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CAUTION 

Brake pe<Jal path must not be shortened by 
addrt>O!lal carpeting. 

Hose for mastef cytmder must not touch return 
s;:mng 

II clulch pedal dOes noNetum proper!';. even thOugh 
clevis is set correc11y. coodrtlOfl may be due to · 

0 air 1n hydraulic system · · 
o stiffness tn pedal 'bushings or'tetum spnngs 

Clutch pe<Jal must not touch braci<el in rest pos1t1on 
or ciutcfi will weal prematurely 

Clutch 30 

,----8 

15 14 13 12 

Lubricate all contact surfaces before assembly with whtie 
lubncat1ng grease. Part No. AOS 126 000 05. 

1'- Clip 
aiways replace 

•&! - Clutcti pedal 
• positioned by ad1ust1ng clevis 
• bushing cannot be replaced 

3-Cllp 
"'! aiways replace 

Clutch pedal assembly 30-10-1 
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4 - Return ispri!llJ 
lubncate -mth white grease 

5 Pedal bnlel<et 

6 - 25 Nm (18 ft lb) 
always replace 

7 - Reium spring 
'1or brake pedal 

8 - Broke pedill 

9-Cllp 
always replace 

10-Ctlp 
for brake hght SWTtch 

11 - Brake light swttch 
ad1us11ng. Repair Group 4<i 

12-Washer 

13 - 25 Nm (18 ft lb) 
always replace 

14 Pin 
can also be rn~at!ed 100~ from d1rectJOn illustrated 

15-Clevis 
o adjust so that clutch pedal 1s approximately 10 mm 

13 8 ITT I higher than brake.P&Oal 
e be sure ttiat spnng returns clutcn pedat (see 

CAUTION in tilts section I 

16 - Loclc nut 
tighten after ad:1ust}ng clevis 

17 Masi>!< C¥lJnder 
18 - 20 Nm (14 It lb) 

19 Clip 
always, replace 

Clutch'' 30 '--

Clutch pedal usombly 30-10 .. 2 
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Clutch 30 

1 2 3 4 5 6 7 8 9 10 11 
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CAU110N 

2'1 

,.. 
' ' ' 

i 
20 

Do not operate clutch pedal 11 sla\le cylinder is 
removed 

1 - Slave .,.,_ 
• 1nstall1ng. sectlOl'l 30-40 

19 18 

• · remove,1ns1au atong with pressure hOse (item 21) 
• cap off pressure lone l•tem 151 atter removing hose 
• Dleed slave ':f11nder attar 1nstall1ng clutctl controls 

2--v"""' 
bleeding ciutcll system. section 3().30 

I 
I 

I 

17 16 15 14 

. -

3 - ilraM fluid .....,,..,.,ir 

4- Return holl<I 

5-Gvommet 

6 -15 Nm (11 It lb) 

7 - Clutdl .n- cylinder 

8 - Connector 

9-Plug 

I ,, 
I 

13 12 
.. 

' '· . 

!ubncate with brake fh;1d ~ore 1nstalhng 

10-Cllp 

11- Pin 

30-20-1 
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12-c-
' a<l)usting. section JO. 10 

A·5 

13 - L,C>ci< nu! 

14-~ (14 It lb) 

15-~llne 

16-Grommet 

17 w-
small mSlde d1a1nete< 

18 - Bnociult 

19 - Bushing 

20-W-
large 1ns100 diameter 

21 - Prffau"' hoM 
must not contact othef components 

22 - DWil1 cap 

Clutch 30 

I 

i' 

., 

' Hydraulic ~lutcn OHmbly 30 ... 20 .. 2 
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Clutch 30 
Clutch system, bleeding 

CAUTION 

Before bleeding the clutch system. fill the b,.ake 
fluid reservoir to the lllTAX line with brake fluid. 

111 bleed clutch system. as follows: 
e use brake bleeder device with maximum 

operating pressure of 2.5 bar (36.3 psi). See 
Repair Grdi:lp 4 7 

e use bleeder wrench 3237 and 670 mm bleeder 
hose VAG 1238 83 

111 connect bleeder hose to pressure hose of 
rece1vmg bottle A. as shown 

111 connect bleeder hose to. bleeder wrench 
111 remove left air intake pipe 
111 guide bleeder wrench/hose between left ign1!1on 

distributor and top of strut, over to stave cylinder 
on transrrnss1on 

11 attach bleeder wrench/hose to bleeder valve. 
Open valve '' 

'CAUTION 

During this p~ocedure. be sure all ·bleed 
connections remain sealed. 

1111 operate clutch pedal several times when bleeding 
is complete 

( 
~ 

~ Clutch system, biHC11ng .30•30•1 ' . 
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11 10 . 9 8 1 s 

1- Push red 
grease end lightly w11h liloS2 grease 

2 - Clutdl Glimit cylinder , 
• r""""""11nS1all along w11h prSSSl.lre hose (item 31 
e rnstall only wtien transm1SS1011 1s installed 
• a~"' Slave ~ IS installed. connect pressure 

line and bieik1 clutcn system. sect10n J0.30 

3-~.:1-
must not contac:I other components 

4 25 Nm (111 ft lb) 

5-Guldot......., 

e. - Le91 8p!'!ng 

I· 
5 

~· .... l .. 

Clutch 30 

1 - li01<11ng p1111e 

8 - 15 Nm (1111 lbl 

9-~ 

10 - Clutett ~ lever 

2 

11 - Clutci'I ,.;._, bea!'l~ 

3 

• DO NOT wash beanng; wipe off 
G replace notsy beanngs 
a apply MoS, grease to contact surtaces of release 

lever 
a to secure at lever. rotate. 45 · from inS1allat1on 

pcsrtk>n and tum to engage 

. 12-15 Nm (11 ft lb) 

Clutch re1e111e UMlllbly 

' 
30-40-1 " 

I 
I 
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Remc)ve transmission to repair clutcn 

CAUTION 

PressurS plates are treated agamst corros10n. and 
greased. Only the contact surtace may be cleaned. 
01herw1se the service Irle of the clutch w!ll be " 
considerably shortened 

Remove corTOSIOn and grease residue fro·m the tnpu1 
shatt'sphnes. and also from the hub teeth rt the disc 
is to be reused. Grease hub lightly wrth G 00() 100. 
fllen mcve dutch disc bad< and forth on 1npu1 shaft 
until hub sltdes easity. Remove au excess grease 

Clutch 30 

3 5 

I 

1- FlywllMl 
• checi<. dowel pins for wear· ttghtness 
• clutch linmg contact surtace must be free of 

grooves. 011 and grease 
e for.1rftmovin911nstalling. use 10-201 

2 85 Nm (63 It lb) 
" always repl¥S 
o install Wlll'9:tbclong comPQlJnd. Part No. D 000 600 

3 - Clutcll disc 
e centenng section 30.00 
• spnng cage faces pressure plate 
o clutch disc diameter. see Technical Data. Reprur 

Gr'ovp 34 

~ Outchassembly '30•50•1 
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4 - Presau"' p-
• r0010V1nglins1alling, section 30-{;() 

' 
• checiong, seciJon 30-80 ...., 

I> - 25 Nm (18 fl lb) 
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Clutch 30 
CIUtch pressure plate, replacing/checking 

Replacing 

a lock flywheel 1n position . , 
11 loosen/tighten bolts diagonally and evenly 

e t1ghtei:iing torque 25 ,.:Jm (18 ft lb) 

Note 

Repes1tion holder 10-201 during tightening 
sequence. 

CAUTIOl\I 

Pressure plate must make complete contact 
· with flywheel before installing the mounting 

bolts. 

Never force the pressure plate. Dowel 
pins/holes could deform. 

Checking 

m check.ends of diaphragm spring (arrows) 
• maximum wear allowed: up to half the 

thickness of each spring 

CAUTION 

Select replacement clutch pressure plate and 
disc using parts catalog, engine code letters. 
and engine numbers. 
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. 
~mplaint .. PO&Slble cause Correetlve ac;tion 

. Clutch pedal does not4eturri Air in hydraulic system, bra~e Replenish brake fluid: bleed 
to original position fluid level too low hydraulic system 

(hydraulic clutch) Piston seizes in master o~ slave Replace defective ·part: bleed 
cylinder hydraulic system 

Hydraulic system, or master 
, 

and slave cylinder leaking 
.. 

(mechanical clutch) Clutch cable hard to operate Replace clutch cable 

Self-adjusting mechanism (if Replace clutch cable . equipped) defective 

(all ve~icles) Return spring (if equipped) Replace return spring 
defective 

Clutch pedal hard to operate Clean pivot points, lubricate. If I 
necessary, replace bushing 

Linkage on transmission hard to Clean pivot points, lubricate. 
operate Make necessary repairs 

Mechanical components in Clean pivot points. lubricate. 
clutch housing binding or Make necessary repairs . dragging 

- Clutch release bearing twisted Replace guide sleeve and 
on guide sleeve. seized clutch release bearing 

"" J 
·~ 

F 
' 

Diaphragm spring of pressure Replace pres5ure plate 
pl.ate broken ~ 

~ 
r 
' i. 

Excesslvl!ily hard clutch Clutch cable binds or drags. Replace clutch cable 
pedal Cable corroded in guide Sell-

(mechanical clutch) adjusting mechanism defective 

fl> (if equipped) 
l 

'Linkage on ltansmiSsion binding Clean pi~ot points, lubricate. 

~ 
!-

~ 
1· 
• or dragging ' Replace bushing 
,. 

" r 
(manual transmission Pushrod and pressure plate Lubricate contact points ltghtly 
020 only) bind or drag with G ooo' 100 

[. 
' l 

Lubricate clutch pushrod lightly • ' 
Clutch pedal binding or 

•. 
Clean pivot points. lubricate. If (aU vehicles) 

dragging necessary, replace bushing 
( 

' Note: 

Prior to checking, disconneot 
.. master cylinder Qf]O/Or clutch 

•' 
cable from dutch pedal 

·,· Over-center spring action drags Clean pivot points. lubricate. If 
or binds. Over-center spring necessary,' replace over-center 
defective spring 

Return springs (ii equipped) too Replace with correct return 
strong1wrong return spring spring 

A·11 ~ Troubleslloollng 30• 70•1 



Clutch 30 
Complaint Possible cause Corrective action 

Excessively hard clutch Clutch release force increased Inform customer: release force 
pedal due to wearpf clutch linings becomes higher with increasing 

(all vehicles) - continued wear 

1 " ·1 
Replace clutch disc ii lining/rivet 

..... distance is below 0.1 mm 

Mechanical components in Ciean pivot points, lubricate. If 
clutch housing bind or drag necessary, replace pivot 

ii}" 
bushings 

Release bearing twisted on Replace defective parts 
guide sleeve, seized 

Contact surface release Replace defective parts 
bearing release lever worn 

Pressure plate with wrong Replace with correct part no. 
spring 

Clutch disc binds or drags on, Check gears of hub for defects 

' 
gears (burrs). If necessary, replace 

clutch disc ' 
Clean corrosion and lubri'Cant 
from gears of hub and input 
shaft. lubricate input shaft l . 

splines with extremely light 
. coating of grease, G 000 100 . 

· .. ,,.,_ Move clutch disc back and 
forth; remove surplus grease 

I ,.. 

-i 
' r 

~ Troubktshool!ng 30• 70 .. 2 



Clutch 30 
t'> Complaint Ponlbl@ cause Cormctiw action 

Noises dul'lng clutch Transmission noises enter Replace or add insulating 
operation 

·'~ 
passenger compartment via components as necessary 

(mechanical dutch) clutc~e 

Clutch cabl~aks, binds or Replace clutch cable 
IL 

drags ~-

On full pedal application, Adjust clutch free play 
diaphragm spring rubs against I' 
clutch disc (insufficient clutch 
free play) ! 

Self·adjusting mechanism (if Replace clutch cable 
equipped) defective • 
Release plate contact points Lightly grease contact points 
and diaphragm spring need with G 000 100. Replace worn 

1: 
IL 
f 

lubricating parts. 

(manual transmission - Contact points, pushrod, Lightly grease contact points 
b20 only) release plate need lubricating with G 000 100 ~ 
(all vehicles) Clutch pedal binds or dragSJ Clean pivot points: lubricate. If 

pivot points misaligned necessary, replace bushing 
I Pivot of over-center spring dry, 

,. dragging, misaligned I 
k 

I 
I" 

Return spring (if equipped) Lubricate pivot points 
noisy 

Release bearing or release Generally, replace noisy release ~ 

bearing guide defective, contact bearing. Replace damaged _, t 
surface worn (shrunk?) gult:le sleeves . 
Contact surface (diaphragm Replace pressure plate. Check 
spring tips) of pressure plate release beanng and gwde 
defective (bent, bwken). sleeve: replace if necessary. 

~· 

"' Release bearing off-center 1n Check adaptor sleeVl!S. ' contact area 

Pilot beanng (if equipped) in Replace. lubricate with MoS2 
crankshaft defective. engine1 grease. Check adaptor sleeves 
transmission offset from center l~ 
Clutch disc installed improperly Correct installation 

Wrong clutch disc installed Replace with correct Cli.!ICh disc 
. 

A-13 ~ Troubleshooting 30• 70•3 
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. Complaint 

Grinding noises when 
engaging 1.1 forward or the 
reverse gear, shlfl 
mechanism binds, drags; 
shifting not possible, clutch 
Inoperative 

(hydraulic clutch) 

(mechanical clutch) 

(manyal transmission 
020 only) 

(all vehicles) 

' 

Pol!lllible cause 

Brake fluid level too low 

Air in system: clutch does not 
disengage completely 

Master/slave cylinder leaking, 
aged, hose is too elastic 

AdjustmGnl of clevis not correct 

Mechanic<tl components 
misaligned' 

Clutch free play excessive 

Wrong clutch cable installed 
(too long) 

Clutch cable defective: binds or 
drags 

Self-adjusting mechanism (if 
equipped) defective 

Pushrod too short due to wear 

Clutch pedal travel insufficient 
(carpet. floor mat beneath 
pedal). Clutch not being fully 
depressed 

Only reverse gear grinds when 
engaged 

,~ 

Adjustment of shifting 
mechanism . 

Bearing for shift lever and shift 
operation not lubricated: 
misaligned 

Clutch 30 
Corredive action 

Check system. Replenish brake 
fluid, bleed system 

Replace defective part. 
Replenish brake fluid. bleed 
system ' 

' 
Correct adjustment 

R!lplace mechanical 
cbmponents 

Check clutch free play, adjust if 
necessary 

Replace with correct clutch 
cable 

Replace clutch cable 

Replace pushrod. check release 
bearing. lightly lubricate 
pushrodirelease bearing contact 
points with G 000 100 grease 

Inform customer 

Inform customer. 
Depending on clutch diameter, 
wait approximately 3·6 seconds 
after depressing clutch before 
engaging reverse gear. Input • 
shalt with clutch disc must first 
come to a stop 

Check, correct if necessary 

Lubricate shift mechanism. 
replace defective parts 

' 

~ ., 
f 

' .. 
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Complalm Possible cause 

Grinding noiSM when Clutch disc binds or drags on 
engaging a forward or gears. Hub corroded, or was 
tM nwerse gear, shift damaged during installation. 
mechanism blnda, drags; Hub misaligned on one side 
ISl'!lftlng not possible, clutch 
inope;l!tlve 

{all vehicles) - continued 

Pressure plate lift-off too slight 
(wrong pressure plate installed) 

Pilot bearing on crankshaft 
defective. Input shaft still driven 
when clutch disengaged 

Engine/transmission offset too 
large (adaptor sleeves missing), 
thus support plate of clutch disc 
bent 

Pilot bearing in crankshaft 
defective 

' Lining worn due to excessive 
rpms: down-shifting at too fast 
a speed 

Lining worn from nding the 
clutch when accelerating 

Synchronizing system and/or 
. shifting mechanism in 

transmission defective 

A·1S 

Clutch 30 
Corrective action 

Check gears of hub for 
damage, replace clutch disc if 
necessary. Remove corrosion 
and grease residue from hub 
and shalt. Grease input shalt 
splines with extremely light 
coating of G 000 100. Move 
clutch disc back and forth; 
remove surplus grease. When 
hub is misaligned, check 
position of adaptor sleeves .. 
Check release bearing, guide 
sleeve. pressure plate and pilot 
bearing. Replace ii necessary 

Replace with correct pressure 
plate 

Replace pilot bearing and 
lubricate with MoS2 . 

Check adaptor sleeves. 
Replace if necessary. Check 
shaft 

Install adaptor sleeves prior to 
transmission installation. Check 
clutch disc, pressure plate and 
pilot bearing (ii equipped) lo.r 
damage; replace if necessary 

Replace cl~tch disc: inform 
customer 

I 

Repair transmission 

30-70-5 
I 

I .. 



, Complaint Possible cause 

Grinding noises when Pressure plate uneven due to 
engaging a forward or wrong installation. Clutch disc 
the reverse gear, shift distorted due to improper 
mechanism bind;, drags; handling 

~ shifting not possible, clutch 
1 inoperative . . 

(all vehicles) - continued 

2nd gear grinds only when cold 

. 

Diaphragm spring tips broken or 
bent (installation error: release 
bearing runs off center) 

Clutch disc too thick 

Lining rusted onto flywheel 
(long penods of disuse, high 
relative hum1d1ty) 

·~ 

Clutch 30 
Corrective action 

Check parts, replace if 
necessary, Observe position of 
locating pins ' 

If grinding occurs thereafter, 
check splines on clutch disc 
hub and shaft for ease of 
operation, check pilot bearing 
(if equipped) in crankshaft. II 
necessary, r11pair transmission 

Inform customer. 
If necessary, replace 
transmission oil with oil of 
different 111scosity (see specSI 
procedures in this manual) 

Replace pressure plate.' Check 
guide sleeve: replace if 
necessary, Check adaptor 
sleeves . 
Replace with correct clutch disc 

' 

Lightly sand friction surfaces. 
Replace parts when corrosion 
is severe 

f 

I~ 
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1' 

I:"' 
[ 
I 
I 

,• 

1· 
I 

I 
' 



Clutch 30 
. 

Complaint Poulble cause Corrective action 

Clutch slips; little or no Master/slave cylinder piston Replace master/slave cylinder. 
chrtch action does not return to rest position. Change brake fluid, bl0ed 

(hydraulic clutch) system. 

(mechanical clutch) Clutch cable improperly Carree! adjustment. Replace 
adjusted (insufficient clutch free ·with correct cable, if necessary 
play). Wrong clutch cable 

Self-adjusting mechanism ' Replace clutch cable, if 
(if equipped) defective necessary 

Clutch cable binds or drags Replace.clutch cable, if .. 
necessary . 

(manual transmission Clutch release pushrod oil seal Replace oil seal. clutch disc. " 
020 only) in input shaft leaks Clean pressure plate and 

flywheel 

(all vehicles) Wrong clutch disc. wrong Replace with correc! clutch disc 
pressure plate inst.ailed or pressure plate 

Clutch disc worn, burnt Replace clutch disc. pressure 
pressure plate. overheated 
grooves. pressure plate 

'plate. Instruct custonv;;r r 

distorted due to wrong 
installation, pressing force of . 

pressure plate too low. Driving 

• errors. normal wear 

Mechanical components of Clean p111ot points. lubricate; 
transmission drag, pedal repair ii necessary 
linkage binds 

/ 
Clutch disc. pressure plate. Replace clutch disc. Clean 
flywheel oil-contaminated. contact surfaces of pressure 
Crankshaft oil seal delect111e. plate and flywheel. Replace 
Grease on contact surfaces crankshaft cjil seal. remove . 
from over-lubrication of hub surplus grease from input shaft 

' 
Clutch disc installed from wrong Correct 1ns1allallon. Check 
side clutch disc; replace 1! necessary 

Flywheel too thick; excessive Replace with correct flywheel. 
wear on contact surfaces Check d1SG and pressure plate: 

replace 11 necessary 

I d 

!'I A·17 · ~ · Troubleshooting 30• 70•7 
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Complaint 

Clutch pulls, powtr train 
rattles 

(hydraulic clutch) 

(mechanical clutch) 

(all vehicles) 

. 
Noises in idle 

(manual transmission -
020 only) 

(all vehicles) 
• 

Clutch 30 
Possible cause Corrective action 

Ad1ustment on clevis not correct Correct adjustment 

Air in the system; master Replace defective part. Check 
cylinder1slave cylinder defective brake fluil:i level. bleel:i system. l 

check for leaks 

Master cylinder/slave cylinder Replace defective part Change 
pushrod does not return to rest brake fluid, if necessary. Bleed 
position system 

Clutch cable bindif!g Replace clutch cable 

Clutch pedal binding Clean pivot points, lubricate if 

Note: 
necessary. Replace bushing if 
necessary 

Pnor to checking, disconnect '::,i 

clutch pedal from clutch cable. 

linkage on transmission binds G!lll!iil.n pivot points. lubricate. 
or drags Replace bushing if necessary 

Engine runs unevenly Check engine adjustment; 
correct if necessary 

Driving errors: acceleration rpm Instruct customer 
too low . 

Wrong clutch disc installed Replace with correct clutch disc 

Clutch lining. contact surface of Check clutch release pushrod 
pressure plate and flywheel oil- 011 seal; replace if necessary. 
contam1natec (Oii seeps out Of Replace clutch disc: clean 
clutch housing) pressure plate and flywheel 

Torsion sp,nng broken Replace clutch disc 

Clutch disc mstallec without Install clutch disc with 
spring cage (rattling 1n idle) spring cage 

Pressure plate distorted. Replace p.ressure plate 
broken, out-of-round· ... 
Engine runs unevenly Check engine adjustment; 

correct if necessary 

~ rrou1>1eshoo11ng 30-70-8 
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Clutch 30 
Complaint 

' 
Possible cause Corrective action 

Nol11o11t1 In idle EQgine mounts are too "soft": Check contact points. Replace 
(all vehicles) - continued misahgned :I necessary, with. correct 

engine mounts " 

I Shock absorbers defective Replace shock absorbers 

Clutch lining, contact surface of Locate cause of contamination; 
pressure pll'te and flywheel oil· repair as necessary. L 
contaminated Repllice clutch disc; clean 

pressure plate and flywheel 

Release beanng twisted on Replace release bearing and 
gwde sleeve. seized (presses guide sleeve. Check 

i 
r 
' 

from one side on diaphragm mechanical components and 
spring of the pressure plate) pivot points 

Coritact surface of pressure Check contact su~e for 
plate has lift on one side only, clutch lining on fl eel 

~ 

t· r 
~ 

due to twisted release bearing pressure plate and diaphragm 

Housing of pressure plate 
spring: ;f necessary replace 

warped during assembly pressure plate. Replace release 

Contact surface of pressure 
. beanng and guide sleeve . 

plate has lift on one side only ' 

•· ~ 
! 

