fairly clean it will suffice in
most cases to place the complete valve body in
cleaning solution and then dry it afterwards with
compressed air.

A storage tray is used to store various valves, springs
and screws from valve assembly,

To be sure that parts are reinstalled in their original
places they should be placed in a storage tray.

Tray outer shape roughly corresponds with shape
of valve assembly.

— remove rear end plate, take out valves and
springs one after another and place them in tray

— remove end plate from other side and repeat
precedure.

— place lid on tray

— immerse tray complete with parts in cleaning
solution. Dry with compressed air. Do not use
water and do not use fluffy rags or clothes when
cleaning parts.
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Assembling

Valves and springs must be put back into same
holes in valve body.

Insett springs and valves into one side in locations
shown in exploded view and then install end plate
before proceeding with other side.

MNote

Lubricate all parts with ATF when assembling and
check for free movement. Valves should slide under
their own weight.
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Spring table

Always refer 10 spring table to identify individual
springs when selecting springs by their dimensions.

As differences can occur in coil diameters and free

lengths of new and used springs {settling), wire

thickness and total numbers of coils should be used
first to identify the springs. If this is insufficient,
free length and inner diameter of coil should also
be used to differentiate betwean various springs.

Valve

Several valve springs have similar dimensions. How-
aver, they must not be interchanged because they

Technical Service Information

have different tolerances.

wire thickness

free tennth”

inner diamater

®©@ 06 ® 0

Drescription Part No. coils rmm [in.) mm | in.) of coil
mm (in.)

Spring/throttle pressure 003 325 119 145 1,1 (0,042) 35,3 (1.388) 7.7 (0.302)
limiting valve
Spring/main pressure 003 326 131 16,6 1.5 (0.069) 68.5 {2.696) 11.9 (0.468)
valve
Spring/main pressure D03 325 119 145  1.11(0.042) 36.3(1.388) 7.7 {0.302)
limiting valve
Spring/control valve 003326227 A 125 1.0 {0.039) 32.4 (1.274) 7.7 10.302)
Spring/throttle pressure 0103251758 16.0 1.25 (0.048) 43.3 (1.703) 7.751{0.304)
valve

(B) Spring/shift valve 1-2 010325207 65  0.9(0.035) 19.9(0.783] 8.110.317)

@ Spring/converter pressure 003 325 247 a5 1.26 (0,048} 27.3(1.073) 8.13{0.3189)
valve

Spring/modulator pressure 003 325 185 1.5 0.8 (0.031) 28.5(1.121) 7.75 (0.304]
valve

(9) Spring/shift valve 23 0103265207 65  0.9(0.035) 19.9(0.783) 8.1 (0.317)

1] Uniloaded length is subject to tolerances and setting

2} Inner coil diameter is within a tolerance of + 0.3mm (0012 in.}
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Operating laver/parking lock

check that roliers move sasily

Pin for parking pawi
Spring/parking lock pawl

install in correct position

2 mkg (14 ft Ib)

Farking lock pawi
check for waar

Operating lever with shift segment
for manual valve

IL 2mkg (14 1t ib] check notches for wear

_J Oparating levar for kickdown valve 13B-144
1.5 mkg {11 fr Ib) installing Fig. 1

i

:'}r

-y ST
&
P —
E o

Fig. 1  Operating lever for kickdown valve,
installing

— angled end of kickdown valve operating
lever points toward center of
transmiszion
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HTSG] Technical Service

2nd gear brake band piston assembly

Seal
lp perints towand open

end of cylinder see Fig, 1

Piston
as replacement part Only

available as assembly {piston,
piston pin, accumulator spring

and adjusting shim)

\- Aoccumulator spring

Acljusting sham for accumulatar spring
numiier dil fers

EE j-149 |

- Saal
lip poomts tossaarcd hotiom

of cylinder see Fig. 1

Fig. 1T Seal, installing

Governor assembly

II.— Thrust plate
III. check for scorimg

Balance weight
do not intérchange,
governor 5 balanced

f'hl-i--..p

Transfar plate Governor shaft
replace if necessary

note installation position
| 38-143 !

