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ARTICLE BEGINNING

MANUAL TRANSM SSI ONS
Vol kswagen Type 020

Cabrio, Golf 111, GIl, Jetta |11

APPLICATION & LABOR TIMES

APPLI CATI ON & LABOR TI MES
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Vehi cl e Labor Ti nmes
Appl i cation (1) R& 1 (2) Overhaul Series
1995

Cabrio & Golf 1'Il ... 3.8 .... 4.9 ......... 020 (CHE)

Jetta |11

4-Cylinder ......... 3.8 .... 4.9 ... ...... 020 (CHE)
1996

Cabrio .............. 3.8 .... 4.9 ... ...... 020 (DFQ

ol f & Jetta

4- Cyl i nder

Gas Engine ....... 3.8 .... 4.9 ......... 020 (DFQ

(1) - Renoval and installation of transm ssion fromvehicle
chassi s.

(2) - Bench overhaul tinme for transaxle and differential. DOES NOT
i ncl ude renoval and installation.

IDENTIFICATION

Transaxles are identified by a type nunber as well as a 2
letter suffix. Transm ssion type is cast into transm ssion case. Code
| etter and production date information is stanped on a machi ned
surface | ocated on upper portion of engine-to-transaxle mating
surface.

DESCRIPTION

Type 020 is a 5-speed transaxle consisting of an input shaft,
mai nshaft/drive pinion shaft and a differential assenbly which
transfers power to front wheels.

LUBRICATION & ADJUSTMENTS

Use hypoid oil APl G.4, ML-L2105 SAE 75 or G50 SAE 75W00
synthetic lubricant. See appropriate MANUAL TRANSM SSI ON SERVI Cl NG
article in TRANSM SSI ON SERVI CI NG section for adjustnents.

TROUBLE SHOOTING



See TROUBLE SHOOTI NG - BASI C PROCEDURES article in this
secti on.

ON-VEHICLE SERVICE
CHECKING SHIFT LINKAGE ADJUSTMENT

Shift into 1st gear, push gearshift lever to left stop
Rel ease | ever. Lever should spring back to right. Shift |ever should
rest in 3rd/4th gear plane. To adjust position, transm ssion in
neutral and | oosen clanp at selector shaft. Insert Position Gauge (VW
3104) on shift lever housing. Align selector rod/lever. Retighten
clanp. If gear fails to engage snoothly during repeated shifting,
engage 1lst gear. Press shift lever gently to left to renove pl ay.
D stance between gearshift housing to travel stop nust be .04-.06" (1-
1.5 mm. Adjust by turning eccentric adjuster in shifter housing.
Torque clanmping bolt to 18 INCH I bs. (2 N.m.

DRIVE FLANGE OIL SEAL

Renove axl e shaft from nounting flange. Renove drive flange
cover, circlip and di shed washer. Renove axle flange using puller. Pry
seal out of transaxle case. To install, drive new seal in using Driver
(30-212). Fill lips of new seal with lubricant. Install flange into
differential case. Install dished washer, circlip and flange cover.
Install axle shaft and tighten to 30 ft. Ibs. (40 N.n). Check
transaxle oil |evel.

DRIVE AXLE SHAFTS

See appropriate AXLE SHAFTS article in AXLE SHAFTS & TRANSFER
CASES secti on.

REMOVAL & INSTALLATION

See appropriate MANUAL TRANSM SSI ON REMOVAL article in
TRANSM SSI ON SERVI CI NG sect i on.

TRANSAXLE DISASSEMBLY
DISASSEMBLY

1) Mount transaxle in Munting Fixture (VW309 and 353), if
avail able. Install input shaft support bridge Special Tool (VW 295a
and 30-211a), if available. Drain gearbox oil. Renove clutch push rod
frominput shaft.

2) Renove bolts fromtransm ssion housing cover. Renove
entire assenbly. Renove selector shaft |ock nut and vehicle speed
sensor. Renove sel ector shaft cover together with spring. Bring shift
forks to neutral position and renove sel ector shaft. Renove Torx bolt
to renove reverse idler gear shaft.