~ 
~ . Input shaft greased excessively Clean grease from pressure 

(traces of grease on clutch disc. plate and flywheel. Replace ii 
pressure plate and flywheel) damaged (i.e., scoring, signs of 

overheating. grooves). Remove 

; 

• t 
I 

all lubricant from hub and input I" 
I - ' shaft. lubricate input shaft 

lightly with G 000 100. Move f 
clutch disc back and forth: 
remove excess grease. ~ 

~ ,_ 

~ 
' t 
i 

~ 
-~ 

I. 

r 

~ 
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Manual Transmission - Controls, Assembly 34 

I 016 5-speed j 

Differential 
111 assembly 34-180 

End cover/drive flange 
111 assembly 34-370 
111 disassembling/ 

assembling 34-380 

Fifth/reverse gear 
e assembly 34-150 

Final drive 
a assembly 34-230 

First gear needle bearing 
e replacing 34-330 

.,,. 

First/second gear synchronizer ht1Q. 
1111 replacing 34-340 ' 

Gear carrier housing 
111 assembly 34-290 
111 assembly overview ·34-190 
111 disassembling/ 

assembling 34-300 ,,.,.. 
1111 w/filth gear. disassembling/ 

assembling 34-200 
111 removing 34-170 
111 replacing 34-320 

Gearshift 
-....._ '" assembly· 34-20, 34-30 . 

···~-~ connecting rods 34-20 ;~ 

,r-tever, adjusting 34-120 
Iii lever. adjtlsting pin 34-100 
Ill lever. assembly 34:-60 
111 lever. checking 

adjustment 34-11 O 
11 level housing. crimping 34-70 
Ill linkage, adjusting 34-130 

Index 

Hollow shaft 
111 replacing 34-350 

Input shaft/selector rods 
111 assembly 34-210 

011 pump 
11 assembly 34-250 
111 bushings 34-260 
111 gears. checking end play 34-270i> 
111 pressure lines 34-280 

Push rods 
111 assembly 34-40. 
m front, installing 34-50 
m removing/installing . 34-90 

Shift rods 
m assembly 34-40 
111 removing/installing 34-80 

Spacer plate 
Iii replacing 34-360 

S4 shim and pinion 
lllil assembly 34-310 

Technical data 
11 chart 34-10 

Transmission 
Iii assembly 34-160 
111 disassembling/ 

assembling 34-220 
111 rt1moving/instamng 34-140 
111 .Seals. vent. 

ball stud. installing 34-240 

* All Nf;;W INFORMATION since last filming 

34-00-1 
__ ... ..,. - .. 
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Manual Transmission - Controls, Assembly 

" 

Pin at gearshift lever housipg, adjusting 
length 

Ill adjust bearing pin length, after mstalling push 
rods 
• dimension a 17 mm (43/64 in.) 

Note 

Bracket B, if presel'lt, ca.'1 be removed to ad1ust 
housing pin. Position carpet aside, if necessary. 

·'If 

34-100-1 
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Manual Transmission ° Controls, Assembly . ·- L 

Code 

Production from 

to 

Application type 

engine 

Rear final drive 

Ratio final 

1st gear 

2nd gear 

3rd gear 

4th gear · 

5th gellf 

reverse gear 

Speedometer 

Lubricant capacity . 

Lubricant type 

' 
Clutch actuation 

Clutch disc diameter 

Drive ftange diameter 

Speed in highest gear at 1000 RPM 

" . . 

Technical data, S-speed ~nsmlsa~16 

Note 

For jocatlon of transmisslon codes, see Repair 
Group 00. 

AWW 

1/90 

Audi VS Quattro 

3.61 liter - 184 kW 

AXZ. 

37:9 = 4. 111 

35:10 = 3.500 . 

34:18 = 1.889 

32:26 = 1.231 

28:31 = 0.903 

27:37 0730 

38:11 = 3.455 

electronic . 
3.0 liters (3.2 U.S. qt) 

Transmission oil G50 (synthetic oil) 
SAE 75 WOO 

hydraulic. 

240 mm 

108 mm 

38 km/h 
(?3.6 mph) 

.. 

• 
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r . 
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' . 
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Manual Transmission - Controls, Assembly 

\. 

Gearshift le~er, checking adjustment 

e shift into 1st gear 
Ill push gearshflt lever to left stop 
11 release lever 

o lever must spring back a1 least 5 mm (1 /4 1n.) 
to right 

111 shift into 5th gear 
a push gearshift lever to right stop 
Ill release lever 

o lever must spring back at least 5 mm (1/4 in.) "'
to left 

If NO. 

II ad1ust gearshift lever. section 34-120 

Note 

Spring path length from nght stop (1n 5th gear) 
should slightly exceed spring path length from left 
stop (1n 1st gear) 

---<' 

,,.., 
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Manual Transmission • Controls, Assembly 

Gearshift lever, adjusting 

111 place transmission in Neutral 

111 loos!:ln stop assembly mounting bolts (arrows) 
111 move stop assembly laterally 
111 tighten bolts • 

.. ·-"\ 

34-120-1 

L 
' • 

" 
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Manual Transmission - Controls, Assembly 

...... ~~~-b~~~---

~ 

Gearshift linkage, adjusting 

l\lote 

Adjust linkage m the following cases only 
• rt further alignment is needed following 

gearshift lever adjustment (section 34-120) 
c rt clamp between front/rear shrtt rods has been 

loosened during repair procedures 

In add1t1on to components removed 11rev1ous to this 
procedure· 

m remove front wheels 

111 place transm1ss1on ~in~~~~"'-

111 press adiusting rod (arrow) off at t 
ball stud and at front shift rod. using 
su1table-s1zed lever 

111 adjust ad1ust1ng rod 
• b 134 mm (5-1/4 1n.) 

ill press ad1ust1ng' rod on 
., guide lever through wheel well open1n\)s at 

axle shafts 

34-130-1 



Manual Transmission ,- Controls. Assembly 

111 align slotted holes of stop assembly/cover plate 
and tighten bolts 

11 loosen clamp (arrow) between front/rear shift 
rods 
• rear shift rod must move freely 

111 look for projections (arrow A) on shifter console 
e 1i present. remove by sawing off along dotted 

line (see 11tustrat1on) 

CAUTION 

<:;over gearshift meChanis1n with an oily rag to 
catch shavings that might fall into the gearshift 

• housing 

11 remove spacer sleeve B and spring 
111 pull uo gearshift lever to stop 

I 

r 

. 
' 
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Manual Transmission - Controls, Assembly 

,• 

111 install gearshift linkage gauge 3048 
111 tighten clamp nul 
111 remove gauge 

111- check gearshift lever adjustment, section 34-11 O 
111 adjust gearshift lever 1f necessary, section 34-120 
a shrft through all gears. checking for binding 

condition t 
e with special attention to reverse gear lock 

m install boot. seating it against shrfl lever head 
11 install shrfl knob 

/ 

34~130-3 
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Manual Transmission - Controls, Assembly 

Transmission, rf!moving/lnstalling 

Removing 

Ill disconnect battery ground strap 
•Hocated beneath rear seat 

Fii remove front wheels 

11 remove cross brace to su. ;pension strut domes 
(arrows) 

111 remove com/ete air fitter/duct assembly (arrows) 
• detach lower housing. pos1t1on rearward. then 

pull up and out 

Iii remove bracket (upper el'row) for 1gnit1on wire 
e oons (lower arrows) are sen·lOCking: always 

repla.ce 

~ Trammlsslon, removing/Installing 34•140•1 
,.., 
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B·22 

Manual Transmission Controls, Assembly 

111 remove bott (arrow) for engine harness support 
bracket 

a remove all wiring retainers from transmission 
111 remove eng1ne/transm1ss1on connecting bolts 

(two) 

111 remove bolts (arrow) for right engine mount 

Ill remove engine lower cover 

11 remove crossmember (arrow) 
• remove front exhaust pipe with catalytic 
q converter. Repair Group 26 