68




w4nTsc Technical Service Information

Circlip - - :
remove with screwedriver Ll = Speadomeater drive gear

2 mkg (21 ftIb) —\

Final drive housing
disassembling/assembling Fig. 1

Differantial
disassernbling/assembling
e popge 3918

Drive flanga
_— . remove together with shaft
Adjusting ring and turn slightly because
removing/installing Fig. 3 shaft can eatch on differential
readjust see page 3920 gear thrust washer

I mkg (21 ftib) — = y

Circlips e U
removing Fig. 2
when replacing dEiEﬂ'ﬁMlng w
thickness Fig. 20
Qil seal

IHti:r':ll'rg m;ter ;xufdlfiMn1|al irsatalling Fig, 4
T replacing with

trersmission installad
see page 34.13

3¥-200

Final drive lubricant:

Hypoid oil SAE 90, MIL-L 2105 B
Capacity.

0.8 US qts. (0.65 Imp. gts.)
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il seal/final drive housing
remove with drift
installing Fig, 19

— _ﬂ—Hinq ) n '
install after measuring X
axial play and insarting shim \
Shim Pinion shaft
adjust axial play final replace only together with
drive/transmission see page 338.4 intermediate gear and ring gear
Bearing

removing Fig. 14
installing Fig. 15
adjusting see page 39.20

Bearing outer race
remove with drift
driving in Fig. 16

Q-ring/ATF drillings
inserting Fig, 17

v — 2.5 mikg (18 1 Ik}

Imtermediate gear shaft
removingfinstalling Fig, &
when replacing bearings
readjust see page 30.20

One-way clutch support

when removing turn slightly

before installing insert O-rings Fig, 17
checking ball vaive Fig, 18

Intermediate gear/bearing cuter race
removing Fig. 7

installing Fig. 8

replace intermediate gear only

together with pinion and ring gear b1
f
Bearing outer race —
remaving Fig, 12
installing Frg. 13
Shim
determung thick ness
Converter oil seal
W e 2.2 ) remove with chisel
Ok seal/drive shalt driving in Fig. ©

removing Fig, 10
installing Fig, 11

|
|

b
o |
2

Final drive lubricant:

Hypoid oil SAE 90, MIL-L 27105 B
Capacity:

0.8 US gts. (0.65 imp. qts.)

10
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Fig. 1 Final drive housing, disassembling/
assembling
— mount in repair fixture

— lubricate sealing lips with multipurpose
grease
— drive in flush

VWA407——

& VW402—,

Fig. 2 Circlips / drive flange, removing

— press off with two screwdrivers |arrows)
— remove flanges with shafts

Note Fig. 5 Bearing outer race, removing / installing
When pulling out shafts turn slightly to — heat adjusting ring to approx. 1002 C
avoid catching on thrust washers {2129 F} and press race out or in

-VWI182
Fig. 3  Differential adjusting ring, removing / Fig. 6 Intermediate gear shaft, removing /
installing installing
— before removing mark position - l:lefnre_ rermoving mark position
= when installing reset to mark {arrow) = when installing reset to mark {arrow)
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Fig. 10 Qil seal/pinion shaft, removing
— pry out of one-way clutch support

Fig. 7 Intermediate gear/bearing outer race,
ramoving
— press out (A} — US 1099

YWalf ————

VWA47 i—.

VW401+

Wi 24 4b

Fig. 8  Intermediate gear/bearing outer race,
installing
— heat intermediate gear to approx.

100° C (2129 F)

"rl'l.- 5 ,*
Fig. 11 Oil seal/pinion shaft, installing
— sealing lip toward converter

Fig. 8 Converter oil ssal, driving in

Te
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il e e g

Fig. 12 Bearing outer race, removing
— do not interchange {A) — US 1099

| o TS

| : H 1
Fig. 15 Bearing/pinion shaft, installing
— heat to approx. 100% C {212 F) and
press on

Fig. 12 Bearing outer race, installing
— heat support to approx. 100° C {212° F)
and fully press outer race

VYWi95a—

VW40

Fig. 16 Bearing outer race, driving in

\US4439

“Fig. 14 Bearing/pinion shaft, removing
bearing cannot be reused after removal
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Fig. 17 O-rings/ATF drillings, inserting
— insert [arrows) before installing
one-way clutch support

Fig. 18 One-way clutch support, checking ball
valve

MNote

Ball valve in one-way clutch support
prevents ATF from draining out of con-
verter when engine is not running.