3) From gearbox side of transaxle, renove drive flange cover
circlip, and dished washer. Using a puller, renove drive flange. See
Fig. 1.

4) Engage 5th gear and reverse gear. Renove synchronizer hub
retaining bolt. Renove sel ector tube securing plate. Turn sel ector
tube counter-cl ockwi se, DO NOT pull, to renmove fromshift fork. Renove
synchroni zer hub together with 5th gear and shift fork using 2 |evers
to pry free. Use caution to avoid damage to housing sealing surfaces.
Renove circlip and thrust washer for 5th gear. On vehicles with 2.0L
engi ne, 5th gear circlip is replaced by a securing plate. Renove 5th
gear using puller if necessary.

5) Renove tension bracket on input shaft deep groove bal
bearing. Pull off transm ssion housing. Pull selector rod frombore
and renove shift fork. Renove 4th gear circlip fromoutput shaft.
Vehi cl es using 2.0L engine are equipped wiwth a second circlip. Renove
4t h gear using puller if necessary. Ensure reverse gear is not
engaged, renove input shaft assenbly. Renove 3rd and 2nd gear, using
puller if necessary. Renobve synchroni zer ring and needl e beari ngs.
Drive out reverse gear shaft with bolt using plastic hanmer. Renove
reverse gear fromrelay lever. Pull off synchronizer hub and 1st gear
together with 2nd gear needl e bearing inner race. See Fig. 2.

6) Renove bearing cover bolts, thrust washer and cover
Renmove out put shaft Renove right side drive flange, thrust washer,
tapered ring and differential assenbly.
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4th Gear Circlip

3rd Gear Circlip

3rd Gear

2nd Gear

2nd Gear Needle Bearing
1st/2nd Gear Synchronizer
. 1st Gear

. Thrust Washer

Bolt

. Bearing Cover

. Output Shaft Assembly

. Differential

. Gasket

. Tapered Ring

. Spring With Thrust Washer
. Drive Flange
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Fig. 1:

I denti fying Internal
Courtesy of Vol kswagen United States,

. Dished Washer

. Circlip

. Cover

. Clutch Push Rod

. Clutch Housing

. Reverse Idler Gear

. Reverse Gear Shaft

. Input Shaft

. Adjustment Shim

. Reverse Gear Shift Fork

. 1st/2nd Gear Shift Fork

Spring

. 5th Gear Selector
Bridge & Tube

. 3rd/4th Gear Shift Fork

. Selector Rod

. Spring

Conponent s
I nc.



1. Gearbox Housing Cover
2. Needle Bearing
3. Bolt
4. Circlip
5. Thrust Washer
6. Retainer Plate
7.5th Gear
8. Gearbox Housing
9. Needle Bearing
10. Circlip
11. 4th Gear

95F20946

Fig. 2:

REASSEMBLY

1) Install

Expl oded View O Qut put
Courtesy of Vol kswagen United States,

di fferenti al
out put shaft and bearing cover.

. Circlip

. Circlip

. 3rd Gear

.2nd Gear

. Needle Bearing & Race
. 2nd Gear Synchronizer

Ring

. Hex Head Bolt

. Spring

. Synchronizer Sleeve
. Synchronizer Hub

Shaf t

| nc.

assenbly into clutch housing.
Torque to specifications. See

. Locking Key

. Synchronizer Ring
. 1st Gear

. Thrust Washer

. Shim

. Outer Race

. Inner Race

. Clutch Housing

. Output Shaft

. Bearing

. Bearing Retainer

| nst al |

TORQUE SPECI FI CATIONS. Wth shoul der on inner dianmeter facing bearing

cover, install
2nd gear

1st/ 2nd gear synchroni zer

t hrust washer.
needl e bearing inner
face and outside teeth on operating sleeve facing 1st
hub to approximately 212(0) F (100(0) O,

Install synchroni zer hub, 1st gear wth
race, to output shaft with groove on
gear. Heat



drive firmy into place aligning grooves in synchronizer ring with
keys. Install reverse idler gear.