Iii remove transm1ss1on heat shield 

t 
I 

' 

~~~ 
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Man~al Transmission - Controls, Assembly 

111 remove driveshaft heat shield (arrow) · 
111 remove driveshaft. Repair Group 39 

.. 
m remove bolts !or transm1ss1on mounts (nght side 

shown) 

111 install engine support bridge 10-222A in left 
engine mount 
• raise engine slightly 

Ill remov_e axle shaft shields , 
11 disconnect axle ~afts from transm1ss1on and 

position them on subframe 

m disconnect pressure line from pressure·.hose 
(arrow) at clutch slave cylinder 
e> plug hydraulic openings 
• clutch sla~ cylinder remains on tragsm1ss1on 

111 disconnect front/rear shift rods. section 34·80. 
and frontJrear push rods, section 34-90 

111 disconnect backup light 
111 disconnect speedometer sensor connector 
11 remove w1nng retainers from transm1ss1on · 

Tn11nsmission, remo•ing/installlng 34-140 .. 3 
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Manual Transmission Controls, Assembly 

111 remove cable guide B for seat ben tensioning ~ 
system. Position guide/cable assembly upward 
and out of the way 
e A~ 40 Nn: (30 ft lb) 

111 rel.ease oxygen sensor wire at left transm1sSiQ,'J<, . 
mount. ti.y' carefully prying wiring retainer open 

11 detach oil pressure supply line from 011 pump 
e plug hydraulic openings II' 

111 disconnect front/rear ;,I Rressure return line~ 
(arrow) ·. · 'ii' 

" plug hydraulic openings 

111 detach 011 pressure supply and return lines at· NC 
compressor 

• 

• 

~ Transmll!Slon, removing/Installing 34• 140•4 
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Manual Transmission - Controls, Assembly 

'C 
~' !h 

~-f;j 

111 remove engme1transm1ss1on mounting bolts, 
except tor 3 shown (arrows) 

11 support subframe wrth transmission 1ack and 
adaptor, VAG 1383/A and VAG 1584, or 
equivalent 

111 remove subframe mounting bolt 
111 lower subframe carefully to give adequate 

clearance, then tie subframe to body 
a secure axle shafts to subframe 
111 be sure rt:\d1ator !an turns without interference 

If NO 

Iii loosen engine mount slightly, then check again 
111 support transmission· with 1ack VAG 1383/A and 

adaptor, or equivalent 

!II remove transm1ss1on nght/left mounts, along with 
transmission support (left side shown ·-arrow) 

m remove r.ema1ning eng1ne/transm1ss1on connecting 
botts, from underneath 

11 push transmission back 

CAUTION 

Be sure the axle shafts move freely Check that 
all wiring retainers at the transm1ss1on are 
loosened. The cable guide for the seat belt 
tensioning system must be positioned as far 
back as possible over the cable bracket. 

34-140 .. 5 
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Manual Transmission - Controls, Assembly 

111 lower transm1ss1on carefully 
~ '.' ' 

Note 

Following transmission removal, the clutch slave 
cylinder should be taken off. It can be reinstalled 
during transm1ss1on assembly. See clutch bleeding, 
Repair Grovp 30, 

fnstalilng 

111 install transm1ss1on in reverse order of removal 
and note the following: 
e install engine/transmisslOn mountings and 

exhaust system, without tension. See Repair 
Group 26 for exhaust system tightening 
torques 

e clean grease and corrosion from driveshal! 
splines. and lubricate wrth a thin coating of 
G 000 100 

• check for presence/cond1t1on of dowel sleeves 
in the cylinder block and replace, 11 necessary 

e bleed clutch, Repair Group 30 
o lubricate crankshaft 'bearing with MoS, grease 

e when 1nstai11ng push rod!r."«Teck thai pin A'on 
the gearshift lever housm~ inserted in rubber 
block B. Adjust pm length, section 34-100 

• check!ad1ust gearshift lever/linkage, sections 
34-110, 34-120. and 34-130 

TranamlQlon, removing/Installing 34-140-6 
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Manual Transmission - Controls, Assembly 

Tightening torques 

lransm1ss10n to engme (M12) 
(M10) 
(M8) 

Axle shaft to transmission 
Crossmember to body 

Cross brace to suspension 
strut domes n 

65 Nm (48 ft lb) 
45 Nm (32 ft lb) 
20 Nm (18 ft lb) 
80 Nm (58 ft lb) 
10 Nm (89 in lb 

or 102 cm kg) 

Engine mounting to body 
Transmission mounting to subframe 
Transm1SS10n support for m.oun!1ng 

to transmission 
Subframe to body 

25 Nm (18 h lb) 
40 Nm (30 ft ib) 
40 Nm (30 ft lb) 

40 Nm (30 ft lb) 
65 Nm (48 ft lb) 

and turn an additional 
90c or 1 4 tum 

55 Nm (41 ft lb) 
20 Nm 115 ft lb) 

Dnveshaf1 to transmission 
Dnveshaft to body 
Support at transmission for seat be-It 

tensioning cables 40 Nm ( 30 ft lb I 
Clutch slave cyilni;ier to transmission 25 Nm 118 ft lb) 
Clutch slave cylinder pressure line 

to hose 
011 pressure feed line at oil pump 
011 pressure return Imes (front to 

rear connection) 
Oil pressure line bracket at 

A:C pump 
Axle shaft heat shield at 

transmission 

15 Nm (11 ft lb) 
25 Nm (18 ft lb) 

40 Nm (30 ft lb) 

25 Nm (18 f1 lb) 

25 Nm (18 ft lb) 

I 

.I 

: 
~ 
L 

... 
' 
' 



J 
i 

... 

• 
Manual Transmission ~ Controls, Assembly 

2 3 4 5 

"p 

! 
20 19. 18 

The gearshift 1ever operates as toUows 
• moves shrl't lever out of 3rd and 4th gear gate 
it moves shift lever out of 5th and reverse gear gate 
• pnwents direct shlfhng from 5th gear to r&verse (lever 

must hrst tie snrl1ed b<\.ck to Neutral. then t11r0Ut,Jh 3rd 
and 4111 11"ar gates I 

1-lnput sha!'I 

2 - Sth>rewrM NIOCtor rod 

3 - ~ gear shift -
4-~ 

5 - ~gear mlay -

6 1 8 9 10 11 

I I 
I 

17 16 15 14 

6 - - gear lnterloc~ 

7 - 511'1 9""' 

8 511'1 gesr oyncl'ltol\lzer sieeYe 

9-511'1 gear shllt lorl< 

10 - 5th - synchron!zer ring 

11 - 5111 II""' synchfonlar hub 

12 13 

I 

~ 

12 - SO Nm (3711 lb) and tum l!lddllkmal 90' (1.4 tum) 

13 31) Nm (22 ti lb) 

14-End·co-

34-150 .. 1 
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Manual Transmission • Controls, Assembl)! 
> ~ '.>#'} 

'j·*- carrier "-Ing 

17 - Renne 9'I"' syncM>nlnr (-W) 

18 - l!lounting ~ 

111 r,_,,,_hcu&lng 

20 - ~Ill - ohlllll 

c.1 ~ . 5111 and .-...gaar. ~ 34-150-2 

I 
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Manual Transmission - Cori~rols, Assembly 

CAUTION 

1

11 t·he· sh1.~_,,~i~·· or 0tmon tapered roller oeanng 
are to1Je replaced. and the cl1men5'00 r is not 

..-------fff&iked on the nng gear. measurement of the pint.on 
p()SltlOfl must be made before removal ot ttte gear 
earner noosing 

i-a....rcamer 
• removing fnstalhng. sectlOr\ 34·170 
0 assembfy overvteW. sectt0n 34-190 
e transmlSSf-Of1. d1sassembhpg asseml~~"if: .. 

secilOl'1 34·220 ' 
• hous.ng assemt>ly, sect10n 34·290 
e shim S4 sect!On 34·310 
• end cov&r assembly. sect10n 34-370 

2 - Otl'lenlntlal gear 
· • assembly. sectl()n 34·180 

e final dnve assembly sectl0!1 34-230 

~ Tnmsllllssion, a&Hmbly 34• 160• 1 

i 
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Manual Transmission Controls, Assembly __ 

3() Nm (22 It lb) 
ar1otays replace bott 

2 
I 

11 

3 

2 ~.SO Nm (37 ft lb). IMrl tum "" addlllonal oo 
'c (114 luml 

· • always replace 
• remoV1ng.mstall109. sectJon 34·220 

3 - 2S Nm (18 ft lb) 
•Milx45 · 
G wrth WllShef 

4- End.,.,_ 
assernoty. secuon 34-370 

5 Gasltel 

C-9 

5 6 

10 9 8 7 

s - Geer carrier housing 
c t>efora removing or assarnbhng proteci input shat1 

saa1 from any dama<Je tJy ihput shatt teeth If 
necessary. cover teeth with 1nsulatmg sheath (from 
a wmng harness) ' 

o disassembling assembling. se<:tion 34·370 

7 - Spac:er plate 
8 - Screw for Slh1rever111e lnter1cc!< mechaniSm 

9 - Do""1>I pins 

10 - 25 Nm (18 It lb) 
• M8•3q 
• wtthout washer 

- Oii drain plug 25 Nm (18 It Iii) 

34-110 ... 1 

I 
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Manual TransmlssiQn - Controls, Assembly ~ 

18 

17 

' ' 

' 1 - 'Center strew 
se1f-ioci<1119 

2 - 51111- - ln11i!rk>cl< rnecl>lilnlam 
~ 30 l!lm (22 II lb) 
e prevents d1reci shtfbng trom 5th gear mto reverse 

Lever must be Shrited tirs1·1nto Neutral. {hen 1.nto 
3ra aoo 4th gear 

3 - Olffenlntillll 
• before remoVmg. remove gear earner housmg 
e d1sassemOl•"Q' assemtiltng, Repair Group 39 

4 - Final drive ..,_ 
• assembly, section 34.230 
• inmalled 'M1h magnet doWnward 

C·10 

s - Oil l>t.~ <'ii. 
e mtef''i;ted m Mal ~ver 
• """"'"~ 734'250 

6 Axl<i~" 

7 10 Nm {119 In. lb or 102 cm kg), 
then tum addlll0f1al 90' It 4 1um1 

a- 25 Nm c111111>) 
w'fth wa.Sl"tef 

9 - 10 Nm (89 In. lb 0t 102 em kg) 

10-Cowr 

11-~ 

I 
34-180-1 
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Manual Transmission - Controls, Assembly 

12 - Selector shaft ..._., 

13 - Dowel pln• 

14 - Flmil - hoWllng 
assembly. sectKln 34.230 

15 - Englnoltnm8ml8clon mounting hex bOlt 
1nstoll. before trlSUllllng axle flange 

16 - Oil dnlln plug - 25 Nm (18 It lb) 

17 - Oil fl!IGr plug - 25 Nm (18 II lb) 

1$ Selector - -remove install aJong with from shift rod 

~ 

,,. 

@] . DtlletenlilJ!, 8&Mlmbly 34-180-2 

I 

II. 

r 
I 

' I 

r 
~ 

11 
~ 

~ 

ii 

-

' • 
~ 

J 

~ 
~ 
I 

.. 
F 
: 
~ 

" 
.. 
: 
t" 

"' ' 
... 
i 

f 
i 

f 
!. 
~ 
I 

I 



" 

Manual Transmission - Controls, Assembly e 

~ 

~· 
' f .. 
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lll~Mli\ll<J! lllMl!lm' ml>~ 111ffi 
l "" - INJll mil •~ ll:!Ol. 1!11 In 1\11\ llUI 

assembly_ sed!Ofl 34-210 
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Manual Transmission • Controls, Assembly 

5 6 7 s 

I I 
I 

I I 
25 24 23 22 21 

1 - l1mer '""" (2nd). Input shafl bearing 
drtve 1nnef race onto input shat1 before 1nstalhng 
en<l cover section 34-220 

2 - Siii 11""' clutch liub 

3 - 5th 9'111' synchronizer ring 
chec;;1ng tor wear Repair Group 35 

4 - 5111 gMr wtlh oynchroniz. hllb and '•!eev& 
1nsta111r19 Repan Group 35 

5 - 5111 g.dl' -le bearing 

6 ThruS1-· 

7-C7 
7 

9 10 11 12 14 

r 
20 19 18 17 16 15 

8 - Inner ,_ ol ball bearing 
installed posrtK)ri. notch \arrow) faces 5th gear 

~-Dowel pin 

10 - Del.ant 10< St111rever11e gear - 30 Nm (22 fflb) 
with ptvot p111 tor p'i..Jsh rad ' 

11 - l!llOuntl'1g pi.rte " 
installation position· locking pm cnamters lace gear 
earner houSJng 

12 Spring clip 

13 20 Nm (15 II lb) 

-------- ___ ,_, __ ·~·-----,....,, __ _ 
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Manual Transmission - Controls, Assembly 

14 - Shouldur bolt 
used instead of boll with sleeve 

15-Sleew 

~ 16 - Sii\/"""'""' Hlee!or roe! 

J 

C-15 

17 - Gcot carriel' houllilng 
assembly, SecllOn 34.290 

18' - Stcp ...,._ 

19-Gasilot 

:I!! - 5tl1 geer !!him 
det"""1ntng new trncl<r19$S. section 34-220 

21-Con<:;r;o~ 

installed posrilOll, Repair Group '.l5 

22- Slh gear 

23 - Clrcllp 

24 - 5prmg pin 

25 - Slh geer ahllt lori< 
only available wrth 5th gear S&loctor rod 

r 
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.. Manual Transmission - Controls, Assembly 

1 Adjuoting}·od 

2 - Shift rod 

3 Stop -bly 

4 Gean11hlfl lever 

5-Cover plale 

~ - ,,""rod 

1 

1 

2 
I 

7 - Trmnsmlsalon seleclor sl\alt lever 

3 . 4 

. '•.'\\ 

s 

[~] Geanihll1iconnectlng rod, assembly 34-20-1 



Manual Transmission -·Controls, Assembly 

J • 

"' 

10 9 s 

1-lnput&Nltt 
d"""5semlll1ng assembhng. Repair Grouo 35 

2 - 3,.., Uh geat ahltt tom 

J- Loell"pln 
• assemble m 3rd 4th "9ear selec:"'\· rod. using grease 
• 1nS1aHed posmon. sectK>n 34.29, 1 

4 - 3td141ti gear ~°' rod 

s ~ Spring pi;, 

;• C-18 

•1..--

2 3 4 

I 
I 

J; 

7 6 5 

6 - 1st/2nd 9$1'11 selec!cf rod lorl! 

7 - Spring pin 

8 - 111112nd !1'1111' ehl'll lorl< 

9 - 1st/2nd gear illllleelor rod 

~ ~:l) 

supplied along with shift tori< and selector rod lorl<, 
as an assembly 

10 Pinion l!ll'ld hollow -
dlsassembling;assemllling. Repair Group 35 

I 
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Manual Transmission • Controls, Assembly 

Transmission, dlsassembllng/anemb!lng 

Ol~bling 

Ill mount transmission in repair fixture, VW 540 
111 dram transmission 0tl 
Ill disconnect rear oil pressure return line, seclion 

34-280 
Iii re~ve cable bracket for seat belt tensioning 

system 
111 remove front shift rod along wrth front push rod 

and adjusting rod 
111 remove 5th/reverse gear !nterloci<: section 34-180 
111 remove selector shalt, complete (do not 

disassemble) ,. 
111 remove cap screw for end cover, section 34-170 

Note 

Before removing the input shaft socket head bolts, 
block input shaft as follows: 

111 place transmission 1n gear 
111 lock both axle flanges (arrow 1) 
Ill lock dnve shaft flange, using two bolts (arrow 2) 

e remove . input shaft socket head bolts 
i!ll remove end cover bolts 

e bolts are ~elf-locking; always replace 

·~ 

' 
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'' 
Manual Transmission - Controls, Assembly 

•I 

ill remol(e end cover using shde hammer WI ni 11. 
and adaptor VW 771115 
e A - threaded pin, MS or M10 

111 pull off hubs ar.d bearing 2nd inner race 
• A puller US 1078 or Kukko 2011 O 
• B • - needle bearing drift, l/W 295A 

111 remove 5th gear synchronizer ring 
Ill dnve out 5th gear shift fork sprmg pin 
11 remove synchronizer hub circilp 
111 remove 5th gear 11\(lth sleeve. hub. needle 

beanng. and 5th gear selector fork 
• selector rod should stay 1n gear earner housing 

111 unbo~ gear earner housing and drive out dowel 
pins 

a remove gear carrier housing (with input shaft and 
pm1on) 

111 remove 5th gear circilp 

111 pull off 5th gear 
11> 12-75 mm separator. US 1103 (l<ukko 1711) 
• two-arm puller. Kukko 18/0 

'Note 

· Loosen puller spindle after several revolutions so 

that the sep;ir011 · 1· be repositioned for better 
contact with 11,., uv«· "<epeat this procedure several 
times. 'illlil> 

CAUTION 

DO NOT remove the c1rchp. or the p1n1on will 
fall out of the hollow shaft. 

Note 

The pinion will move baek in the hollow shalt to the 
c1rclip stop when the puller 1s installed. 

Sleeve 41-501 is supported by the circlip on the 
hollow s~aft (Circlip will not be damaged.) 

34-220-2 
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I 
Manual Transmission - Controls, Assembly 

!!ii check ccnditlon of gear 
• replace if necessary 

111 remove 00nca11e washers 
111 remove 5th gear shim 
111 clamp gear camllr housing .n vise with shafts 

toward front and shrtl forks pointing upward 
111 use $Oft jaw ':COvers for vise 

111 drive out ~nng pin for 1 sl/2nd gear selector fork 

CAUTION 

Support the shift rod while driving out the 
spnng pin. 

m turn selector fork upwards 
11 remove selector rod stop screws. section ·34-190 . 
u dnve out 3rd/4th gear shrft fork spring p1r\ 
Iii pull out 3rd/4th gear ~lector rod 

., shift fork stays in operating sleeve 
"' do not .Jose small interlock piece 

111 remove thrust washer for 5th gear needle bearing 
111 remove mchp for ball beanng inner race 
111 remove inner race (not tightly seated). section 

34-190 
· 111 remove input shaft wrth 3rd/4th gear shift fork. 

sect!On 34-190 
111 remove reverse gear shaft and take out gear. 

synchronizer ring and spring 
111 remove pinion with selector rod and 1st/2nd gear 

shift fork 

. Differential, Removing 

Note 

II only the dlfferent1al 1s to be removed. the end 
cover must first be r.emoved'. followed by the 
complete gear earner housing 

11 remove mounting bolts for both axle ftanges 
e use dnft to sieady 

11 remove bolts frQ(l1 final dnve caver 
11 press cover off 
111 remove d1fferenti1ll 

t 

t 
' .. 

r 

t 
' 



: ::; 
' 

1 

' 
,J 
I 
4 
• 

Manual Transmission - Controls, Assembly 

Differential, Installing 

Note 

Before 1nstall1ng the axle flange, install the hex bolt 
connecting the engine and transm1sst0n. 

111 install pinion with st:l11t fork and selector rod, 
section 34·200 

111 insert screwdnver A from 5th gear side through 
opening for reverse gear shaft ' 

111 install reverse gear and synchro111Zer nng 
e be sure flat edge of nng (arrow 1) points 

toward pinion and input shaft 

Ill install compression spring 
111 attach single angled end in recess on 

synchronizer nng (arrow 2) 
Cl> turn double angled end to left and hook in 

opening in gear earner hOUSJng (arrow 3) 

Note 

When installing compres~n spring on' synchronizer 
ring. lift gear and 1'Jnchrornzer ring slightly with 
screwpriver and.push screwdriver slowly through 
Sl!"'ing Hook spring end at gear earner housing 
opening. 

Ill push gear shaft in "' 

<& pull screwdriver out slowly and note posrt1on of 
compression spring 

111 install mounting Plate 
111 engage reverse gear and attach spring clip, 

section 34·290 
1111 remove reverse gear 

l!!I install input shalt with 3rd/4th•. gear shift fo~k . 
section 34·21 O ' 

m install inner race o! rolier beanng 
., notch points toward .-5th gear teeth 

1111 install clrcilP. for inner race. and mount thrust 
washer 

11 pos1toon selector rods 1n Neutral and .be sure 
interlock pins are installed correctly, section 
34.290 . •. '' 

111 install 3rd/4th gear selector rod with small 
interlock pin 
e assemble pin using small amount of grease 

ir··.• I 

r~;!llSllllMl'nbll"9fassembllrtg 34-220 .. 4 
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C·21 

Manual Transmission • Controls~ Assembly 

111 pin together 3rd/4th gear shift fork with·SElieclor 
~ 

111 install 1 st/2nd gear selector for!< lock sleeve 
e install stop screws with new gaskets, and tighten 

5th gear shim thickneu, determining 

' 
a measure distance between inner race of tapered 

roller bearing and c1rctip mounted on rt 
, o push upward with depth gauge when taking · 

reading 
o determine shim, thickness from following chart: 

Masuring 
Range (mm) Th!cltllen (mm) Part numbal' 

34.75-34.82 3.3 016 311 391 BC 

34 83-34.92 3.4 016 311 391 BO 

34.93-35.02 3.5 016 311 391 BE 

35o;3·3512 3.6 016 311 391 BF 

35 13-3522 3.7 016 311 391 BG 

Assembling 

111 install concave washers 
• only outer edges touch each other 

111 heat 5th gear to approximately 120 ·c (250 'F) 
before shd1ng on 

... ., gear shoulder faces gear earner housing 

111 press 5th gear on until seated 

34·220-s 
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Manual Transmission - Controls, As~embly 

111, support 3rd gear of hollow shaft on thrust plate 
VW402 
e important for determ1nat1on of circl1p 

111 install 5th· gear c1rclip 
111 install 5th gear with synchronizer hub and sleeve. 

needle bearing ano shrft fork 
., pin shift fork together with selector rod. section 

34·200 

111 install synchrbntzer hub etrcilp 
111 install 5th gear synchronizer nng \ 
111 heat clutch hub· to approximately 120 C (250°F) 

and install 
e 1f necessary. drive on until seated. using press 

tube 30-100 

u press on 2nd inner race of ball bearing 
111 lubricate mating surfaces of spacer plate and 

gear earner hous1ng/transm1ss1on housing with 
light application ol sealer 

111 pos11ion spacer plate on gear earner 
111 install gear earner (bearing plate. input shaft. 

pinion) 111 the transmission housing 
Ill drive 1n dowel pins and tighten bolts to 25 Nm 

(18 It lb) 
m 1nstaH complete selector shaft 
111 install 5th/reverse gear interlock 
111 pos1t1on >eno cover gasket and install dowel pins 
111 poSJtton end cover and install mounting bolts 
111 install self-locking bolts for 1riput shaft Tighten 

end cover by t1ghten1ng these bolts 
" during tightening, block input shaft using 

procedure described earlier in this section 

111 loosen bolts 112 turn. after tightening end coli!)r 
111 ret1ghten end cover bolts to 25 Nm (18 ft lb) 

• 

-

Tl'llnl!lmisslon dlaa11111l'llllllng/llS9elllblirig 

" 
34-220-6 
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Manual Transmission - Controls, Assembly 

1111 tighten input shaft bolls to 50 Nm (37 ft lb) 
• block input shall as 'described earlier tn this 

section, and tightl!ln bolts an additional 90° .. (1/4 tum) I 
111 tighten cap scr19!0 30 Nm (22 ft lb) I' 

Note Ir 
Always replace socket head bolts and botts installed M 
With locking compound. 

Ill install front shill rod and push rod 

"' 1111 install adjusting rqd af!er checking ad1ustment 
jir 
~ • 

111 install cable Jiracket for seat belt tensio111ng J. 
"" 

system 
.• A~40 Nm (30 ftJb) 
• B •• 65 Nm (48' ft lb) l 

1111 connect rear 011 pressure return line. section • 
' 34-280 ' -~ 

I~ 
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I 
,,,,,JJ!anual Transmission - Controls, Assembly 

5 6 7 8 9 10 11 12 13 14 15 

.• , 

I 
26 25 24 24 23 22 21 20 19 1& 17 16 

Note 

' When~r~olacing parts marked with an asterisk ('l. further 
ad1ust.ment is necessary See ad1ustment overview. Repair 
Group 39·'" 

t - Axle flange seals 
• press off with eXlractor lever VW 681 
e dnv1ng in. section 34·240 
o re'p1ac1ng wtth transmission mstalled. Repair 

Group 39 <. 

2 - Final drive cover 
o with integral. 011 pump 