— check sealing of ball valve by inserting
piece of hose into hole {arrow) and
sucking
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Fig. 19 0Oil seal/final drive housing, installing
— before installing adjust axial play and
insert shim (see page 38.4)
— sealing lip toward final drive

o [sHprennal Boimesg

-
P

I Furnon gasr thal i
o
--..
Prnsiin gam
i P = - 5 -

= e ey U :

5 i k\_ St

H"._' 733 o Tl o S g

- \"'—L.

3§
I I
T

v

Fig. 20 Circlips/drive flange, determining thickness

Note
When replacing circlip, drive flange shaft, differential

housing or pinion/side gears, thickness of circlips
{arrow) must be determined.

Circlips available

Part MNo. Thickness {mm)
020 409 299 2.0
020 409 299 A 2.3

— press drive flange shaft against pinion
gear shaft

— press side gears against housing and insert
thicker circlip into groove.
Cirelip must not jam at sides, if it does,
use thinner circlip
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Note
When replacing thrust washers, pinion/side gears or

differential housing determine thickness of
circlip/drive flange see page 39.17 Fig. 20

Thrust washars
chick for wear
Bearing inner racs and cage
remowing Fig. 1 and Fig. 2
-, installing Fig. 3
i

Differential pinion shaft
rérmowe with drift

when installing do not
damage thrust washer

Spesdometer drive gear
remove with drift
installing Fig. 4

Pinion/Side gears
installing: insert side gears
and center with drive flange;
insert pinion gears exactly
opposite one another and move
them wuntil shaft can be inserted,

Diffarantial housing

Ring gear
remaving Fig. &
rnstalling Fig. 6

?mu;mnmwiL e -
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T e S

VW4.57/ 142

i /]

NI A g

Fig. 1 Bearing inner race and cage, removing Fig. 3 Bearing inner race and cage, installing
do not interchange

f#vwaa7i
VW463/2——

Fig. 2 Bearing inner race and cage, removing Fig. 4 Speedometer drive gear, installing
do not interchange

76



v L E] s Technical Service Information

Proceed as follows:

~ install bearing outer race in housing

| VW 411 — install bearing outer race in one-way
clutch support (without shim)
— install drive shaft and one-way clutch
VW 295 —

— position end plate and dial gauge holder
and zero dial gauge with no preload

Fig. 6 Ring gear, installing
— replace only together with intermediate
gear and drive shaft

— heat to approx. 100° C (212° F) and
Press on
A — centering pins (local manufacture)

Final drive adjusting
(when using new bearings /
if bearings are reused see page 39.14)

Note

Follow instructions only if bearings are replaced.
COnly preload for bearings of drive shaft, intarmediate
gear and differential has to be adjusted.

When reusing bearings, intermediate gear shaft and
differential adjusting ring should be set to marks made
before removing see page 39.14,

— move shaft up and down {arrow)

When measuring turning torque (preload) bearings without turning and note reading
must be lubricated with hypoid oil. If other oils
are used measurements will be incorrect. Caution

Do not turn shaft as this will give
an incorrect reading

17
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P4n1sG

Bearings for intermediate gear and differential are
maasured for turning torgue as follows:

— determine thickness of shim and add
0.20 mm for preload to reading

Example

Reading 1.38 mm
Preload (constant valuea) + 0.20 mm
Shim thick ness = 1.B8 mm

— remove final drive cover, select shim
according to table

Axial Shim Part No.
play thick ness
i mm
0.95 - 1.00 1.00 010519 1471 AA
1.01 - 1.05 1.05 010519 141 AB
1.06 - 1.10 1.10 010518 141 AC _
1.11—1.15 1.15 010519 141 AD =TSR PIDIOY e of deina ahistt
1.16 — 1.20 1.20 010519 141 AE and note-raaciig
1.21 - 1.25 1.25 010519 141 AF
1.26 — 1.30 1.30 010519 141 AG
1.31 - 1.35 1.35 010519 141 AH
1.36 — 1.40 1.40 010519 141 AJ
1.41 — 1.45 1.45 010519 141 AK
1.45 — 1.50 1.50 010519 141 AL
1.51 — 1.55 1.55 010519 141 AM
1.56 — 1.60 1.60 010519 141 AN
1.61 — 1.85 1.65 010519 141 AP
1.66 — 1.70 1.70 010519 141 AQ
1.71 - 1.75 1.75 010519 141 AR
1.76 — 1.80 1.80 010519 141 AS
1.81 — 1.85 1.85 010519 141 AT
1.B6 - 1.90 1.80 010519 141 BA
1.91 — 1.95 1.95 010519 141 BB
1.96 — 2.00 2.00 010519 141 BC
2.01 - 2.05 2.05 010519 141 BD = install-ntarmadisle Qaer Anc. Anat!
EU'E -210 210 0105619 141 BE — measure turning torque on drive shaft,
2.11 = 215 215 010519 141 BF itmust be 15 r.-mkg {13 in. Ib) hiﬁﬂhﬂr
) ) ] than reading for drive shaft alone
2.16 — 2.20 2.20 010519 141 BG
Example
Note Reading for drive shaft 12 emkg {11 in.Ib}

Measure shims at several points with a micrometer,

: Torque for intermediate gear
Check for burrs and damage. Use only good shims.

(constant value) + 15 emkg (13 in.lb)

Total torque measured at
drive shaft

— insert shim and install cover again
27 cmkg (24 in.lb)

18
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— install locking plate for intermediate gear
shaft

— insert differential and install side cover

N'WI182

q 1-1"! e,
sl
F'!'*' r

N

&

-

— turn in differential adjusting ring and
measure turning torque at same time,
It must be 7 emka (6 in.lb) higher than
27 cmkg {24 in.lb).(total torque measured
at drive shaft)

Example
Torque for drive shaft and
intermediate gear 27 emkg (24 in.Ib)

Torque for differential
{constant value) + 7 cmkg (6 in.lb)

Total torque measured

at drive pinion 34 ecmkg (30 in.Ib)
-

- .install locking plate for adjusting ring

19
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P4nTsG Technical Service Information
TROUBLESHOOTING
COMPLAINT CAUSE CORRECTION
No drive in all gears a) Low fluid level a) Add as reguired
b) Manual valve disconnected b) Remove valve body
and repair
c) Converter bolts broken c) Remove transmission
and repair
d) Defective oil pump d) Replace oil pump/drive
Ne drive in forward gears a) Defective oil pump a) Overhaul clutch
b) Forward planetary failed b) Replace planetary
No drive in lst gear a) One-way clutch failed a) Replace clutch
b) Defective forward clutch b) Overhaul clutch
No drive in 2nd gear a) 2nd gear brake band failed a) Overhaul transmission
replace band
No drive in 3rd gear a) Direct and reverse clutch a) Overhaul clutch
failed
No drive in Reverse a) 1st and reverse clutch a) Overhaul transmission
failure replace clutch ass'y
b) Direct and reverse clutch b) Overhaul clutch
failed
c) Defective forward clutch ¢) Overhaul clutch
Drive in Neutral a) Forward clutch seized a) Overhaul clutch
No 2nd gear upshift a) Defective governor a) Overhaul or replace
b} Accumulator cover loose b) Check accumulator,
cover and seals
c) Valve body dirty c) Clean, change filter
and fluid
d) 2nd gear brake band failed d) Overhaul transmission
and replace band
No 3rd gear upshift a) Governor dirty a) Remove, disassemble
and clean
b) Valve body dirty b) Clean, change filter
and fluid
c¢) 2-3 Shift valve sticking ¢) Clean valve body
d) Check balls out of place d} Remove valve body,
replace check balls
as required
Noisy in Drive during start a) 1lst gear one-way clutch a) Replace clutch and
failed affected parts
Shift speed above or below a) Governor dirty a) Remove, disassemble
normal speed and clean
b} Valve body dirty b} Clean, change filter
and fluid
No kickdown a) Accelerator cable out of a) Adjust cable to
adjustment specifications

a0
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