2) Install 2nd gear needle bearing race. Ensure race is
firmy seated. Install needl e bearings, synchronizer ring, 2nd gear
and 3rd gear wth shoul der facing 2nd gear. Install new circlip which
allows for mniml amount of axial play. Grclips are available in
sizes from.098" (2.5 mm to .0118" (3.0 mm in increnents of .004" (.

1 m.

3) Install input shaft, w thout bearing, into clutch housing.
Install 4th gear, with shoulder facing toward spline of 5th gear, and
install circlip(s). Press in deep groove ball bearing with w de
shoul der facing outward. Install tension bracket. Insert selector rod
| ower spring into clutch housing. Install 3rd/4th gear shift fork
1st/2nd gear shift fork, reverse gear shift fork and 5th gear selector
bri dge and tube. 1st/2nd gear shift fork is recessed to clear bridge.
Slide selector rod into position. Align reverse idler gear shaft. See
Figs. 1 and 3.

4) Install transm ssion housi ng nmaki ng sure Support Bridge
(30-211a) and (VW 295a) Needle Bearing Drift provide input shaft with
satisfactory support. Install torx bolt to idler gear shaft. Torque to
15 ft. Ibs (20 Nm. Install hex head bolts to secure housing. Torque
to 18 ft. Ibs. (25 Nm. Torque bolts to deep groove bearing tension
bracket to 11 ft. Ibs. (15 Nm. Heat 5th gear to approximately 212(0)
F (100(0) © and install (circular groove facing upward on vehicles
with 2.0L engines). Install thrust washer and circlip. On vehicles
with 2.0L engines securing plate is used in place of circlip. See
Fig. 4.

1. 1st/2nd Gear Shift Fork
2. 3rd/4th Gear Shift Fork
3. Bridge With 5th Gear Shift Tube
4. Reverse Gear Shift Fork

96H04780

Fig. 3: Shift Fork Alignnment
Courtesy of Vol kswagen United States, Inc.
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1. Hex Head Bolt 7. Securing Plate

2. Hex Head Bolt 8. 5th Speed Gear

3. Gearbox Housing Cover 9. Securing Plate

4. Synchronizer Hub Assembly 10. 5th Gear Shift Fork
5. Circlip 11. M17 Bolt

6. Thrust Washer 12. Gasket

95120049

Fig. 4. Exploded View O 5th Gear Cover
Courtesy of Vol kswagen United States, Inc.

5) Using Tube Wench (VW 3059), screw shift tube cl ockw se
into shift lock. Thread shift tube back out to adjust shift tube
hei ght "A". See Fig. 5.

CAUTI ON: Do not extract selector rod fromshift tube. It may cause
shift fork to cone apart inside, nmaking it necessary to
di sassenbl e transm ssion again. |f necessary, insert
screwdriver through slot to hold selector rod while renoving
t ube wrench.

6) Engage 5th gear and reverse. Coat threads of new
synchroni zer hub bolt (ML7) with locktite, install, torque to 111 ft.
I bs (150 NNm). Mowve shift fork to neutral position. Insert selector
shaft, selector shaft spring and cover with new seal ring. Torque to
47 ft Ibs. (50 NNm. Install selector shaft |ock bolt with seal ant.
Torque to 30 ft. Ibs. (40 Nnm.

7) Adjust 5th gear selector fork. Use caution in performng
this adjustnent to prevent transm ssion fromjunping out of gear.



Check height "A" of shift tube. See Fig. 5. Adjust if necessary. Bolt
gear selector shaft lever onto sel ector shaft and engage 5th gear.

Rai se operating sleeve together with shift fork to conpensate for free
play in |inkage conponents. Align operating sleeve with selector fork
so there is no free play to 5th gear. C earance between 5th gear and
synchroni zer hub should be .197" (5.0 mm. If necessary, adjust

cl earance by turning selector tube. Ensure synchronizer ring noves
freely. Support shift fork, drive on new securing plate.