.... repamng'btl pump. section 34-250 

I 

3- 52 shim 
• note thickness 
• see Repair Group 39 

'4 - Smell tapered roller bearing, outer race (see 
Note) 
• for· d1tierent1a\ gear 
o removing 1nstall1ng, Repair-Group 39 

·5 - Large tapered roller bearing, outer race (see 
Note) · 
o tor d1fferent1al gear 
e removing mstalhng. Repair Group 39 

6- S1 shim 
rt note thickness 
e see Repair Group 39 

~ Finell drive. assembly 34..,230•1 
e 
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Manual Transmission - Controls, Assembly 

7 - Anal drive~ 
o befa<e removing housing. determine installation 

position of pirnon (actual "rurement) See 
Repair· Group 39 . , 

• before onstallmg transml55lon. install cable brael<et 
• for seat belt tens1onmg syS1em 

e .._ Baell-up light awl1ch 45 Nm (33 It lb) 

9 - Ball lrtUd for odjutltlng rod 
installed poslOOn. section 34·240 

ib- vent 
note insertion depth. section 34·240 

11 - Selector "'1alt seal 

12 

" withdraw using extractor lever VW 681 
o dnvmg 1n, section 34·240 

~ .... 
o rt ttwa transmission 1s mstalled. the speedometer 
• sender can be removed as follows 
~ remove front exhaust pipe. Repair Group 26 
- remove end cover for left axle flange. from 

transrrlSSlOO 
-· d!SCOfineci wrnng from speedomefer S:..ooer 
- r&lease speedometer sender and remove 

13 - Retainer for~ 

14 - Input aMtt needle -ng 
removing installing. Repair Gr<" JP 35 

15 - - Uwge tapeM roller beering, outer """' 
o before removing, deterT!llne installation posrtion of 

pinion (aci1Jal measurement). Repalf Group 39 
e remoVinglflS1all1ng. Repair Group 35 

16- S3 shim 
• note tnici<ness 
• - Repair Group 39 

17 - Oil fll!Gr plug -:25 Nm {1S It lb) 

111- Oil drain plug - 25 Nm {18 It lb) 

19-~ " II 
20 - inpul slla!t °""'! 

• remove wrth extractor lever VW 681 
0 lnslaikng. sectlOfl 34·240 
CJ/ can be replaced with transmissaon removed 

before dlSSa5Sefllb1Y 

21 - Plailtlc guide slee"'11 
do not lubncate 

22 Spring 

z:i - R"1lllt111ng plate 

24 - 15' Nm (11 It Iii) 

25 - Clu!ch ....-.. -
lubricate all lnction surtaces w1tti Mos, 

.,. 

34-230-2 
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Manual Transmission - Controls, Assembly 

Transmission seals, vent, and ball stud, 
lnstamng 

Axle flange seal 

111 install with driver 2062. untll seated (left side 
shown) 

S~!ector shalt seal 

111 install "\!Ith gwde pm HH 5. u'ntll seated 

Input shaft seal 

11 install with press tube 30-100 and thrust tube 
VW 454. until seated 1. 

-

' . 
: 



.Manual Transmission - Controls, Assembly 

• 

Vent In final drive houelng 
• press-in depth 11~21 mm' (53/64 ilt) 

Ball stud for adjusting rod 
• installed position. (arrow) 

•'-

34 ... 240-2 
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I 

l 

!. 
r 
I 

! 
t· 
r 
' I 
~ 
l 

~ 
" r 
~ 
I 
' ~ 
t 

~ 
' 

r 
' 

L 



'' 

Manual "f'rapsmission - Controls, Assembly 

23 22 '21 -... 7 20 19 18 17 16 15 14 13 12 11 

-When reoiaonq pans m.>)J'.M.ed Wtth an astensk ! • 1 cheCK 
end play ol oi1 purrip gears section 34-270 

IHI 

1-Clrcllp' 

2 - Oll ll'l"'P drive pr (21 _, 
o oe10fe 1nsta111ng. p¢Sit1ioo a11qriment son• igs 

• 1nSlaH Of"l gearshatt 

3 - Oii - drlYO - (82 -) ·"" 
• removing trom d1fferentta1 gear h0us1ng Re-pair 

Group 39 
• 111staHea PQSrtK>n Repair Group 39 

4 - Spring pin 
o dnve into d:f1erEtnt1a1 gear hOusn·iq 
e secures 011 pump dnve wheel 

5 Clamp 

7-Pln 

; Oii pUmp "°""' 
m reptace r1 there tS heavy scoong in area cl pump 

gears 
e oover can be rerroCl\'ed as tOllows wim 

transmtSSIOf'l installed 
~ remove trom ~t system Reoa.1r Groop 39 
----.. remove ngtlt axle tt~ er.cJ cover 

.,,, 
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s--
10 - 8 Nm (7i In. lb or R cm kg) 

11 - 2S Nm (IS 11 lb) 

12-~ 

13 - Q.<!ng 
• always replaoe 

Manual Transmission - Controls, Assembly 

o pcsi1loo 1n pump cover groove l'lf'OWI 

14 !leering buohlng 
• removing !tom pump cover. section 34·260 
o 1nstallong in pump cave<. secnon 34·260 
e 1nstalled pos!tlOO. sectJon 34·260 

'15 - Oii pump l!'l'lll'ltllleft ! ..... _, 

.,5 - Oii pump geGrl- (Me -) 

"17 lieiov!ng bw.llttl'!J"I (""" Hem) 
o removing lrom pump h0t.J""'9. sec!IOO 34·;/W 
~ instalt:ng in pump tlOU""'9. secilOfl 34·260 
0 lflSlalled posmon, secilOf1 34·260 

"18 G.ssMI <- Notll) 
~ r~ng gasket wrtn transm1$SIOn installed. 
remove front exhaust system. Repair Group 26 

19 - Checll ball 

20-~?P'l"ll 

ZI - Flnal dTMt co.,.. 
Wl1h integrated Oii pump 

22 - illel!ring bushlng 
• tor gear shan 
• ramOving. section 34·260 
o installing. section 34-260 
$ installed pQ!llllOO sectJoo 34·260 

Zl Alignment !ll)rings 

I 

" 
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Manual Transmission - Controls, Assembly 

Oil pump bushings, removlng/instamng 

Bearing bushing (In pump cover), removtog 

111 extrae1 bearing bushing. usmg the following· 
• A puller (12·16 mm), US 1010 
, (Kukko 2111) 

"· B support. Kukko 22/1 
o C - thrust pad, 30-205 

CAUTION 

Use thrust pad to prevent damage to sealing 
suriace 

Bea~ing bushing (in pump_ cover), Installing 

l!I press beanng bushing 1n until seated 

Bearing bushing (in pump cover), installed 
position 

Note 

Flat edge (a!7ow 1 I faces recess (arrow 2) 1n pump 
cover 

34-260-1 

r 
·.~ 

'l 

' -

!Ir·· 

r 
' 

r 
r 
' 



• 

Manual Transmission Controls, AJsembly r 

Bearing bushing (In pump housing), removing 

11 extract beanng bushing, using the following: 
e A puller (12-16 mm), US 1010 

(Kukko 21 /1) 
e l!l - support. l<1.1kko 22/1 

Note 

Follow the same procedure when remO\ling bearing 
bushing for either oil pump gear. 

Bearing bushing (in pump housing), inst.a!llng 

111 press bearing bushing 1n until seated 

Note 

Follow the same procedure when installing bearing" 
bu_shing for either oil pump gear 

Bearing bushing (In pump housing}, installed 
position 

Note 

Flat edges (arrows 1) face recess 1n housing 
(arrow 2) 

Bearing bushl"i/I (for pump gearl11haft), removing 

Iii extract bearing bushing. using the following 
"' A ;,;. puller (12-16 r:im). US 1010 (l<ukko 21tl) 
e B puller. US 1039 (Kukko 2212) 

"" 
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Manu .. I Transmission - Controls, Assembly 

VW411 

.. ;_, .. ~"1 
--~ 

,,. -"- -------~ 

VW402 VW40i 

Elearlng bushing (for 1>1.1mp gear/shaft), installing 

111 press bearing bushing in until seated 

Bearing bushing (In final drive cov&r), installing 

Note 

Flat surtace (arrow 11 !aces the outer circumference 
o! the final dnve cover (arrow 2) 

L 
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Manual Transmission - Controls, Assembly 

.J3• 22321 

--- , 

11 
Oii pump gears, checking end play 

11 position straightedge across 011 pump gears. as 
shown 

111 insert 0 05 mm feeler gauge (arrow) between 
straightedge and housing sealing surface 

If feeler gauge cannot be inserted 

11 install gasket ( 1 50 mm thickness. Part No. 
015 115 189) 

If feeler gauge can be inserted 

111 mstall gasket (2.00 mm thickness. Part No 
OHi 115 189A) 

11 assemble oil pump and be sure Jhat all gears 
turn easily 
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Manual Transmission • Controls, Assembly 

2 

I 

I r ~, 
: ) 
!! I 
:1 I ii' ' I 

:1 I 
~t .. Ji l 
~.JI 

I 

I 

I 
I 

2 

1 - Oji coolio1 
o integral with radiator 

3 
I 

i 
I 

I 
~· 9~ 

• re-movir19 mstalhng P,epair Gtouii 19 

2 - 0-nng 
aiways replace 

3 - 10 Nm (89 In. It> or 102 cm'ltg) 

3 

botts artach 011 pressure 11nes 10 011 cooier 

4 - Oil ~re rewm ll"'J'. front 

5 - 011 PftUUm llUl'l'IY line 

a - 40 Nm 130 11 11>1 

5 6 1 9 

I 

7\ 
' f ' 

'12 11 2 , 

: 7 - 25 Nm (18 It lb) 
~ 0011 attaches 011 pressure t:ne 10 011 pump 
i \ 

,~l!. OH preuure rett.tm line. rear 

9- lilracl<et 

10·- 25 - (18 It .lb) 
Dolt attacttes 011 pressure hne to end cover 

11 - Bracllet 

12...;. 25 Nm (18 It lb) 
tl011 attaches 011 pfessu;e hnes to A C compressor 
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' . ' . Manual Transmission • Contrpl\S, Assembly 

10 

24 23 ,22 21 20 19 18 17 16 15 

1 - 5lh ..,,_.!lea• sM1 rod 

2 - R"""""!' II""' sniff lori< 

3 - K4'y$ 
1nsta11$d pos1t1on section 34·.300 

4 Outet raco. pln!on tapered rolie< btt.oring, 
r~ing 1nstalhng ptnkln ~epa1r Group 15 

5-S4al'llm 
adjustment Repair Group 39 

6 - Sp<lt19 

7 - Plu"91" 

a - GQlle! 

0·14 

9- Stop &e'-

10 - 1$1141h gser lnterlocit 
1nstalie<l PQSrt1or" sect10n 34· 300 

11 - ~ - l'!Cu&lng 
when ~eptacmg. detemuoe S4 shim fh!Cl<ness. 
sectl0<1 34-310 

12 ~ stti """ .._ mechllnlsm 
"'1Stalled posrtlOO. sectJOn 34-300 

13 - AelaY. lllYer boll - 35 Nm (26 'I !II) 

1_4 - Roller l>N1il'lg 
' see 1noot snatt. '""''"'""' 1nsta111ng. R&p_air Group 35 · 

L 
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~ Manual Transmission •. Controls, Assembly 

15--.... -
tnstalled position, sectiOil 34-300 

16 ~ - pr ....iay llmlif 
adjusting. SlilCllOli 34-300 

17-~ ... 
.. '""""""9 bu!ll1i!)g. S0COOn 34-300 
.. 1'1stalling bushing. section 34-300 

Ill - - FW ~ynchmuteov 
e checl<!ng tor wear. section 34-300 
e 1nslallod posrtion: flat edges tace Pl"""' and 

1npu1wn 

19 -~ l8pring 
•nstalled pcsition single-angled end hOOi<s •nto nold'l 
on ~ nng Doubl&-angled end 1s turned to 
left and hoo!<ed 111 O\'.)enll'l9 on gear earner housing 

20 - - gear liMft 
2'I ~p191e 

•nstalled P".'$ll10n · loeklng p.n cnamters face gear 
came< housmiJ 

22-Sj>nng ~ 

23 - Sloeft 

24 - HG boll - 20 Nm (1S 11 lb) 

! 

r 
r 
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Manual Transmission - Controls, Assembly 

Gear carrier housing, 
disassembling/assembling 

5th g~a·r interlock mechanism, installing 

1st.14th gear interlock, Installed position 

Note 

The recei>s (arrow) will not be present wtwn the 
selector rod is at 3rd/4th gear. 

Reverse gear Interlock, installed position 

34-300;..1 
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Manual Transmission • Controls, Assembly 

RlllVerse gear bushing, removing 

Reverse gear bushing, Installing 

";"'-•. 
Synchronlier ring, checll.ing 

111 press synchronizer ring onto gear and measure 
gap a woth feeler gauge 
e a 0.075-2.3 mm (new) 
e wear llmot: 0.2 mm 

.. 

34-300-2 
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Manual Transmission Controls, Assembly 

Reverse lever, adlul.ltlng 

u install reverse gear and insert relay lever '!!if 
111 install both 1n gear carrier housing 
111 push relay lever 1n d1rect1on of arrow and thread 

bolt into relay lever until seated 
e bolt and threaded lever bushing must be 

ahgned 

11 press lever against bolt and loosen bolt until 
threads of bolt 1ust touch bushing threads 
e bolt must have been turned back at least 1 /4 

tutn 

11 tighten bolt to. 35 Nm 126 ft lb) 
111 engage reverse gear several times and check 

that relay lever moves easily 1n all pos1t1ons 

' L 
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Manual Transmission - Controls; Assembly 

1 • 

Lubncate an iomts and moving parts Wfl:h wh11e_. grease 
Part No AOS 1211 000 05. 

1 - Shift """" - lrcn1 pullh red 
• assembly. sec1lOr1 34-40 
• sMt rods. removmg1install1ng, sectJOrl 34·80 
• pusli rods, rElfTIOV1ng;1nstalllng, sect!OO :J.4.90 

2 - G<oanllllt levfi - _, pu$h rod 
• assemoty. 5'!Cllon 34-60 
• push rods. removrngl1nstalhng, se<;l!on 34-90 
• gearslllff lever•lmkage. chedong ao1usnng. 

sectJons 34.110. 34-120. and 34-130 

" .~ 
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Manual Transmission Controls, Assembly 

2 

The ttioness of the S4 stum must be redeterrruned if the 
gear earner housing. the 1st.2nd gear synchronizer hub or 
!he hOUow shaft and spacer plate. are replaced This 
ad;ustment also changes the pre!oad of the QtntOn beannq 

l - U!rge lapen$d rolle< bearing 

2--Wll 

J - lilt/2nd ~ syncllrcniD't hub 

4 1111 gear neoidlCI bellring 

5-S41111im 

S- P!nlcn 

1 - Sm.all ~ roller bearing 

0-19 

r 

3 4 5 

8 - Geaf c:an1er ttouelng 

9 - Spacer plate 

10 - l'lnal drtW hOuSlng 

it- Depth of gear can1er nouelng 
secuon 34-320 

b - Len;lh of needle bNnng inner race 
seciJOl1 34-330 

c - l.englh of lstllnd ~· synchronize¥ hub 
section 34-340 

d - l>!eesurement from pinion head to conu.ct collar 
of synehronlzer hub on hollow shaft 
secilOO 34-350 

• - Th- of Spac:et plate 
section 34-360 

34-310-1 
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-
Manual Transmission - Co.ntrols, Assembly · 

Gear carrier housing replacement and S4 
shim determining 

111 redeterrrnne S4 shim thickness. as follows 
e measure depth of both old and new gear 

earner housing 
e calculate difference 

Example 

Old gear earrier 
housing depth a 

New gear earner 
housing depth a 

Difference 

121.60 mm (4 787 1n.) 

121 85 mm (<Ii 797 in) 

0.25 mm (010 rn) 

If t11e new gear earner housing 1s deeper 

o install correspondingly thicker S4 

If the old gear earner pousrng is deeper 

ill install correspondingly thinner S4 

Example 

Previous shim 

Difference 

New S4 shu;n 

0.95 mm (0.37 in.) 

~ 0.25 mm (0 10 m.) 

1.20 mm (0.47 1n ) 

Shims available as replacement parts: 

Thickness (mm) Part number 

0.24 016 311 393 BA 
027 016311 393 ee 
0.30 016 311 393 6C 

0.33 016 311 393 BO 
0.36 016 311 393 6E 
0 39 016 311 393 BF 

042 016 311 393 BG 
045 016 311 393 BH 
ll . .llll tllll 31 i !HB ru 
0.93 016 311 393 BK 
1.17 016 311 393 BL 
1.41 016 311 393 BM 

Gear carl'iet -ng ""Ploo '"""' 
and S4 alllm dlrllirrm!nlng 34-320·1 

-~ 
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Manual Transmission - Controls, Assembly 

1st gear needle bearing replacement and I 
S4 shim determining 

111 redetermine S4 shim thickness. as follows 

<11 measure le.ngth b .for inner race of bOth old ;' 
and new needle ~anngs 

o calculate difference ; 

Example 

Old inner race 
d1mens1on b 31.95 mm (1.258 in.) 

New inner race 
dimension b = 32 00 mm (1.260 in ) 

Difference = 0.05 mm (0 002 1n.) 

If the new race 1s longer 

111 install correspondingly thinner S4 

If the old race is longer 

111 install correspondingly thicker S4 

Note 

Select replacement shims from .chart in section 
34·320 

,, 
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Manual Transmission - Controls, Assembly 

1 st/2nd gear synchronizer hub 
replacement and S4 shim determining 

1111 redetermine S4 shim thickness as foMows. 
• measure length c on hub of both old/new 

synchronizer by posrt1ornng iaws oi Vernier 
caliper 1n slots for keys 

c ., calculate difference 

Eumple 

Old synchronizer hub c 

New synchron)zer hub c 

19 65 mm (0 774 in) 

19.60 mm (0. 772 in.) 

C' ~erence 0.05 mm (0 002 in ) 

If the new synchronizer hub 1s longer 

a install correspondingly thinner S4 

I! t~e old synchronizer hub 1s longer 

11 install correspondingly thicker S4 

Note 

Select replacement shims from the ehart 1n section 
34-320 

34 ... 340 .. 1 
,. 

1111/2nd gear syrlei'lrontmr bub ~ 

llilld S4 "'"" delarminlng 

I 
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D·23 

Manual Transmission - Controls, Assembly 
. 

Hollow shaft replacement and S4 shim 
determln!ng 

I 

11 d1sasserr1ble pinion up to hollow shaft 
Ill remove ClrClip (!'lf.f<!W) for spring pm 
m tighten sleeves to exactly 10 Nm (89 1n. fb-or 

102 cm ~g) 

m set end measuring plate. VW 385/32. on pinion 
head and measure dimension d 
,. upper measuring point 1s mating collar for 

. synchronizer hub 

I d = 1.98.40,mm (7 811 in.). 

111; calculate difference 

' 
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Manual Transmission - Controls, Assembly 

Example 

_..Qld hollow shaft d 198.40 mm (7 811 in ) 
New hollow shaft d = .~8.55 mm (7.817 in.) 

Difference = irJ 0. 15 mm (0 006 in ) 

If d1mens1on d of the'new hollow shaft is larger 

111 install correspondingly thinner S4 

If dimension d ol the old hollow shalt 'is larger 

,111 install correspondingly thicker 54 

Nole 

Select replacement shims from the chart in section 
34-320 

34-350-2 
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Manual Transmission - Controls, Assembly 

Spacer plate replacement and S4 shim 
determining · 

111 redetermine thickness of S4 shim. as follows 
o measure thickness of old/new spacer plate 
• 1 calculate difference 

Example (for hollow shaft d 198.55 mm) 

Old spacer plate e 3.90 mm (0 15 in) 

New spacer plate e ~ 4 00 mm (0 16 in.) 

Ditterence 0.10 mm (0.39 in.) 

I! new spacer plate 1s thicker 

l!I install correspondingly thinner s4 

If old spacer plate 1s thicker 

11 install correspondingly thicker S4 

Nerte 
Select replacement shims from the chart in section 
34·320 

~ Spacer plate ~acement and S4 !lhlm clet""11ining 34•360•1 

~· 
r 

r 

t • 
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Manual Transmission - Controls, Assembly 

~ 
I 
\ 

2 

\ 

Ball beat1r11 

3 

I 
i 
I 

30 

• tor Torsen d1f1ereo11a1 

4 2 

o remov1ng 1nsta111ng. sec11on 34-380 

2 - Smail rieedle bearing 
removing instaumg section 34<380 

3 - Clrclip 
ie 1ns1all111g section 34·380 

5 6 

e before rnsiallinq ball bearing install crrc110 on 
TOfsen d1tferent1al 

4 - To""'n d!!l$rentl81 
• 00 NOT disassemble 
• atwavs replace 1f damaqed 

7 '8 

I 

\ 

S -le bei!lrlng, large inner race 
e removing 1nstall1ng sect10n 34-380 
• only reoiace together w1tt'l outer race 

6-CIO'Cllp 
for •arge n&e(lle bearing on Torsen d1f1eren!1a1 

1 - ~ ... bearinq. large - outar rmce 
<» removing installing sectiort 34-380 
o press-in oetith sect\Of'l 34-380 
• Of'lly reptace together with inner •ace 

a - 011 m1er p1ug - JO 111m 122 11 11:1i 
atways replace 

CD !O separate from be"arinq housing flf.S1 remove i' 

nrc11p 
9 - 25 Nm (16 ft lb) 

10-W-• 1n's1a111nq section 34·38D 

~ 
i 
1 

" 

. 
'• 

:r 
" " 'r ., 
:~ 
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Manual Transmission • Controls, Assembly 
' 

11 - End "°""" - 30 Nm (22 II lb) 
removmg ~om gear can'lef housing section 34·22Q 

12 - Sooai 1-d - 50·Nm (37 II lb). plU$ an . 
l!ddlllONll 90" (1.4 !Um) 

13 - Input """11 -ring 
removing 1nstalhng. sectioo 34·380 

14 - In""' race (2nd) !or Input sh&i1 
drive inner race onto input sttatt Detore assembling 
eM cover section 34-220 

15-Clrc:Up 
· delEOm'llning !hlci<MSS sec1lon 34 · 380 

16 - !l&flle pll>l0 

17 - lnoor .- (1st) tor lnpul aMll 
installing. seciion 34-380 

18 -1>11< 
1nsta1hng. section 34·380 

19 Swttc!1 46 Nm (33 II lbi 
o not present on ail models 5 

• swrtciles ott AC_, 1sJ'gear •s engaged 

20 011 <!Nin' pllJll (mltl fllil!lnol) - 25 Nm {19 11 lb) 

21 - Cln:Up iOf - """9e 
22 - Clrcllp for bell biimring 

23 - - lleGring IOI' - flange 
• bel°"e ret'T'IO'Vtf19. separate onby beanng hous.:nq 
~om Torsen dlffe<en1lal. sect1011 34·380 

0 removing 1nstalhrig secbOn 34--380 

24-0-nng 
• atways replace 
o post!IOf\ in beanng hous,,ng grOO...e 

25 -ng houtllng 
• cari be removed With 1ransm1SS!Of' 1nsta1ieo 
·'lla;l=.Q-OVp 39 . 

e rE1f'llOV1og from efld cove-r section 34·380 

26 Washer -..;,. ;. 

27 15 Pim (11 11 lb). plua "" acldltlonal 90" (1 4 tum) 
o always repface 
c ciean threads in end cover 

·2'11 - SM! 
o before removm9. separate onty ooan119 housmg 

trom Torsen diffefenbal sectJon 34·380 then press 
off ctnve """9" 

9 pry OUi '#11h SC!'ewdr.'./St 

• 1nsta1hnq secil0f1 34-380 

211 - llitw flange 
• remove ~ with be!!mg housmg l70m T""""1 

ctitfemml.al. - 34·380 
• removing l70m beann9 hoosmg. OEIC1lOn 34·380 
• •rn.talhng !19cilon' 34·380 

CAUTION 

Before bo.'llng 1"" OnveSnatt 10 the ttar.ge be sure 
ltl"t the anve ttange fhfea<IS are free of -IOClung 
compound If not cleon Ille flange therougnly wilt> a 
thread deaner 

JO Clrcllp 

34-370·2~ 

I 
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Manuai'Transmission - Controls, Assembly 

End cover a11111~.embly, 
disassembling/assembling 

111 sub·assemble as shOwn 
• A . ongonal washer 
• S socket head bolt 
• C washer 
'" 0 inner race (2nd) 

Ball bearing 111nd drlv11 flange shaft. removing 
!Tom end cover 

111 remove baffle plate and circlip 
111 reworl< beanng seat 1n area of crimp marks. 

using 3·s•ded hie 
111 press oeanng out of end :over 

34-380-1 
-----

' 
,. 

l . 

~ 
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Manual Transmiaalon - Controls, Assembly 

~------------'., 

.. 

CAUTION 

Support end cover as snown 

A misaligned beanng will catch 1n the groove 

for the Clrd~ .. 

Note 

After pressing the bearing 1n. remove the 2na inner 
race ( 11!US1rat1011 35- 1 098 1n this sectlOfl. item 0) 

111 deterrmne c.rcllp thldmess. as follows 
• first try 1nserllng a 2 90-2 98 mm c1rd1p 
" use a thinner cird1p (2.83-2 89 mm). rt 

necessary. See chart Whdl follows 

e1«:11ps 11ml!lbkl a ~ p1!1113: 

2 83-2.89 

2 90-2 98 

N 900 608 01 

N 900 608 02 

Beering ~. removing fTom end co_. 
A - threa<led ptn MS or M 10 

11 seat circhp A along enltre circumference of 
groove 1111rrow~ 

. 

EM - ........,. Cun I 111111t1g11111·1-·m-llr'l!ICI 34-380 .. 2 

• 
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I 

r 
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Manual Transmission - Controls, Assembly 

Tornn. d!fl~al. MPl!lmting frGm bearing 
housing 

TorMn dttferentlal, instal!i~ in bearing housing 

Ball bearing for Torsen d!fferentlal, removing 

A- separator 122 115 mm) Kultko 17 2 

a install circilp A before 1nstallrng bearing 

34 ... 39()...3 

' r 

t 

l 
i 
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Manual Transmission • Controls, Assembly 

~ needle bearing Inner race A l<w TOnM!n 
d~I. removing 

e-· separatOl' (22-115 mmJ. Kukko 1712 

CAUTION 

Press off carefully 

Large needle bearing inner~ for Tc!'l&en 
ditterentlal, inatllllllng 

!Ill press on with graduated side of VW 45912 

f 

I 
Large needle bearing outer race. removing ~ 
end COVEil' I 

j 

Llil'gtl needle bearing outer raca. inst21111ng in 
. end COWi' 

A- large needle beanng outer race 

34-380 .. 4 

I 

l 
r 

I;,, 
" 
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Manual Transmission - Controls, Assembly 

771115 

A 

lfW411 

Lilrgfl !;fi<lllil bearing out0r r\:lce, preh-111 depth 

a 130 mm (5 1 1i\ I 

Small needk'l bearing, removing 
e A puller (23 5-30 0 mm) Kuklu1 21t4 
,. always replace needle beanng 1f damaged 

Small needle bearing, imltll!llng , 
"' A sm<;!ll fleedle bearing \ 
" press 1n until seated 

Flange shaft. removing 

L 
.-

' r 



,'-J· _________ M_a_n_u_a_l _T_r_an_s_m_is_s_io_n_:"_C_o_nt_r_o_ls...;., _A_s_s_e_m_b..-::.ly 

E-11 

VW408a 

1 
VW473 

VW401 

Flange shaft seal, inllltl!llllng 

Flange shalt. removing ball bearing 

Flange shaft. installing ball bearing 

~ End - -mty. cllsusomllling!Hll8mlllii:og 34-380-6 ,' 
I 
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Manual Transmission - Controls,. Assembly 

1 2 3 4 5 

I I 

1-
18 17 16 

1-&1!-
-alled PQS!tloo. secilOO 34·240 

2 - Ad1U81!ng rod 
,e adjusting. sec!lon 34·130 

3 - Seleclor ""811 -
eon lransml'SSK)l'l 
e remove a!ong W11h front shift rod 

4- Clip 

5 - !luslllng 

6 7 8 
! 

9 '10 11 12 

. t 

15 14 13 

6 - From 11111•1'1 rod 
• remove only wtth transmission lowered 
• lowenng transm1SS10n, riect""' 34·140 
~ 1nstamng, s8Ction 34·50 

7 - From llll'lllt rod 
• remove onty wrth transmission lowered 
<> lowenng transmlSSIOO. section 34·140 
o remove along W11h transmissl0f1 selector sllati 

ieller Do not pry rOd off leller 

8- Clamp 

9 - 25 """ (18 It lb) 

10 ~ - shift rod 

t 

' t 

t 

r 
~ 

[' 

~· 
" 

I 
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Manual Transmission • Controls, Assembly 

11- Boot 

12 - 10 Nm (139 In. lb°' 102 cm kg) 

13 - Rar puah. rod 
removing 1nstalhng SOC!IO!l 34.90 

14 - leek """""" .~ 

15 - 20 lllm (15 It It>) 

16 - Dellanl !cf 5!hll'lm!f"&S gear 
o 1N11t1 p.vot p.n for push rod 
o mounted at gear earner. sed.IOO 34-50 

17 Shill fCrl< 

1a - Sell~ bOi1 - 20 Nm (15 It lb) 

34 ... 40 .. 2 
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Manual Transmission - Contt~ls, Assembly 

Front push rod, lnstamng 
" 

111 mount front push rod on pivot pin (arrow) at gear 
carrier 

I 

~ 

' r 
~ 

r· 
' 
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Manual Transn\ission - Controls, Assembly 

-....--------------------------------., 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 . 

11 

10 

1 - G<ietlltlltt - ~ 
a d~ only to lubncate 
• pre-assemble rubber nng, beanng shells and lo-r 

!lall halves 
~ install gearshrtt lever wrth spnng, cover plate. and 

upper ball h•tt into bearing sllells 
• press rubbef nng 1rno gearshrtt lewf housing 
• 111Stall metal nng and crimp houSlng at three points. 

sectiO<l 34. 70 

2-Tulle 

3 - 10 Nm (119 In. lb 01 102 cm kg) 

4 - SIClp bull 

ll·10 

5 - Slop piste 

ti - 10 Nm (139 In. lb °' 102 cm kg) 

7-Cowrptm 

e - r1u- bushing 

9 - llraclwl 

10 - Ro411r puillh red 
" with lever houSlng and pin 
e pm leng1h adjusting. section 34·100 

11 Rullber rtng 
1n>qtall with collar up 

12-Lo-bell half 

1 

2 

~ 

34-60-1 

,,. 

r 
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Manual Transmission - Controls, Assembly 

13 - Beertng st\91is 

14 - Spring 

15 - Metal ring 

16 - Geanlhltt -

17- Boot 

18 - 10 Nm (89 In. lb or 102 cm kg) 

19 - Rear shill rod 

20- Bushing 

2:1 - Geanlhltt lever guide with upper btitl hall 

22 - Bushing 

23 - Clrcllp 

8·11 

r 
I 

r 
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Manual Transmission • Controls, Assembly 

Gearshift lever housing, crimping 

~ . 
~ 

• 
t. 

' t 
J 

d 
~ . . 
' .., 

:. 

B·12 34 ... 70 .. 1 r 
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Manual Trahsmission - Controls, Assembly 

Shift. rods, removing/Installing 

Removing 

CAUTION 

Before removing the front shift rod, lower the 
transm1ss~on and subframe, section 34-140. 

,,;:;:. 
111 loosen clamp (arrow) between front/rear shift 

rods 
e it may first be necessary to remove catalytic 

converter and heat shield 

111 disconnect rear shift rod from gearshift lever 
111 remove rear shift rod from the top 
111 press off front shift rod at shift forl< 

,. shift rod should remain attached to 
transmission selector shaft lever 

111 remove adjusting rod 
iii slide shrft rod/selector lever forward, under seat 

belt tens1Clning cable bracket 
111 remove rod/lever assembly 

Installing 

Note 

Install 1n the reverse order of removal, noting the 
following 

e tightening torque for clamp bolt - 25 Nm 
(18 ft lb) 

•. checking/adjusting gearshift lever/linkage, 
sections 34-110. 34-120, and 34-130 

e when installing rear shift rod, be sure boot 1s 
seated correctly 

f .. 
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Manual Transmission - Controls, Assembly, 

Push rods, removing/installing 

Removing 

Note 

The rear push rod should be removed complete with 
the gearshift lever and rear shift rod. 

Before removing the front push rod. lower the 
transmission, section 34-140. 

11 loosen clamp between front/rear shift rods 
o it may first be necessary to· remove catalytic 

converter and heat shield 

!II remove lock sleeve (arrow), 
111 remove center tnm panel from center console, 

Repair Group 70 
111 remove stop assembly 
11 remove rear push rod, gearshrft lever. and rear 

shift rod/boot, from top 
111 remove front push rod after removing circlip 

lnstalllng 

111 install in rever~e order of removal 

Note 

Be sure to seat the following correctly 
e circlip for fTont push rod 
e boot for rear shift rod 
e clamp between front/rear shift rods 

111 adjust length of pin at ·gearshift housing. section 
34-100 
e check/adjust gearshift lever/linkage. sec!lons 

34-110, 34-120, and 34-13.0 

r 

r 
i 
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Manual Transmission ..:.. case, Gears, Shafts 

lnde" 

I 016 5-speed J 

Gear carrier housing/end cover 
u 'assembly 35-80 

Hollow shaft 
!II assembly 35-70 

Input shaft 
111 assembly 35-20 
111 disas~bling/assembling 35-40 

Pinion/hollow shaft 
111 assembly 35-60 
111 disassembling/assembling 35-90 
fll overview 35-50 · 

Transmission 
111 overview 35-10 

*ALL NEW INFORMATION since last filming 

--~ 

35-00-1 
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Manual Transmission - Case, Gears, Shafts 

2 3 

Input shlll1 
asSembl1n9 d1sassemblrng. section 35-30 

2 4th gear •, 

3 3rd gear 

4- 2nd gear 
5-Reverse gear 

S Gear earner housing 

7 -1at 9Cf' 
8- Slh gear 

9 - Socket he!ld bolt 

4 

'f;;. 

17 

o tighten to (37 It lb) plus 1 4 turn (90 ) further 
& always replace 

5 

16 

6 7 8 

.. 

15 14 13 

10- Plug 
30 Nm (22 II lb) 

11 - DriYfllOlhafl flange 
12 - Toraen dlfierential 

11 ·do not disassemble 

9 1.P 
I 

12 11 

.. o removing msiaH1ng. see Repair Growp,34 

13 - End co""' 
14 - PlnlOn 

assembllngd1sassembhng, section 35,50 

15 - Spacer plaie 

16 - Hollow shalt 
assembltng d1sassembltng, section 35-50 

17 - lran&mlnlorr 1>9Uslng 

016 5-speed I Tnmsmtaslon overview 35•10•1 

• 
• 
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Mam.1~1 Transmission Case, Gears, Shatts 

2 3 4 5 6' 7 a 9 10 11 12 13 14 
I 

;I 

ll 
" 

24 23 22 21, 20 "19 18 17 16 15 

1 - 30 Nm (22 II lb) 

2 - SO Nm i37 II lb) plus an additional 1 4 tum (!10') 

3-End,._ 

4-W-

S - Ball l>0aring 1"1 Inner race 

s - inpui $l'lllf1 bell b.ring 
remov1n~ 1nstathng secteoo 35·30 

7 :_ 5111 li't"' hub 

8 - 5th fiM1 eyndironlaf rlng 
checiong !or wear sactton 35· 30 

9 - Clrcllp 

J,;.-1199' 

10 - Slh gee• With .-iind synchronizer hub 
installing secJion 35· JO 

11 - 51h 119"' needle ~ 

12 "-- lnpu! - rolklf l>Mting 
e P'"""'"9,0UI .oecilon 35·30 
e note msertion depth when pressmg 1n 

secteon 35'30 

13 - °""' """1er "°""'"II 
14-lnpu1 $Nlfl 

15 - Roller beating '"'* '!l<il! 
1nstallat:on pos.1>00 notch (arrow) points 
1owanl 5111 gear 

I 

I 
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Manual Transmission • Case, Gears, Shafts 

16 - Cln:ll;> 

17 --
19 - 5111 gllOlf - syncllronlzer -

19 - Kays 

20 - Srnc:i"l1cntmr ..-

2'1 -~ 

22 - !Mil bemlng - ""* ,_ 
oelore assembllng end cove<. drM3 race onto shalt 

23 - £lalfte pliillt 
aJwa)'l! r"l)lace 

24 Clrellp 
delemiirnng !l'lld<ness !10C1101\ 35·30 

•• 
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· Ma~ual Transmission • Case, Ge~rs, Shafts 

1 - lnpu1 anaft 

2 - 3ttl II""' - ~ 
3·_ 3ttl pt 

I 

4 - lfll geet s;mcmo:.- rmg 
• too angte 1 ,5 
• tnct)()fl surtace coated wrtti 

moiytxlenum 
• c~1ng !o, -..ear sect;()n' 35· 3-0 

5 - 3'd WI par •¥nc:hu:miz.,, gear 
a:ueml>ly 
O r@fT'IOvff19 lf"l'Staii1ng secttOn 35· 30 
• note postt:en when remov1nq 

soc1IQn 35 30 

6 - C!rcli!> 
oetem"1m1ng t~uctness sechon 3$-30 

1 - 4111 9'llGf synctwonW>r ring 
II lap angie 115 

o fnctlOt"I surface coated Wtth 
nio~um 

e CheOLmg tor wear secitOf'l 35·30 

e - 4ttl - - l»artng 
9 - 4111 gear 

10 - Clrcl!p 

12 
I 

I 

J .. .r -· 
'.' t 

\ 

,. - lnpul $Mil ~ ~ 
remcwmg 1nsta1t1ng 
5'lctlOl"I 35. 30 

12 ~-ng 
13 - Keys 

14 - SVncftl'Cf•- hub 

15 - Synchron- .-

18.- Spring 

35-30-1 
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Manual Transmission - Case, Geans, .Shafts 

Synclm:mimf rings. cl'Mlclllng 

11 press synchronizer nngs on gear cones and 
measure slot dimension ·a - with feeler gauge 
'11 3rd and 4th gears 

a new part 1 0-1 7 mm 10 039-0 067 m I 

wear hm1t 0 5 mm (0 020 on I 

e Sth gear 
.. 

a new part 1 0-1 9 mm (0 0390 075 1n) 

wear ltm1t 0 5 mm (0 020 1~ I 

111 push sleeve over synchronizer body 
s insert keys and mount spnngs wrth ends 

staggered 120 apart 
it spring bent end must engage 1n hollow key 

r 
I ,. 
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Manual T,ransmission • Case, Gears, Shafts 

((. __ " 
~~>v ·~ 

Ill tum synchronizer rongs until grooves are aligned 
with keys 
• install with wider collar of hub !acin_g 4th gear 

Synchronizer end play. adjusting 

Iii. determine !hockest rnchp that Wtll flt and install 
me lip 

The following circllps are available 

Thiclt""3 (mm) Part numll®r · 

1 50 088311317 
1 56 088 311 317 B 
1 62 088311317C 

Roller bearing in gear carrier housing, pressing 
out 

:<liil'l'-'4&r.'.-"'-. y 
VW433 

£l.'> I"· i,.,I 

• 

01s~ I. 35-40·2 
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~ V'WI 411 -

' 30 24 

Manual Transmission - Case,, Gears, Shafts 

Rollof bNl1ng In goar ~ ~ pressing 
in ' 

•a 85-90 mm 

Input &Mt! bltll buring, ~ out of end 
COWi!' 

111 remove baffle plate and corcllp 
}Ill reworl< bearing seat 1n area of crimps marks wrttn• 

three-Sided file 
111 press beann1;f oui of and cover 

111 suo-assemb'.e as shown 

A ong1na1 washer 

Bl soci<e! head bolt 

C washer 

0 2nd inner race 

35°40-3 
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Manual Transmission Case; Gears, Shafts " i 

I 

.A 

"' 
111 support end cover on Sides ' 
111 alter ITTStalkng bearing. re."l10ve 2nd 1nr.er race 

and dnve onto mam' shalt see Repair Group 34 
1111 determine c1rchp th1Clu1ess. see Repair Group 34 
111 install circiip 
111 press m baffle plate and crimp 
II!, remove bolt. <nu! and washel 

Needle boorlng In tl'iln!llJll!ll$lon housing, 
removing 

A puller 30·37 mm. e g Kukko 21!5 

B support e g Kukko 22!2 
A 

l\iffdle bearing in.lransmisalon housing, 
lnstllllling 

lll,-.q"!.~ in flusti 
o stepped side of 30· 506b must be toward 

30.·505 

35-40-4 

• i 
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Manual Transmission - Case, Gears, Shafts 

11 push sleeve CNer hub with short collar toward 
gear and Insert keys 

111 hook spring into first key on gear Side 
111 pull 2nd and 3rd keys back slightly. press m 

spnng Wl1tl screwanver and PUsh keys over 
spnng 

111 insert second spnng With end offset 120" !rem 
first spnng 

i. 



Manuai Transmission - Case, Gears, Shafts 

CAIJTl(llN 

-~-~pnorto 
dis~. <lel""""'9 the <l'ISfAllal!On PoSll!On of 

,,_.., Pl'llO" tnrough OCluaJ --· See Aepaor 
Group 39 

~ b011'1 - f(l!Jer beanngs ol !he l)lt'll()n 

'~ - PoSS<bie uae products from !tie ... ,,,..~ ... 

1 - l>lrilcni"'*"" ~ ~ 
- 35-50 

2 - Hollow llhdt ~ 
-35-60 

3-Gur-~-SOC'llOn35-70 

I 01' 5-Gpeed I PlniGrlilicllaw $llldl. _... 35-so-1 

I 
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Manual Transmission • Case, Gears, Shafts 

2 3 7 

-Whef'i instal!tng new gears see Techrucal Dala 0 

• Wheri replactf\9 these parts adjustments are necessary 
see act11.1s1ment overvte'* ~r Grove 39 

t.,-~heusli'lll" 

2-~-· 
see aQustrnent OVEt'IVleW, Repan Group 39 

Lllf!llO l>oer1n!il - rilCll' 
•emov1"9 mstall1ng section 35·80 

4 - Spacer plsllll' 

s 9 10 11 12 13 . 14 15 

I 
! 

S - Pinion' 
ring gear and pinion come as matched set 

6 Uorge -"' 1 ....... .....,.,. 
• "'""'"""9 msta!lmg. secllOn 35-80 
• adjusting end p<ay secilOf1 35-80 

7 - C!rcllp 
~ avai~ in v;anous thteknesses 
e measumg. se<:llOl1 35-80 

11-~rtng 
•nstalled l)OSltlOO sect!OO 35·80 

9 ~-• QUaJ1llty 23 
• mslall•ng. sect10n 35-80 

r 
' r 

r 
I 

I 

L 



1 .. -I 

" 
" 

F·15 

Manual Transmluion • case, Gears, Shafts 

10-~MQ 
~ P1*110n. _, 35-30 

11-W....,~ 

12 - ,.,,,... ~ 

13 Clrell;> 

.. 
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Manual Transmission • Case, Gears, Shafts 

2 3 4 s 6 7 
I 
I 

i 
l 

I 

~'--I 

~"" ' ' 

( 

"When !?Iese partS ate~ ~are 
~ - ..,.. iidjuslm$n1 ~. ~Group 39 
, _ ~ lltld" 

Wl1tl ;i.lj. 4th gears 

2 - 2nd geet ........ ~ 

3-2nd!ll>lll' 

4 - 2nd ...... ~OUGll!O< ring 
• IO!l angle - ·115· 
• tnc1IOO sul13ce iWl!h Oii grilovei ooate<:t M1h 

rnolybdem.im • ~tor_,,, _, 35-80 

10 11 12 

17 16 15 14 

5 -1-...., oynch•oolzer --· 
.. '""""""9''""""'"otlllyonstalllng. sectlOn 35-80 

6 - Isl g9Clf syr.clll'CO- ring 
• top 11ng1e ; mr 
G lot .1st4Ctl IJll"I'. only ~ nf19S with 15(r 

!OP ang1e and """' ~coated -
surface I- Oii Q100'olel ""' supp!IOO as 
~pal'1S 

0 ~tor-·_, 35-!lO 

7-151 par 

e - 191 !il'llllf ...,... """""'' 

I 

,. 
' ~-
l 
p 

[ 
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I 
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Manual Transmission • Case, Gears, Shafts 
~ 

9 - 1st gear - -.tn; - ,_. 
·~ PllO'fJCn - ndQe 1a"°"'1 laces srna11 

ooanng """" """' 
10 - !ln!all-.. - ,_. 

'""""""9 ll'lSlallln9 S<l!C!JOn 35-80 

11 SIMll ~ - -· 
'""'°""'9 ~· sechOn 35-80 

12-~-sc· ~ 
"""~ ,,,,.....,_ Flepaor GrQUp 39 

13 Galt - """'81ng' 

1~ - Spring. 

15-~ 

tt1~s~-

11 Sy•!Ch!- $le!ml 

' 

. ' 

.. 

' 
~\ 

\~ 
' 

01s~ I ~WI!~ 35-10-2 

. 
"' 
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Manual Transmission - Case, Gears, Shafts 

2 3 4 5 6 7 8 9 

-·-rep<acmg'-.e parts adjustmen1s are "'®•l'e<l 

5 - S!l't 91"1' adjll8tlflg """" 
de1efmmlog thlci<ness. section 35·80 

see ad!ustmenl """"'- R_,r Group 39 

1 - - ~ - ........ 

--""'~ - 35-1.\iO 
2 - - ~ - ........ 

'""""""'l tfl5t!IJ1tng . ll4lC!lOn 35·80 

3 AdjuSllng sllMl $4' 
see adfuSlm<!nt ~ Aepa11 Group 39 

4-~-~· 

6-~-
tnslal!OO """"""'· section 35·00 

7-W!-
"""°"""~· section 35-80 

8 - Cln:llp 

9-End-

35-80-1 

' 
t 
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Manual Transmission • Case, Gears, Shafts 

Pinion/hollow shaft, 
disassembling/assembling 

Small bearing lnne!' race11st gearlsynchronlzel' 
sleeve and hub/2nd gear, removing 

e 

Large bearing Inner race, removing · 

A separating fixture. 12· 75 mm. e.g. Kukko 1711, 

-

, . I 011 ~ I Plfliorlll!ollow llllaft. ~DMmllllng 35-90-1 

f 

' i 

! 
~ 
I 

r 
' 

r 
' 



Manual Transmission - 'Case, Gears, Shafts 

Synchronizer rings, chllCklng ' 

11 press synchronizer nngs onto gear cones and 
measure gap 11 with feeler gauge 
• 1 sti 2nd gear 

a new part 1 0-1 7 !O 039-0 067 1n ) 

wear llm1t· 0 5 mm (0 020 1n ) 

1st/2nd gear synchronizer sieeve1hul:i, 
assembling 

Synchronizer sleeve hub. assembling 

11 push sleeve over synchronizer hub (recesses 
must allgn) 

1111 insert keys a,nd install springs 
"' springs must be staggered 120 
• angled ends of spnng must engage in hollow 

key 

35-90-2, 
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Manual Transmission • Case, Gears, Shafts 

'tfW4l2 

VW41Sa 

Carge bearing innEtl' race end play, adjusting 

111 determme and install thickest c1rcl!p that will lit 
The followmg, circltps are available 

Th~(mm) Part number 

2.34 N 901 080 01 
236 N 901 081 01 
2.38 N 901 O~ 01 

240 'N 90108301 
242 N 901 084 01 
244 N 901 085 01 

246 N 901 086 01 
2.48 N 901 087 01 
2.50 N 901 088 01 

. 

Small bearing inner racei1 st gearisyncl)Jonlzer 
$1e9Ye 11M hubl2nd gear. lnst;illl!ng : 

CAUTION 

Before pressing. the 5th gear shim must be 
installed on the small bearing inner race 
(arrow) or bearing will be damaged 

Always replace the shim 

The pinion remains 1n the hollow shaft when 
pressing on .• 

I 
I 
I 

I 

35·90·3 
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. 
Manual Transmission • Case, Gears, Shafts 

Small bearing outer race, removing 

Small bearing outer race, installing 

Large bearing outer race, removing 
" stepped side of tool 3062 face~ 1001 VW77111 

Large bearing outer race, installing 

Ill heat housing to 100 C (212 F) using hot air·gun 
(heat for approximately 15 minutes) 

35-90-4 

' t 
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Manual Transmission - Case, Gears, Shafts 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~-'-~~~--'~~~~~ -

F·23 

large bearing outer race, Installing 

111 install o~r race only alter housing has been 
heated 

111 hold parts in press for two rtunutes to allow heat 
exchange 

Tapered rollers, installing 

m grease rollers and install with depression facing 
pinion head 

Spring washers, installed position 

A- springs 

S 5th gear 

Spacer ring, installed position 

111 install spacer ling with cone (arrow) facing 
tapered rollers · 

35-90-s 

• 

r· 
I 
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Manual Transmission· - Case, Gears, Shafts 

Support ring; installed position 

• install support ring with cone (arrow) facing 
tapered rollers 

Pinion/hollow shDft, dlsauemblinglanemb!ing 
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Differential - Manual Transmission 39 

Is-speed 01s j 

Axle flange oil seals 
111 front. replacing 

(transmission installed) 39-10 
• rear. replacing 

(final drive installed) 39-200 

Differential. front 
11 assembly 39-40 
11 disassembling/ 

assembling 39-50 

Olfferentlal, rear 
m assembly 39-240 
11 disassembling/ 

assembling 39-250 
111 Torsen differential 39-170 

~rtyesnaft 
11 adjusting 39-150 
11 augning 39-160 
111 assembly 39-120 
11 removing/installing 39-140 
Iii repairing 39-130 

Oriveshaft flange bearing and oil seal 
11 front. replacing 39-30 
11 rear. replacing 39-190 

Final drive, front 
Iii ,' adjystmE!nt overview 39-70 . ~-

Final drive, rear 
111 adiustment overview 39-290 

., 111 assembly 39-1 SO 
,,. 111 components 39-220 

111 removing/installing 39-210 

* ALL NEW INFORMATION since last filming 

""' 

Index 

Final drive housing, rear 
!!I magnet/breather 

sleeve, installed position 3~-230 

Pinion, front tinal drive 
111 adfusting 39-100 

Pinion, rear final drive 
Ill adjusting 39-330 
111 assembly 39-260 
11 disassembling/ 

assembling 39-270 

Ring gear, front final drive 
111 adjusting 39-11 O 

Ring gear/pinion, front final drive 
111 adjusting 39-60 
m backlash 39-110 
11 determining position 

(actual measurement) 39-80 

Ring gear. rear final drive 
111 adjusting 39-340 

Ring gear/pinion, rear final driv~ 