8) Rel ease tension on input shaft support bridge. Starting at
5th gear end, install clutch pushrod into input shaft. Install clutch
rel ease bearing on clutch push rod. Install new gasket to housing
cover. Install cover. Shift through all gears to ensure correct
engagenent. Install drive flanges, dished washers, circlips, and new
drive flange covers.

_ 96EQ4774 _
Fig. 5 Adjusting Shift Tube Hei ght

Courtesy of Vol kswagen United States, Inc.

COMPONENT DISASSEMBLY & REASSEMBLY
CLUTCH HOUSING

D sassenbly

1) Renove oil drain plug, l|ocating dowels, differential
bearing outer race and shim.04" (1.0 mm thick, nagnet, output shaft
outer bearing race and adjusting shim Using puller, extract input
shaft needl e bearing.

2) Unbolt relay |ever brackets, relay |ever and springs.
Extract bushing for starter shaft. Renove threaded plug (col or coded),
i nput shaft oil seal, drive flange sleeve and oil seal.See Fig. 6.

| nspecti on
| nspect clutch housing for cracks, worn or galled bearing
race bores, stripped threads or damaged case nmachi ne surfaces.



Reassenbl y

1) Install drive flange sleeve and oil seal. Install threaded
plug (Green) and bushing for starter. Install relay |ever, brackets
and springs.

CAUTION: It is essential that threaded plug installed is correct for
specific application. Geen: for 1.8L, 1.9L Turbo Di esel and
2.0L engine with 210 mm clutch. Wite plug avail able for
engines with 200 nm clutch. (not applicable for
U S A/Canada). If Wiite plug is installed in place of
G een, damage to TDC sensor and flywheel markings wll
result.

2) Install input shaft needl e bearing using bearing driver.
Install shimand bearing outer race for differential assenbly. Instal
sel ected adjusting shimand outer bearing race for output shaft.
Install |ocating dowels and oil drain plug. Install magnet on case
usi ng Seal ant (AW 188 200 03 or equivalent).

1. Oil Drain Plug

2. Dowel

.04 (1.0 mm) Shim

. Outer Race

Magnet

Shim

Outer Race

. Needle Bearing

. Hex Head Bolt

10. Relay Lever

11. Spring

12. Relay Lever Bracket
13. Slide Piece

14. Starter Bushing

15. Plug

16. Threaded Plug

17. Clutch Housing

18. Input Shaft Oil Seal
19. Sleeve

20. Drive Flange Oil Seal

CONDOTAW

95G20947

Fig. 6: Exploded View O Cutch Cover
Courtesy of Vol kswagen United States, Inc.

GEARBOX HOUSING

D sassenbly
Renove | ocating dowel s, backup light switch, vent sleeve and



cover. Using a suitable driver, renove output shaft needl e bearing.
Renove sel ector shaft, stop cover, spring, retaining plate and
circlip. Renove ball sleeve, oil seal and protective cover. Renove
differential outer bearing race, selected adjustnent shimand drive
flange oil seal. Renobve tensioner plate, input shaft bearing and shim
See Fig. 7.

| nspecti on
| nspect clutch housing for cracks, worn or galled bearing
race bores, stripped threads or danmaged case nmachi ne surfaces.

Reassenbl y

Install drive flange sealing ring. Install differential
adj ustment shim outer bearing race and drive flange oil seal. Using
driver, install output shaft needl e bearing, stop cover wth bal
sl eeve, ball sleeve shaft and oil seal. Install protective cover.
Install input shaft bearing and shim and secure in place with
tensioning plate. Install vent sleeve, cover, back-up light switch
with new seal and | ocating dowel s.

15 14 13
1. Transmission Housing  11. Circlip
2. Dowel Sleeves 12. Output Shaft Needle Bearing
3. Oil Seal 13. Selector Shaft Ball Sleeve
4. Back-Up Light Switch 14. Selector Shaft Oil Seal
5. Cover 15. Protective Cover
6. Vent Sleeve 16. Outer Race For Differential
7. Selector Shaft Tapered Roller Bearing
8. Stop Cover 17. Shim S1
9. Spring 18. Sealing Ring

10. Retaining Plate
96J04776

Fig. 7: Exploded View O Cearbox Housi ng
Courtesy of Vol kswagen United States, Inc.