11 adjusting 39-280, 39-31 O 
111 backlash 39-35,0 
m determining position 

(actual measurement) 39-JOO 

Shim positions 
111 front final drive 39-90 
m, rear final drive 39-320 

Speedometer gear 
11 replacing 

(transmission installed) 39-20 

39-00-1 
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Differential - Manual Transmission 

Pinion, adjusting 

Output sllaft. adjusting 

Note 

It is only necessary to read1ust the pinion as shown 
oeiow when the nng gear and pin.on are being 
replaced II otner parts wtnch al!eci the pcs1t1on ol 
the pinion· are replaced reset the pinion to. •ts 
ongrnal positron section 39.90 

See Adjustment Ovef'\/rew. section 39·70 • ., 

Pinion beating pr\tload, adjusting 

Ill install bearing outer races :n final dnve 
housing gear earner 11ous1ng wrthout shims 
Repair Group 35 

Ill assemble p1rnon 

11 install sleeve 3116 and tube VW'516 
• t1grnen oolt to 1 0 Nm 189 1n lb or 102 cm kg! 
" use 1aw covers on vise 

Note 

Before tensioning the pinion and hollow shaft the 
pinion circhp must tl€ installed so thal it 1s not 
damaged 

r 

r 
~ 
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Differential - Manual Transrni~slon 

Ill install p1rnon 1n housing wrthout shill forks and 
selector rod 

111 remove reverse sliding gear shalt lrNr'I gear 
earner housing 

111 remove reverse gear 
111 install gear eamer housing and spacer plate 

o tighten bolts to 25 Nm I 18 ft lb) 

11 install measuring tools 
" zero dial 1nd1cator (3 mm range! with 1 mm 

preload 

e move p1nicm up and down 1am.>w1 
" note reading 

Example 

Reading " 1 30 mm 

CAUTION 

While taking measurements do not turn the 
pinion. or the bearings will settle resulting 1n 
an incorrect reading 

111 remove gear earner housing · 

Siotal (S3 + S.11), determining 

I 5total ~ measured reading • preload 

' .. 

' ' r 
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Differential Manual Transmission 

Eltample 

Preload 
1 constant value I 0.30 mm 

Reading 
I example I 1 30 mm• 

5tota1 160mm 

Dimension e, determining 

II! install appropriate shims I example 1 60 mm) 
Dehind the bearing outer race 1n gear earner 
housing 1S4 side! 

Iii install gear earner housing 
!II turn pinion 1n both a11ect1ons several times to 

seat bearings 

111 set universal measuring bar VW 385.1 to 
d1mens1on a 35 mm , 

11 set sliding nng to d1mens1on b 75 mm 

Ill assemble bar as snown 
• 1nd1cator ex1ens1on VW 385 15 9 3 mm long 

e 

111 set univ¢~sal master gauge VW 3S5 30 to 
R 59 65 mm . ' 11 place mastei gauge on me;;suring bar and set 
dial indicator (3 mm \ange) to 0 with 1 mm 
pre load 

39-100·3 
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G·21 

Differential - Manual Transmission . 

4 

111 place end plate VW 385133 on pinion end face 
111 remove master gauge and install measunng bar 

1n nousmg , 
11> centering disc VW 38512 taces hnal drive cover 

111 1ns!att cover lor final drive hous1r.g and tighten , 
four bolts 

u · pull 2nd centenng ring outward over sltd1ng nng 
until measuring bar can iust be turned by hand 

111 turn measuring bar until dial md1cator contacts 
end face of pinion and indicates maximum 
deflect1on 1 return point) 
Iii measured reading (black nurr;ber 

rangel dimension e 

e,046mm 

S3 shim, d!!te"!'lning thic:lmess 

S3 e • r 

Note 

e .. q1al 1nd1ca1or leading 1max1mum defiect1on1 

r dev1at1on !marked on ring gear 1n 1 ;oo mm or 
determined by actual measurement) 

Example 

Dial 1nd1cator reading e 
r. 046 mm 

Dev1at10n r on rin9 gear 018 mm 

S3 shim thickness 064 mm 

39·100·4 



Differential - Manual Transmission 

Note 

The following shims are available 
. 

Thickllel!S (mm) Part number 

0:20 016311391 E 
0 25 ... .. 016 311 391 F 
0 30 ', 016311 391 G ' 
0 35 ' 016 311 391 H 

0 40 016 311 391 J 
0 65 016 311 391 K 
0 90 016 311 391 L 
1 15 016 311 391 M 

Due to varying tolerances check all shims with a 
micrometer tar correct thickness Exact shim 
thickness can be attained by using shims that are 
thicker or th1Mer than spec1ficat1ons 

S4 shim. determining thickness 

Total shim thickness 

S3 shim •h1ckness 

S4 shim thickness 

160 mm 

064 mm 

096 mm 

~ Pinioft. ecljusting 3 9 ... 1 QQ .. 5 

I 

,, 
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Differential Manual Transmission 

Note 

The following shims are available 

Thickness (mm) Part number 

-
024 016 311 393 BA 
027 01631139399 
o-ao· 016 311 393 BC 
0.33 016 311 393 BO 

0.36 016311 393BE 
0.39 016 311 393 BF 
042 016 311 393 BG 
045 016 311 393 BH 

0 69 016 311 393 BJ 
0 93 OH) 311 393 BK 
1 17 016 311 393 BL 
1 41 016 311 393 BM 

Measurements, checking 

11 :nstall pinion with correct shims S3 and S4 · 
111 turn pinion 1n both directions several times 
ill install universal measuring bar and check 

measurements 
• shims have been selected correctly 11 the dial 

indicator shows dev1at1on r w1th1n tolerance of 
- O 04 mm. reading counterclockw1se on red 

scale 

Pinion bearing preload, checking 

111 measure turrnr:!g torque , 

A- commercial torque wrench. suitable range 

= check turning torque and, compare with 
spec1ticat1ons · 
• new beann\:)s 250-350 Nern (22 1-3 t O in lb) 
" used bearings 30-60 N_cm (2 7 5 3 in lb) 

r 
! 

r 
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Differential - Manual Transmission 

Axle flange oil seal, removing/installing 
(transmission instal!ed) 

Removing 

111 remove front exhaust pipe, Repair Group 26 
111 &emove axle shaft cover plate (right side) 
m disconnect axle shaft 
Ill remove axle flange bolt 

.- hold ftange stationary with dnft 

a place drip tray underneath and withdraw flange 
111 pry out 011 seal with extractor lever VW 681 

Installing , 

Note 

Install 1n the reverse order al removal. noting the· 
following 

11 drive 011 seal 1n, to stop 
11> on right side. use sleeve 30·20 1! necessary 

Tightening_ torques 

Axle flange to 1ransm1ss1on 10 Nm 
:, 189 in lb or 102 cm kg), 

plus an add1t1onai 90 
-.· {1 4 turn) 

M10 bolts 80 Nm .(59 ft l,bl 

Axk> flange oil seal, removlng1ln11tallln9 (lfansmtssion Installed) 

' 

I 
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Differential - Manua.1 Transmission 

·Ring gear, adjusting 

Differential, adjusting 

Nole 

The ring gear must·be adjusted 1! any of the 
following parts are replaced. 

e final drive housing 
e final drive {:Over 
o d1fferent1a/ bearings 
"' d1fferent1al gear housing 
" ring and pinion set 
• .?11 pump dnve wheel 

See Adjustment Overview. sect1oic 39· 7filt 

Differential bearings preload 

'(pinion removed) 

s remove 011 seals and outer races of d1fferent1al 
bearings . 

111 remove shims. section 39-40 
11 install bearing 1uter races without shims and 

dnve home fully. section 39-40 
111 install d1fferent1al into housing without 

speedometer gear 
e nng gear pos1t1oned on left side. opposite final 

drive cover 

!ll install cover~n wheel shaft. without 011 pump 
drive wheel 
" tighten bolts to 25 Nm ( 18 ft ib) 

111 attach measuring equipment 
111 zero dial 1nd1cator (3 mm range) with a 1 mm 

preload 

·A- dial 1nd1cator extension. 30 mm long 

1111 move d1fferent1al up and down 

Ring gear, adjusting 

l 
' , 
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Differential Manual .Transmission 

m read end play from dial indicator 
• A - dial indicator extension. 30 mm long 

11 note reading 

I Reading = 1.42 mm 

CAUTIO' 

Do not turn d1iferent1al while taking 
measurements. or bearings will senle. resulting 
rn an incorrect reading. 

S10u11 (S1 + S2), determining 

j Stotall = dial 1nd1cator reading + preload 

Example 

Preload 
(constant value) 050 mm 

Reading 
(example) 1.42 mm 

S1ou11 1.92 mm 

111 rnstal! shim oi appropriate thickness 
(e.g. 1.92 mm) behind bearing outer race 
1n final dnve cover (S2 side) 

39-110-2 
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Differential Manual Transmission 

Turning torque, mHS1.1ring 

Ill lubncate bearings with hypoid oil before 1nstalllng 

A - commercial torque wrench. suitable range 

111 check turning torque end cempare wrth 
specmcat1ons 
e new beanngs 250·350 Nern 122 1 ·31 O in lb) 
e used beanng~ 30-60 Nern (2 7·5 3 1n lb) 

Note 

II the ring gear and pm1on are to be adjusted. the 
p1mon should now be ad1usled and the setting 
checked section 39-60 

Backlash, adjusting 

11!1 install om1on with shims S3 and S4 installed 
111 install IS.iota! shim thickness on cover side ol 

d1fferent1al 
111 turn d1fferent1al several times to seat bearings 

111 attach m~asunng equipment 
111 use dial md1cator extension '\fW 38211 O 

16 mm flat) 
111 adiust measu•1ng leve< VW 388 ,\o a 79 mm 
111· hold p1n1on w prevent rt from movrng. while 

turning nng gear u~ to stop, and zeroing dial 
1nd1cator 

·111 turn nng gear back and note backlash 
G rotate ring gear 90°, tighten lock bolt. and 

measure backlash again 
111 repeat above procedures at· least two more times 
111 add all lour readings together and drv1de by !our 

to determine average backlash 

Average baclda11h, .calculating 

Eumple 

1st measurement 0.84 mm 

2nd measurement 0.85 mm 

3rd measurement O 84 .mm 

4th measurement 0.83 mm 

i;otal 3.36 mm 

Average backlash 0.84 mm 

~ Ring gas.~ 39-110-3 
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Differential Man.ual Transmission 

Note 

If measurements differ 'r1y more than 0 06 mm from 
each other !'rnJ gear<p1rnon 1nstallat1on is incorrect 
Cneck nng gear and p1n1on ·11 necessary. replace 
them 1as a matched set) 

S2 shim. determining th,icknesa 

1oopas1te nng gear) 

I S2 = 5total 
I 

average backlash · 11tt 
(constant vaiuel 

Note 

Litt 1constant valueJ 0 15 mm 

backlash 084 mm 

108 mm 

Note 

Tiie following shims are available 

Thickness (mm) Part number 

o is 113 517 201 A 

I 
I 

0 20 113517202A 

j 0 30 113 517 203 A 
0 40 113517204A 

0 50 113 517 205 A 
060 113517206A 
0 70 113517207A 
0 80 113517208A 

0 90 113517209A 
1 00 113517210A 
1 20 113 517 211 A 

Note 

Due io varying tolerances check all sn1ms with a 
micrometer !or correct thickness Exact shim 
thickness can be attained by usmg shims t)1at are 
thicker or thinner than spec1!1cat1ons 

I 
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Differential - Manual Transmission 

S1 111i'lirn. <Mtormining thicknns 

I S1 S2 

Example 

S2 

Note 

015 018 409 381 
0 20 018 409 383 
0 25 018 409 385 
0 50 018 409 387 

0 80 018 409 389 
1 00 018 409 391 
1 50 018 409 393 

Nole 

Due to var;1rc; tolerances check ail shims with a 
micrometer !or corr?Ct th1ckr.ess Exact shim 
thickness C:jln De attained Dy using shims that are 
th1C1o.er or thinner than spec1l\cat1ons 

111 install appropriate S1. shim on ring ~~ar s1oe 
Iii install appropriate S2 shim on siae oopos1te ring 

gear 

Measurement. checking 

11 make four oacklash measurement~ aroc.na 
circumference 
e backlash must not dev1a1e by more thar 

005 mm 

11 check tha1 average backlash O 12·0 22 mm 

r 

r 
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Differential - Manual Transmission 

S2 shim only. detefminlng 

ic!unng 011 pump dnve gear replacement) 

111 measure thickness a in area of beanng seat 
e calculate d1iference in thickness between old 

and new dnve gear 

Old dnve wheel thickness 11 

New dnve wheel thickness a 

Difference 

Nole 

lf the riew drive whee! is lhrnner 

111 install a tr11cker S2 

It the new cnve whee! is thicker 

II! 1nstail a thinner S2 

CAUTION 

290 mm 

300 mm 

010 mm 

Once the d1fferent1al gear has been installed. 
chec!< the turning torque;. as descrioed earlier 1n 

this section The 011 pump gear must net be 
engaged during the checking procedure 

39-110-6 
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Do not allow dnY~att 10 01vot ounng handh09 
Mamtam 11 in A Jtnear ~ ex1endea 1 p0s~t1on 

S!ore or rransoort anvesriatt on1y 1n a 1mear 
ieneroeo~ pasmon 

When W001f19 ori dnvesnatt vehicie Should be 
raised on a two-p1har hOlSt 

1 - Traru>mlssk>n 

2-~ 
tt aiwavs reoLace 
• pee1 ott film orotect1ng the aches1ve oetore 

1nstawng ~ 

Differential Ma!lual Transmission 

5 6 7 8 3 

3 - Plale 

4 - 55 Nm (41 It lb) 

s-~ 

2 

• removing rnstalhnq section 39· 140 
0 adflJSting sectlOf'I 39" 15.Q 

6 20 Nm (15 It lb) 

7.- AdjUSlmllnl ~ 
see sectlOO 39-150 

e - ss Nm (41 11 11>) 

g - ~ 11"31 drive 
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Differential - Manual Transmission 

Drive.haft, repairing 

Note 

Drrveshafts can only be removed. 1nstaile<l or 
ao1us!ed A damaged drivesnaf'I cannot be repam!ld 
11 must be replaced Universal ioints ano bearings 
cannot be cnanged The tront and rear dnve-sriaf't 
cannot oe replaced 1nd1V1dualiy 

Far noise ana v1b<at1on complaints check the 
dnveshatt alignment II ca:etul ad1ustment does not 
eliminate the problem the entire dnvesnatt must be 
realaceo 

016 39-130-1 
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Differential Manual Transmission 

Drlveshaft, removing/lnstalllng 

Removing 

111 remove crossmember (arrow) 
111 remove catalytlC convener(s) and main muffler 

from retainer Repair Group 26 
111 remove transm:ssoon heat shield 
!II remove heat shield above dnveshatt 
111 loosen bo~s securing dnveshaft to transmission. 

rear tinal drive and body 

111 install al>gnment tool 3139 and tighten plastic 
nuts 

111 mark rear dnveshatt and fi~al dnve ftanges. for 
realignment l>f not pre·markedl 

111 remove oolts at transmission and rear final onve 
Ill support dnveshafl and alfgnment tool and remove 

mounting bolts from body 
111 remove onveshatt ano ahgnment tool 

II! 11 necessary. posillon main muffler aside 
' 

Note 

Alter removing the dnveshaft. inspect the mating 
drive ftange threads for locking compound residue. 
which can cause bolts to se1ze and stnp during 
subsequent replacement Remove any residue wrth 
a thread cleaner 

CAUTION 

Do not allow dnveshatt to pivot after removal 
Maintain 1t 1n a linear (eX1ended) pos1t1on 

11 install 1n reverse order of removal 

CAUTION 

The rear dnveshaft ftange may be marked with 
a white dot (!!!TOW A) and the rear final dnve 
flange. with a black dot (arrow 18) Dunng 
1nstallat1on. ahgn these dots. or ahgn 
hand-made marks made d1.mng removaL 1n 
order to mamtam dnveshaft balance 

l .. 

i 
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Differential - Manual Transmission 

~ngtorql.IM 
Dliveshatt to transm1ss1011 
Dnvesnaft 10 rear final dnve 
Center beanng to body 

55 Nm (41 fl lb) 
55 Nm (41 ft lb) 
20 Nm \15 tt lb) 

Ad1ust dnveshatt after 1nstalhng. sect!Of1 39· 150 
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Differential - Manual Transmission 

Drlvesnatt, adjusting 

Noto, 

Precrse adjustment rs mandatory for smooth. quiet 
operatron 

If remove crossmember (arrow) 
11 remove catalytrc converter(s) ahd main muffler 

from retainer. Repair Group 26 
11 remove transm1ss1on heat shield 
11 remove heat shield above dnveshaft 
• loosen t>olts securing dnveshaft to body 

11 ;nstall alignment tool 3139 and tighten piastre 
nuts 

111 remove dnveshaft fasteners;spacers at body 

111 measure gap a on both sides 
e dimensions ori botn sides must be equal 

, 
11 seleC1 the appropriate spacers from the following 

chart 

Spacer thickness Spacer part 
Gap 11 (mm) (mm) . number 

0-3 -

3 1 5 2 857 521 143 
51 - 7 4 857 521 143 A 
71 - 9 6 857 521 143 B 
9.1 - 11 ' 8 857 521 143 c 

111 - 13 10 857 521 143 D 

II 
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Differential - Manual Transmission 

Drlveshaft;, atlgning longltudlnally 

111 use installation tool to push dnveshalt fully to 
rear 

11 mark pos1t1on of center bearing on body 
(arrow A) 

111 use installation tool to push dnvesl1af1 to front 
Ill mark position of center beanng on bOdy 

(31'f'OW B) 
111 center dnveshaf1 

o the center beanng must be positioned between 
the two marks (alTOW C) 

111 insert botts and spacers and tighten to 20 Nm 
( 15 f1 lb) 

II remove' 1nstallat1on tool' 
111 install transmission heat shield 
11 install dnvesnaf1 heat shield 
II install main muffler and catalytic converter(s), 

Repair Group 26 
11 install crossmember 

t 
? : 

I 

' 

J 
• 

t 
' l 

i 

~ 
~ 

' , 
I-
I 



Differential - Manual Transmission 
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S - Pinion , 
assemt>tv sectt0<1 39- 260 

6 - Final drive CCW1 

7 - T°'"" dll'lerenl!al 
removing 1nstalhnq section 39. 220 

F-°in&i drtve CO'fl!'f 

disass.eM'.':· .nq ass.emoilnq section 39· 180 

Flange lor <1r1veshaf1 

39-170-1 F 
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dlean wa? for 0¥J~sea1 00? 60 riot uSll so/Vent 

Differential - Manual Transmission 

8 - 25 Nm (IS II It>) 

9 Oil-
• atways replace 
• Pack area bet'weE'!f'l seal hps with rnu1!1·Pt.Jrpose 

grease 
•, OPEtf1 ~ of 011 seai faces tina1 dnv·e 

10 - Pllltltlc -
11 - FOJnge le< ~ 

• '' atignmeni dots are not pr"'"'('t "mart< flange 111 

"™''""' 10 l:lnvesnatt 
• lePtaoe g-et tie- ftange ana drrvesna!! 

"""'off blm tnat protec1s adhesive. and apply 
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Dl~erential Manual Transmission 

Drlveshatt flange oil seal and bearing, 
replacing · 

. 
111 remove main. rear muffler system .and retainers 

11srrow111 · 

11 remove heat shield (arrows) 

Ill remove heat ~shield (arrows) 1ri front ol 
crossmember I 

,, 

39~190-1 
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' Differential - Manual Transmission 

11 remove heat shield (lll"l'OWS) behind 
crossmember I 

11 remove fuel tank 00\/ef (arrows) 
111 place dnp tray underneath final dnve. and dram 

011 

111 remove support for exhaust system (arrows) 

\ 

111 mark pos1tl0f1 of drNe flange at final dnve. 1f no 
alignment dots are present 

111 remove dnvesh'aft mqunting bOlts (WOW) at tinal 
dnve • 

111 raise drrveshaft upward and. tie 1n position 

CAUTION 

Posrt1on d~111eshaft only high enough _for 
removing dnve flange. to prevent parnage to 
dflveshaft universal iomt • 

·. 

111 disconnect front cable for parking brake 

I 
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Differential - Manual Transmission 

111 remove parking bral<e cable bracket (llrTOWS) 
Ill support Ima! dnve with lransm1ssion Jack 

I/AG 1~/A (or equivalent) 

111 remove crossmember I (arrows) 
• lower hnal drive. suppo<'led on trarism1ss1on J<!d< 

111 remove crossmember II (arrows! from tinal dnve 
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Dlfferenti.al - Manual Transmission 

11 remove final dnve cover bolts 
11 remove cover 

A- MSIM10 bolt 

s press sleeve off 
111 remove small circlip 

111 press flange ott 
111 pry out 011 seal with extractor !ever VW 681 
e clean seat tor 011 seal 

<> do not use solvent 

11 remove large circilp. only 1f removing bearing 
a press bearing out 

' L 
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Dlfferential - Manual Transmission 

11 press beanng in 

111 1'1stall large c1rchp 

111 1n· <all 011 seal B -woth washer A onto drift 2005 
• washer A part numbers 

020 311 391 F 

016 311 391 P (1 05 thickness) 
e fill space between rnl seal lips with 

multi-purpose grease , 
G open-side of 011 seal faces final drive 

111 drive 011 seal in until seated 
11 remove drift and washer 

I 

' 
~· 
r 
' 

"' . , 

,, 



I 

H-21 

Differential - Manual Transmission 

111 press flange 1n. wrth plastic washer 
ill install small C1rchp 
111 install sleeve oy dnv1ng on with a plastic hal'(lmer 

• If necessary. press on wrth punch VW 407 

111 install cover (wrth new 0-nng; and flange: toghlen 
111 install crossmember II on final dnve " 
111 bolt crossmember I to crossmember II and to 

body 
• installed posrtion of crossmember I edge with 

flange !aces fof'ward 

m install pariong brake cab!e bracket 
111 attach front parking brake cable and ad1ust 

parking brake. Repair Group 46 
111 install support for ex'1aust system 
11 add Oll. 11 necessary 
111 install fuel tank cover 
111 boll dnveshaft on. ii!llgning marl11ngs on dnvesh&!I 

flange ana rear final anve. section 39140 • 
111 ad1ust dnveshaft. section 39-150 
111 install heat shield at crossmember I 
Iii install heat sh1el.d above muffier1catalyt1c 

converter 1unct1on 
II install ma1n1rear muffler system 

' 
Note 

When aligning the exhaust system. be sure that no 
parts are installed under tension J 

Tightening torques 

Cover to final dnve 
Crossmember II to fmal drrve 
Crossmember I to crossmember II 

25 Nm 118 fl lbi 
45 Nm 132 ft lb) 

and body 45 Nm 132 f1 lbi 
e replace self -locking nuts 

Dnveshaft to final drive flange 55 Nm !41 ft lbl 
111 botts are self·seahng 
e always replace bolts 
111 cl~an drrve flange threads with 

thread cleaner 
Exhaust system support to 

crossmember I 55 Nm !41 f! lb) 
'\ 

39·190-6 
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Differential - Manual Transmission 

Rear axl"" flange oil seals, replacing 

(final drive mstatled) 

Right oll seat, replacing 

111 remo~e fuel tank cover (arrows) 

111 disconnect parking brake cable (arrows) from 
right caliper 

CAUTION 

When detaching the parking brake cable. be 
careful not to damage the plastic cable shroud. 

11 press parking· brake cable out of bracket 
(arrow A) • 

r11 remove bracket for fuel tank cover (arrow B) 
Iii disconnect trapezoidal arm from crossmember 

and lower (arrow C) 
ill remove axle shaft and lower 
111 remove axle flange bolt 

e during removal, hold flange stationary wrth dnft 

11 place drip tray underneath 
111 remove axle flange by hand 

o 11 necessary: loosen With two tire irons 

CAUTION 

When prying out a,xle flange, do not damage 
collar .on shaft housing. 

111 remove oil seal and discard 
e pry out with suitable-sijeif $crewdnver 

ill clean seat for Oil seal 
e do not use solvent · 

j 
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Differential - Manual Transn:nlsslon 

11 drive in ·new oil seal until seated. using driver 
M::l 
• pack space between oil seal lips with 

multi-purpose grease 
• open-side of oil seal faces final dnve 

11 install axle flange with socket head bol1 
Iii replace gasket between axle sh !lit and axle 

flange 
e peel off film protecting gasket adhesive 

111 install axle shaft 
11 attach trapezoidal arm to crossmember 
111 install bracket for hJel tank cover 
111 connect parking brake cable at brake caliper and 

at fuel tank bracket 
111 install fuel tank cover 
I!! add oil to final drive, 11 necessary 

Tlghtenlng torques 

Socket head bolt to flange shatt 1 O Nm 
(89 in lb or 1.02 cm kg) · 

plus an add1t1ona1 90' 

Axle shaft to axle flange 
Trapezoidal arm to crossmember 

• replace self·lockmg nut 

left oll seal, replacing 

(1 4 turn) 
80 Nm (60 f1 lb) 
85 Nm (63 ft lb) 

11 remove main/rear muffler system (arrows) 

39-200-2 
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. 
Differential - Manual Transmission 

1111 remove axle shaft cover plate (arrows) 

11 el1sconnect parking orake cable 1arrows1 

CAUTION 

When detaching the parking brake cable. do 
not damage the plastic caole shroud 

11 disconnect trapezoidal arm from· crossmernber 
.(arrow). and lower 

ill detach axle shalt. and lower 
111 place drip tray underneath 
11 remove axle ftange 

Nole 

Partially thread two bolts into flange. pos;t1oned 
opposite each other Place su1table-s1zed thrust 
pads under bolts. between ftange and housing. Turn 
bolts alternately and evenly. to press flange off 

l!I remove 011 seal and discard 
<1> pry out with 2078 

111 clean seat for 011 seal' 
• do not use solvent 

39-200-3 
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Differentiai - Manual Transmission 

Iii install threaded shaft A ol seal installer 3066. into 
differentlal gear 

111 place 011 seal onto thrust washer 306$n, and 
lighten ·to stop with hex head nut 
• pack space between seal lips with 

multi-purpose grease 
e open-Side of 011 seal laces final dnve 

111 inst.all axle flange with socket head boll. 
11 replace gasket between axle shalt and 4lange 

11 peel off film that protects adhesive, and apply 

111 install axle shall 
111 install trapezoidal arm at crossmember 
111 connect parking brake cable to brak,e caliper 
111 install axle shalt cover plate · 
111 1~11 main/rear muffler system 

Note 

When aligning the exhaust system. be sure that no 
parts are installed under tension. 

11 check final drive 011 level 

Tightening torques 

\ 

Axle flange socket head bolt 10 Nm 
(89 1n lb or 102·cm kg) 

plus an addit1oilal 90' 
11.ttum) 

80 Nm i60'tt lb) 
85 Nm 163 ft lb) 

Axle shalt. to axle flange 
Trapezoidal anns to crossmember 

"' replace self -locking nuts 

t 

I. 
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Differential - Manual Transmission 

Speedometer gear, replacing 
(transmission installed) 

II! remove left side axle flange. from flange on 
transm1ss1on 

111 remove axle shaft and 011 seal 

111 remove speedometer gear by prying out. as 
shown 

11 press 1n new speedometer gear 
. 11> 11 dnve 1n new seal 

Ii install axle flange and axle shaft 

Tightening torques 

Axle flange to transm1ss1on 10 Nm 
(89 in lb or 102 cm kg). 

plus an add1t1onal 90 
(1 4 turn) 

' Axle shaft tp axle flange M10 bolts 80 Nm (59 ft lb) 

-~. 

Speedometer gear. replacif111 ilnlntmi$Slon ln$1al~l 

" 
39-20-1 
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Differential Manual Transmission 

Rear final drlv~, removing/installing 

Removing 

11 remove rear wheels 
11 remove ma1~1rear muffler system (lllTOWll) 

1111 remove hea( shield 111rrows1 

11 remove heat shield (arrows) behind 
crossmember 1 

r 



Manual Transmission 

111 remove fuel tank er l&ITOWS) 
a disconnect parl<ing e cable at crossmember 

111 remove exhaust system j>upport 1arrows1 
I 
\ 

111 mark rear driveshaft and final onve ftanges for 
realignment. 1f not previously marked 

11 . remove dnveshatt mounti.ng bolts 1arrow) at final 
onve 
o raise dnveshaft upward and tie 1rito pos1t1on 

R- l!Nll onw. mncv1ng11nn111ng. 39""'210•2 
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Differential Manual Transmission 

CAUTION 

Posrt1on dnveshaft only high enougn for 
removing final drive, to prevent damage to 
drrveshaft universal 10.nt 

11 remove left axle shaft cover plate (arrows1 

• unbolt (arrow) both leftmght axle shafts position 
aside_ and tie up 

111 detach left parking brake cable bracket (arrow) 
from final' drive -

111 detach right parking brake cable bracket (1urow1) 
from final dnve 

I 
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Differential - Manual Transmission ----~ 

11 remove mounting nuts (arr~) from rear 
crossmember 

11 remove bracket (arrow!!) for parking brake cable 

111 loosen bott (arrow A) at crossmember I 
111 remove bolt farrow BJ, and carefully lower 

crossmember I on nght side 
11 repos1t1on parking brake cables, routing them 

toward the front through eyes 1n crossmember II 

ll! support fm'l1 drive w1lh 1ransm1ss1on 1ack and 
adaptor VAG 1383/A and VAG 135912 
(or eQu1valer\ts) 
e strap final drive securely to 1ack 

I 

r 
~ 

, 
r 

t 

I 

~ 



A 

1 

1·11 

Differential - Manual Transmission 

lll separate crossmember I from crossmember ii 
(anows) 

m separate fjnal drive from rear crossmemb!M 
. • carelul,ly lower final dnve 

Installing 

Note 

Install in the"'reverse order of removal. noting the 
following ' 

• replace self-lock1ng nuts 

• ahgn markings (aITOW Al on me dnveshaft 
made before disassembly. with markings 
(arrow B) on the final dnve 

e a11gn the lour bolts for crossmember I. as 
centrally as possible 1n crossmember bott holes 

o before 1nstalhng. exhaust system and heat 
shields. adjust dnveshaft. section 39· 150 

" .align exhaust system (Repair ,Group 26) so 
}hat parts are free of tension. before tightening 

• bleed brake system. Repair Group 4 7 
e check/refill transmission 011 1n nnal dnve 
"' measure rear axle. Repair Group 44 

Tightening torques 

Crossmember II to f1ral drive 45 Nm t33 ft lb) 
Crossmember I to crossmember II 

and body 45 Nm 133 ft lb) 
Rear crossmember to rear 

suspension 50 Nm 137 f! lb) 
" nuts (arrows) at studs which 

mount through rubber bushings 
1n crossmember 

Final dnve to crossmember 45 Nm (33 ft lb) 
Axle shaft to final drive 80 Nm 160 ft lb) 
Dnveshafl to Imai drive 55 Nm (40 ft lb) 

e bolts are self·sealing. 
always replace 

• clean threads thoroughly in drive 
flange. using thread cleaner 

Exhaust system support to 
cross member 55 Nm 140 ft lb) 

39 ... 210-s 
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When parts marked with an asterisk i · J are replaced 
aQwstmen! is required See Aap..;stmen! Overview sechon 
39-200 

1-~ 
installed ~smon sechon 39·230 

2 FlnaJ drive housing~ !see Note) 
pm:on assembly. Saci1on 39·260 

3 - Tl!l'i'f roller bNlrlng 001 .. '""',. 1 see No1e 1 
r61"n0v1119 installing seCt1on 39-250 

4 Shim SI 
o note th1Ckness 
o ad1ustmem overview section 39·290 

5 - Fine I drive cover• I see Nole I 
e sea1 w•th f>.llN 1aa ooo 02 
• installed poS1t10n magnet faces down 

6 - 25 Nm (18 11 lb) 

7-5""'1 
pry 01.11 wit~ \ever dnve 1n to stop with 2062 

a 10 Nm (119 In. _lb or 102 cm kg) 
plus _an atld1tiohal 1 4 1urn 190 I 

9 - OrMI flange 



JI 
Dlfferential - Manual Transmission 

10 - Oll lllle< plug - 25 ..... (18 fl lb) 

11 ~ 
·nstalled Po$lll0n. secil01\ 39-230 

12-~~ 
alwtly$ repillCe 

13 - ~ dlfl8oeoti1111 
•donot-• """'°""'" ""9 gMI". secllOO 39-250 
• remow>g beafm9 ""* races. SOCll0!1 39-250 

14 - 00 - pil'I! - 25 Nm flll l'l lb) 

15 - 1llpe< roller~ OOlter ,_. (see Note). 

"'"""""9ill'IS1aJlm9. - 39-250 
16 - Shim S2 

• note mld<neSll 
e a<lj~1 OVeM<)W. soctt0n 39-29() 

17 - Seal 
removing, IT'Stal•ng 5'1Ctlon 39-200 

18 - on.. flamg.e • 

19 - 10 Nm (89 In. lb 0< 102 em l<g), ;>iw an ~ 
14tum(ll0") 
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Differential Manual ·Transmission 

Anal drive housing magnet/breather 
sleeve, installed position . . . 

Breather sleeve. instilled position 

11- 13 mm 

111 always replace clamp when installing magnet 
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Differential - Manual Tran$missiofl 
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When parts rna.t1«:ea mth an asten.s$( l') are reptaced 
at11'ustments are requtred See adjustment overVJeW. 
s.ecilOO 39-290 

4 5 6 7 8 9 
! 

3 - 1llpef roller ball>tlng out11r ,_. 1see Nole) 
removing instatt•ng. sectJon 39-250 

~' .. · 4 1- roller ~ I- race• lsee Note) 
' r""'°"'"9':nstallmg. sectlOO 39-250 

5 - Rl"!I gear- !see NoleJ 
• matcM(I w1ll1 Pffll0f1 (P'fll0f1 set) 
o r~mstamng. section 39-250 fiepiace boih dlfferenllal tQP<lf roller beanngs together .use 

oans trom ihe same manufacturer. rt pess!tne ~ 

1 - Final clrMl· llOulllng~ I SOO Note J 

2- Shim S1 
• not1' 1'11d<ness 
.. ~ OV<!lfVl\'OW. """1xln 39,290, 

6 - ro.-~I hou31ng' (see NoteJ 
oo not d•sasseml>le 

7 - Ring gear b011 
• only use ll()jts of correci spectlical!On 
• !lgh1en sllgtrt1y. tlle<1 connnue ttgtilernng to 90 Nm 

{66 tt lb). '" c!lagonal seQU<ilOCe 

I 
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a - ~ .-~ - .....,,.. 1""" Note1 
l'Of'llOllll'>glnlll.1illllng. 5llCllQr1 39-250 

9 - 1'llpet l'OIW llNrlng Olltllt l'llCll' 111ee Note) 
~.S<ICllOnJ9.250 

•no!t!-
" ~ ~. secllOO 39-290 

11 - Rnooi driWI _.. \see Note) 

Differential 

• 

Manual Transmission· 
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· · Differential -: · Manual Transm.ission 

Rear final drive, 
disassembtlng!assembllng dlfferentl.BJ . 

Ta?Qr roller bearing inner race, removing 

A-: twp:armpuller. e.g. US 10.78 (~ukko 20/Hl) 
w1l'h Matra 1170 hooks . 
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Differential - Manual Transmission 

Taper roller boerlng inner race, Installing 

111 heat bearing to apprmumately 100°C (212°F) and 
press on 

Taper roller bearing Inner race, installing 

111 heat bearing to approximately 100 C (212 F) and 
press on 

Ring gear, installing 

11 heat ring gear to approximately 100 C (212 F) 
and install 

A- centering pin (make 1n·shopJ 

Taper [Oller bearing outer race, removing from 
. !lousing · · · · 

., 

39-250-2 
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Differential - Manual Transmission 

Taper roller bearing outer race, installing in 
housing 

Taper roller bearing 'uter race. removing from 
cover 

Taper 'roller bearing outer race, installing in 
cover 

I 
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Differenuar - Manual Transmission 

When parts marked with an asterisk 1·1 are re'p!aced 
ad1ustmen1s are requ1fed See ad1ustment 0Yery1ew 
secttOO 39· 290 

Rep;ace· ,qoth taper roller t>eanngs of the p1n1on together 
Use part.s 1rom rhe same manufac1urer t! possible 

Finatdrtve housing' lsee Noter 
mount ·nousmg to repair stand section 39-270 

2.:.. Plnkln' 1see No1e1 
matd'ted with nng gear 1p1n1on seo 

1-22 

3 - Large tape< relier bearing inn<)r lace• rsoe Nole1 
removing 1nstalhng section ,;39·270 

4 Large taper roller bearing outer race~ ( Sf:)l9 Note i 
removing 1nstafhng section 39·270 

5-Shlm S3 
o note thicKness 
• ad1usl~ent overview section 39·290 

6 - Spacev sleeve 
always replace 

7 Small taper roller bearing, outer race· rsee Noter 
removing mstall1ng. section 39-270 

39-2so .. 1 
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i Differential Ma.nual transrmssio'n 
'" 8-Smoall.,. _ _..,_,_,.( ..... Not~ • \ 

"""°"""91mtalling. _, 39-270 '\ .1 
9 - Seel "..;' 

10 - Plnlon nut ' 
• pry ott cilciip before removing 
• removin9111is1alling: secoon 39-270 
• measunng tummg tOfllU'!J. section 39-270 
• secunng, sectiqn .39-270 

11 - Drive~ Wl'l/cowr 
• '""""""9· SSdJOn 39-270 
• diY!ISembiingiassembllng. S0Cllon 39-190 

~ 

1 

~ 

CJ 
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1 1·23 
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Rear final drive pinkm assembly 39 ... 260-2 
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Differential - Manual Transmission 

Rear final drive, '"'-
. disassembling/assembling pinion 

' 
Jiear final drive, mounting to repair stand 

' t 
-~ 
-~-, 
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r 
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~ 
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• 
~ 

Rear final drive cover, removing 

A- two-size threaded pin. Ml!l/M10. 
Part No 113 101 399 B 

r 
I 

~ 
~ 

~ 

lvw n111s 
~ 
r 
~ 
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Pinion nut, loosening ~ 
~ 

A- extension and 32 mm socket S' r 
I" 
" ' ~ 
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Differential - Manual Transmission 

Pinion nut, loosening 

Iii support rear final drive (e.g. with VAG 1383) to 
prevent damage to threads in housing 

Pinion, pressing out of small taper roller bearing 

Small taper roller bearing outer race, removing 

A- 46-56 mm commercial extractor. e.g 
U.S. 1037 (Kukko 21 /7) 

B spindle from Kukko 2211 

' . 

Roar final drtvo, di88ueml>llng/113Sembling pinion 39 ... 210-2 
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Differential - Manual Transmission . 

Large taper roller bearing outer race, removing . 

Large taper roller bearing Inner race. removing 

A- separator. e.g Kukko 17/2 (22-115 mm) 

"' 

Large laPf. 1 roller bearing, installing 

Iii heat bearing to .aPprox1mately 120' C (248· F) 
before pressing on 

\ 
,.~ .. 

R- final drtw, ~Ing/~ plnlOn 39-270-3 

~ 

I. 

' ~· 

.. 
f 
• I 

F. 

I!' 
I-
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I' 
' I 
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'"oJfferential -- · Manual Transmission 

' l.!i~ taper roller bearing outer race, installing 

ii place. required shim behind race before installing 

Small taper roller bearing outer race, instail!ng 

Small taper roller 
0 

l>earing inner race, installil'lg 

111 1nstal\4!iinion and new spacer sl!leve . ·. 
11 heat oeanng to approximately 12o·c (248' Fl 
111 center rod 3114 on pinion and 1risti}ll bearing 

.. 

!' 

i 
~ 

l 

~ 
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~ 
I 
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Differential - Manual Transmission 

Small taper roller bearing Inner l"llCe, !nstal!lng 

A- wood suppo!'I for pinion 

Pinion nut, tightening 

111 support rear final drive (e g with VAG 1383/A) to 
prevent damage to threads 1n housing 

r 

Ill,, 

~ ,,.,,_ ~ 
'• 
L .. 

r 
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f 
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Differential - Manual Transmission 

Tumlng torql.llll, measuring 

A- commercial torque gauge. suitable range 

13- extension with 32 mm' socket 

CAUTION 

Tighten pinion nut a little at a time, and read. 
tum1119 torque frequently. If turning torque- • · 
exceeds specffications ths spacer will have to 
be replaced and the adjustment repeated. Once 
the spacer sleeve has been compressed 1t 
cannot be used again 

New bflerlng11 Used beann9s• 
~ 

280-320 Nern 30-60 Ncm 
{25-28 m. lb) (2 7-5 3 in. lb) 

·beanngs with at least 50 km (30 rriles) service 

Pinion nut, securing 

a insert drift through 011 drain hole and crimp nut 

39-270-6 
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Differential - Manual Transmission 

Ring -gear/pinion, adjusting 

General notel!I 

Careful ad1ustment of the ring gear and pinion is 
1mp0rtant to ensure that the final drive runs quietly 
and has a long service life. During manufacture. the 
ring gear anct p1mon are a matched set and are run 
on special testing machines to ensure a correct 

· mesh pattern and silent running 1n both d1rect1ons 
The quietest running position is determined by 
moving the pinion axially and ltftmg the ring gear 
away from the no-play meshing pos1t10n. mainta1mng 
the backlash within specmed tolerance 

The deviation r from the master gauge R is 
measured for the nng gear1p1mon sets supplied as 
replacement parts and marked on th.e outer face ot 
the ring gear Ring gear and pinion must always be 
replaced as a matched set 

Service pinion sets 

1 - ldent1f1cat1on 0937 means Oerl1kon p1n1on 
set with 9 37 ratio 

2 - Matching number (312) of gear set 

3 - Deviation r. related to the master gauge of 
the test machine used in production, The 
dev1at1on r is always given in 1·100 mm .. 

Example 

"25" means r = 0.25 mm 

R. -Length of master gauge used 1n 
proouct1on 53. 15 mm 

• R - Actual d1mens1on between nng gear center 
and end face of pinion 1n pos1t1on for 
quietest running of gear set 

I/. - Hypo1d offset 35 mm 

39·280:~ 
I 

I 

"' 
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Differential - Manual Transmission 

Produethn p1n!On sets 

X - This data not given for production gears 

P. -Adjustment dirnension used m production 

. 
CAUTION 

' 
The position of the pinion in produc!ion ts 
determined by the d1mensi0n P. (nng gear 
centerline to back of pinion head). The. markmg 
of devialioo r and the matching number on the 
ring gear has been eliminated. It 1s therefore 
necessary to measure the position of the ptnlOl'l 
belOl'll removing it when parts that affect the 
position of the pm1on are to be <f:!placed. See 
Adjustment Overview. section 39-290 

,,., 

....,_ 

"' 

~ Ring gear1p1nloft, adjWiting 39•280•2 

• 

' 
t: 

1: 

1; 
I 

Ii 
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To be I 
adjusted 

Replaced 
part .. 

1 Final dnve housing 

Torsen d1tterenl1al 

, Pinion bearmgs 

D1tterent1al bearings I 

Ring gear and p1~Kin 

F 1na1 drive cover 

Flange shaft 

01tterent1a1 p1rnon gears 

J 

1 
• 

J·lO 

Differential - Manual Transmission 

Adjustment overview 
' 

When assembhng the final dnve. rt •S 011iy 
•~ecessary to adiust the ring gear or pm1on. or both. 
'' parts have been repiaced which directly affect the 
final cinve sening Use the following !able to 
determine the necessary ad1ustments 

·' 
' Ring gear Pinion (SJ), Pinion (S3) 

(51 + 52) using deviation r using actual 
measurnment 

Section 39-340 Section 39-330 Section 39-300 

x x 
'• x 

x 
x , 

x x 
x 
x 

II' 
I" 

' 

[ 
I
' 
~ 

,• .. 

' 

f 

' .. 
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Differential'"- Manual Transmission 

Pinion, determining position .. (actual 
dimension) 

This operation is only necessary if deviation r is not 
marked on the nng gear. and both pm10n bearings 
or the final dnve housing have to be replaced. 
Th~ parts direclly affect the posruon of ttie pinion 

11 · re~e differential 
11 assemble measuring bar (see section 39-330) 

. 11 install measunng bar into housing 

~11 measl!re oell\allon !Tom 11, (read maximum 
deflectton 1n red number range) 
• reachng corresponds to dev1at1on r 

11 record measurement 

Note 

After replacing pinion bearings or nousmg, or ~th. · 
ad1ust p1n1on. section 39-330. The measurement 
recorded fol dev1at1on r is used to determine the 
thickness of sh om S3. 

i. 

r 
l .. 
J 
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Differential Manual T..,.ansmission 

Driveshaft flange bearing and oil seal, 
replacing 

Pre-r111nov11! procedures 

Nole. 

Before removing the 011 seal and ball bearing, the 
bearing housing must be removed from the end 
cover See Repair Group 34 

A- threaded st~d 1MB1M10) 

Nole 

Before disassembling the bearing housing remove 
the following 

111 remove crossmember 1anow) 
ii remove' catalytic converter'. Repair Group .;'6 
111 remove heat shield from transm1ss1on 