GEARBOX HOUSING COVER

D sassenbly

Renove gearbox housing cover. Renove rel ease shaft. Renove
clutch lever clip, clutch lever and | ever return spring. Renove
rel ease bearing, oil seal and release shaft clip. Renove oil filler



pl ug, needl e bearing and bearing retainer bolt.See Fig. 8.

| nspecti on
| nspect clutch housing for cracks, worn or galled bearing
race bores, stripped threads or damaged case nmachi ne surfaces.

Reassenbl y

Install oil filler plug, needle bearing and bearing retainer
bolt. Install rel ease bearing, release shaft oil seal, rel ease shaft
and shaft clip. Install clutch Iever, clutch |ever return spring, and
| ever retaining clip.

INPUT ASSEMBLY

Di sassenbl y

Usi ng a press, renove bearing, being careful not to danage
tensi on bracket. Renove tension bracket, 4th gear, 4th gear needle
bearing and 4th gear synchronizer ring. Renove 3rd/4th synchroni zer
circlip and press 3rd/ 4th synchroni zer off input shaft. Renove 3rd
gear synchronizer ring, 3rd gear and 3rd gear needl e bearing. Renobve
seal and bushing for clutch pushrod. See Fig. 9.

| nspecti on

| nspect all bearing surfaces for wear. Inspect gears for
damage to teeth, bearing surfaces and synchroni zer tabs. Check
synchroni zer rings for wear. Wear |imt mnimumis .02 (.5 m). See
Fig. 10.

Reassenbl y

1) Install bushing and seal for clutch rod into input shaft.
Install 3rd gear needl e bearing, 3rd gear and 3rd gear synchroni zer
ring.

2) Press 3rd/4th gear synchronizer assenbly onto input shaft.
Install 4th gear synchronizer ring, 4th gear needl e bearing and 4th
gear. Install tension bracket



1. Release Lever Clip 7. Clip

2. Release Shaft 8. Cover

3. Oil Seal 9. QOil Filler Plug

4. Release Bearing 10. Transmission Housing Cover
5. Return Spring 11. Needle Bearing

6. Clutch Lever 12. Needle Bearing Retaining Bolt

96H04775

Fig. 8  Exploded View O Transm ssion Housi ng Cover
Courtesy of Vol kswagen United States, Inc.
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1. M17 Bolt 16. Synchronizer Hub
2. Dished Washer 17. Locking Key
3. Stop Ring 18. Spring
4. Spring 19. Input Shaft
5. Synchronizer Sleeve 20. Clutch Housing
6. Synchronizer Hub 21. Input Shaft Needle Bearing
7. Locking Key 22. Clutch Push Rod Seal
8. Fillister Head Bolt 23. Clutch Push Rod Bushing
9. Ball Bearing 24. 3rd Speed Gear
10. Tension Bracket 25. 3rd Gear Synchronizer Ring
11. 4th Gear 26. Gearbox Housing
12. 4th Gear Synchronizer Ring  27. Input Shaft Shim
13. Needle Bearing 28. Thrust Washer
14. Circlip 29. 5th Gear
15. Synchronizer Sleeve 30. 5th Gear Synchronizer Ring
95C20950

Fig. 90 Exploded View O |nput Shaft
Courtesy of Vol kswagen United States, Inc.



. 95020951 . .
Fig. 10: Measuring Synchronizer Ring C earance

Courtesy of Vol kswagen United States, Inc.

DIFFERENTIAL ASSEMBLY

D sassenbly

1) Press tapered roller bearings off both ends of
differential housing. Renove rivets fromdifferential ring gear
assenbly only if ring gear is to be replaced. R vets can be renoved
using either a hacksaw to cut off rivet heads and then driving them
out with a punch or by drilling themout using a 12 mmdrill bit.

2) Renove circlips that hold differential pinion shaft inside
carrier. Renove pinion gears and one piece thrust washer

| nspecti on
| nspect gears for wear, chipped teeth or galling. I|nspect
t hrust washer for wear. Replace conponents as needed.