111 remove dnves"haf! "heat shield 
s d1sconnec1 main muffler tram re1a1ner and 

pos1t1on aside 
11 remove dnveshaft. section 39· 140 

Installing 

Note 

Installation is 1n the reverse order of removal 

After installing the 011 seal. check transmission fiu1d 
and fill to spec1f1cat1ons Repair Group 34 

' " 

39 ... 30 .. 1 '\ 

I 
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)' Differential - Manual Transmission 

Ring gear/pinion, adjusting 

When pinion and nng gear have to be adiusted, 
follow the sequence below: 

1111 detem1lne total shim thickness (5ta1.a1 S 1 + SZ) 
needed to provide specified preload of differential 
beanngs 

111 determine S3 shim thickness needed to install 
pinion 1n the position determined 1n production 

11 distribute total shim thickness (S-iotail between 
S 1 and $2 to obtain specified backlash between 
ring gear and pinion 

Note 

The ob1ect1ve 1n nng gear/pinion aa1ustment is to 
attain the same quiet running posrt1on that was 
determmed on the test mach1ile used 1n production 

CAUTION• 

All assembly operations and measurements 
require great care and absolute cleanliness to 
produce accurate results. 

I' 



J·13 

S1 Shim oeh1nd rrng gear 

S2-r Shim OPPoS11e ring geat 

S3 - Shim beh1ng p1r11on head 

Differential - Manual Tran•mission 

i 
' 
! 

S:z 

' ' 

39·1')45 

39-320-1 

r 

~ 

~ 
t 
r 
I ,· 
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r 
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Differential - Manual Transmisslca.~·t._. [ 

" ' Pinion, acljusting [ 

It 1s' only necessary to readjust the pinion as shown 
. below when the p1rnon set (nng gear/p1mon) 1s 
replaced. See Adjustment Overview. section 39-290. 

111 mount final dnve to holding fiX'ture 
11 install large' beanng outer race into housing 

without shims 

m install small bearing outer race mto housing 

• 
' 



•! 
I . 

J-15 

Differential - Manual Transmission 

111 or1sta11 pinion 
11 heat small beanng inner race to approximately 

120°C (248"F) and sltde onto pinion Without 
spacer sleeve 

n press sl'1'1all bearing inner race onto pinion 
I . ~ . 

A - wooo support 

11 tighten pinion nut until turn1r.g torque equals 
280-320 Nern 125-28 1n. lb) 

.. 
,; f I~ 016 I 1 39·330-2 Plnlpn. adjuatirig 

~ 
' ' 



Different I - Manual Transmission 

Ill set centenng ring of universal measuring bar 
VW 38511 to d1mens1on a = 60 mm • · 

, 1111 set sl1d1ng nng ·to dimension b c 50 mm. 
• • • @ 

111 assemble universal measuring bar as shown 
., dial indicator' extension l/W385/20 c 3 mm Ion~ 

~ - . ,-

1111 set ati1ustable master gauge VW 385130 to 
e R

0
·53.15mm 

111 place master gauge on measunng bar and set 
dial 1nd1cator to 0 with 3 mm preload. 

111 mount end plate VW 385/33 on pinion head 
1111 remove master gauge VW 38il30 and install 

measuring bar 1n housing 
m install final drive cover and tighten lour bolts to 

secure 

111 pull 2nd centering nng •outward until measuring 
bar can 1ust be tuJned by hand •· · 

' . 

I: 
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Dlfferentlal ....;, Manual Transmission 

Ill measure d1mens10n "ii!" as followS· 
11 turn measunng bar until dial indicator pin 

contacts end plate on pinion and indicates 
maximum deflection (return pomt) 
e measured reading is dimension 'El" 

e=160mm 

CAUTION 

When the measuring bar· has ~n removed. 
check that chal 1nd1cator zeros with a 3 mm 
preload when master gauge VW 385/30 is 
mounted. If not. repeat measurement 

S3 shim, determining 

S3=e·r I 

e- dial 1nd1cator reading (max1mum.deftect1on) 

r- deviation (marked on nng gear 1n 11100 mm 
or determined by actual measurement) 

Example 

39 ... 330 .. 4 

• !!' 

!: 
'· 
' ,.. 
' 

~ 
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The'tollowmg shims aretavaiiable: 

Th~ (mm) ,, Part number 

. I 
095 183 .525 231 
1.00 183 525 231 A 
1 05 183 525 231 B 
1.10 183 525 231 c 
115 183 525 23t !'.) 

120 183 525 231 E 

183 525 231 F. 
'183 525 ;:31 G 
183 525 231 H 
183 525 2:31 J 
~83 52S 231 .K 
183 525 231 l ' I 
183 525 2Jl M I· .. 

Note 

Shtf'!l.s can have varyil'\g \o!erarices. Check all shims "\. · 
toi accurate thtckness with a ntn::r()rneter. Exact 
shim thrckness for S3 can ~;attained by using 
<Shmos 1hat ar.e thicker or thinner than specified by 
·Part number:: 

• remove riieasuring bar · . · 
·a remove pinion and reinstall with .determined· shim, . 

. 

spacer sleeve Md seal · • 
111 t19hten pinion nut until the:·specrfied t~rn1ng 

torque 1s altalned . · : . 
e ' . , 

CAUTION 

Tighten pinion nut a little' al a t1m~: while 
reading turning torque frequently. lf:\urmng 
torque exceeds spec1ficat10rjs the spacer will 
have to' be: replaced °before proceedW:igi ,Once 
the Spacer has bee{l COmpr.;JSsed It calln()I be 
U!i~ agaill. 

Turning torque specifications 

New bearings Used bearings' 

280-320 Nern :l0-60 Nern 
(25·28 in. lb) (2 7-5 3 1n. lb) 

Cheeking 

111 turn pinion several times in. each direction 
111 install measuring bar and check measurement 

• shims are correct 11 dial indicator shows 
deviation r within tolerance of :: 0.04 mm 

I 

.1 
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Di~~tenti~I . - Manual "frahsmission 

Ring gear, adjusting 

Adjust the ri"9 ~ear'.lf any Of &i:. fdlfow1~g ·~:~ ; 
replaced: • :· ... · ~,_, , · "· · · · 

• fil)ai, drive housing . 
, •;final driye q:w~· 
)Ill Differentia! .f>earmgs 

.; ' e Torsen differentta:I ' 
• <11 Piflii.i~ set , , <i 

5.ee Adj~stmeni :01/iirview, sedion 39-290 

omerentt~r ~ring pr~~a. a~1ust1ng ii>1n1on 
r11111ov~ · · · · · · · · · ' · 

m remove seals am:Louter races :01 diff!ilriln.tial, 
be~rmgs • · · · · 
remo11e shims · 
install beating outer 1aces without shims 

· 111 Ins.tall .(illferenlia! uit(l housing Vfithout 
speeaometer :gear , . 
e. r.1fl~ gear goeson nght side (cover srde) ir;J.J , 

. . : hpus1ng · · " 

.• 

!!I Jnsiall col(ei and tighten· bolts to 25 Nm (18 ft lb) 
. '. . . ' . " :' '. ·.!, 

•' 
ii: set up measuring equipment ani:i +ero dial 

'1nd1catq.r_ ll:'ith' 1 mm preload ' '' • 

A- diaf indicator extension, approximately . 
30 -inm long · · 

B:-' bolJ. MB x ,45 

"•' 

... r 

' ' 
·.'~ 

·~ 

i. 
' ; 

~ 
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Differential - Manual Transmission 

Iii! move d1fferent:al up arid down. read 
~~ measurement on dial 1nd1calo•" and record 

· Exelnple ' 

Dial 1hdicato1 reactmg 1 60 m~ '. j . 

do not turn d1ffere(lt1al when measunrig 
. 

s 101a1; {S1 • S2), determinlri.9 

I Si:otal 0 dial ind:ca1or reading - preload 

Preload (constant value1 

Dial 1nd1cator reading 

040 mm 

- 160 mm 

2 .. 00 mm 

111 install shim of appropn,ate thickness (2.00 mm •n 
example) behind bearing outer race 1n finaj, (Jnve 
housing ($2 side) 

Turning torqi.ie, measuring 

A- commerc1al torque gauge; 0-600 Nern 
.. 

New bearings Uset';I bearings 

' 250-320 Nern 30-60 Ncri.i 
. (25·28 ,;, lb) (2.i'.-5 3 1n. lb] 

. 

Note 

If the nng ~ear and pinion are to be adJUSt'i!d. the 
p1n1on ShOUid $10W be aQjuSted and the Setting 
'checkeo. See sect1o'n 39·330 . 

. ' 

" 

I: 
r 
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Differential. - Manual Transmission 

Backlash, .adjusting 

The backlast-i ad1ustment 1s conducted 
e with p1n1on installed 
" With S3 shim m plate 

. • wrth 5total ($1 and S2) installed 1n housing 
side ofd1fferent1al • 

111 tum dtfferent1af gear several times in each 
d1rect1on to seat. t>earrngs 

Ill set 'up measuring etiu1pment 
e dial md1cator ex1ens1on VW 392110 

(6 mm flat) 

lll adjust measuring lever VW 368 to dimension 
a 79 mm 

Iii while h~d1ng p1rnon so 1! does not move. tum 
ring gear to stop and zero 1nd1cator 

m turn ring· gear back and record backlash 

l'l loosen lock bott on locking sleeve 
!II rotate ring gear 9(Y, tighten lock bolt and 

measure backlash a11ain 
Iii repeat above proced~s two more times 

111 add all four readings together and d1111de •by four 
to determine average backlash 

. 
CAUTION 

' ' 
If.any of the m®surerllents differs mar~ than 
0 06 mm from the other;s. the nng geat1p1n1on 

· 1nstallat1on 1s incorrect Check aria4p1ace nng 
gear/p1n1on 11 necessary . 

Av~rage bacldasll, calculating 

Example 

1s1 measurement 

2nd
0 

measu1emen't 

3rd measurement 

4th measurert)ent 

Total 

: ~erage backlash. 2.76 mm 4 

0.68 mm 

0 70 mm 

0 70 mm 

0 68 mm 

2 76 mm 

0.69 mm 

I 
c. 
i 

I 

I· 
" t; 
1. 
" ' 
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Differential - Manual Tr~nsmission 

$1 shim, determining thickness from 
table 

11 ch09se appr0:mate S1 shim from following table 
depending on average backlash calculated 

'Aven~ge backlash 
(mm) 

0 62 ., 

0 63 
0.64 

0.65 
0 66 
0 67 

0 68 
0 69 
0.70 

0 7.1 
0.73 
0 73 

0 74 
0.75 
0.76 

0.77 
0.78 
0.79 

0.80 ' 
0.81 
0.82 

0.83 
0.84 
0.85 

086 
0.87 
0.88 

0.89 
090 
0.91 

-0.92 
093 
094 '. 

0.95 
096 

0.97 

Shim thlcknes1.1 Sl 
(mm) · 

0.67 
0.69 
0.70 

0.72 
0.73 
0.75 

0.76 
0 78 
0.80 

0.81 
083 
0.84 

0 86 
,,o 87 

0.89 

0 91 
0.92 
0 94 

0.96 
0 97 
0 99 

1 00 
101 
1.03 

1 04 
1.06 
107 

1 09 
1.10 
1 12 

1 13 
1 15 
1 t6 

1 18 
119 

1 .2r 

~ SI •him, fftermining !hlekneH from table 39•360•1 

r 
Iii 

r 

. 
r 



Differential .... Manual Transmission 

Average backlash Shim thickness S1 
(mm) -{mm) 

0.98 1.23 • 099 1 24 
. 

1.00 1.25 

1.01 1.27 
1 02 1.28 
1 03 1.30 •• 
1 04 1.32 
1.05 1.33 
1.06 1.35 

1.07 1.36 
1.v.: 1.38 
1.09 1.39 

1 10 1 .41 

l 1 11 1.42 

r 

1.12 1.43 

1 13 1.45 
1.14 1.46 
1 15 1.48 

Example 

Average backlash 0.69 mm 
S1 shim from table 0 78 mm 

The following shims are available: 

Thickness (mm) Part m.1.mber . 

0.15 005 409 385 
020 005 409 385 A 
0.25 '005 409 385 B I 

005 409 385 c I 
050 
0.80 005 409 385 D 
100 005 409 385 E 

1.50 005 409 385 F 

J.23 ~·r S1 shim, determining lhiclmeas from table 39-360-2 
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Differential Manual Trahsmis$10n 

S2 shim, determining thickness 

Example 

The followi~g shims are available: 

Thickness (mm) Part number 

015 005 409 381 
020 005 409 381 A 

c0'25 005 409 381 8 

0.55 005 409 381 c 
0.60 oos 409 381 D 
0.65 005 409 381 E 

0.80 " 005 409 381 F 
1.35 

. 
005 409 381 G 

1.50 005 409 381 H 

1.65 005 409 381 J 

ill install S1 shim behind nng gear 
ill install S2 shim on side opposite ring. gear 

Backlash measurement, cheeking 

!II measure backlash at four locations around nng 
gear 
" b~klash must be O 12 - 0.22 mm 

CAUTION 

Bf;¥(;klash must not deviate more than 0 05 mm 
between readings. '" 
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Wheri •e-o1acinq parts f"!"\an>..ed WTtt'l an asten~ , · 1 
a('Jdi110f181 ¢<JlVS!mer'ltS are reQwred See ad!US1rt\ef11 

;"'Nfl!fvlfiffl sechon 39- 70 

1 - Spril>g pin 
e secvrM 011 pumo onve ~ 
• dn-m 11110 orffarenr1aJ gear nous1nq 

Differential - Manual Transmission 

2 - Shim$ 
oeterM1n1nq :nic11.ness secrior 39·'>0 

3 - A•le lliiln@<t rnlt 

4-~;:iinionShllft 
o (jny~ ou1 w<ih dnt1 
• anve 1n carefuH¥ to av~ aamaqir1q 

rnrust "'a~s 
o secure '#fftl s011ng pin 

s - Otff<ml!ln!lal pinion !!«'"' 
.ns1a11ing section 39·50 

6 - Tllrost -
cnec11: tor cracks and pits 

l 

t 

• r 
' 

r 



Differential - Manual Transmission 

7-~-gN!t9 

a<llvShn<; """""" 39·50 

·s - Fine! - llouslng 1se<1 Note1 

9,-S1-
e record ltledtness 
o adjustment ove~ seciiOO 39· 70 

"10 - Ui;1;@ beerlng. - """' 1 see Note 1 
'""""'"'9 "1Slalllng """1IOl1 39. 5-0 

11 S<peodol- - gear 
•eola""IJ With tran$ITttSSIOl'I •nstalle<I seci!OO 39<?0 

"12 - U!wg9 bealing. - .....,.. 1 see Note 1 

'""""'""' '1\lltal•ng """''°" 39.50 
13 - 90 !<Im (Gii 11 !bl 

• use only specrhed bOns 
o !tgrnen OOlts diagonally :n seQuence 

"14 -~ ~ '""' ~ •• , 
15 - SJning plfl ' 

Qnve 1ri ffush 

·15 - Rl"'ll - '""" Nc1e1 
o Onve pmtOn and rmg gear musl be 1ep1ac.ed as 

"latched $Etl 

• ·~ 1ns1a11rng sectton 39· 50 

·rr - 0t1 pump - - ,..,.. No<e1 
• 1ns1a1ted posmon sact!Of\ 39-50 
• attef r~ng ctrn,.e ~ redete<rnine S2 s.tum 

tt>>d<ness soctl()n 39· 11 O 

·1a - Small l>oering, I"""'"""' 1see Note1 
removing instattir.g sectlOrl 39" 50 

'19 - Small """""1ng. cuter"""' <see Note1 
remoY1"9 WlS1a!-ttng ~ 39-SO 

• note ttitckness 

.;,' t 
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Differential - \Manual Transmission 

Ring gear, ~Ing ,from ~ 

Note 

Rl!'move Oii pump dnve. wheel before ramov•ng nng 
gear 

Large bearing lnrn;;r race, rltl\'IO\i1ng fmm how!:ing 

A 2·arm puller (commerctal) Kukllo 204/2 

Smail bearing inrn&r race, removing from ~ng 

A- 2 arm puller 1commemal), US 1!178 (Kukko 
20i1 O). wrth Metra V'170 hOOl< 

MaUa V 170 hook can De t1ghteneo. 1! necessary. 
W1th accompanying tensioner 

I 

.. 

. 
i r 
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Differential - Manual Transmission 

Smell bellrlng Inner race. installing 

111 heat beanng inner 'race to approximately 1 OO"C 
(21ZF) and press on 

!I heat oeanng inner race to approximately 1 ()(J·C 
(212 Fl and press on 

Pinion gears. installing 

Note 

Before assembling lubricate parts with nypo1d 
transmission oil 

11 insert differential side geal'S along with the 
correct aci1ustment sn1ms 1see 1llustrat1ons 
39-1531 and 35 1211 1n this section) 

s insert arfferent1al pinion gears approximately 180 · 
apart 
" assemble thrust washers using small amount 

ol grease 

11 rotate gears into oos1t10n 1arrow1 
Ii insert axie ftange nuts 
111 ahgn thrust washers 
11 drive 1n d1fferent1a1 o•n1on shaft 
Ill secure shall wrth soring pm 

~-~~~ 39 ... 50 .. 2 
I 

' • I 

·r 



J 

G·10 

Differential Manual Transmission. 

Ring gear. installing 

11 neat gear 10 approximately 100 C 1212 F). and 
install 

A - alignment ptn suitable s1ie 

O!fferenti.111 pinion gears. adjusting 

111 ?insert side gears along w1th the thinnes! shims 
available 10 5 mm1 

f!f insert p1n10n gears with thrust washers and drive 
1n drfferent1al p1mon shat! 

CAUTION 

Do not interchange d1fferent1al pm1on gears and 
thrust washers 

111 hOld small drfferenttal pinion gears outward and 
check the clearance of !he d1fferent1a1 side gears 
oy hand (arrows) 

111 ad1ust clearance by changing the adjustment 
sh1rTJs so maximum clearance is 0 10 mm 
!O 004 1n I 

Note 

The clearance is correct 1f you feel no play and the 
orfferent1a1 p1rnon gears can be turned slightly. 
without cateh1ng (see 11iustrat1on 35· 1211 1n this 
sect1on1 

The following ad1ustment shims are available 

Thicltl'l8Slll (mm) Part numl.Mlr 

05 011 519215 
06 088 409 249 
07 088 409 249 A 
08 ()88 409 249 B 
09 086 409 249 c 
1 0 088 409 249 D 
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Differential - Manual Transmission 

Large bearing outer race, removing 

11 dnve race out of final dnve housing 

• ,, 

larg4! bearing outer race. installing 

111 dnve race into final drive housing 

Drive wheel lor oil pump, installed position 

a be sure notch (arrow 1) faces ring gear 
1arrow 21 

111 De sure long nofches (arrow 1) face housing 
opening 1arrow 2) and spring pin (arrow 3) 
se<::ures drive wh~I 
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Differential Manual Transmission 

Ring gear/pinion, adjUl!ltlng 

Note 

Careful adjustment of the nrtg gear and p1mon 1s 
important to ensure !hat the ftnal dme runs quietly 
and has a long sel'Vlce ltfe. During manufacture. the 
nrtg gear and pinion are matehed as a set. and run 
on spec1al testing machines to ensure a correct 
mesh pattern and silent runmng tn bO!h directions 
The quietest running posmon 1s determined by 
moving !he p1noon axially and ltft1ng the nng gear 
away from the the no-play meshing posrt10n. 
mamtaornng the baeklash wrthm specified tolerance 

The de111at1on r from the master gauge R. is 
measured for the nng gear1p1n1on sets supplied as 
replacement parts. and is marked on the outer face 
of the ring gear The nng gear and pinion must 
always be replaced as a matched set, 

Service gears 

1 - The code 0937 1dent1f1es an Oerlikon gear 
set with a 9 37 ratio 

2- The matching number (e g 312) 1s stamped 
on both the nng gear and pinion to 1dentr!y 
a set 

3- The deviation r 11 e pinion dev1at1on1 is 
measured against the master gauge of the 
testing machine used 1n production The 
oev1at1on r is always given 1n 1 100 mm 
1e.g 25 means r 0 25 mm1 

R, -Length of master gauge used 1n production 

R. 59 65 mm 

R Actual d1mens1on found between the ring 
gear canter ano the end face of the pinion 
while: at the quietest running pos1t1on of a 
particular gear set 

\f, - Hyoo10 offset 1 2 mm 

39·60--1 

I 

r 

r 
r 
r 

r . 

L 

! 

I 



~. 

,J 

/~ 

( .. · \c· . ·r=· '0/- - ' 
. / . -- ... 

" --. ' 
/ ,~ " 

I 2 3 

-

Differential - Manual Transmission 

Standard-pr;oCiuetlon 91111r sets 

X - Codes shown X d out are not marked on 
productoon gears 

P 
0 

- fhe measurement used for setting nng 
gears and pinions 1n pr0duct1on 

r CAUTION 

I
. In production the posrt1on ol the pinion 1s 

determined by d1mens1or. P (measured lrom 
ring gear center11ne to b<ick' of p1rnon head). 
The marking of deviation r on the nng .gear. 
and the matching number. have been 
el1m1nated It is therefore necessary to measure 
!he pos1hon of the pinion before removing rt 

1 when parts that affect the posrt1on of the pinion 
are to oe replaced See Ad1ustment Overview. 
section 39· 70 
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~ Ring gear1pinioo, ad~ 39•60•2 
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To be 
adjusted 

i .. Replaced I part 

Final dnve housmg 

Gear earner hOusing 
' 

D1fferent1al housing 

Pinion beanngs 

D1tterenl1al beanngs 

Ring gear and pinion ... 
Final dnve cover 

1st 2nd gear 'I\ 

synchronizer hub 

1st gear needle bearing 

I Hollow snail , . 
Spacer plate . 
011 pump dnve gear 

Differential - Manual Transmission 

Adjustment overview 

Note 

When assembling the Imai dnve. rt rs only 
necessary to adjust the nng gear or pmK:m. or both. 
1! parts have been replaced which chrectl!( affect the 
Imai dnve setting. The following chart shquld be 
used to avoid carrying out unneceSS&ry a¢1Justments. 

Ring Gear Ring Gear Pinion. Pinion Pinion 
($1 + $2) only. (S3+S4) (SJ +S4) only, 

., Shim $2 using using actual Shim S4 
tolerance r measu~ 

ment 

Section Section Sect!On Section Repair 
39.33 39.42 39.24 39.21 Group :.l4 

x x 
x 

x 
I x I 

x 
x '· x 

'. 

x 

x 
x 

I x 
x 
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Differential - Manual Transmission 

Pinion, determining position (by actuat 
measurement) . 

Note 

This operation is only necessary 1f deviation r 1s not 
marked on the nng gear. and 1i both pinion bearings 
and or the final drive housmg have to be replaced 
These parts directly affect the posrt1on of the pinion 

Differential. removing 

11 assemble measunng bar. section 39-100 
Iii install measuring bar into final drrve housmg 
111 measure the deviation from R. (maximum 

deftection rn the red range) 
• this reading corresponds with deviation r 
• note reading 

Nole 

A!!er replacing pinion bearings and1or final dnve 
housing 

Ill ao1ust pinion section 39-1 00 
o the reading obtained for r 1s used to determine 

the thickness of shim S3 

Ring gearipinion. adjusting 

111 determine total shim thickness. Stotal 
11 e S1 S2) to give soec1fied preioad of 
d1fferent1al bearings 

111 determine total shim thickness. S.otal 
Ii e S3 S4J to give soecmed preloao of pinion 
bea11ngs 

111 distribute Stotal between S3 and S4 so 
dimension between ring gear centerline ano 
pinion end face com~sponds to 1nstallat1on 
aimens1on R determined in proouction 

Ill d1stnbute 5total between S 1 and S2 to obtain 
spec1!1ed backlash bel\.;.een ring gear and pinion 

Note 

Always try to ad1ust the ring gear ahd pinion to 
obtain the same qwet running pos!llon determined 
on the special test machine used 1n production 

All assembly operations and measurements requ1re 
great care and absolute cleanliness to produce 
accurate results 
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Clutch 30 ~ 
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Index • • ' 
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I 016 5-speed I 
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Clutch [ 
.; ' Ill assembly 30-50 ~ 

h 

' 
. Clutch hydraulic system ~ 

'i Ii a5sembly 30-20 · 1 
' 

111 'bleeding 30-30 ~ l .. 
t Clutch pedal 

i ,f!I. assembly 30-10' 
"' j ' ~ Clutch pressure plate 

II checking diaphragm spring .ends 30-60 I" 
Ill replacing 30-60 ~ 

... 
Clutch release ' f 

assembly 
. 

30-40 ~ Ill 

ii< 
Troubleshooting F • Ill charts 30-70 l 
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