Reassenbl y

1) If differential ring gear is being replaced, heat gear to
approxi mately 212gF (1008C) and press onto differential housing using
several bolts as guide pins during installation. Install special
retaining bolts and nuts fromRepair Kit (171 498 088 A).

2) Install one piece thrust washer, pinion gears and pinion
shaft into differential case. Attach circlips to pinion gear shaft.
Press tapered bearings onto each end of differential carrier.

NOTE: If installing a new ring gear or pinion, be sure both
conponents are a matched set. Al ways use NEWring gear
retaining bolts.

ADJUSTING OUTPUT SHAFT PRELOAD
NOTE: Adj ustnment is not necessary unless any of the foll ow ng

parts have been repl aced: output shaft bearings,
differential or pinion gears.



1) Install roller bearing outer race into clutch housing wth
a .025" (.65 mm) shim Install output shaft and bearing retainer
plate. Torque plate to 18 ft. Ibs. (25 Nm plus an additional 1/4
turn (90 degrees). Set up a dial indicator and neasure up and down
nmovenent of output shaft. See Fig. 11

2) The specified .008" (.20 nmm bearing preload is obtained
by adding .008" (.20 mm) to recorded dial indicator reading and .025"
(.65 mm shimvalue. The sum of these three figures will determ ne
size of shimto be installed behind output shaft bearing race in
clutch housing. Shins are available in sizes from.025" (.65 nm to .
055" (1.40 mm in increnents of .002" (.05 nmm.

95E20052

Fig. 11: Measuring Qutput Shaft End Pl ay
Courtesy of Vol kswagen United States, Inc.

ADJUSTING DIFFERENTIAL PRELOAD

NOTE: Adj ustment is not necessary unless any of the foll ow ng
parts have been replaced: final drive housing, final drive
cover, differential bearings, differential housing and/or
ring gear/ pinion.

1) Install differential outer bearing race and .04" (1.0 nm
shiminto clutch housing. Install other differential outer bearing
race into bearing housing without shim Install differential into
clutch housi ng case and install gearbox housing with seal. Torque
gearbox bolts to 18 ft. Ibs. (25 Nm.

2) Set up dial indicator and neasure differential side play.
See Fig. 12. The specified .015" (.4 mm) bearing preload is obtained
by adding a preload of .015" (.4 mm) to dial indicator neasurenent.
The needed bearing preload shimheight is determned by this
cal cul ation. Shins are available in various increnments from.006" (.15

my) to .040" (1.0 nm).



95F20953

Fig. 12: Measuring Differential Side Play
Courtesy of Vol kswagen United States, Inc.

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS

Appl i cation Ft. Lbs. (N.m
Back-Up Light Switch .......... ... ... .. ... .. .. ... 15 (20)
Deep Groove Bearing Tension ...................... 11 (15)
Fifth Gear Cover Bolts ........ ... ... . . . ... .. .. ... 18 (25)
Fillister Head Screws .......... ... .. .. .. . .. .. ..., 18 (25)
Gearbox To Clutch Housing ........................ 18 (25)
Idler Gear Shaft Bolt .......... .. .. .. ... .. .. .. ... 15 (20)
Ol Fill and Drain Plugs ............. .. ... 18 (25)
Qut put Shaft Bearing Cover ....................... 30 (40)
Shift Relay Bracket ......... ... ... . . . . . . . . ... .. ... 18 (25)
Shift Shaft Cover . ...... . . . . . . .. 37 (50)
Shift Shaft Lock Bolt ........... ... .. .. .. .. ...... 30 (40)
Synchroni zer Hub Bolt (ML7) .................... 111 (150)

INCH I bs. (N.m

Needl e Bearing Retainer Bolt ...................... 44 (5)
Shifter Housing Clanp Bolt ............ ... .. ....... 18 (2)
Speedoneter Drive Retainer Bolt ................... 44 (5)
Vehi cl e Speed Sensor ....... .. . . ... 44 (5)
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